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Description’

Title of Inveption

Pyridazinone compounds

. Technical Field

[0001]

The present iriventioﬁ relates to pyridazinone compounds.

Background of the Invention

[0002])

Phosphodiesterases (PDEs) aré a superfamily of enzymes encoded by 21 genes and
subdivided into 11 distinct families according to structural and functional properties.
These enzymes metabolically inactivate the ubiquitous intracellular second messengers,
cyclic adenosine monophosphate (cAMP) and cyclic guanosine monophosphate (cGMP);
PDEs selectively catalyze the hydrolysis of the 3'-ester bond, fomﬁng the inactive 5'-
monophosphate. On the basis of substrate specificity, the PDE families can be -ﬁJ,rthe'r
classified into three groups: i) the cAMP-PDEs (PDE4, PDE7, PDES$), ii) the cGMP-PDEs
(PDES, PDE6 and PDEY), and iii) the dual;substrate PDEs (PDE1, PDE2, PDE3, PDE10
and PDE11). |

The cAMP and ¢cGMP are involved in the regulation of virtuélly every physiological
process such as.pro-i'nﬂammatory mediator producfion and action, ion channel function,
muscle relaxation, learning and memory formation, differentiation, apoptosis, lipogénesis,'
glycogenolysis and gluconeogenesis. Especially, in neurons, these second messengers
have impoﬁant role in the.regulati_on of synaptic transmission as ‘well ‘as in neuronal
differentiation and survival (Nat. Rev. Drug Discov. 2006, vol. 5: 660-670). Regulation of
these processes by cAMP and cGMP are accompanied by activation of protein kinase A
(PKA) and protein kina'se' G (PKG), which in turn phosphorylate a variety of sqbstrates,
including transcription factors, ion channels and receptors that reguiate a variety of

physiological processes. Intracellular cAMP and ¢cGMP concentrations seem to be
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temporally, spatially, and functionally compartmentalized by regulation of adenyl and

* guanyl cyclases in respohse to extracellular signaling and their degradation by PDEs (Circ.

Res. 2007, vol. 100(7): 950-966). PDEs provide the only means of degrading the cyclic
nucleotides cAMP and cGMP in cells, thus PDEs play an essential role in cyclic nucleotide
signaling. Thereby, PDEs could bé promising targets for various therapeutic drugs.
Phosphddiesterase IOA (PDE10A) was discovered in 1999 by three independént
groups (Proc. Natl. Acad. Sci. USA 1999, vol. 96: 8991-8996, J. Biol. Chem; 1999, vol.

© 274: 18438-18445, Gene 1999, vol. 234: 109-117). Expression studies have shown that

PDE10A has the most restricted distribution within the all known PDE families; the
PDE10A mRNA is highly expressed only in brain and testes (Eur. J. Biochem. 1999, vol.
266: 1118-1127, J. Biol. Chem. 1999, vol. 274: 18438-18445). In the brain, mRNA and
protein of PDEIOA are highly enriched in medium spiny neurons (MSNs) of the st_riétum
(Eur. J. Biochem. 1999, vol. 266: 71 118-1127, Brain Res. 2003, vol. 985: 113-126). MSNs
are classified into two grbups: the MSN that express D, dobamine receptors responsible for
a direct (striatonigral) pathway and the MSN that express D, dopamine receptors
responsible for an indire_ct (striatopallidal) pathway.' The function of direct pathway is to
plan andiexecution, while indirect pathway is to act as a-brake on behavioral activation. As
PDE10A expresses in bbth MSNs, PDE10A inhi.bitors could activate botﬁ of these
pathways. The Vantipsychotic' efficacy of current medications, D, or D»/5-HT>4 antagonists,
mainly derives from their activation of the indiréct pathway in the §triatum. As PDE10A
inhibitors are able to activate this pathway, this suggests that PDE10A inhibitors are
promising as antipsychotic drugs. The excessive D, receptor anfagonism iﬂ the brain by
D, antagonists causes problems.pf extrapyramidal side effects and hyperprolactinaemia.

However the expression of PDE10A is limited to these striatal pathway_s‘in the brain, thus

_side effects by PDE10A ‘inhibitors were expected to be weaker compared with current D,

antégonists. Regarding hyperprolactinaemié, PDEIOA inhibitors would prqduce no

prolactin elevation due to lack of D, receptor antagonism in the pituitary. Moreover, the
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presence of PDE10A in a direct pathway makes it likely that PDE10A inhibition will have

some advantage over current D, antagonists; the direct pathway is thought to promote

~desired action, and activation of this pathway by PDE10A inhibitors may counteract

extrapyramidal symptoms _induced by excessive D, réceptor antagonism. In addition,
activation of this pathway could facilifate striatal-thalamic outflow, promoting the
execution of procedural stfategies. Furthermore, enhancement of second messenger levels
without blockade of dopamine and/or other neurotransmitter receptors may also provide
therapeutic advantages with fewer adverse side-effects compared- with current
antipsychotics (e.g., hyperprolact?naemia and weighf gain). This unique distribution and
function in the brain indiéatés thét PDE10A repreéents an important new target for the
treatment. of neurological and psychiatric disofders, in’particular psychotic disorders like
chizophrenia. '

As a phosphodiesterase (PDE)10 iﬁhjbitor, a compound reprcsehted by the formula:

- was disclosed in W0O2006/072828 Pamphlet.
_ Further, as a phosphodiesterase (PDE)10 inhibitor, a compound represented by the

general formula
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. was also disclosed in W02008/001182 Pamphlet.l
Summary of Invention '
" Technical Problem

5 [0003]

However, development of new phosphodiesterase (PDE)10A inhibitors is further

requested.
Solution to Problem

[0004]

10 The present inventors discovered that a compound expressed by the formula (Io) ora '
salt thereof (referred to as compound (I,) in this specification) has a PDE 10A inhibitor);
action and after extensive investigation, co.mpleted the present invention.

| Among the cbmpounds (I,), the ,Vcompou'nd represented by the formula (I) or a salt
thereof (referred to és compound (I) in this specification) is a novel compound.

15 ~ In this specification, the compound (I,) including the conipourid (I). or a prodrug

thereof is also referred to the compound of fhe present invention. |
That is, the present invention provides the following features. -
1

A compound of formula (I):
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wherein_

R rep;es'ents _

a substituent,

R? represents

a hydrogen atom, or a substituent,

R represents - |

a hydrogen atom, or a substituent,

Ring A represehts

an aromatic ring which can be substituted, and

Ring B represents

a 5-mem5¢re’d heteroéromatic ring which can be substituted;

providéd that the followiﬁg compounds:

1-(2-chlorophenyl)-6-methyl-3-{5-thioxo-4-[3-(trifluoromethyl)phenyl]-4,5-dihydro-
lH-1,2,4-triazol-.3-yl}pyridazin-4(1H)-one, | ,

1-(4-chlorophenyl)-3-[4—(2-ﬂuorophenyl)—5-thioxo-4,5-dihydro- 1H-1,2,4-triazol-3-yl]-
6-methylpyridazin-4(lH)-'orie, ~

l-(4-chloroph'enyl)—6-methyl-3-{5-thiox0-4-[3 ~(trifluoromethyl)phenyl]-4,5-dihydro-
1H-1,2,4-triazol-3-yl} pyridazin-4(1H)-one, »

1-(4-chlorophenyl)-3~[4-(2-ﬂuorophenyl)—5-(methylsulfanyl)-4H-1,2,4-triazol-3-yl]-6-

methylpyridazin-4(1H)-one,
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1 -(4-chlorophenyl)-6-methy1-3-{5-(methylsi1]fanyl)—4=[3-(triﬂuoromethyl)phenyl]—4H—
1,2,4-triazol-3-yl}pyridazin-4(1H)-one,

1-(2-chlorophenyl)-6-methyl-3-{5-(methylsulfanyl)-4-[3-(trifluoromethyl)phenyl]-4H-
1,2,4-triazol-3-yl} pyridazin-4(1H)-one,

3-(3,5-dim¢-thyl.- 1 H-pyrazol-1-yl)-1-phenylpyridazin-4(1H)-one,

1-(4-chlorophenyl)-3-{ 1-[3-chloro-5-(trifluoromethyl)pyridin-2-yl}-1H-pyrazol-5-
yl}pyridazin-4(1H)-one, |

3-[1 -(Z-ﬁuorophenyl)- 1H-pyrazol-5-yl]-1-[3-(trifluoromethyl)phenyl]pyridazin-
4(1H)-one, | _

3-[1-(3-chlorophenyl)- 1H-pyrazol-5-yl]-1-[3-(trifluoromethyl)phenyl]pyridazin-
4(1H)-one, | '

3-[1-(4-methoxyphenyl)-1H-pyrazol-5-yl]-1 -[3-(triﬂ uoromethyl)phenyl]pyridazin-

- 4(1H)-one,

3-(1-phenyl- 1 H-pyrazol-5-yl)-1 -[3-(triﬂuoromethyl)pheﬁyl] p_yridazin-4( 1H)-one,
3-[1 -(3.-nitrophenyl)- 1H-pyrazol-5-yl]-1-[3-(trifluoromethyl)phenyl]pyridazin-4(1H)-
one, |
- 3-[1-(1, 1-dioxidotetrahydrothiophen-3-yl)-1 H-pyrazol-5-yl]-1-[3-
(triﬂﬁoromethyl)phenyl]pyridazin-4( 1H)-one,
' 3-[1-(4-methylphenyl)-1H-pyrazol-5-yl]-1-phenylpyridazin-4(1H)-one,
3¥[1 -(4-chlorophenyl)-1 H¥pyrazol-5-yl]- 1-phenylpyridazin-4(1H)-one,
3-(4-ethyl-5-thioxo-4,5-dihydro-1H-1,2,4-triazol-3-yl)-1-(4-methylphenyl)pyridazin-
4(1H)-one, |
1-(4-chlorophenyl)-3-{1-[3 -chloro-S-(triﬂudromethyl)pyridin-Z-yl]- 1H-pyrazol-3-
yl}pyridazin-4(1H)-one, . |
3-{1-(2-fluorophenyl)-1H-pyrazol-3-yl]-1-[3-(trifluoromethyl)phenyl]pyridazin-

- 4(1H)-one,
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3-[1-(3-chlorophenyl)-1 H-pyfazol-3 -yl}-1-[3-(trifluoromethyl)phenyl]pyridazin-
4( II-I)-oné,.
.3-[1-(3-methoxyphenyl)-1H-pyrazol-3-yl]-1-[3-(trifluoromethyl)phenyl]pyridazin-
4(1H)-one,
5 3-(1-phenyl-1H-pyrazol-3-yl)-1-[3-(trifluoromethyl)phenyl]pyridazin-4(1H)-one,
3-[1-(3-nitrophenyl)-1H-pyrazol-3-yl]-1 -[3-(triﬂuorome_thyl.)phenyl] pyridazin-4(1H)-
one, |
3-[1-(4-methylphenyl)-1H-pyrazol-3-yl}-1 -phenylpyridazin-?t(lH)-one,
3-[1 -(4-chlorophenyl)- 1H-pyrazol-3-yl]-1-phenylpyridazin-4(1 H)-one,

10 a compound of formula:

wherein

Ring A’ is a benzene ring which can be substituted by one substituent seleéted from a _
halogen atom, and an alky! group,
15 - R" is
(1) an ethyl group, or
(2) a phenyl group which can be substituted by one or more substituents selected from
‘a fluorine atom, and a trifluoromethyl group,
. R* is a hydrogen atom, or a methyl group, and
20 Ra is a hydrogen atom, or a _CM acyclic hydrocarbon group which can be substituted,

a compound of formula:
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wherein

Ring A’’ is a benzene ring whi;h can be substituted by halogen, and
R';' is an acyl group

ére excluded;

or a salt thereof.

2]

The compound according to the above-mentioned [1] or [2], wherein
R? represents

a halogen atom‘, a hydroxy group, a C;.jo alkyl group which can be substituted, or a C;.

10 alkoxy group which can be substituted.

3]

- The compound according to the above-mentioned [1] or [2], wherein

R? represents

a Cy.jo alkoxy group which can be substituted by one or more substituents selected

from a halogen atom, a C,.; alkoxy group, and a Cs.; cycloalkyl group.

4]

The compound according to the above-mentioned [1] or [2], wherein

R? represents

a Cy.10 alkoxy group.
&)
The compound according to any one of the above-mentioned [1] to [4], wherein

R! represents
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a phenyl group which can be substituted by 1 to 5 substituents selected from a halogen
atom, a Cyjo alkyl group which can be substituted, and a C,.jo alkoxy group which can be
substituted. | |

(6]

The compound according to any one of the above-mentioned [1] to [5], wherein

R! represents |

a phenyl group which can be substituted by 1 to 5 substituents selected from a halogen -
atom, a Cy.jo alkyl group, and a C,;.jo alkoxy group. |

71
The compound according to any dne of the above-mentioned [1] to [6], wherein
Rl représents |

‘a phényl group which can be substituted by-1 to 5 halogen atoms.

8] |

The compound according to any one of the above-méntioned [1] to [7], wherein

R’ represents

a hydrogen atom, or a C,_jo alkoxy group which can be substituted; '

9]

The.compound ac.cor'ding to any one of the above-mentiqhed [1] to [8], wherein

R’ rebresents |

a hydrogen atom, or a C.j alkoxy group. '

(10]

The compound according to any one of the above-mentioned [1] to [9], wherein

R? represents |

a hydrogen atom.

[11] | |

The compound according to any one of the above-mentioned [1] to [10], wherein

Ring A represents
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a benzene ring which can be substituted by 1 to 5 substituents selected from
(1) a halogen atom,
(2) a Cy.10 alkyl group which can be substituted,

(3) a Cy.10 alkoxy group which can be substituted,

~ (4) a 4- to 6-membered heterocyclic group containing 0 or 1 oxygen atom, and 1 to 3

nitrogen atoms as heteroatoms which can be substituted,

(5) a Cy.10 alkylsulfonyl group which can be substituted,

(6) a Cs.7 cycloalkyl group which can be substituted,

(7) a cyano group,

(8) a carbamoy! group which can be substituted,

9 aCiao alkylsulfbnyloxy group which can be substituted,

(105 a Cs.7 cycloalkyl - C, alkynyl group which can be substituted,_

(i 1) a tetrahydropyranyl group which can be substituted,

(12) a dihydropyranyl group' which can be substituted,

(13) a mono-(C,.y0 alkyl-carbonyl)-amino group which can be substituted,

(14 a C‘l-lo'alkoxy-carbonyl group which can be substifuted, |

(15) a Cy.10 alkylsulfinyl group which can be substituted, and

(16)a Ci10 alkylsulfanyl group which can be subsﬁtufed.

[12)

The compound éccording to any one of the above;mentioned [1] to [11], wherein
Ring A represents »
a benzene ring which can be substituted by 1 to 5 éubstituents éelected_from

(1) a halogen atom,

-(2) a C;.1o alkyl group which can be substituted,

(3) a Cy.j0 alkoxy group which can be substituted,
(4) a C;.7 cycloalkyl group,
(5) a halogeno C;.0 alkylsulfonyloxy group,

10
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(6) a C3.7 cycloalkyl - C26 alkynyl group, and

(7) a 4- to 6-membered heterocyclic group containing 0 or 1 oxygen atom, and 1 to 3
nitrogen atoms as hetéroatoms which can be substituted by one or more substituents
selected from a halogen atom, a hydroxyA group, an oxo group, a Cj.jo alkoxy-carbonyl
group, a Cy_jo alkox); group which can be substituted, and a Cy.jo alkyl group which can be
substituted.

(131

The compound according to any one of the above-mentioned [1] to [12], wherein

Ring A represents |

a benzene ring which can be substituted by 1 to 5 sﬁbstituents selected from

(1) a halogen atom, |

(2) aCy.yp alkyl groﬁp which can bé substituted by 1 to 3 halogen atoms,

(3) a Cy_y0 alkoxy grouﬁ which can be substituted by 1 to 3 halogen atoms,

(4) a 3.7 cycloalkyl group,

(5) a halogeno C,.;¢ alkylsulfonyloxy group,

(6) a C;.7 cycloalkyl - C,.6 alkynyl group, and

(7) a 4- to 6-membered heterocyclic group containing 0 or 1 oxygen atom, and 1 to 3 V

~ nitrogen atoms as heteroatoms which can be substituted by 1 to 4 substituents selected

from a halogen atom, a hydroxy group, an oxo group, a Cy.jo alkoxy-carbonyl group, a C;. -
10 alkoxy group which can be substituted by halogen, and a C.,o alkyl group which can be
substituted by halogen. | ’
[14] |
~ The 4compoimd according to any one of the above-mentioned [1] to [13], wherein
Ring A represents
a benzene ring which is substituted with

(1) ()1 or 2 halogen atoms, or (ii) one C;.1o alkoxy group, and

1
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(2) one 4- to 6-membered heterocyclic group containing 0 or 1 oxygen atom, and 1 to
3 nitrogen atoms aS heteroatoms which can be substituted by 1 to 4 substituents selected
from a ﬁalogén atom, a hydroxy group, an oxo group, a Cl-lo alkoxy-carbonyl group, a C;.
16 alkoxy group which can be substituted by halogen, and a C,.jo alkyl group which can bé
suBstituted by halogen. '

nsi

The compound according to the above-mentioned [14], wherein

the 4- to 6-membered heterocyclié group containing 0 or 1 oxygen atom, and 1 to 3
nitrogen atoms as-heteroatoms represents

a xﬁorpholino group, _aApyrrol'yl group, a dihydropyrrélyl group, a pyrazolyl group, a |
dihydropyrazolyl group, a piperidyl group, an azetidinyl groﬁp, a pyrrolidinyl group, an
oxazolidinyl group, an imidazolyl group or an imidazolidinyl group.

[16]

- The compound according to any one of the above-mentioﬁed [1] to [15], wherein

Ring B represents

an imidazole ring, a pyrazole ring, a triazole ring or a tetrazole ring, each of which can
be further substituted with 1 to 3 substituents selected from a halogen atom, and a C,.jo
aikyl group which can be substituted by halogen.

[17)

| The compound according to any one of the above-mentioned [1] to [16], wherein

‘Ring B represents . '

a pyrazole ring which can be further substituted with 1 to 3 substituénts selected from
a halogen atom, and a C,_o alkyl group which can be substituted by halogen.

18] - |

The compound accdrding to any one of the above-me_:ntioned‘ [1]to [.17], wherein

Ring B represents |

a pyrazole ring.

12
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9]

The compound according to the above-mentioned {2}, wherein

R! represents

a phenyl group which can be substituted by 1 to 5 substituents selected frém a halogen

atom, a Cy.jo alkyl group which can be substituted, and a C.;o alkoxy group'whivch can be
substituted, | |

R? represents

a halogen atom, a hydroxy group, a C'l;lo alkyl group which can be substituted, or a C,.

"o alkoxy gréup which can be substituted,

R? represents

a hydrogen atom, or a C,.;o alkoxy group which can be substituted,

Rihg A represents

a benzene ring wﬁich can be.substituted by 1 to 5 substituents seléctéd from

(1) a halogen atom, ‘

(2) a Cy.y0 alkyl group which can be substituted,

(3) a Cy.0 alkoxy group which can bé,substituted,

(4) a 4- to 6-membered heteroéyclic group containing 0 or 1 oxygen atom, and 1to 3

~ nitrogen atoms as heteroatoms which cah be substituted,

(5) a Cy.10 alkylsulfonyl group which can be substituted,

(6) a C3.7 cycloalkyl grbupvwhic.h can be substituted, |

(7)Ia cyano group,

(8) a carbamoyl groﬁp which can be substituted,

% aCiyo al_kylsulfonylbxy group which can be substituted,

(10) a G35 cycloalkyl - C;. alkynyl group which can be substituted,

(11) a tetrahydropyranyl group which can be substituted,

(12)a dihydropyranyl group which can be substituted,

(13) a mono-(Cy.yo alkyl-carbonyl)-amino group which can be substituted,

13
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(14)aCy.p0 alkoxy;carbonyl group which can be substituted,
(-1"5) a Cy.10 alkylsulfinyl group which can be substituted, and
(16)a Cl-m'alkylsulfanyl group which can be substituted, and
Ring B represents
* an imidazole ring, a pyrazole ring, a triazole ring or a tetrazole ring, each of which can
be further substituteti with 1 to 3 substituents selected from a halogen atom, and a C;.jo
| alkyl group which can be substituted by halogen. |
- 20) |
The compound according to the é.bové-mentioned [19], wherein.
Ring A represents
a benzene ring which can be substituted by 1 .t’o 5 substituents selected from
(1) a halogen atom,
(2) a C;.j9 alkyl group which can be substituted, .
(3) a Cy.10 alkoxy group which can be substituted,
(4) a C;.; cycloalkyl group, |
(5) a halogeno C,.q alkylsulfonyloxy grotlp,
(6) a C3.7 cycloalkyl - Cy.6 alkynyl group, and
(7) a 4- to 6-membered heterdcyclic group containing 0 or 1 oxygen'atom; and 1 to 3-
nittogen atoms as heteroatoms which can be substituted by one or more substituents
selected from a halogen atom, a hydroxy group, an oxo group, a Cy.jo alkonycarbonyl
group, a Cy.1o alkoxy group which can be substituted, and a Cy.jo alkyl group which can be
- substituted.
(21}
The compound according to the above-mentioned [2], wherein
R répresenté
a phenyl group which can be substituted by 1 to 5 substituents selected from a halogen

atom, a C.jo alkyl group, and a C,.1o alkoxy group,

14
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R? represents
a Cy.jo alkoxy group which can be substituted by one or more substituents selected
from a halogen afom, aCio alkoxy group, a_nd aCiy cycloalkyi group,
R’ represents
a hydrogen atom, or a C;_;¢ alkoxy group,
Ring A represents
é benzene ring which can be substituted by 1 to 5 substituents selected from
(1) a halogen atom,
(2) a Cy.10 alkyl group which can be substituted by 1 to 3. halogen atoms,
(3)a Ci.10 alkoxy group which can be substituted by 1 tb 3 halogen étoms,
(4) a C3.7 cycloalkyl group,
(5) a halogeno Cj.o alkylsulfonyloxy group,
- (6) a C37 cycloalky! - C,¢ alkynyl group, and
(7) a 4- to 6-membered heterocyciic group containing 0 or 1 oxygen atom, and 1 to 3
'nitrogen atoms as heteroatoms which canA Be substituted by 1 to 4 substituents selected
from a ﬁalogen'atom, a hydroxy group, an oxo group, a C,_j¢ alkoxy-carbonyl group, a C;.
10 alkoxy group which can be substituted by halogen, and a C,.j0 alkyl group which can be
substituted by halogen,
Ring B represents .
a pyrazole ring which can be further subsfituted with 1 to 3 substituents selected from
>a halogen atom, and a Cy.;o alkyl group which can be substituted by halogen.
22
The compound acéording to the above-mentioned [2], wherein
’ R' represents.
a phenyl group which can be substituted by 1-to 5 halogen atoms,
R? represents | |

a C,.10 alkoxy group,

15
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R’ represents
a hydrogen atom,
Ring A represents
a benzene ring which is substituted with
(1) ()1 or 2 halogen atoms, or (ii)one C..lo alkoxy group, and
(2) one 4- to 6-membered heterocyclic group containing 0 or 1 oxygen atom, and 1 to
3 nitrogen atoms as heteroatoms which can be substituted by 1 to 4 substituents selected
from a halogen atom, a hydroxy group, an oxo group, a C;_jo alkoxy-carbonyl group, a C,.
10 alkoxy group which can be _substifuted by halogen, and a C,.jo alkyl group whioh can be
substituted by halogen, |
Ring B represents
a pyrazole ring.
23]
‘ The compound according to the above-mentioned [22], wherein

the 4- to 6-membered heterocyclic group containing 0 or 1 oxygen atom, and 1 to 3

' nitrogen atoms as heteroatoms represents

a morpholmo group, a pyrrolyl group, a dlhydropyrrolyl group, a pyrazolyl group,
dlhydropyrazolyl group, a plpendyl group, an azetidinyl group, a pyrrolidinyl group, an
oxazolldmyl group, an imidazolyl group or an imidazolidinyl group. .

24] |

The compound according to the above-mentioned [1], wherein

R' represents | |

an aromatic group which can be substituted,

Ring A represents

an aromatic ring which is substituted with

(a) one substltuent selected from

(1) a C3.7 cycloalkyl group which can be substltuted and

16
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+ (2) a 4- to 6-membered heterocyclic group containing 1 to 5 heteroatoms selected
from a nitrogen atom, a sulfur atom, and an oxygen atom which can be substituted, and
(b) one or more furtherAsubstituents'.
[25]
The compound according to the above-mentioned [24], wherein
R represents
a phenyl group which can be substituted,
R? represents
' a hydrogen atom, a halogen atom, a hydroxy.group, a Cy.10 alkyl group which can be
substituted, or a C,.;o alkoxy group which can be substituted,
R’ represents
a hydfogen atom, or a C;-,o alkoxy group which can be substituted,
‘Ring A represents | |
a benzene ring which
is substituted with one substituent selected from
(1) a C;37 cycloalkyl group which can be substituted,
(2) a dihydropyranyl group which can be substituted,
(3) a tetrahydropyranyl 'gr_oup which can be substituted, and
(4) a 4- to 6-membered heterocyclic group containing 0 or 1 oxygen atom, aﬁd 1to3
nitrogen atomé as heteroatoms whiéh can be substituted,
'_ ~and éan be substituted by further substituents, and
Ring B represents
an imidazole ring, a pyrazole riné, a triazole ring; a tetrazole ring, an isoxazole ring,
an 1,3-0xazol§ ring, a furan ring, or a thiophene ring, each of which can be substituted.
[26]

The compound according to the above-mentioned [25], wherein

17



10

15

20

25

WO 2010/090737 PCT/US2010/000307

the 4- to 6-membered heterocyclicAgroup éontaining Oorl 6xygen atoni, and 1 to 3
nitrogen atoms as heteroatoms represents

a morpholino group, a pyrrolyl group, a dihydropyrrolyl group, a pyrazolyl group, a
dihydropyrazolyl group, a piperidyl group, an azetidinyl group, a pyrrolidinyl group, an
oxazolidinyl group, an imidazolyl group, an imidazolidinyl grdup, an isoxazélyl group, a
pyridyl group, a piperazinyl group, or a thiazolyl group. |

[27]

- The compound according to the abéve-mentioned [24], wherein
- the furtﬁer substituents are 1 to 4 substituents selected from

(1) a halogen atom, |

(2) an oxo group,

(3) a hydroxy group,

(4) a Cy.10 alkyl group which can be substituted,

'(5) a Cy.10 alkoxy group which can be substituted,

(6) a C;.o alkylsulfonyl group, |

(7) a morpholin-4-yl sulfonyl group,

(8) a cyano group, ‘

(9) a carbamoy! group,

~ (10) a halogeno C,.j¢ alkylsulfonyloxy group,

(11) a C3 cycloalkyl - Cz",s alkynyl group,

(12) a di-C,.y¢ alkyl-amino group, |

(13) a mono-(C;.o alkyl-carbonyl) -amino group,

(1‘4) a Cy.j0 alkoxy-carbonyl group,

(15)a pheno-xy group,

(16) a Cy.jo alkylsulfinyl group,

(17) a di-C,.yo alkyl-amino group,

(18) a benzimidazole-2-yloxy group, and
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(19) a benzimidazole-2-yl sulfonyl group.

[28]

The compound according to the above-mentioned [24], wherein

R represents |

a phenyl group which can be substituted by 1 to 5 halogen atoms,

R? represents

a hydrogen atom or a C.-ld alkoxy group,

R’ rebresents

a hydrogen atom,

Ring A represents

a benzene ring,

which is substituted with oné 4- to 6-membered heterocyclic group containing 0 or 1
oxygen atom, and 1 to 3 nitrogen atoms as heteroatoms which can be substituted by 1 to 4
substituents selected from »a4halogen atom, a hydfoxy group, an oxo group, halogeno Cj.jo
alkoxy group, a C_jo alkoxy-carbonyl, and a C,. o alkyl group which can be substituted by'
halogen, ' |

and which can be further substituted with 1 or 2 substituents selected from é halogen
atom and a C.o alkoxy gro_up, and |

Ring B represents

a pS/razole ring.

[29]

The compound according to the above-mentioned [28], wherein

the 4- to 6-membéred heterocyclic group containing 0 or 1 oxygen atom, and 1 to 3
nitrogen atoms as heteroatoms represents

a morpholino group, a pyrrolyl group, a dihydropyrrolyl group, a pyr&olyl group, a
dihydropyrazolyl group, a piperidyl group, an azetidinyl group, a pyrrolidinyl group, an

oxazolidinyl group, an imidazolyl group or an imidazolidinyl group.
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[30] .
1-[2-fluoro-4-(3,3,4,4-tetrafluoropyrrolidin-1-yl)phenyl]-5-methoxy-3;(1-phenyl-lH-.

‘ pyrazol-5-yl)pyridazin-4(1H)-one, or a salt thereof.

[31]

1-[2-fluoro-4-(2-oxopyrrolidin-1-yl)phenyl]-5-methoxy-3-(1-phenyl-1H-pyrazol-5-
yl)pyridazin-4(1H)-one, or a salt thereof. '

52) N

1—[4-(3,4-diﬂuoro-lH-pyrrol-1-yl)-2-ﬂuorophenyl];S-methoxy-3 -( 1-phenyl-1H-
pyrazol-5-yl)pyridazin-4(1H)-one, or a salt thereof.

[33) | |

i -[2-fluoro-4-(1 H-pyrazol-1-yl)phenyl]-5-methoxy-3-(1-phenyl-1H-pyrazol-5-
yl)pyridazin-4(1H)-one, or a salt thereof. ‘

[34]

1-[4-(4-chloro-1 H-pyrazol- 1 -yl)-2-ﬂuorophényl]-5 -methoxy-3-(1-phenyl-1H-pyrazol-

‘5-yl)pyridazin-4(1H)-one, or a salt thereof.

[35] |
~ 1-[2-fluoro-4-(2-oxo0-1,3-0xazolidin-3-yl)phenyl]-5-methoxy-3-(1-phenyl-1H-pyrazol-

5-yl)pyridazin-4(1H)-one, or a salt thereof |

[36] |

3-[1-(2-ﬂu_or6phenyl)—1H-pyrazol-S-yl]-l-[2-ﬂuoro-4-(lH-py,razo_l-l-yl)phenyl]-S-'
methoxyp);ridazin-4(lH)-one, or a salt thereof.

[37]

3-[1-(3-chlorophenyl)-1 H-pyrazol-S-yl]- 1 -[2-ﬂuoro-4-(1H-pyfazol- 1-yl)phenyl]-5- -
methoxypyridazin-4(1H)-one, or a salt thereof. |

138] |

1-[4-(4,4-dimethyl-2-0xopyrrolidin-1-yl)-2-ﬂuorophenyl]-5-methoxy-3-(1-phenyl-lH-

pyrazol-5-yl)pyridazin-4(1H)-one, or a salt thereof.
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[39]
1-[4-(5,5-dimethyl-2-oxo-1,3-0xazolidin-3-yl)-2-ﬂuorophenyl]-5-methoxy-3-(1-'

phenyl-1H-pyrazol-S-yl)pyridazin-4(1H)-one, or a salt thereof.

(40]

5-methoxy-1-[2-metﬁoXy-4-(lH-pyrazol-1-yl)phenyl]-3 -(l-phenyl-lH-pyrazol-S-
yl)pyridazin-4(1H)-one, or a salt thereof.

[41]

A prodrug of the comp‘oun.d according to according to any one of the above-mentioned

" [1] to [40]

[42]

A medicament comprising the compound according to according to any one of the’
above-mentioned {1] to [40] or a prodrug thereof.

[43]

A medicament comprising a compound of formula (lo):

(o)

wherein

R! represents

a substituent,

R? represents

a hydrogen atom, or a substituent,
R’ represents - |

a hydrogen atom, or a substituent,
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Ring A represents

an aromatic ring which can be substituted, and -

Ring B represents |

a 5-membered heteroarométic ring which can be substituted,

or a salt théreof, or a prodrug thereof.

[44]

The medicament according to the above-mentioned [43] which is an agent for |
inhibiting phosphodiesterase 10A.

[45]

The medicament according to the above-mentioned [43] which is for prev¢nting or
treating schizophrenia. .

[46]

A method of preventing or treating schizophrenia comprising administrating an

" effective amount of a compound of formula (Ip):

(o)

wherein

R' represents

a substituent,

R? represents

a hydrogeﬁ atom, or a suBstituent,
R® represents

a hydrogen atom, or a substituent,
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Ring A represents
an aromatic ring which can be substituted, and

Ring B represents

a 5-membered heteroaromatic ring which can be substituted,

or a salt thereof, or a prodrug thereof
to a mammal.
[47)

Use of a. compound of formula (Io):

(To)

wherein

R! represents

a substituent,

R? represents

a hydrogen atom, or a substituent,

R represents

a Hydrogeﬁ atom, or a substituent,

Ring A represents

an aromatic ring which can be substituted, and
Ring B represents

a 5-membered heteroaromatic ring which can be substituted,
or a salt thereof, or a prodrug thereof

as a medicament.
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[48]

Use of a compound of formula (Ip):
5 ,

(o)

wherein
R represents
a substituen_t,
R? represents
a hydrogen atom, or a substituent,
R? represents
a hydrogen atom, or a substituent,
Ring A represents
an aromatic ring which can be substituted, and
Ring B represents |
“a 5-membered heteroaromatic ring x;vhich caﬁ be substituted,
or a salt thereof, or a prodrug thereof
in the manufacture of a medicament for preventing or treating schizophrenia.
[0005]
Besides, the present invention also pfovides the fol]owing features.
(1’]

A compound represented by the formula (I):
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“wherein
R! represents a substituent,
R? represents a hydrogen atom or a substituent,
5 R represents a hydrdgen atom or a substituent,
Ring A represents an aromatic ring which can be substituted, and
Ring B represents a 5-membered aromatic ‘heterocyclic riﬁg which can be substituted;
provided that the following compounds are excluded:

a compdund represented by the formula:
N—N

i )-S'—Ra.

10
wherein
. Ring A’ represents a benzene ring which can be subStituted by one substituent selected
from halogen and alkyl,
R" represehts (1) ethyl or (2) phenyl which can be substituted by one or more
15 ~ substituents selected from fluorine and trifluoromethyl, |

R* répresents hydrogen or methyl, and
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Ra represents a hydrogen -atom or a C,4 acyclic hydrocarbon group which can be
substituted; and

a compound represented by the formula:

5 'wherein

: Riﬁg A” represents a benzene ring which can be substituted by halogen, aﬁd
RY represents ar; acyl group; | |

_ ‘or a salt thereof.
2’1

10 A prodrug of the compound described as in the above-mentioned [1°].
3’]
A medicament comprising the Vcompound described as in the above-mentioned [1°] or
fhe prodrug thereof.

4]

15 A medicament comprising a compound represented by the formula (I,,):

(o)

wherein
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R' represents a sﬁbstituent,
R? represents a hydrogen atoni or a substituent,
ks represents a hydrogen atom or a substituent,
Ring A represents an aromatic ring which can be suﬁstituted, and
5 Ring B represents a S-membered aromatic heterocyclic rﬁﬁg which can be substituted,
ora salt thereof. |
[5] |
’fhe medicament described as in the above-mentioned [4’] which is an agent for -
inhibifing phosphodiesterase 10A. | »
10 [6°]
The medicament described as in the above-mentioned [4°] which is for preventing or
treating schizophrenia. |
7]
- A method for preventing or treating schizophrenia which comprises administering an

15 effective amount of a compound represented by the‘forrhula (Lo):

(o)

wherein
"R represents a substituent,
R? represeﬁts a hydrogen atom or a substituent,
20 | R’ rebresents a hydrogen atom orva substituent,
Ring A represents an aromatic ring which can be substituted, and

Ring B represents a 5-membered aromatic heterocyclic ring which can be substituted,
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or a salt thereof.
(8]

Use of a compound represented by the formula (I,):

(o)

wherein
. R! represents a substituent,
R? represents a hydrogen atom ora substituent,
R® fepresents a hydrogen atom or a substituent,
Ring A represents an aromatic ring which can be substituted, and
Ring B represenfs a 5-mefnbered aromatic heterocyclic ring which can be substituted,
~ or asalt thereof -
asa medicalﬁent.
[9°]

~.Use ofa compoimd represented by the formula (I,):

)

wherein
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R represents a substituent,
R? represents a hydrogen atom or a‘substituent,
R3 represents a hydrogen atofn or a substituent,
Ring A represents an aromatic ring which can be substituted, and
Ring B represents a S-membered aromatic heterocyclic ring which can be substituted,
or a salt thereof |
in the manufacture of a medicament for preventing or treating schizophrenia.
Advantageoﬁs Effects of Invenfion
[0006]
The compound of the present invention has a PDE inhibitéry activity and is useful as a
drug for preventing or treating schizophrenia, etc.
Brief Description of Drawings
[0007] |
Fig. 1. Graphs showing dose-dependent elevation of cAMP (Fig. 1A) and cGMP (Fig.
1B) contents in the mouse striatum by compound A. | 4
Fig. 2. Graphs showing dose-dependent inhibition of methamphetamine (W)- or .
MK-801-induced hyperlocomotion by compound A. The compound A decreased
spontaneous locomotion (-30-0 min).
Fig. 3. A graph showing reversal of MK-801-induced PPI deficits at 82 dB prepuise
by compound A. _ |
Fig. 4. A graph showing inhibition of _IV[K-801-i-nduced hyperlocomotion by
compdunds in.mice. -
Detailed Descﬁption of the invention
- [0008]
The present invention will be expl_ained in detail below.

[0009]
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Unless otherwise specifically stated, in this specification, examples of the “halogen”

include fluorine, chlorine, bromine and iodine.

Unless otherwise specifically stated, in this speciﬁcation, the phrase “can be
halogenated” or the term “halogeno” means that one or more (e.g., 1 to 3) halogen atoms
can be presenf as substituents.

[0010]

Unless otherwise speciﬁcally stated, in this specification, examples of the “alkyl
(group)” include C, .o alkyl (group). |

_Unless otherwise specifically stated, in this specification, examples of the “C,.jo alkyl
(group)” include methyl,‘ ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl,
pentyl, isopentyl, neopentyl, and hexyl. |

Unless otherwise specifically stated, in this specification, the term “Ci10 alkyl (group)
that can be halogenated” means Cy.10 alkyl (group) which can be substituted by halogen,
and examples thereof include trifluoromethyl. 4

[0011}

Unless otherwise speciﬁeally stated, in this'speciﬁcation, exanlples of the “alkenyl
(group)” include Czélalkenyl (group). -

Unless otherwise speelﬁcally stated, in this specification, examples of the “Cy
alkenyl (group)” include vinyl, l-prepen-l-yl, 2-propen-1-yl, isopropenyl, 2-buten-l-yl, 4-
penten-1-yl, and 5-hexen-1-yl. |

[0012]

Unless otherwise .speciﬁcally stated, in this specification, examples of the “alkynyl
(group)” include Cy alkynyl (group).- -

Examples of “Cp¢ alkynyl (group)” include ethynyl, 1-propyn-1-yl, 2-propyn-1-yl, 4-
pentyn-1-yl, and 5-hexyn-1-yl. | | |

Unless otherwise speciﬁcelly stated, in this specification, examples of the “Cs;

cycloalkyl-C,.6 alkynyl (group)” include cyclopropylethyl.
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[0013]

Unless otherwise specifically stated, in this speciﬁcatién, examples of the “Cj;
cyéloalk‘yl (group)” include cyclopropyl, cyclobutyl, cyclopentyl, and cyclohexyl.

[0014] '

~ Unless othe_rWise speciﬁéally stated, in this _speciﬁcation; examples of the “Ce.14 aryl

(group)” include phenyl, 1-naphthyl, 2-naphthyl, .2-biphenylyl, 3-biphenylyl, 4-biphenylyl, '
and 2-anthryl.

[0015]-
- Unless otherwiselspéciﬁcally stéted, in this specification, examples of “Cs.;¢ aralkyl
(group)” include benzyl, phenethyl, diphenylmethyl, 1~naphthylmethyl, 2-naphthylmethyl,
2,2-diphenylethyl, 3-phenylpropyl, 4-phenylbutyl, S5-phenylpentyl, 2-biphenylmethyl, 3-

:biphenylmethyl, and 4-biphenylmethyl.

[0016]

Unless otherwise specifically stated, in this specification, examples of “Ce.j4 aryl- Cy6
alkenyl (group)” include styryl. |

[0017] | |

Unless otherwise specifically stated, in this specification, the “heterocyclic group”

(and a heterocyclic moiety in a substituent) is a non-aromatic heterocyclic group, or a

heteroaryl group (i.e., aromatic heterocyclic group), and examples thereof include 3- to 14-
membered heterocyclic group having 1 to 5 hetero atoms selected from nitrogen, sulfur and
oxygen. This “heterocyclic group”.can be monocyclic, bicyclic or tricyélic’.

Examples of the “3- to 14-membered hetérocyclic group” include 3- to 14-membered
aromatic heterocyclic group having 1 to 5 hetero atoms selected from nitrogen, sulfur and
oxygen such as pyrrolyl (e.g., 1-pyrrolyl, 2-pyrrolyl, 3-pyrrolyl), furyl (e.g., 2-fui’yl, 3-
furyl), thienyl (e.g., 2-thiényl, 3-thienyl), .pyrazolyl (e.g., l-pyrazolyl, 3-pyrazolyl, 4-

pyrazolyl), imidazolyl (e.g., 1-imidazolyl, 2-imidazolyl, 4-imidazolyl), isoxazolyl (e.g, 3-

 isoxazolyl, 4-isoxazolyl, 5-isoxazolyl), oxazolyl (e.g., 2-oxazolyl, 4-oxazolyl, 5-oxazolyl),
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isothiazolyl (e.g., 3-isothiazolyl, 4-isothiazolyl, 5-isothiazolyl), thiazolyl (e.g., 2-thiazolyl,

4-thiazolyl, 5-thiazolyl), triazolyl (e.g., 1, 2, 3-triazol-4-yl ,1, 2, 4-triazol-3-yl), oxadiazolyl

(e.g., 1, 2, 4-oxadiazol-3-yl, 1, 2, 4-oxadiazol-5-yl), thiadiazolyl (e.g., 1, 2, 4-thiadiazol-3-
yl, 1, 2, 4-thiadiazol-5-yl), tetrazolyl, pyridyl (e.g., 2-pyridyl, 3-byridyl, 4-f>yridyl),
pyridazinyl (e.g., 3-pyridaziny‘l, 4-pyridazinyl), pyrimidinyl (e.g., 2-pyrimidinyl, 4-
pyrimidinyl, S-pyrimidinyl), pyrazinyl, indolyl, isoindolyl (e.g., 1-isoindolyl, 2-isoindolyl,
3-isoindolyl, 4-isoindolyl; 5-isoindolyl, 6-isoindolyl, 7—isoindolyl), indolyl (e.g., 1-indolyl,
2-indolyl, 3-indolyl, 4-‘indolyl, 5-indolyl, 6-ihdolyl, 7-indolyl), benzo[b]furanyl (e.g., 2-
benzo[b]furanyl,  3-benzo[b]furanyl, 4-benzo[b]furanyl,- S-benzo[b]furanyl, 6-
benzo[b]furanyl, 7-benzo[b]furanyl), ‘benzo[c]furanﬂ (e.g., 1-benzo[c]furanyl, 4-
benzo[c]furanyl, 5-benzo[c]furanyl), benzq[b]thienyl (e.g., 2-benzo[b]thienyl, 3-
benzo[b]thienyl, 4-benzotb]thienyl, ‘5-benzo[b]thienyl,  6-benzo[b]thienyl,  7-
bénzo[b]thienyl), benzo[c]thienyl -(e.g.,. 1-benzo[c]thienyl, ~4-benzo[c]thienyl, 5- '
b'enzo[c.]thienyl), indazolyl (e.g., 1-indazolyl, 2-indazolyl, 3-indazolyl, 4-indazolyl, 5-
indazolyl, 6-indazolyl, 7-indazolyl), .benzimidazolyl (e.g., l-benzimidazblyl, 2-
benzimidazolyl, 4-benzimidazolyl, 5-benzimidazolyl), 1,‘2‘-benzois_('»'(azolyl (e.g., 1, 2-
benzisoxazol-3-yl, 1, 2-benzisoxazol-4-yl, 1, 2-benzisoxazol-5-yl, 1, 2-benzisoxazol-6-yl,
1, 2-beniisoxazol-7-yl), benzoxazolyl(e.g., 2-benzoxazolyl, 4-benzoxazolyl, 5-

benzoxazolyl, 6-benzoxazolyl, 7-benzoxazolyl), 1, 2-benzoisothiazolyl (e.g., 1, 2-

. benzisothiazol-3-yl, I; 2-benzisothiazol-4-yl, 1, 2-benzisothiazol-5-yl, 1, 2-benzisothiazol-

6-yl, 1, 2-benzisothiazol-7-yl), benzothiazolyl (e.g., 2-benzothiazolyl, 4-benzothiazolyl, 5-
benzoth.iazolyl, 6-benzothiazolyl, 7-benzothiazolyl), iéoquinolyl (e.g., l-isoqﬁinolyl, 3-
isoquinolyl, 4-isoquinolyl, S-isoquinolyl), quinolyl (e.g., 2-quinolyl, 3-quinolyl, 4-quinolyl,
5-quinolyl,' 8-quinolyl), cinnolinyl (e.g., 3-cinnolinyl, 4-cinnolinyl, 5-cinnolinyl, 6-
cinnolinyl, 7-cinnolinyl, 8-cinnolinyl), phthalazinyl (e.g., 1-phthalazinyl, 4-phthalazinyl, 5-
phthalazinyl, 6-phthalazinyl; 7-phthalazinyl,. 8-phthalazinyl), quinazolinyl (e.g.,. 2-

quinazolinyl, 4-quinazolinyl, 5-quinazolinyl, 6-quinazolinyl, 7-q'uinazolinyl,’ 8-
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quinazolinyl), quinoxalinyl (e.g., 2-quinoxalinyl, 3-quinoxalinyl, S5-quinoxalinyl, 6-

quinoxalinyl, 7-quinoxalinyl, 8-quinoxalinyl), pyrazolo[l,5-a]pyridyl (e.g., pyrazolo[1,5-

1]pyridin-2-yl, pyrazolo[1,5-a]pyridin-3-yl, pyrazolo[1,5-a]pyridin-4-yl, pyrazolo[i,S-
a]pyridin-S-yl, pyrazolo[1,5-a]pyridin-6-yl, -pyrazolo[1,5-a]pyridin-7-yl), imidazo[1,2-
alpyridyl (e.g., imidazo(l,2-a]pyridin-2-yl, imidazo[i,2-a]pyridin-3-yl, imidazo[1,2-
a]pyridin-5-yl, imidazo[1,2-a]pyridin-6-yl, imidazo[1,2-a]pyridin-7-yl, imidazo [1,2-
a]pyridin-8-yl); and

saturated or unsatuﬁted 3- to 14-membered non-aromatic heterocyclic group having 1
to 5 hetero atoms ‘selected from nitrogen, sulfur and oxygen such as tetrahydrofuryl,

oxazolidinyl, imidazolinyl (e.g., 1-imidazolinyl, 2-imidazolinyl, 4-imidazolinyl), aziridinyl

_ (e.g., l-aziridinyl, 2- aziridinyl), azetidinyl (e.g., 1-azetidinyl, 2-azetidinyl), pyrrolidinyl

(e.g., l-pyrrolidinyl, 2-pyrrolidinyl, 3'-pyrrolidinyl), piperidinyl (e.g., 1-piperidinyl, 2-
piperidinyl, 3;piperidinyl), azepanyl (e.g., l-azepanyl, 2-azepanyl, 3-azepanyl, 4-
azepanyl), azocanyl (e.g., 1-azocanyl, 2-azocanyl, 3-azocanyl, 4-azocanyl), piperazinyl
(e.g., 1, 4-piperazin-1-yl, 1, 4-piperazin—2-yl), diazepinyl (e.g., 1, 4-diaz¢pin-l¥yl, 1, 4-
‘diazepin-2-yl, 1, 4-diazepin-5-yl, 1, 4-dia_zepiri-6-yl), diazoéanyl (e.g., 1, 4-diazocan-1-yl,

1, 4-diazocan-2-yl, 1, 4-diazocan-5-yl, 1, 4-diazocan-6-yl, 1, 5-diazocan-1-yl, 1, 5-

' diazocan—Z-yl, 1, 5-diazocan-3-yl), tetrahydropyranyl (e.g., tetrahydropyran-4-yl),

morpholinyl (e.g., 4-morpholinyl), thiomorpholinyl (e.g., 4:thiomorpholinyl), 2-

- oxazolidinyl, dihydrofuryl, dihydropyranyl, and dihydroquinolyl.

Unless otherwise specifically stated, in this specification, examples of the “5- to 10-

- membered heterocyclic groups” include those having 5- to 10-members among the

~ aforementioned “3- to 14-membered heterocyclic group”.

[0018]
Unless otherwise specifically stated, in this specification, examples of the “aromatic

heterocyclic group” (and an aromatic heterocyclic moiety in a substituent) include the “3-
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to 14-membered aromatic heterocyclic group having 1 to 5 hetero .atoms selected from
nitrogen, sulfur and oxygen” as exemplified above as said “heterocyclic group”. .

[0019] |

Unless otherwise specifically stated, in this specification, examples of the “non-
aromatic heterocyclic group” (and an aromatic heterocyclic moiety in a substituent)
include the “saturated or unéaturated 3- to 14-membered non-aromatic heterocyclic group
having 1 to 5 hetero atoms selected from nitrogen, sulfur and oxygen” as exemplified
above as said “heterocyclic group”.

[0020]

Unless otherwise specifically stated, in this specification, examples of the “saturated

heterocyclic grdup” (and a saturated heterocyclic moiety in a substituent) include those

" saturated among said “non-aromatic heterocyclic group”. Specific examples thereof

include tetrahydrofuryl, morpholinyl, thiomorpholinyl, piperidinyl, pyrrolidinyl, and

piperazinyl group.

Unless otherwise specifically stated, in this specification, exanﬁples of the “5- to 6-
membered saturated heterocyclic group” (énd a saturated heterocyclic moiety in a
éubstitu‘ent) include those having 5- to 6-members among said “saturated heterocyclic .
group”.

[0021]

Unless otherwise specifically stated, in this specification, examples of the “alkoxy
(group)” include C,.¢ alkoxy (group).
| Unless otherwise specifically stated, in this specification, examples of the “Cy.jo
alkoxy (grdup)” include methoxy; ethoxy, propoxy, isopropoxy, butoXy, isobutoxy, sec-
butoxy, pentyloxy and hexyloxy. |

[0022]

Unless otherwise specifically statéd, in this specification, examples of the “Cs; '

cycloalkyloxy (group)” include cyclopropyloxy, cyclobutyloxy, cyclopentyloxy,
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cyclohexyloxy.
[0023]

- Unless otherwise specifically stated, in this speciﬁcation,A examples of the “Ce 14

aryloxy (group)” include phenyloxy, l-naphthylbxy and 2-naphthyloxy.'

[0024]

- Unless otherwise specifically stated, in this specification, examples of the “Cs.;6 afalkylbxy

(group)” include benzyloxy and phenethy_loxy.
' [0025]

Unless otherwise specifically stated, in this _specification, examplés_ of the “alkyl-
ca;bonyloxy (group)” include C,.y alkyl-carbonyloxy (group).

Unless otherwise specifically stated, in this specification, examples of the “Cy_,o alkyl-
carbonyloxy (group)” include acetoxy and propionyloxy.

[0026] |

Unless otherwise specifically stated, in this specification, examples of the “alkoxy-

- carbonyloxy (group)” include C;.jo alkoxy-carbonyloxy (group).

Unless otherwise specifically stated, in this speciﬁcation, examples of the f‘Cl_lo
alkoXy-carbonyloxy (group)” include methoxycarbonylbky, ethéxycarbonyloxy,
propoxycarbonyloxy and butoxycarbonylo_xy. |

[0027]

Unless otherwise specifically stated, in this specification, examples of the “mono-
alkyl-carbamoyloxy (group)” include mono-C.jo alkyl-carbamoyloxy (group). -

Unleéé otherwise specifically statéd, iﬁ this sbeciﬁcation, examples of the “rﬁono—Cl-lo
alkyl-carbamoyloxy (group)” include methylcarbamoyloxy and ethylcarbamoyloxy. |

[0028] | |

" Unless otherwise specifically stated, in this specification, examples of the “di-alkyl-

carbamoyloxy (group)” include di-C,.;o alkyl-carbamoyloxy (group).
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Unless otherwise specifically stated, in this specification, examples of the “di-Cj.io
alkyl-carbamoyloxy (group)” include dimethylcarbamoyloxy and diethylcarbamoyloxy.
[0029]

Unless otherwise specifically stated, in this specification, examples Qf_the “Ce.14 aryl-

- carbonyloxy (group)” include benzoyloxy and naphthylcarbonyloxy. '

[0030]

Unless otherwise specifically stated, in this specification, examples of the “mono- or .
di-Ce.14 aryl-carbamoyloxy (group)” include phenylcarbamoyloxy and
naphthylcarbamoyloxy. ‘ | '

[0031] |

Unless otherwise specifically stated, in this speéiﬁcation, examples of the heterocyclic
moiety of the “heterocyclic-oxy (group)” include those similar to said “heterocyclic group”
are included. Specifically, exémples of the “heterocyclic-oxy (group)” include 5- to 14-
membered heterocyclic-oxy (group) having 1 to 5 hetero atoms selected from nitrogen,
sulfur and oxygen. |

[0032] "

Unlesé otherwise specifically stated, in this specification, examples of the aromatic
hetérocyclic moiety of the “heterocyclic-oxy (group)” include those similar to the

“aromatic heterocyclic- group” as examples of said “heterocyclic group”. Specifically,

examples of the “aromatic heterocyclic-oxy (group)” include 3- to 14-membered aromatic

'hetefocyclic-oxy (group) having 1 to S hetero atoms selected from nitrogen, sulfur and

oxygen.
© [0033]

“Unless _otherWise sp'eciﬁCally stated, in this specification, examples of the “Ci.o
alkylsulfonyloxy (group)” include methylsulfonyloxy and‘ ethylsulfonyloxy. |

[0034] | -

36



10

15

20

25

WO 2010/090737 PCT/US2010/000307

Unless otherwise specifically stated, in this specification, examples of the “halogeno
Ciio alkylsulfonyloxy (group)” include halogeno methylsulfonyloxy and halogeno
ethylsulfonyloxy. - '

[0035] |

Unless otherwise. specifically stated, in this specification, examples of the

E “alkylsulfanyl (group)” include C,.;¢ alkylsulfanyl (group).

Unless otherwise specifically stated, in this specification, examples of the “Cy.jo
alkylsulfanyl  (group)” include methylsulfanyl, ethylsulfanyl; propylsulfanyl,
isopropylsulfanyl, butylsulfanyl, sec-butylsulfanyl, and fert-butylsulfanyl.

[0036]

Unless otherwise speciﬁcally sﬁated, in this specification, examples AofA the “Cs4

cycloalkylsulfanyl  (group)” include  cyclopropylsulfanyl, cyclobutylsulfanyl,

~ cyclopentylsulfanyl and cyclohexylsulfanyl.

[0037]

Unless otherwise speciﬁcally.statgd, in this specification, examples of the “Ce 14
arylsulfanyl (group)” ihclude phenylsulfariyl, 1-naphthylsulfanyl and 2-naphthylsulfanyl.

[0038] - |

Unless otherwise Speciﬁcally stated, in this specification, exémples of the “Cy.i6
aralkylsulfanyl (group)” include benzylsufanyl and phenethylsulfanyl. -

[0039] | |

Unless otherwise specifically stated, in this specification, examples of the heterocyclic

; moiety of the “heterocyclic-sﬁlfanyl (group)” include those similar to said “heterocyclic

“group”. Specifically, examples of the ‘fheterocyclic-sulfanyl (group)” include 5- to 14-

membered heterocyclic-sulfanyl (group) having 1 to 5 hetero atoms selected from nitrogen,

sulfur and oxygen.

[0040]
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Unless otherwise speéiﬁca_lly stated, in this specification, examples of the “alkyl-

carbonyl (gfoup)” include C,_jo alkyl-carbonyl.

Unless otherwise specifically stated, in this specification, examples of the “Ci.o alkyl-
' carbonyl (group)” include acetyl, propionyl and pivaloyl.

[0641] |

Unless otherwise specifically stated, in this specification, examples of the “Cs;
cycloalkyl-carbonyl  (group)” »incl_udeA cyclopropylcarbonyl, cyclopentylcarbonyl and
éyclohéxylcarbonyl group. '

[0042] |

Unless otherwise specifically stated, in this specification, examples of the “Cs.14 éryl-
carbonyl (group)” include benzoyl, l-naphthoyi and 2-naphthoyl group. -

~ [0043]

: Unless otherwise speciﬁcally stated, in this specification, examples of the “Cr.16

aralkyl-carbonyl (group)” include phenylacetyl and 3-phenylpropionyl group.
[0044]

" Unless otherwise specifically stated, in this specification, examples of the heterocyélic
moiety of the “hetérocyclic-carbonyl (group)” include those similar to said “heterocyclic
group”. Specifically, examples thereof include 3- to 14-membered heterocyclic-carbonyl '
(group) having 1 to 5 hetero atoms seleéted fror'n nitrogen, sulfur and oxygen. Further,
‘specific examples thereof include picolinoyl, nicotinoyl, isonicotinoyl, 2-thénoyl, 3-
thenoyl, 2-furoyl, 3-furoyl, l-morpholinylcarboﬁyl, 4-thiomorpholinylcarbonyl, aziridih-l-
ylcarbpnyl, aziridin-2-ylcarbonyl, azetidin-1-ylcarbonyl, azetidin-2-ylcarbonyl,
bytrolidine-l-ylcarbonyl, pyrrolidine-2-ylcarbonyl, pyrrolidine-3-ylcarbonyl, piperidine-1-
ylcarbonyl, piperidine-2-ylcarbonyl, piperidine-3-ylcarbonyl, azepan-1-ylcarbonyl, azepan-
2-ylcarbonyl, azepan-3-ylcarbonyl, azepan-4-ylcarbonyl, -azocan-1-ylcarbonyl, azocan-2-
ylcarbonyl, azocan-3-ylcarbonyl, azocan-4-ylcarbonyl, 1, 4-piperazine-l?ylcarbonyl, 1, 4-

piperazine-2-ylcarbonyl, 1, 4-diazepan-1-ylcarbonyl, 1, 4-diazepan-2-ylcarbonyl, 1, 4-
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dizizepan-S-ylcarbonyl, 1, 4-diazepan-6-ylcarbonyl, 1, 4-diazocan-1-ylcarbonyl, 1, 4-
diazocan-2-ylcarbonyl, 1, 4-diazocan-5-ylcarbonyl, 1, 4-diazocan-6-ylcarbonyl, 1, 5-
diazocan-1-ylcarbonyl, 1, 5-diazocan-2-ylcarbonyl and 1; 5-diazocan-3-ylcarbonyl.

[0045] |

Unless otherwise specifically stated, in this specification, examples of the “carboxy
(group) that can be esterified” include carboxy, alkoxy-carbonyl which can be substituted,
Cs-14 aryloxy-carbonyl which can be éubstituted, C7.16 aralkyloxy-carbonyl which can be
substituted, silyloxy-carbonyl which can be substituted (e.g., TMS-O-CO-, TES-O-CO-,
TBS-O-CO-, TIPS-0-CO-, TBDPS-0-CO-, etc.) |

[0046]

Unless otherwise specifically stated, in this spec.iﬁcation, examples of the “alkoxy-

" carbonyl (group)” include methoxycarbdnyl,_ethoxycarbonyl, propoxycarbonyl, and fert-

- butoxycarbonyl.

[0047]
A' Unless otherwise specifically stated, in this specification, -examplés of the “ Ce.14 .

arylbxy-carbonyl (group)” include phenoxycarbonyl. |

Unless otherwise specifically stated, in this specification, examples of the “ C7-16'
éralkyl-cari)onyl (group)” include benzyléxycarbonyl and phenethyloxycarbonyl.

[0048]

Unless - otherwise specifically stated, in this specification, examples of the “
alkylsulfonyl (gfoup)” include Cy.1g alkylsulfonyl (group). |

Unless otherwise specifically stated, in this specification, examples of the “ Cj_o
alkylsulfonyl (group)” iﬁclude methylsulfony_land éthylsulfonyl. |

[0049]

Unless otherwise specifically stated, in.this speciﬁcaﬁon, éxamples of the “ Cs34

cycloalkylsulfonyl' (group)” include  cyclopropylsulfonyl, cyclobuty_lsulfonyl,

cyclopentylsulfonyl and cyclohexylsulfonyl.
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[0050]

Unless otherwise speciﬁcally stéted, in -this specification, examples of the C@MA
arylsﬁlfonyl (group)” inclﬁde phenylsulfonyl, I-naphihylsulfonyl and 2-naphthylsulfonyl.

[0051]

Unless otherwise specifically stated, in this s.peciﬁcation, examples of the heterocyclic

moiety of the “heterocyclic-sulfonyl (group)” include those similar to said “heterocyclic

- group”. Specifically, examples of the “heterocyclic-sulfonyl (group)” include 5- to 14-

membered heterocyclic-sulfonyl (group) having l to 5 hetero atoms selected from nitrogen,
sulfur and oxygen |

'Unless otherwise speciﬁcally stated, in this specification, examples of the saturated
heterocyclic moiety of the “saturated heterocyclic-sulfonyl (group)” include those similar
to said “he_terocyélic group”. Specifically, examples of the “heterocyclic-sulfonyl (group)”
include 5- to l4-mémb‘efed heterocyclic-sulfonyl (group) having 1 to 5 hetero atoms
selected from nitrogen, sulfur and oxygen.

[0052]

Unless otherwise specifically stated, in this specification, - examples of | the
“alkylsulfinyl (group)” inplude Ci.10 alkylsulfinyl (group).

Unless. otherwise specifically stated, in this sbeciﬁcation, examples of the ‘-‘CHO
alkylsulfinyl (group)” include methylsulfinyl and ethylsulfinyl.

[0053]

Unless otherwise specifically stated, . in this specification, examples of the “Csy
c_ycloalkylsuiﬁnyl (group)” include  cyclopropylsulfinyl, cyclobutylsulfinyl,
cyélopent)?lsuﬁnyl, and cyclohexysulfinyl. |

[0054]

Unless otherwise specifically stated, in this specification, examples of the “Ce.14
arylsulfinyl (group)’; include phenylsulfinyl, l-naphthylsulﬁnyl and 2-naphthylsulﬁnyl;

[0055]
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Unless otherwise specifically stated, in this specification, examples of the heterocyclic
moiety of the “heterocyclic-sulfinyl (group)” include those similar to said “heterocyclic
group”. Specifically, examples of the “heterocyclic-sulfinyl (group)” include 5- to 14-
membered heterocyclic-sulfinyl (group) havihg 1 td 5 hetero atoms selécted from nitrogen,
sulfur and oxygen. |

[0056]

Un]ess otherwise specifically stated, in this specification, examples of the “alkyl-
carbamoyl (group)” include C;.jo alkyl-carbarhoyl (group).

| Unless otherwise specifically stated, in this specification, examples of the “Ci.10 alkyl-
carbamoyl (group)” include methylcarbamoyl, ethylcarbamoyl and propylcarbamoyl.

10057] |

Unless otherwise specifically stated, in this specification, examples of the “moﬁo- or
di-alkylamino (group)” include mono- or di-C,.jo alkylamino (group).

Unless otherwise specifically stated, in this specification, examples of the “mono- or

- di-Cy.0  alkylamino . (group)” . include methylamino, ‘ethylamino, propylamino,

dimethylamino and diethylamino.

[0058]

Unless otherwise specifically stated, in this specification, examples of the “alkyl-
carbonylamino (group)” include Cy.jo alkyl-carbdnylamino,

Unless otherwise specifically stated, in this specification, examples of the C,.o alkyl-
carbonylamino (group)” include'acetyiamino, propionylamino and pivaloylamino.

[0059] '

Unless otherwise specifically stated, in this specification, examples of the heterocyclic
‘moiety of the “heterocyclic-amino (group)” those similar to said “heterocyclic group”.
Examples of the “heterocyclic-arhino (group)” include 2-pyridyl-amino.

[0060]
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Unless otherwise specifically stated, in this specification, examples of the
“heterocy.clic-carbonyl” of the “heterocyclic-carbonylamino (group)” those similar to said
“hetérocyclic-carbonyl”. Examples of the “heterocyclic-carbonylamino (group)” include
pyridyl-carbonylamino. |

[0061]

Unless otherwise specifically stated, in this specification, examples of the
“heterocyclic (Agroup)”v of the “heterocyclic-pxyc_:arbonylamino (group)” include those

similar to said “heterocyclic group”. Examples of the “heterocyclic-oxycarbonylamino

-(group)” include 2-pyridyl-oxycarbonylamino.

[0062]

Unless otherwise specifically stated, in this specification, examples of the
“heterocyclic (group)” of the “heterocyclic-sulfonylamino (group)”. include those similar to
said “heterocyclic group”. Examples of the “heterocyclic-sulfonylamino (group)” include
2-pyridyl-sulfonylamino. o |

[0063]

Unless otherwise specifically stated, in this specification, examples of the “alkoxy-
carbonylamino (group)” include C,.io alkoxy-carbonylamino. | |

Unless otherwise sbeciﬁcally_ stated, fn this speciﬁcation, the Cl_l§ alkoxy-
cva;tbonylamino (group)” include niethoxycarbonylamino, ethoxycarbonylamino,
pfopoxyéarbonylamino and butoxycarbdnylamino.

[0064]

Unless otherwise specifically vstated, in this specification, examples of the “alkyl-

. sulfonylamino (group)” include C,_jo aikyl-sulfonylamino.

Unless otherwise specifically stated, in this specification, examples of the “C,.o alkyl-
sulfonylamino (group)” include methylsulfonylamino and ethylsulfonylamino.

[0065]
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Unless otherwise specifically stated, in this specification, examples of the “mono- or
di-C3; cycloalkylamino (group)” inclpdc cyclopropylamino, cyclopentylaminb and
cyclohexylamino. '

[0066]

Unless otherwise specifically stated, in this specification, examples of the “Cs;

cycloalkyl-carbonylamino (group)” include cyclopropylcarbonylamino,

cyclopentylcarbonylamino and cyclohexylcarbonylamino.

[0067] ' |

Unless otherwise specifically stated, in this specification, examples of the “Cs
cycloalkyloxy-carbonylamino (group)” _ include cyclopfopoxycarbonylamino,
cyclopentyloxycarbonylamino and cyclohexyloxycarbonylamino.

[0068]

Unless otherwise s'peciﬁcally' stated, in this specification, examples of the “C;;
cycloalkyl-sulfonylamino (group)”. - include cycloprbpylsulfqnylamino,
'gyclopentylsulfonylamino and cyclohexylsulfonylamino. | |

[0069] -

Unless otherwise specifically stated, in this specification, examples of the “mono- or
di-Ce.14 arylaminb (group)” include phenylamino and diphenylamino.
| [0070]

Unless otherwise spéciﬁcally stated? in this spe‘ciﬁcaﬁon, examples of the “mono- or ,
ai-C7-|6 aralkylamino (group)” include benzylamino.

[0071]

Unless otherwise specifically stated, in this speciﬁcation,. examples of the “Ce.14 aryl-
carbonylamino (group)” include benzoylamino and naphthoylamino. | |

[0072]
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Unless otherwise specifically stated, in this specification, examples of the “Cq.14 aryl-
sulfonylamino (group)” include ;;henylsulfonylamino, 2-naphthylsulfonylamino and 1-
naphthylsulfonylamino.

[0073]

Symbols in the aforementioned formulas (Formula (I,) and Formula (I)) will be
explained below.

[0074]

In the aforementioned formulé., R! represents a substituent.

[0075]

Examples of the substituent represented by R' include substituents selected from the
below described substituent group A.

[Substituent group A]

(1) a halogen atoms;

(2) a nitro group;

(3) a cyano group;

(4) a carboxy groub that can be esterified;

(5) an alkyl group which can be substitufed;

(6) an alkenyl group which can be substituted; A

(7) an alkynyl group which can be substituted (e.g., an Ci7 cycloalkyl - Cp6 alkynyl - |
group which can be §ubstituted;

8)aCs, cycloalkyl group which can be substituted;

. (9) a Cg.14aryl group which can be substituted;

(10) a Cy. 16 aralkyl group which can be substituted,

(11) a Ce.14 aryl - Co.¢ alkenyl group which can be substituted;

(12) a heterocyclic group which can be substituted;

(13).a hydroxy group;

(14) an alkoxy group which can be substituted;
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(15) a Cs.7 cycloalkyloxy group which can be substituted;
(16) a C¢.14 aryloxy group whig:h can be substituted;

(17) a Cy.js aralkyloxy group which can be substituted;
(18) an alkyl-carbonyloxy group which can be substituted;

(19) an aIkoxy-carbonlexy group which can be substituted;

(20) a mono-alkyl-carbamoyloxy group which can be substituted;

(21) a di-alkyl-carbamoyloxy group which can be substituted;

(22) a Cg¢.14 aryl-carbonyloxy group which can be substituted;

PCT/US2010/000307

(23) a mono- or di-Ce.14 aryl-carbamoyloxy group which can be substituted;

(24) a heterocyclic-oxy group which can be substituted (e.g., aromatic heteroéyclic-

oxy group which can be substituted)

(25) a Cy.10 alkylsulfonyloxy (group)” which can be substituted (e.g., halogeno Cj.;9 . h

alkylsulfonyloxy (group) which can be substituted);

(26) a mercapto group;

(27) an alkylsulfanyl group which can be subs_tituted;

(28) a C;.7 cycloalkylsulfanyl group which can be substituted;

(29) a Ce.14 arylsﬁlfanyl group which can be substituted;

| (30) a Cy.16 aralkylsulfanyl group which can be substituted;

(31) a heterocyclic-sulfanyl group which can be substituted;
(32) a formy! group;

(33) an alkyl-carbonyl group which can be substituted;

(34) a C37 cycloalkylcarbony! group which can be subgtituted;

(35) a Ce.14 arylcarbonyl group which can be substituted;

.(36) a Cy.4 aralkylcarbonyl groﬁp which can be substituted;

(37) a heterocyclic-carbonyl group which can be substitutéd;
(38) an alkylsulfonyl group which can be substituted;

(39) a C3.7 cycloalkylsulfonyl group which can be substituted;
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(40) a Ce.14 arylsulfonyl group which can be substituted;

(41) a heterocyclic-sulfonyl group which can be substituted;

(42) an alkylsulfinyl group which can be substituted;

(43) a Cs.; cycloalkylsulfinyl group which can be substituted;

(44) a Cq.14 arylsulfinyl group which can be substituted;

(45) a heterocyclic-sulfinyl group which can be substituted;

.(_46) a sulfo group;

(47) a sulfamoyl group; - : .
* (48) a sulfinamoy! group; |

(49) a sulfenamoyl group;

(50) a thiocarbamoyl group:

(51) a carbamoyl group which can be substituted [e.g., alkyl-carbamoyl] group which

can be substituted]

(52) an amino group which can be substituted [e.g.,

amino, |

mono- or di-alkylamino group which can be substituted,

mono-or di-Cs.7 cycloalkylamino group which can be substituted,

mono- or di-Cs.4 arylamino group which can be substitu_ted,

mono- or di-Cy.j¢ aralkylamino group which can be substituted,

hetérocyclic amino group which can be substituted, -

Ce.-14 aryl-carbonylamino group which can be substituted,

formylamino,

alkyl-carbonylamino group which can be substituted (e.g., mono-(C.;o alkyl-

carbonyl)-amino group which can be substituted),

Cs.7 cycloalkyl-carbonylamino group which can be substituted,
heterocyclic-carbonylamino group which can be substituted,

Cs.7 cycloalkyloxy-carbonylamino group which can be substituted,
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heterocyclic-oxycarbonylamino group which can be substituted,

carbamoylamino group which can be sﬁbstituted,

alkylsulfonylamino group which can be substituted, -

- C3 cycloalkyl-sulfonylamino group which can be substituted,

heterocyclic sulfonylamino group which can be substituted,

Cée.14 arylsulfonylamino group which can be substituted)

[0076]

Among the aforementioned substituent group A, i.e., particularly,

* the "alkoxy-carbonyl group which can be substituted",

the "alkyi group which can be substituted",

the "alkenyl group which can be substituted",

the "alkynyl group which can be substituted",

the "alkoxy group which can be substituted",

the "alkyl-carbonyloxy group which can be substituted”,
the "alkoxy-carbonyloxy group which can be Substimted",

the “mono-alkyl-carbamoyloxy group which can be substituted",

the "dialkyl-carbamoyloxy group which can be substituted",

the "alkylsulfanyl group which can be subs'tituted;‘,

- the "alkylcarbonyl group which can be substituted",

the "alkylsulfonyl group which can be substituted",

the "alkylsulfinyl group which can be substituted",

the "alkyl-carbamoy! group which can be substituted",
the "mono- or di-alkylamino group which can be substituted”,

the ';alkyl-carbonylamino group which can be substituted",

PCT/US2010/000307

the “mono-(C,.jo alkyl-carbonyl)-amino group which can be substituted”

the "alkoxy-carbonylamino group whiéh can be substituted”, and

the "alkylsulfonylamino group which can be subsﬁtuted",
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substituents fhereof may be ;selected from, for example, the following substiﬁeﬁt
group B. The number of the substituents ranges from 1 to the maximum number which
can be substituted, more breferably from 1 to 3 and further preferably 1. |
[0077] '
[Substitueht group B]
Substituent group B consists of
(a) a halogen atom;
(b) a hydroxy group;
-(c) a nitro group;
(d) a cyano group; .
(e) a Ce.q4 aryl group which can be substituted (the “Ce.14 aryl group’; can be

substituted with one or more substituents selected from halogen, hydroxy, cyano, amino,

* Cy.o alkyl that can be halogenated, mono- or di-Ci.jo alkylamino, mono- or di-Ce.14 |

. arylamino, mono- or di- Cy.6 aralkylémino, Csy cycloalkyl, Ci.10 alkoxy? foi'myl, Cll-m

alkyl-carbonyl, Cs7 cycloalkyl-carbonyl, Cé-14 aryl-carbonyl, C7.16 aralkyl-carbonyl, Ci.10
alkoxy-carBonyl, Cé.14 aryloxy-carbonyl, C;.j¢-aralkyloxy-carbonyl, Cy.1o alkylsulfanyl, C;.
10 alkylsulﬁnyl, Ci.io alkylsulfonyl, carbamoyl, thiocarbamoyl, mono- or di-Cy.10
alkylcarbamoyl, mono- or di-C.4 aryl-carbamoyl and so on);

(f) a Ce.14 aryloxy grodp which can be substituted (the “Ce.14 aryloxy group” can be
substituted with one or more substituents selected from }halogen, hydroxy, cyano, almino,
Cia0 alkyl'.that can be halogenated, mono- or di-C1.10 alkylamino, mono- or di-Ce14

arylamino, mono- or di- C;.;¢ aralkylamino, C3}-7 cycloalkyl, C,.;o alkoxy, formyl, Ci.io

| alkyl-carbonyl, Cs7 cycloalkyl-carbonyl, Cs.14 aryl-carbonyl, C;.16 aralkyl-carbonyl, Cj.i0

alkoxy-carbonyl, Cs.14 aryloxy-carbonyl, C7.16 aralkyloXy—Carbonyl, Ci.10 alkylsulfanyl, C;.
10 alkylsulfinyl, Ci.;o alkylsulfonyl, carbamoyl, thiocarbamoyl, mono- or di-Ci.io

alkylcarbamoyl, mono- or di-Ce.14 aryl-carbamoyl and so Qh);
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(g) a Cy.16 aralkyloxy group which can be substituted (the “C.16 aralkyloxy group” can
be substituted with one or more substitqents selected from Halogen atoms, hydroxy, cyano,
amino, Cy.1o alkyl that caﬂ be halogénated, mono- or di-C;_j alkylamino, mono- or di-C¢.14
arylamino, mono- or di- C.j¢ aralkylamino, C;; cycloalkyl, C;.,o alkoxy, formyl, Ci.io
alkyl-carbonyl, Cs7 cycloalkyl-carbonyl, Ce.14 aryl-carbonyl, C;.16 aralkyl-carbonyl, Ci.i0
alkoxy-carbonyl, Ce.14 aryloXy-carbonyl, Cy.16 aralkyloxy-carbonyl, C;.o alkylsulfanyl, C,.
10 alkylsulfinyl, Ci.;o alkylsulfonyl, carbamoyl, thiocarbamoyl, mono- or di-Cl.lo_
alkylcarbamoyl, mono- or di-Ce. 4 aryl-carbamoy! and so on); |

(h) a mono- or di-5- to 10-membered heterocyclic group having 1 to 4 hetero atoms

selected from nitrogen, sulfur and oxygen (e.g., furyl, pyridyl, thienyl, pyrrolidino, 1-

‘piperidinyl, 4-piperidyl, piperazinyl, 1-morpholinyl, 4-thiomorpholinyl, 'aiepan-l-yl,

- azocan-1-yl, azonan-1-yl, 3,4-dihydro‘isoquinoline-2-yl and the like) which can ' be

substituted (the “mono- or di-5- to 10-membered heterocyclic group having 1 to 4 hetero

atoms selected from nitrogen, sulfur and oxygen” can be substituted with one or more

'substituents selected from halogen, hydroxy, cyano, amino, Cj.jo alkyl that can be

halogenated, mono- or di-C,.;o alkylamino, mono- or di-Cq.;4 arylamino, mono- or di- C7.16

~ aralkylamino, Cs_; cycloalkyl, C.io alkoxy, formyl, C,.;o alkyl-carbonyl, C;.; cycloalkyl-

carbonyl, Ce.14 aryl-carbonyl, Cs.i¢ aralkyl-carbqnyl, Ci0 alkoxy'-carbonyl, Ce-14 aryloxy-
carbonyl, Ci.6 a‘ralkyloxy-qarbonyl, Ci.i0 alky_léulfanyl, Crio alkylsulfinyl, Cy.jo
alkylsulfonyl, carbamoyl, thiocarbambyl, mono- or di-Cy.jo alkylcarbamoyl, mono- or di-
C(,lm aryl—carbamqyl group and so on); |

(i) an amino group which can be substituted [e.g., Amino group which can be
substituted by one or two substituents selected from the group consisting of Cl-lO alkyl, C,.
¢ alkenyl, Ce.14 aryl, C7.i¢ aralkyl, heterocyclic grdup and heterocyclic-alkyl group (The C;. -
IO‘ alkyl, Cy¢ alkényl, Ce-14 aryl, C;-ls aralkyl, heterocyclic group and heterocyclic-alkyl
group can be substituted with halogen étom_s, hydroxy, dyano, aminb, Ci.10 alkyl that can

be halogenated (not the alkyl and alkenyl substituents), mono- or di-Ci.1o alkylamino,
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mono- or-di-C(,|4 arylamino, mono- or di- C,.i¢ aralkylamino, Cs.7 cycloalkyl, C;.io alkoxy,

formyl, C,.jo alkyl-carbonyl, C;.; cycloalkyl-carbonyl, Ce.14 aryl-carbonyl, C;.;¢ aralkyl-

" carbonyl, C,.10 alkoxy-carbonyl, Cs.; cycloalkyloxy-carbonyl, Ce.14 aryloxy-carbonyl, C7.16

aralkyloxy-carbonyl, C,.jo alkylsulfanyl, Cs.; cycloalkylsulfanyl, C; o alkylsulﬁnyAl, Cs

' cycloalkylsulfinyl, Cy.10 alkylsulfonyl, Cs.; cycloalkylsulfonyl, carbamoyl, thiocarbamoyl,

mono- or di-Cj.;o alkylcarbamoyl, mono- or di-Cs.,4 aryl-carbamoyl group)..

“Heterocyclic” and “heterocyclic” in “heterocyclic-alkyl” are the same as the

- aforementioned “heterocyclic group”];

- () a G35 cycloalkyl; -

(k) a Cy.10 alkoxy which can be substituted (the “C,.;o alkoxy” can be substituted with

one or more substituents selected from halogen, hydroxy, amino, mono- or di-Cy.i

alkylamino, mono- or di-C(,.M arylamino, C3 5 cycloalkyl, Cy.0 alkoxy, formyl, C,.i0 alkyl-

carbonyl, Cs.; cycloalkyl-carbonyl, Ce.14 aryl-carbonyl, Cs.;¢ aralkyl-carbonyl, Ci.;o

alkoxy-carbonyl, Ce-14 aryloxy-carbonyl, C;.16 aralkyloxy-carbonyl, C,. ¢ alkylsulfanyl, C,.

jo alkylsulfinyl, Cj.;o alkylsulfonyl, carbamoyl, thiocarbamoyl, mono- or di-Ci.jo
alkylcarbamoyl, mono- or di-Ce.14 aryl-carbamoyl, and so on);

(1) a formyl, |

(m)aCi,yo alkyl-cérbonyl (e.g. ace&l);

(n)aCiy cycloalkyl-carbonyl;

(0) a Ce.14 aryl-carbonyl;

(p) aCris aralkyl-carbonyl;

(q) a Cy.10 alkoxy-carbonyl;

(r) a Ce.14 aryloxy-carbonyl;

_(s) a Cy.46 aralkyloxy-carbonyl;

(t) a Cy.j0 alkylsulfanyl;

(u) a Cy.y0 alkylsulfinyl;

(v) a Cy.y0 alkylsulfonyl;
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(w) a carbamoyl;
(x)a thiocatbamoyl;
(y) amono- Cy.jo alkylcarbamoyl (e.g., methylcarbamoyl, ethylcarbamoyl, etc.);
(2 a di-Ci,o alkylcarbamoyl (e.g., dimethylcarbamoyl, diethylcarbamoyl,
ethylmethylcarbamoyl, etc.); |
(aa) a mono- or di-C.14 aryl-carbamoyl (e.g., phenylcarbamoyl, 1-naphthylcarbamoyl,
2;naphthylcérbamoyl, etc.); and |
(bb) a mono- or di-s- to 7-membered heterocyclic-cerbamoyl having 1 to 4 hetero
atoms selected frem nitrogen, sulfur and oxygen (e.g., 2-pyridylcarbamoyl, 3-
eyridylca_rbamoyl, 4-pyridylcarbamoyl, 2-thienylcarbamoyl, 3-thienylcarbamoyl, etc.). |
[0078]
Amoug the aforementioned substituent group A, i.e., particularly,
the “Ce.14 aryloxy-carbonyl which can be substituted”,
the “Cq.16 aratlkyloxy-carbonyl which can be substituted”,
the “Cs.; cycloalkyl - Ca.6 alkynyl which can be substituted”,
the “Cs.; cycloalkyl which can be substituted”, ‘
the “Cs.14 aryl which 'can be substituted”,
. the “Cy.j¢ aralkyl which can be substituted”,
the “Cq.14 aryl-C,¢ alkenyl which can be substituted”,
the “heterocyelic group which can be substituted”, :
the “C;.7 cyeloalkylouy which can be substituted”,
the “Cg.14 aryloxy which cau be substituted”, '
. the “Cy.16 aralkyloxy which can be substituted”, |
the “Cs.14 aryl-carbonyloxy which can be substituted”,
the “mono- er di-Cs.14 aryl-carbamoyloxy which can be substituted”,
the “heterpcyclic-oxy which cau be substituted”,

the “aromatic heterocyclic-oxy which can be substituted”,
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the “Cs.7 cycloalkylsulfanyl which can be substituted”,

the “Cs. 4 arylsulfanyl which can be substituted”,

the “Cy.16 aralkylsulfanyl which can be substituted”,
the “heterocyclic-sulfanyl which can be substituted”,
the “Cs cycloalkyl-cérbonyl which can be substituted”,

the “Cq.14 aryl-carbonyl which can be substituted”,

the “Cs.16 aralkyl-carbonyl which can be substituted”,

the “hetérocyclic-carbonyl which can be substituted”,

the “Cs cycldalkylsulforiyl_which can be substituted”, |

the “Ce.14 arylsulfonyl which can be substimted”, |

the “hetefoéyclic-sulfonyl which can be substituted”,

the “Cs.; cyCloalkylsuiﬁnyl which can be substituted”,

tﬁe “Ce-14 arylsulfinyl which cén be substituted”,

the “heteroéycllic-sulﬁnyl which can be substituted”,"

the “carbamoyl group which can be substituted”, .

the “amino ‘grbup which can be substituted”,

the “fﬁono-br di-C3-7 cycloaikylamino group which can be’ substituted,
the “mono- or di-Cs.14 arylamino group which can be substituted,
the. “mono‘- or di-C7.j¢ aralkylamino group which can be substituted,

the “heterocyclic amino group which can be substituted,

the “Ce.14 aryl-cafbonylamino group which can be substituted,

the “Cs cycloalkyl-carbonylaniino group which can be substituted,
the “heterocyclic-carbonylamino group which can be substituted,

the “Cs.7 cycloalkyloxy-carbonylamino group which can be substituted,
the “heterocyclic-dxycarbonylamiﬁo group which can be substituted,
the “carbamoylamino group which canvbe substituted,

the “alkylsulfonylamino group which can be substituted,
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the “Cs.7 cycloalkyl-sulfonylamino group which can be substituted,

the “heterocyclic sulfoﬁylamino group which can be subsiifuted, and

the “Cq.14 arylsulfonylamino group which can be substituted,

substituents thereof may be selected from, for example, the aforementioned substituent
group B and the following substituent group B’. The number of substituents ranges from 1
to the maximum number which can be substituted, more preferébly from 1 to 3 substituents
and further preferably 1 substituent.

[0079]

_[Substitﬁent group B’]

Substituent group B’ consists of

;(.';1) Ci.0 alkyl, which can be substituted by one or more substituents selected from
halogen, hydroxy, cyano, amino, mono- or di-C.;p alkylamino, mono- or di-Ce.14

arylamino, mono- or di-C;.1¢ aralkylamino, C;7 cycioalkyl, Ci.10 alkoxy, formyl, Ci.jo

. alkyl-carbonyl, C;; cycloalkyl-carbonyl, Ce.14 aryi-c'arbgnyl, Cy.16 aralkyl-carbonyl, C,.jo

~_alkoxy-carbo'nyl, Ce.14 aryloxy-carbonyl, C;.;6 aralkyloxy-carbonyl, C,.j alkylsulfanyl, C,.

.10 alkylsulﬁhyl, Ci10 alkylsulfonyl, carbamoyl, thiocarbamoyl, ‘mono- or di-Cp.io
'alkylcarbamoyl, mono- or di-Ce.14 aryl-carbambyl, and so oh; '

(b) Cos élkényl, which can be substituted by one or more substituents selected from
halogen,. hydroxy, cyano, amino, mono- or di-Cj.o .alkylamino, mono- or di-CM;
ai’ylamino, mono- or.di.-C7_16 aralkylamino, Cs.; cycloalkyl, >C|-|o alkoxy, formyl, Ci.jo
alkyl-carbonyl, Cs.; cycloalkyl-carbonyl, Ce.14 aryl¥car50nyl, Cr16 aralkyl-carbonyl, Ci-10
alkoxy-carbonyl, Cs.14 aryloxy-carbonyl, C;.i6 aralkyloxy-carbonyl, C,-,o‘alkylsulfanyl, Ci.

10 alkylsulfinyl, C,. o alkylsulfonyl, carbamoyl, thiocarbanio_yl, mono- or di-Cy.io

“alkylcarbamoyl, mono- or di-Cg.14 aryl-carbamoyl, and so on; and '

(c) Cs. alkynyl, which can be substituted by one or more substituents selected from -

halogen atoms, hydroxy, cyano, amino, mono- or di-C,.;¢ alkylamino, mono- or di-Ce.i4

- arylamino, mono- or di-C;.¢ aralkylamino, Cs.; cycloalkyl, Cj.;o alkoxy, formyl, C.jo
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alkyl-carbonyl, Cs.7 cycloalkyl-carbonyl, Ce.i4 aryl-carbonyl, C7.i¢ aralkyl-carbonyl, Ci.io

alkoxy-carbonyl, Ce.14 aryloxy-carbonyl, C;.,¢ aralkyloxy-carbonyl, C;.;o alkylsulfanyl, C;.

10 alkylsulfinyl, Ci.jo. alkylsulfonyl, carbamoyl, thiocarbamoyl, mono- or di-Cy.jo

alkylcarbamoyl, mono- or di-Cm4 aryl-carbam_()yl group, aﬁd SO on.
| {0080] A |

Among them, R'is, for examplé, preferably

an alkyl group which can be substituted,

a C3_7 cycloalkyl group which can be substituted,

-~ a Cg.14 aryl group which can be suBstituted,

a non-aromatic heterocyclic group which can be substituted, or |

a heterocyclic group which can be substituted.

[0081]

Among them, specifically, R!is, for example,

preferably a phenyl group which can be substituted by 1 to 5 substituents selected
from a halogen atom, a Cj.10 alkyl group which can be substi_tuted,va Ci-10 alkoxy group
which can be substituted,

more preferably a phenyl group which can be éubstitutgd by 1to$5 subétituents
selected from a halogen atom, a C;_yo alkyl group, and a C;.jo alkoxy group, and

further preferably a phenyl group which can be substituted by 1 to 5 halogen atoms.

[0082]

In another aspect of the present invention, as R, in particular, for example,

a 5- or 6-membered aromatic group (preferably »phenyl group, pyridyl group) which
can be substituted by one or more substituents selected from -

a halogen atom (preferably, a chlorine atom, a fluorine atom),

a cyano group, .

a hydroxy group,

an alkyl group (preferably, methyl group, isobutyl group) which can be substituted,
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an alkoxy group (preferably methoxy group) which can be substitutéd,

an alkylsulfanyl group which can be substituted,

an alkylsulfinyl group which can be substituted,

an alkylsulfonyl group which can be substituted, and

an amino group which can be subsﬁtuted

are preferable.

The number of substituents ranges from 1 to the maximum number which can be
substituted, more preferably from 1to 3 substituenté and further preferably 1 sﬁbstituent. :

[0083)]

In particular, 'fbr example, aromatic group which can be. substituted are desirable as
R'. The “aromatic group which can be substit’l.lted”. include “Ce.14 aryl which can be
substituted” and “heteroaryl which can be substituted” among the substituents listed above.

R' is, for example, preferably a phenyl group which‘ is sqbstituted by one or more
(preferably, 1 to 5) substituents selected from

(a) Ci.10 alkyl group (e.g., 1sopropyl isobutyl), and

(b) halogen atoms (e.g., chlorine, fluorine), Ci.jo alkyl group (e.g., methyl), Cy.jo
alkoxy group (e.g., methoxy).

[0084]

In the aforementioned fonﬁu'la, R? represents a hydrogen atom or a substituent.

Examples of the substituent represented by R? iﬁclude substituents selected from the

aforementioned substituent group A.

[0085]

Among them, R? is , for example, preferably

a halogen atom,

a hydroxy group,

an alkyl group which can be substituted, or

an alkoxy group which can be substituted.
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[0086]
Among them, specifically, R?is, for example,A

preferably a halogen atom, a hydroxy group, a Ci.;o alkyl group which can be

 substituted, or a Cy.;o alkoxy grohp which can be substituted,

more preferably a Ci.10 alkoxy group which can be substituted by one or more
substituents selected from.a halogen atom, a C,.;o alkoxy group, and é Cs.5 cycloalkyl
group, and |

further preferably a C;_;o alkoxy group.

[0087] -

In another aspect of the present invention, as R in partiéular, for example,

(a hydrog’en atom,

(ii) a halogen atom,

(iii) a hydroxy group,

(iv) an a'lkyl‘ group which can be substi.tuted by one or more substituents selected from
halogen atofns, hydroxy group, amino group, and alkoxy groub,

(v) an amino group that can be mono- or di-substituted w_i‘th alkyl group, or

(vi) .an alkoxy group which cah be substituted by one ér more substituents selected
from cyano group, amino group, alkoxy group, hydroXy group, halogen atoms and Cs
cycloalkyl group V '

is preferable, and, for example,

(i) a hydrogen atom, |

(ii).a hydroxy group,

(iii) a Cy.10 alkyl group (e.g., methyl), or

(iv) a Cyp0 }alkoxy groﬁp (e.g., methoxy, ethoxy, isopropoxy, cyclopropylmethoxy,
diﬂuor_om‘ethoxy) which can be substituted by one or more substituents selécted from
halogen atoms and C3. cycloalkyl group |

is more preferable.
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[0088]
In the aforementioned formula, R® represents a hydrogen atom or a substituent.

Examples of the substituents represented by R® include substituents selected from the

~ aforementioned substituent group A.

Among them, R? is , for éxample, preferably
a halogen atom,

a hydroxy group,

an alkyl group which can be substituted, or
an alkoxy group which can be substituted.
Among them, specifically, R? is, for example,

preferably a hydrogen atom, or a Cj.jo alkoxy group which can be substituted,

‘more preferably a hydrogen atom, or a C,.;9 alkoxy group, and

further preferably a hydrogen atom.

[0089]

In another aspect of the present invention, as R} in particular, for example,
i) hydroge_n atom,

(ii) halogen atoms,

(iii) alkyl group which can be substituted by one or more substituents selected from

halogen atoms, hydroxy group, amino group, and alkoxy group,

(iv) amino group that can be mono- or di-substituted with alkyl group, or
(vi).alkoxy group, émd for example, o V

is preferable, and, for example,

a hydrogen atom and a Cy.yo alkyl group (e.g., methyl)

is' more preferable.

[0090]

In the aforementioned‘formula, Ring A represents an aromatic ring which can be

substituted.
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The “aromatic ring” of the “aromatic ring which can be substituted” is preferably a 5
to 16-membered aromatic ring, more preferably a 5 to 6-membered aromatic ring, and
further preferably a 6-membered aromatic_ ring.

The “aromatic ring” of the “éromatic ring which can be substituted” represented by the
ri;ig A,- for example, includes (i) an aromatic cyclic hydrocarbon, (ii) an aromatic
heterocyclfc ring containing 1 to 4 heteroatoms selected from nitrogen, oxygen and sulfur.

[0091] |

. Said “(i) aromatic cyclic hydrocarbon, for example, includes Cg 4 aromatic cyclic
hydrocarbons such_ as benzene, naphthalene, anthracehe, pﬂenanthrene, acenaphthylene
(preferably Cq 1, aromatic cyclic hydrocarbons, particularly benzene is preferable).

[0092]

Said “(ii) aromatic heterocyclic ring containing 1 to 4 hetero atoms selected from

nitrogen, oxygen, and sulfur, for example, includes 5- or 6-membered aromatic monocyclic

‘type heterocyclic rings such as furan, thiophene, pyrrole, 1, 3-oxazble, isoxazole, 1, 3-

thiazole; isothiazole, imidazole, pyrazole, 1, 2, 3-oxadiazole, 1, 2, 4-oxadiazole, 1, 3, 4-

- oxadiazole, furazan, 1, 2, 3-thiadiazole, 1, 2, 4-thiadiazole, 1, 3, 4-thiadiazole, 1, 2, 3-

triazole, 1, 2, 4-triazole, tetrazole, pyridine, pyridazine, pyrimidine, pyrazine, 1, 2, 3-

triazine, 1, 3, 5-triazine, 1, 2, 4-triazine, 1, 2, 3, 4-tetrazine, 1, 2, 3, 5-tetrazine, 1, 2, 4, 5-

_ tetrazine and the like; and

8 to 16-membered (preferably 8 to 12-membered) aromatic condensed heterocyclic
rings (preferably heterocyclic rings formed by condensation of 1 to 2 said 5- to 6-
membered aromatic monocyclic heterocyclic rings (preferably 1 ring) with 1 to 2 benzene

rings (preferably 1 ring), or heterocyclic rings formed by condensation of 2 to 3 said

identical 5- to 6-membered aromatic monocyclic heterocyclic rings or different

heterocyclic rings) such as'benzo_furan, isobenzofuran, benzothiophene, indole, isoindole,
1H-indazole, benzimidazole, benzoxazole, benzisoxazole, benzdthiazole, benzisothiazole,

1H-benzotriazole, quinoline, isoquinoline, cinnoline, quinazoline, quinoxaline,
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phthalazine, naphthyridine, purine, pteridine, carbazole, a-carboline, B-carboline, y-
carboline, acridine, phenoxazine, phenothiazine, phenazine, phenoxathiin, thianthrene,
phenanthridine, phenanthroline, indolizine, pyrrolopyridine, pyrrolo{1,2-b]pyridazine,

1H-pyrrolo[2, 3-b]pyrazine,‘ pyrazolo[1,5-a] pyridine, imidazo[l,2-a]pyridine,
imidazo[ 1,2-b]pyridazine, iﬁlidazo[l,Z-a]pyrimidine, 1, 2, 4-triazolo[4,3-a]pyridine,Al, 2,
4-triazolo[4,3-b]pyridazine and the llike).

| When the “(ii) aromatic heterocyclic ring containing 1 to 4 hetero atoms selected from

nitrogen, oxygen, ‘and sulfur contains nitrogen, the aromatic heterocyclic ring can form an
N-oxide. | | |

[0693]

Among them, breferred is benzene, pyridiné, pyridazine, pyrimidine, pyrazine,
pyridine N-oxide, 1, 2, 3-triazine, 1, 3, 'S-triazine,l 1, 2, 4-triazine, 1, 2, 3, 4-tetrazine, 1, 2,'

3, S-tetrazine, 1, 2, 4, S-tetrazine, pyrrole, furan, thiophene, pyrazole, imidazole, isoxazole,

.isothiazole, 1, 3-oxazole, 1, 3-thiazole, 1, 2, 3-triazole, 1, 2, 4-triazole, tétrazole, 1, 2, 3-

oxadiazole, 1, 2, 3-thiadiazole, naphthalene, quinoline, quinazoline, qdinoxaline,

_ bénzofuran, benzothiophene, benzoxazole, benzothiazole, benzimidazole, indole, 1H-

indazole, 1'H-pyrrolo[2,3-b]pyrazine, 1H-pyrrolopyridine, 1H-imidazopyridine, 1H-
imidazopyrazine, triazine, isoquinoline, benzothiadiazole, benzisoxézole, beﬁzisothiazole,
indazole, ,burine, isoquinoline, phthalazine, naphthyridine, cinnoline, ptefidinev or the like,
especially preferred is , for example, benzene or pyridine, and most preferred. is benzene.

[0094] |

The substituents of the “aromatic ring which can be substituted” as represented by the
ring A, for example, include the substituents selecfed from the aforementioned substituent
group>A.

[0095]

In particular, preferred examples of the substituents of the “aromatic ring which can

be substituted” include
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(1) a halogen atom,

(2) a Cy.19 alkyl group which can be substituted,

(3) a Cy.j0 alkoxy group which caﬁ be substituted,

(4) a 4- to 6-membered heterocyclic group containing 0 or 1 oxygen étom, and 1 to 3
nitrogen atoms as heteroatoms which can be substituted,

(5) a Cy.10 alkylsulfonyl group which can be substituted,

(6) aCsy cycloalkyl group which can be substituted,

(7) a cyano group, | -

(8) a carbamoyl group which can be .subs'titute.d,

(9) a Cy.y0 alkylsulfonyloxy group which can be substituted,

(10) a C;.7 cycloalkyl - Cy¢ alkynyl group which can be substituted, |

(11) a tetrahydropyrany!l group which can b_e substituted,

(12) a dihydropyranyl group which can be substituted,

(13)a mono-(CHo alkyl—carbonyl)—aniino group which can be substituted, B

(14) a C,.10 alkoxy-carbonyl group which can be substituted,

(15) a Cy.j0 alkylsulfinyl group which can be substituted,

(16) a Cl.lo.alkylsﬁlfanyl group which can be substituted, and so on.

As it is apparent for a person of ordinary skill in the art, the “4- to 6-membered
heterocyclic group conﬁining 0 or 1 oxygen atom, and 71 to 3 nitrbgen atoms as
. heteroatoms” of the “4- to 6-membered heterocyclic gféup containing 0 or 1 oxygen atom,
and 1 to 3 nitrogen atoms as heteroatoms which can be substituted” is included in the
“heterocyclic group” of the “heterocyclic group which can be substituted”.

[0096] |

The number of substituents preferably ranges from I to 5.

The number of the substituents of the “h;:terocyclic group which can be substituted” is
- one or rhore, preferably in the range of 1 to 5, more preferably in the range of 1 to.3,

further preferably one or two.
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Whenv the number of the substituents is two or more, the substituents on the Ring A
can be combiﬁed to form a ring which can be substituted. The “ring” of the “ring which .
can be substituted” include a 5- to 6-membered heterocyclic ring containfng one nitrogen
atom or two oxygen atoms as heteroatoms.
~ The “ring” can be substituted by one or more (preferably, 1 to 5) substituents selected
from the Substituent group A.
{0097] |
" In another aspect of the present invention, preferred examples of the substituents of
the “aromatic ring which can be substituted” represented by Ring A include
- a halogen atoms (preferably halogen atom)
a cyano group, |
a hydroxy group,
an alkyl group which can be substituted (preferably C,.;o alkyl group which can ‘bg
substituted by 1 to 3 halogen atoms [e.g., trlﬂuoromethyl group]),
a alkoxy group which can be substituted (preferably C.ioalkoxy group whlch can be
substltuted by 1 to 3 halogen atoms [e.g., methoxy group, difluoromethoxy group]),
| a carbamoyl group | | |
.‘ a heterocyclic-oxy group (preferably 5- to 10-membered heterocyclic-oxy group
containing 1 to 3 hetero atoms selected | from nitrogen, oxygen and sulfur [e.g.,
benzimidazolyloxy group]),
an alkylsulfanyl group which can be substituted,
an alkylsulfinyl group which can be substltuted
~ an alkylsulfonyl group Wthh can be substltuted (preferably Ci-10 alkylsulfonyl group
[e g., methylsulfonyl group]),

a heterocyclic-sulfonyl group (preferably 5- to 6-membered saturated heterocyclic-

_ sulfonyl group-con_tziining 1 to 3 hetero atéms selected from nitrogen, oxygen and sulfur

' [e.g.,- morpholinylsulfonyl group]),
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an amino group which can be substituted,

a cycloalkyl group (preferably Cs, 4cycloalkylr [e.g., cyclohexyl]) and saturated
h.eterocyclic group (preferably 5- to 6-membered saturated heterocyclic group containing 1
to 3 hetero atoms selected from nitrogen, oxygen and sulfur [e.g., morpholinyl group and
piperidyl group]). |

[0098]

Ring A is, for example, preferably

a benzene ring which can be substituted by 1 to 5 substituents selected from

(1) a halogen atom,

(2) a Cy.10 alkyl group which can be suBstituted,

(3) a Cy.10 alkoxy group which can be substituted,

(4)-a C37 cycloalkyl group, |

| (5) a halogeno Cy.yo alkylsulfonyldxy group,
(6) a C;.7 cycloalkyl - C,.6 alkynyl group, and 7
" (7) a 4- to 6-membered heteroc;,yclic group contairiing 0 or 1 oxygen atom, and 1 to 3

nitrogen atoms as heteroatoms which can be substituted by one or more substituents

- selecté_,d from a halogen atom, a hydroxy group, an oxo group, a Cy.;o alkoxy-carbonyl

group, a Cy.;o alkoxy group which can be substituted, and a C,.o alkyl group which can be
substituted. | ' |

[0099]

Ring A is, for examplé, more preferably

a benzene ring which can be substituted by 1 to 5 substituents selected from

- (1) a halogen atom,

(2) a Cy.jp alkyl group Which can be substituted By 1 to 3 halogen atoms,

(3) a Cy.10 alkoxy group which can be substituted by 1 to 3 halogen atoms, -

(4) a C3; cycloalkyl group, '

(5) a halogeno Cy.10 alkylsulfonyloxy group,
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(6) a C.; cycloalkyl - Cy alkynyl group, and
| (7) a 4- to 6-membered heterocyclic group containing 0 or 1 oxygen atom, and 1 to 3
nitrogen atoms as heteroatoms which can be sﬁbstituted by 1 to 4 substituents selected
from a halogen atom, a hydroxy group, an oxo group; a C.-,o alkoxy-carbonyl group, a C;.
10 alkoxy group which can be substituted by halogen, and a Cj.;o alkyl group which can be
substituted by halogen.
~[0100]
Ring A is, for example, furth_er preferably
. a benzene ring which is substituted with |
(D @)1 or 2 halogen étoms, or (ii) one C;o alkoxy group, and
(2) 6n¢ 4- to 6-membered heterocyclic group containing 0 or 1 oxygen atom, and 1 to
3 nitrogen atoms as heteroatoms which can be substituted By 1 to 4 substituents selected

from a halogen atom,v a hydroxy group, an oxo group, a Cy.jo alkoxy—barbonyl group, a C;.

. 10 alkoxy group which can be substituted by halogen, and a C.o alkyl group whiéh can be

substituted by halogen. '

Here, as the “one 4- to 6-membered heterocyclic group containing 0 or 1 oxygen atom,
and 1 to 3 nitrogen atoms as heteroatoms”, for éxample, preferred is a morpholino group, a
pyrrolyl group, a dihydrdpyrrolyl group, a pyrazolyi group, a dihydropyrazélyl group, a |

piperidyl group, an azetidinyl group, a pyrrolidinyl group, an oxazolidinyl ‘group, an

~ imidazolyl group or an imidazolidinyl group.

[0101]

In another aspect of the brésent invention, as ring A, in particular, for example,

preferred is a 5- to 6-merﬁbered aromatic group which can be substituted by one or -
more substituents selected from halogen afoms, cyano group, hydroxy group, alkyl group

which can be substituted, -alkoxy group which can be substituted, carbamoyl group,

‘alkylsulfanyl group which can be substituted, alkylsulfinyl group which can be substituted,
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alkylsulfonyl group which can be substituted, heterocyclic-sulfonyl group, amino group
which can be substituted, cycloalkyl group, and saturated heterocyclic group,_énd

further specifically, preferred is a 5- to 6-membered aromatic group (e.g., phenyl,
pyridyl) which can be substituted by one or more substituents selected from

(@a halégen atom (e.g., chlorine, fluorine),

(b) a Cyano group,

(©)aCio alkyl group which can be substituted by 1 to 3 halogen atoms (e.g., methyl,
trifluoromethyl),

(d) aCsqg cycloalky! group (e.g., methyi, trifluoromethyl),

(e) a Cppo alkogy group which can be substituted by 1 to 3 halogen atoms (e.g.,
difluoromethoxy, mefhoxy), ot |

() as-to 10-merhbered heterocyclic group containing 1 to 3 hetero atoms selécted
from nitrogen, o-xygen and sulfur.(e.g., morpholinyl, benzimidazolyl, piperidinyl), |

.  (-g) a Cy.j alkyl-sulfonyl group (e.g., methylsulfonyl), |

(h) a 5- to 10-membered heterocyclic-sulfonyl groub containing 1 to 3 »h_e.tero atoms
selected from nitrogen, oxygen and sulfur (e.g., morpholinyléulfonyl), and |

(i) a carbamoy! group.

[0102] |

In the aforementioned formula, the ring B represents a “5-membered aromatic
heterocyclic ring which can be substifuted’f.

Examples of the “5-membered aromatic heterocyclic ring which can be substituted”
represented by the ring B include 5-membered aromatic heterocyclic rings containing 1 to

4 hetero atoms (preferably 1 to 2 atoms) selected from nitrogen, oxygen and sulfur such as

pyrrole, furan, thiophene, pyra_zole, imidazole, isoxazole, isothiazole, 1,3-oxazole, 1,3-

‘ thiaiole, triazole (e.g., 1,2 3-triazole, 1,2,4-triazole), tetrazole, oxadiazole (e.g., 1,2 3-

oxadiazole), and thiadiazole (e.g., 1,2,3-thiadiazole). Among them, pyrazole, triazole, and

tetrazole are preferable, and pyrazole is most preferable.
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As the substituents of the.“S-membered aromatic heterocyclic represented by the ring
B, for example, the substituents selected from the aforementioned substituent group A can
bé included. ‘

Preferable examples of the substituents include a halogen atom, an alkyl group which
can Be substituted and a Ce4 aryl group which can be substituted, more preferable

examples thereof include a halogen atom, an alkyl group, and a Ce.14 aryl group, further

. preferable examples thereof include an alkyl group (e.g., methyl).

~ Also preferably, the ring B does not have such a substituent. In other wo;ds, the.ring
B has only substituents shown in the general formula ‘of (To). |
‘The ring B is preferably a 5-membered nitrogen-containing aromatic heterocyclic ring
having 1 to 3 hetero atoms se_lected from nitrogen, oxygen and sulfur, which can be
substituted by a C;_o alkyl group (e.g., methyl) (e.g., pyrazole, triazole, tetrazole).

As the Ring B, preferred is an imidazole ring, a pyrazole ring, a triazole ring or a

tetrazole ring, each of ‘which can be further substituted with 1 to 3 substituents selected
from a halogen atom, and a C,.o alkyl group which can be substituted by halogen, more

- preferred is a pyrazole ring which can be further substituted with 1 to 3 substituents

selected from a halogen atdm, and a Cy.j¢ alkyl group which can be substituted by halogen,
especially preferred is a pyrézole ring.

[0103]

In anothér aspect of the present invention, the ring B is pr_eferably a S-membered

nitrogen-containing aromatic heterocyclic ring having 1 to 3 nitrogen atoms (e.g., pyrazole,

~ triazole, tetrazole)., which can be substituted by a C,.jpalkyl group (e.g., methyl) .

© [0104] _ ,
Further preferably, examples of the substituénts, moieties and rings as explained in the
present specification are used in combination.

[0105]
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For example, the following compounds, i.e., compounds (Ip-A), (I-B), (Io-C), (I(,-i)),
ao-E), (Io-F), and (Io-G) are preferable as a compound (I,). '

[Compound (Io-A)]

The above described compound(ly), wherein

R! represents _

a phenyl group which can be substituted by 1 to 5 substituents selected from a halogen
atom, a C.yo alkyl group which can be substituted, and a Cy.jo alkdxy group which can be
substituted, - |

R? represents

a halogen atom, a hydroxy group, a C,.;¢ alkyl group which can be subﬁtituted, oraC.
10 alkoxy group which can be substituted,

R’ represents

a hydrogen atom, or a C.j alkoxy group which can be substituted,

Ring A represénts

a benzene ring which can be substituted by 1 to 5 substituents selected from |

(1) a halogen atom, |

(2) a Cy.19 alkyl group which can be substituted,

| (3) a Cy.10 alkoxy group which cah be substituted,
(4) a 4- to 6-membered héterocyclic group containing 0 or 1 oxygen atom, and 1 to 3
" nitrogen afoms as heteroatoms which can be substituted, |

(5) a Cy.19 alkylsulfonyl group which can be substituted,

(6) a C;7 cycloalkyl group which can be substi'tuted,‘

(7) a cyano group, t |

(8) a carbamoyl group which can be substituted,

9)acCiyo alkylsulfonyloxy group which can be substituted,

4(10)-a C;.; cycloalkyl - C, alkynyl group which can be subs_tituted,

(11) a tetrahydropyranyl group which can be substituted,

- 66



10

15

20

25

WO 2010/090737 PCT/US2010/000307

(12) a dihydropyrany! group which can be substituted, -

(13) a mono-(Cy.o élkyl-carbonyl)-amino group which can be substituted,

(14) a Cy.10 alkoxy-carbonyl group which can be substituted,

tlS) a Cy.10 alkylsulfinyl group which can be substituted, and

(16) a Cj.;o alkylsulfanyl .group which can be substituted, and

Ring B represents

an imidazole ring, pyrazole ring, a triazole ring or a tetrazole ring, each of which can
be further substituted with 1 to 3 substituents selected from a halogen atom, and a Cy.p
alkyl group which can be substituted by halogen.

[0106] |

[Compound (Io-B)]

The above described compound(IO-A), wherein

Ring A represents

a benzene ring which can be substituted by Lto5 substituents selected t'rom

(1) a halogen atom, |

| (2) a Cy.y0 alkyl group which can be substituted,

3) a_Cl-_,o alkoxy group which can be substituted;

(4) a C37 cycloalkyl grt)up,

(5) a halogeno Cy_jo alkylsulfonyloxy group,

(6) a Cs7 cycloalkyl - Cy.6 alkynyl group, and

(7) a 4- to 6-membered heterocyclic group containing 0.or 1 oxygen atom, and 1 to 3
nitrogen atoms as heteroatoms which can bé substituted by one or more substituents
selected from a halogen atom, a hydroxy group, an oxo group, a Ci.10 alkbxy-carbonyt |
gt'oup, a Cyjo alkoxy group. which can be substituted, anct a.CHo alkyl group which can be
substituted.

[0107]

~ [Compound (I,-C)]
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The above described compound(lp), wherein

R! represents

a phenyl group which can be substituted by 1 to § substituents ‘selected from a halogen
atom, a C,_jo alkyl group, and a C,.;o alkoxy group, .

R? represents |

‘a Cy.y0 alkoxy grbup which can be substituted by one or more substituents selected

- from a halogen atom, a C,.1o alkoxy group, and a Cs.7 cycloalkyl group,

R? represents

a hydrogen atbm, or a C; 19 alkoxy group,

Ring A represents |

a benzene ring which can be substituted by 1 to 5 substituents selected from

(1) a halogen atom, )

(2) a Cy.j0 alkyl group which can be substituted by 1 to 3 halogen atoms,

'(3) a Cy.10 alkoxy group which can be substituted by 1 to 3 halogen atoms,

4) 5 C3.7 cycloalkyl group,

(5) a halogeno C,.jo alkylsulfonyloxy group,

(6)aCs4 cycloalkyl - Cy6 alkynyl group, and

(7) a 4- to 6-membered heterocyclic group containing 0 or-1 oxygen atom, and 1to 3
nitrogen atorﬁs as heteroatbms which can be substituted by 1 to 4 substituents selected
from a halogen atom, a hyd_roxy group, an oxo group, a Cy.jo alkoxy-carbonyl group, a C.

10 alkoxy group which can be substituted by halogen, and a C;.1o alkyl group" which can be

~ substituted by halogen,

Ring B represents .

a pyrazole ring which can be further substitpted v;'ith 1 to 3 substituents selected from
a halogen atom, and a C,_o alkyl group which can be subsfituted by haldgen.

[0108]

[Compound (IoD)]
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The above described compound(lo), wherein

.R‘ represents

a phenyl group which can be substituted by 1 to 5 halogen atoms, -

R? represents

a C.-;o alkoxy group,

R® represénts

a hydrogen atom,

Ring A represénts

a bgnzene ring which is substituted with »

(1) (1)1 or 2 halogen atoms, or (ii)one Cy.jo alkoxy group, and .

(2) one 4- to 6-membered heterocyclic group containing 0 or 1 oxygen atom, and 1 to
3 nitrogen atoms as heteroatoms which can be substituted by 1 to 4 substituents selected
from a halogen atom, a hydroxy group, an oxo group, a C.;¢ alkoxy-carbonyl group, a C.
10 alkoxy gréup which can be substituted by halogen, and a Cj.10 alkyl groﬁp which can be
substifuted by halogen, ' |

Ring B represents

a pyrazole ring.

Here, as the “one 4- to 6-membered héterocyclic gfoup containing 0 or 1 oxygen atom,
'énd 1 to 3 nitrogen atoms as heteroatomé”, for exé.mple, preferréd isa morpholiho group, a

pyrrolyl group, a dihydropyrrolyl group, a pyrazolyl group, a dihydropyrazolyl group, a B

: 4piperidyl group, an azetidinyl group, a pyrrolidinyl group, an oxazolididyl group, an

imidazolyl group or an imidazolidinyl group.
[0109] |
{Compound (Ip-E)]
The above described éompound(Io), wherein
* R' represents

an aromatic group which can be substituted,
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Ring A represents
an aromatic ring which is substituted with
" (a) one substituent selected from |
- (1) a C3.7 cycloalkyl group which can be substituted, and
(2) a 4- to 6-membered heterocyclic group containing 1 to 5 heteroatoms selected
from a nitrogen atom, a sulfur atom, and an oxygen atom which can be substituted, and
(b) one or more further substituents.
[0110] |
Here, espécially ‘preferably, the further substituents are 1 to 4 substituents selected
~ from
(1) a halogen atom,
- (2) an oxo group,
(3) a hydroxy group,
- (4) a Cyjp alkyl group whiph can be substituted,
‘ A(5-) a Cy.10 alkoxy group which can be substituted,
(6) a Cy.10 alkylsulfonyl group,
(7) a morpholin-4-yl sulfonyl group,
(8) a cyano group, |
(9) a carbamoyl group,
(10) a halogeno C,.o alkylsulfonyloxy group,
(11) a C37 cycloalkyl - Co6 alkynyl group,
(12) a di-C;.,0 alkyl-amino group,
(13) a mono-(Cj.jo alkyl-carbonyl) -amino group,
(14) a C,.o alkoxy-carbonyl group,
(15) a phenoxy group,
| (16) a Cy.jo alkylsulfinyl group,
(17) a di-Cy.10 alkyl-amino group,
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(18)a benzfmidazole-2-yloxy group, and
(19) a benzimidazole-2-y! sulfonyl group.
[o111]
[Compound (Ip-F)]
The above described cbmpound(lo-E), wherein.
R! represents
a phenyl group which can be substituted,
R? représ_ents
a hydrogen atom, a hal.ogen atom, a hydroxy group, a Cy.10 alkyl group which can be
substituted,'or a CI-IO alkoxy group which can be substituted, -
R’ representsl |
a‘hydrogen atofn, oraCy.o alkoxy group which can be substituted,
Ring A represents
a benzene ring which -
is substituted With one substituent selected from
(-l)Aa C;.7 cycloalkyl group which can be substituted,
(2) a dihydropyranyl group which can be substituted,
(3) a tetrahydropyrany! group which éan be substitutéd, and
(4) a 4- to 6-membered heterocyclic group containing 0. orl oxygén atom, and 1 to 3
nitrogen ;dtdms as-heteroatofns which can be substitutéd, |
and can be substituted by further substituents, and
Ring.B represents
an.imidazole &ring, a pyrazole ring, a triazole ring, a tetrazole ring, an isoxazole ring,
an l,3-oxazole_ ring, a furan ring, ora thiophene ring, each Qf Which can be substituted. |
Here, as the “one 4- to 6-membered heterocyclic group containing 0 or 1 oxygen ator'n,v

and 1 to 3 nitrogen atoms as heteroatoms”, for example, preferred is a morphblino group, a

- pyrrolyl group, a dihydropyrrolyl group, a pyrazolyl group, a dihydropyrazolyl group, a
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piperidyl group, an azetidinyl group, a pyrrolidinyl group, an oxazolidinyl group, an
imidazolyl group, an imidazolidinyl group, an isoxazolyl group, a pyridyl group, a
piperazinyl group, or a thiazolyl group.

[0112]

[Compound (I,-G)]

The Compound(Iy-E), or the Compound(Ip-F), wherein

R! represents

a phenyl group which can be substituted by 1 to 5 halogen atoms,

‘Rz represénts | } |

a hydrogen atom or a Ciro .a_lkoxy group,

R? represents |

a hydrogen atom,

Ring A represents

~ abenzene ring,

which is substituted with one 4- to 6-membered héferocyclic group containing 0 or 1.

oxygen atom, and 1 to 3 nitrogen atoms as heteroatoms which can be substituted by 1 to 4

substituents selected from a halogen atom, a hydroxy group, an oxo group, halogeno ,CH—O

_ alkoxy group, a C,.jo alkoxy-carbonyl, and a C,.,¢ alkyl group which can be substituted by

halogen,

and which can be further substituted with 1 or 2 éubstituénts selected from a halogen
atom and a Cy.1o alkoxy' group, and '

Ring B represents

a pyrazole ring. A

Here, as the “one 4- to 6-membered heterocyclic group containing 0 or 1 oxygen atom,

and 1 to 3 nitrogen atoms as heteroatoms”, for example, preferred is a morpholino group, a -

pyrrolyl group, a dihydropyrrolyl gfoup, a pyrazolyl group, a dihydropyrazolyl group, a
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piperidyl group, Aan azetidinyl group, a pyrrolidinyl group, an oxazolidiriyl. group, an
imidazolyl group or an imidazolidinyl gréup.

[0113]

In another asﬁect of thé present invention, the following compounds, i;e., compounds
(Io-H) and (Io-I) are pfeferable as a compound (I,).

[Compound (Io-H)]

Compound (Ip), wherein

wherein

R! represents alkyl group which can be substitﬁted, alkoxy group which ,can- be
substituted, cycloalkyl group which can be substituted, or aromatic group which can bé
substituted, '

R? represents a hydrogen atom, a hydroxy group, alkyl 'group which can be
substituted, or alkoxy group which can be substituted, |

- R® represents a hydrogen atom or alkyl group which can be substituted,

Ring A represeAnts- a 5- or 6-membered aromatic ring which can be substituted by one
or more substituents selected from halogen atoms, byano groﬁp, hydrdxy grbup, alkyl
group ‘which can be substituted, alkoxy group which can be substituted, carbamoyl group,
alkylsulfanyl group which can be substituted, alkylsulﬁnyi groub which can be substituted, - -
heterocyclic-sulfonyl group, amino group which can be substituted, cycloalkyl group, and
saturated heterocyclic group, and ‘

Ring B represents a 5-membered aromatic hetérocyc]ié ring which can be substituted.

[Compound (Io-1)]

Compound (Ip), wherein

Ring A is a 5- to 6-membered aromatic rin'g'(e.g.,' phenyl pyridyl) which can be |
substituted by one or more substituents selected from ' |

(a) halogen atoms (e.g., chlorine, fluorine, iodine)

(b) cyano group
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(¢) Ci.10alkyl group which can be substituted by 1 to 3 halogen atoms (e.g., methyl,

- trifluoromethyl),

(d) Cs.7cycloalkyl group (e.g., methyl, trifluoromethyl),

(e) Ci.10 alkoxy group which can be substituted 'by 1 to 3 halogen atoms (e.g.,

'di‘ﬂuoromethoxy, methoxy),

(B) 5- to 10-membered heterocyclic group containing 1 to 3 hetero atoms selected froh
nitrogen, oxygen and sulfur (e.g., mofpholinyl, benzimidazolyl, piperidinyl),
) Ci10 aikyl-sulfonyl group (e.g., methylsulfonyl)
(h) 5- to 10-membered heterocyclic-sﬁlfonyl_ group containing 1 to 3 hetefo -atoms V
selected from nitrogen, oxygen and sulfur (e.g., morphoiinylsulfonyi), ‘
(i) carbamoyl group,
“R! represents _
(@) Cr-10 alkyl group (e.g., isopropyl, isobutyl), or
(b) halogen atoms (e.g., chlorine, fluorine), Cl-llo alkyl group (e.g., methyl) Ci.io
alkoxy group (e.g., méthoxy), '
R? fepréserits
(a) hydrogen
- (b) hydroxy group -
- (¢) Ciioalkyl group (e.g., methyl), or

(d) Ci-10alkoxy group which can be substituted by one or more substituents selected

- from halogen . atoms and Cs;.; cycloalkyl group (e.g., méthoxy, ethoxy, isopropoxy,

cyclopropylmethoxy, difluoromethoxyy),
R represents
hydrogen, or Cy.j0alkyl group (e.g., methyl),

the ring B is preferably a 5-membered 'nitroge_n-containing aromatic heterdcyclic ring

- having 1 to 3 nitrogen atoms (e.g., pyrazole, triazole, tetrazole)., which can be substituted

by a Cy.10alkyl group (e.g., methyl)
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[0114)]
) Preferably, the compound (I,) does not include the following compounds or salts
thereof:
1-(2-chlorophenyl)-6-methyl-3-{5-thioxo-4-[3-(trifluoromethyl)phenyl]-4,5-dihydro-
1H—1,2,4-_triazol-3-yl}pyridazin-4(1H)-one, | ' |
1-(4-chlorophenyl)-3-[4-(2-fluorophenyl)-5-thioxo-4,5-dihydro-1H-1,2,4-triazol-3-yl]-
6-methylpyridaiinf4(lH)-one, | :
. l-(4-chlor6phenyl)-6-methyl-3-{ 5-thioxo-4-[3-(trifluoromethyl)phenyl]-4,5-dihydro- -
1H-1,2,4-triazol-3-yl} pyridazin-4(1H)-one,
| 1-(4-chloropheny1)-3-[4-(2-ﬂuoro‘pheny1)-5-(methylsulfanyl)-4H-1,2,4-t;iazol-3-y|]-6-
methylpyri‘dazin-4(1H)-one, | .

1-(4-chlorophenyl)-6-methyl-3-{5-(methylsulfanyl)-4-[3-(trifluoromethyl)phenyl]-4H-

'1,2,4-triazol-3-yl} pyridazin-4(1H)-one, .

1 -(2-chlorophehyl)—6-methyl-3- { 5-(methylsulfanyl)-4§[3 -(triﬂuoromethyl)phenyl]-4H-
i,2,4-triazol-3-yl}pyridazin-4(1H)-pne,
. 34(3,_5-dimethyl-lH—pyrazol-l-yl)-l-phenylpyridazin-4(1H)-one,
1 -(4-chlorophényl)-3 -{1-[3-chloro-5-(trifluoromethyl)pyridin-2-yl]-1H-pyrazol-5-

y1}pyridazin-4(1H)-one,

. 3-[1-(2-ﬂuorophenyl)-'1H-pyrazol-S-yl]-1-'[3-(triﬂuoromethy'l)phenyl]pyridazin-

4(1H)-one,

3-[1-(3-chlorophenyl)-1H-pyrazol-5-yl]-1-[3-(trifluoromethyl)phenyl]pyridazin-

4(1H)-one,

3-[1-(4-methoxyphenyl)-1H-pyrazol-5-yl]-1-[3-(trifluoromethyl)phenyl]pyridazin-

~ 4(1H)-one,

3-(1-pheny1-1H—pyrazol-S-yl)-1-[3-(triﬂuoromethyl)phenyl]pyrid_azin-4(lH)-one,
3-[1-(3-nitrophenyl)-1H-pyrazol-5-yl]-1-[3-(trifluoromethyl)phenyl]pyridazin-4(1H)-

one,
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3-[1-(1,1 -dioxidotetrahydrothiobhcné -yl)-1H-pyrazol-5-yl]-1-[3-
(trifluoromethyl)phenyl]pyridazin-4(1H)-one,

3-[1-(4-methylphenyl)-1H-pyrazol-5-yl]-1-phenylpyridazin-4(1H)-one,

3-[1-(4-chlorophenyl)-1H-pyrazol-5-yl]-1-phenylpyridazin-4(1H)-one,

3-(4-ethyl-5 ;thioxo-4,5-d ihydro-1H-1,2,4-triazol-3-yl)-1-(4-methylphenyl)pyridazin-
4(1H)-one, | | |

1-(4-chlorophenyl)-3-{ l'-[3-chioro-S-(triﬂuoromethyl)pyridin-2-yl]- 1H-pyrazol-3-
yl} pyridazin-4(1H)-one, . ' |

3-[1 -(2-ﬂuorophényl)- 1H-pyrazol-3-yl}-1-[3-(trifluoromethyl)phenyl]pyridazin-
4(1H)-one, | '

3-[1-(3-chlorophenyl)-1H-pyrazol-3-yl]-1-[3-(trifluoromethyl)phenyl]pyridazin-
4(1H)-one,

31 -(3-methoxypﬁenyl)-1H-pyrazol-3-yl]-1-[3-(triﬂuoromethyl)phenyl]pyridazin-
4(1H)-one, - .
: 3-(1-phenyl- 1 H—pyrazol-3-yl)- 1 -[3-(triﬁuoromethyl)phenyl]pyridaiin-4( 1H)-one,

31 -(3-nitrophenyl)- 1H-pyrazol-3-yl]-1-[3-(trifluoromethyl)phenyl]pyridazin-4(1H)-

. one,

3-[1-(4-methylphenyl)-1H-pyrazol-3-yl]-1-phenylpyridazin-4(1H)-one,
3-[1-(4-chlorophenyl)-1H-pyrazol-3-yl]-1-phenylpyridazin-4(1H)-one,
a compound of formula:
‘o N—N
/ )—S—Ra
| |

RY N

g

wherein

N
| Ly
N R

Ring A’ is a benzene ring which can be substituted by one substituent selected from a

_halogen atom, and an alkyl group,
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R" is
. (1) an ethyl group, or
2)a phenyl' group which can be substituted by one or more substituents selected from
a' fluorine atom, and a trifluoromethyl group, |
5 ' o R¥isa Hydrogen atom, or a methyl group, and
Ra is a hydrogen atom, or a C,4 acyclic hydrocarbon group which can be substitufed,

- acompound of formula:

wherein
10 Ring A”’ is a benzene ring which can be substiﬁﬁed by halogen, and
R isan écyl group. |
[0115]
Speciﬁcally, especially preferable examples of the Compound(lp) include the
_ follOwing compounds.
15 4 1-[2-ﬂuoro-’4-(3,3,4,4-tetraﬂuor_opyrrolidin-1-yl)phenyl]-S—methoxy-3-(l-phenyl-lH-
pyrazol-S-yl)pyridazin-4(lH)-one, ora salt thereof. | |
I -[2-ﬂuoro-4-(2-oxopyrrolidin— | -yl)phenyl]-S-méthoxy-3-(1 -phenyl-1H-pyrazol-5-
yl)pyridazin-4(1H)-one, or a salt thereof.
1-[4-(3,4-diﬂuoro-l.H-p'yrrol-1-yl)-2-ﬂuorophenyl]-5-methoxy-3-(1-phenyl-lH- :
20 . pyrazol-5-yl)pyridaiin-4(lH)-one, or a salt thereof.
1-[2-ﬂu6ro-4-(1H-pyra_zol-1;yl)bhenyl]-S-methoxy-3-(l-pheny.l-lH-pyra‘zol-S-

yl)pyﬁdazin—4(l H)-one, or a salt thereof.
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1-[4-(4-chloro-1 H-pyrazol; 1-yl)-2-fluorophenyl]-5-methoxy-3-(1 -phenyl-1H-pyrazol-
5—yl)pyridazin-4(1H)-one, or a salt thereof. |
1-[2-fluoro-4-(2-ox0-1,3-0xazolidin-3-yl)phenyl]-5-methoxy-3-(1-phenyl-1H-pyrazol-

'5-yl)pyridazin-4(1H)-one, or a salt thereof

3-[1-(2-fluorophenyl)-1 H;pyrazol-S-yl]- 1-[2-fluoro-4-(1H-pyrazol-1-yl)phenyl]-5-

~ methoxypyridazin-4(1H)-one, or a salt thereof.

3-[1-(3-chlorophenyl)-1H-pyrazol-5-yl}-1-[2-fluoro-4-(1H-pyrazol-1-yl)phenyl]-5- |

* methoxypyridazin-4(1H)-one, or a salt thereof.

1-[4-(4,4-dimethyl-2-oxopyrrolidin-1-yl)-2-fluorophenyl]-5-methoxy-3-(1-phenyl-1H-

pyrazol-5-yl)pyridazin-4(1H)-one, or a salt thereof.

1-[4-(5,5-dimethyl-2-oxo-1,3-oxazolidin-3-yl)-2-ﬂuorophenyl]-54methoxy-3-(1-
phenyl-lH-'pyrazdl-S-yl)pyfidazin-4(1H)-one,_ or a salt thereof.

5-methoxy-1-[2-methoxy-4-(1H-pyrazol-1-yl)phenyl]-3-( l-phenyl-lepyrazol-S;
yl)pyridazin-4(lI—I)'-one, or a salt thereof.

[0116]

When the compound (I,) is a salt, for example, metal salts, ammonium salts, salts with
organic bases, salts with inorgaﬁic acids, salts with organic acids, salts with basic or acidic
amino acids can be included. Preferable examples of metal salfs, for example, include

alkali metal salts such as sodium salts, potassium salts and the like; alkali earth metal salts

' ~such-as calcium salts, magnesium salts, barium salts and the like; and- aluminum salts.

Preferable examples of salts with organic bases include salts with trimethylamine,

triethylamine, pyridine, picoline; 2,6-lutidine, ethanolamine, diethanolamine,

. triethanolamine, cyclohexylamine, dibyclohexylamine, N, N’-dibenzylethylenediamine and

the like. Preferable examples of salts with inorganic acids include salts with hydrochloric

acid, hydrobromic acid, nitric acid, sulfuric acid, phosphoric acid and the like. Preferable
examples of salts with- organic acids include salts WEth formic acid, acetic acid,

trifluoroacetic acid, phthalic acid, fumaric acid, oxalic acid, tartaric acid, maleic acid, citric
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. acid, succinic acid, malic acid, methanesulfonic acid, benzenesulfonic acid, p-

toluenesulfonic acid and the like. Preferable examples of salts with basic amiino acids
iﬁclude salts with arginine, lysine, ornithine and the like. vPreferable examples of salts with
acidic amino acids include salts with aspartic acid, glutémic acid and the like. Aniong
them, salts that are phannacologically acceptable are preferable. For example, .in the case
when acidic functional group are present in the compound, for example, inorganic salts
including alkali metal salts (e.g., sodium salts, etc.) and alkali earth metal salts (e.g.,
calcium salts, magnesium salts, barium salts, etc.) and ammonium salts are preferable. In
contrast, in the case when basic functional group are present in the compdund, for
example, salts with inorganic acids such as hydrochloric acid, hydrobromic acid, nitric
acid, sulfuric acid, phosphoric acid, etc. or salts with organic acid Such as acetic acid,
bhthalic acid, fumaric acid, oxalic acid, tartaric acid, maleic acid, citric acid, succinic acid,
methanesulfonic acid, p-toluenesulfonic acid, etc. are preferable. |

[0117]

If the compound (Io) includes isomers such as tautomers, optical isomérs, Vsteric_
isomers, reverse isomer§ and rotational isomers, one of the other isomers dr mixture are
also included in the cbmpound of the present iﬁvention. Further, if the compound (I,) has
an optical isomer, the optical isomer separated from the racemate is included in the
compound (L,).

[0118]

The compound (I,) can be obtained in the crystal form. Either single crystalline form |

or crystalline mixture can be included in the compound (L,).
The compound of the formula (Ip) can be a pharmaceutically acceptable cb-crystal ora

co-crystal salt. The term "co-crystal" or “co-crystal salt” as used herein means a crystalline

" material composed of two or more unique solids at room temperature, each of which has

distinctive physical characteristics such as structure, melting point, and heats of fusion,
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hygroscopicity, solubility, and stability. A co-crystal or a co-crystal salt can be obtained
according to a per se known co-crystallization method.

The compound (I,) can be provided as a solvate (for example, hydrate) or as a non-
solvate and both are included in the compound (I,,). -

The compounds labeled with isotopes (e.g., y, BH, e, e, 18, g, 125, etc.) are also
included in the compound (I,).

[0119]

[Manufacturing Methods]

The compound of the present invention and the compound as raw materials can be -

~ manufactured by the known means, for example, by the methods shown in the following

schemes. Hereinafter, “room temperature”‘indicates a temperature generally ranging from
0 to 35°C and “a low temperature” indicates a temperature generally from -78 to 0°C.

The compound (I,) can be obtained, for example, by the method explained below of
by a comparable method thereto. The methods of manufacturing the compound o) is
explained below by explaining the methods of manufacturing the compounds (I-a),v(I-b.),_
(I-¢), (1-d), (I-e), (I-), (I-g), (I-h), (I-i), and (I;j) included in the compound (I,,).

Th e syrﬁbols used for the cémpounds in the reaction schemes indicate the same
meanih‘gs as mentioned above. In this specification, a methyl group (CH3) is sbmetimes
abbreviated as Me. The compounds in the schemes can include salts thereof in the cases
when salts can be .formed and such salts arev similar to the salts of the compouhd L). »

Further, the compound obtained in each process can be used directly in the form of a

" reaction mixture or as a crude product in the following reactions. However, it can be
isolated from the reaction mixture according to the ordinary method. The product itself can

" be easily purified by the known means of isolation such as extraction, concentration,

neutralization, filtration, distillation, recrystallization and chromatography. Alternatively,
if the compound in the schemes is commercially available, a commercial product A_can be

used directly and in addition, those which are manufactured by the known methods orby a *

80



10

15

20.

25

WO 2010/090737 , PCT/US2010/000307

comparable method can be used. If the compound as a raw material contains amino,

carboxy, hydroxyl or heterocyclic group, the group can be protected by a protective group

‘that is generally used in the peptide chemistry. In this case, if desirable, target compound

can be obtained by removing the protective group. The protective group can be introduced
or removed by the known methods, for example, based on the methods described in
“Protective Groups in Organic Synthesis, 3" Edition” (by Theodora W. Greene, Peter G.
M. Wnts, published in 1999 by Wiley-Interscience Corporatibn). |

Examples of “X™ include halogen anions (e.g., chlorine anion, bromine anion, iodine
anion, etc.), nitrate inn, and phosphate ion. |

In these manufacturing methods, substituent conversions of each substituents of R' to
R’ and each substituents on the Ringé A and B be carried out according to the a ner se.
known method, for example, the method described in “Co‘mprehenéive Organic
Transformations” (by Richard C. Larock, published in 1999 by Wiley-VCH).

[0120]

~ The following respective processes can Be carried out without a solvent or the raw

materials can be dissolved or suspended in an appropriate solvent prior to the reaction. In

this case, one kind of solvent can be used independently or two or more solvents can be

combined at an appropriate ratio. Specific examples of the solvents to be used in the

manufacturing methods of the present compound are given specifically as follows:

- Alcohols: methanol, ethanol, 1-propanol, 2-propanol, fert-butyl alcohol, 2-

methoxyethanol, etc.

Etheré: diethyi ether, diisopropyl ether, diphenyl ether, tetrahydrofurén, 1,4-dioxane,
1,2-dimethoxyethane, etc.'» ‘

Aromatic hydrocarbons: benzene, chlorobenzene, toluene, xyléne, etc.

Saturnted hydrocarbons: cyclohexane, hexane, etc.

Amides: N, N-dimethylformamide, N, N-dimethylacetamide, hexamethylphosphoric

- triamide, etc.
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Halogenated hydrocarbons: dichloromethane, chloroform, carbon tetrachldride, 1,2-
dichloroethane, etc.

Nitriles: acetonitx;ile, propionitrile, etc.

Sulfoxides: dimethylsulfoxide, etc.

Aromatic organic bases: pyridine, lutidine, etc.

Acid anhydrides: acetic.anhydride, etc.

Organic acids: formic acid, acetic acid, propionic acid, trifluoroacetic acid,
methanesulfonic acid, etc. A |

Iﬁorganic'acids: hydrochloric acid, sulfuric acid, etc.

Esters: methyl acetate, ethyl acetate, buty] acetate, etc.

Ketones: acetone, methyl ethyl ketone, etc.

[0121]

Speciﬁc examples of bases or deoxidizers that are used in the manufacturing methods ‘
for the compound of the present invention are given as follows: |

Inorganic bases: sodium hydroxide, potassium hydrdxide, magnesium hydroxide, etc.

Basic . salts; sodium carbonate, potassium carbonate, cesium carbonate, caléium
carbonate,.sodium hydrogen carbonate, etc.

Organic bases: triethylamine, diiso_prbpylethylamine, tributylamine,

cyclohexyldimethylamine, pyridine, lutidine, 4-dimet_hylaminopyridine, N, N-

. dimethylaniline, N-methylpiperidine; N-methylpyrrolidine, N-methylmorpholine, 1,5-

diazabicyclo[4.3.0]-5-nonene, 1,4-diazabicyclo[2.2.2]octane, 'l,8—diazabicycl<‘)[5.4.0]'-7-
undecene, imidazole, etc. |
Metal alkoxides: sodium methoxide, sodium ethoxide, potassium tert-butoxide, etc.
Alkali metal hydrides: sodium hydride, potassium hydride, etc.
Metal amides: sodium amide, lithium diisopropylamide, lithium hexamethyldisilazide,

etc.
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‘Organic lithium reagents: methyl lithium, n-butyl lithium, sec-butyl lithium, tert-butyl
lithium, etc. '
[0122]

~ Specific examples of acids or acid catalysts that are used in the manufacturing

* methods for the compound of the present invention are given as follows:

Inorganic acids: hydrochloric acid, sulfuric acid, nitric acid, hydrobromic acid,
phosphoric acid, etc.

Organic acids: acetic acid, trifluoroacetic acid, oxalic acid, ph_thalic acid, fumaric acid,
tartaric acid, maleic adid, citric acid, succinic acid, methaheéulfonic acid, p-toluénesulfonic
.ac-id, 10-cdm;;horsulfonié acid, etc.

Lewis acids: trifluoroboron et.h.er complex, zinc iodide, anhydrous aluminum- chloride,
anhydrous zinc chldridé, anhydro'us iron chloride, etc. o

[0123]

When binding “hetérocyclic compounds”,r “carbamate compbunds”, “acetylene
derivatives_”,' “boronic acid derivatives”, or “organotin compounds” to Ring A having a

leaving group, the product can be produced by a coupling reaction in the presence of a base

~ using both palladium catalyst and copper catalyst or one of them. The “heterocyclic

compounds” include an imidazole ring compound, pyrazole ring compound, pyrrolidine
ring compound, azetidine ring compound, a pyrrolidone ring compound, piperidone ring
compound, etc., the “carbamate compounds” include oxazolidone ring comppund, etc., the

9

include (1-methyl-1H-pyrazol-4-yl)boronic acid pinacol esters, etc., the “drganotin

3 compounds” includes 2-(tributylstannyl)-1,3-oxazole, etc.

As the “palladium catalyst”, for example, tris(dibénzylideneacetone)dipalladium(O),

tetrakistriphenylphosphinepalladium(0) and the like can be used. The pélladium catalyst

‘can be used in an amount ranging from about 0.01 to 1 mol and preferably from 0.05 to 0.2

mol relative to 1 mol of the reaction substrate. The “palladium catalyst” can be used in
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combination with phosphine ligands. When the phosphine ligand is used, it is used in an
amount ranging from about 0.01 to 4 mol and preferably frqm 0:05 to 1 mol relative to 1
mol of the reaction substrateé. As the “phosphine ligand”, fof exainple, a phosphine ligand
such as triphenylphosphine, and 4,5-bis(diphenylphosphino)-9,9-dimethylxahthene are
exemplified. As the “copper catalysts”, for example, cuprous iodide (Cul), and copper
oxide (Cuz0) can be used. The “copper catalyst” can be used in an amount ranging from
about 0.1 to 1 mol and preferably from 0.1 to 0.5 mol relat_i\}e to 1 mol of the reaction
substrate. In adciition, the “Coppgr catalyst” can be used élong with a ligand such as N, N’-
dimethylethane-1,2-diamine, trans-1,2-diaminocyclohexane and salicylaldoxime. Such a

ligand is used in an amount ranging from about 0.1 to'4 mol and preferably from 0.1 to 2

~ mol relative to 1 mol of the reaction substrate. As the “base”, sodium fert-butoxide or

potassium phosphate can bé used and the amount ranges from about 1 to 10 mol and
preferably from 1 to 3 mol relative to 1 mol of the reaction substrate. It is advantageous to
carry out the present reaction in the absence of a solvent or in thAer presence of an inert
solvent in the réaction. The solvent to be used is not particﬁlarly limited as long as the

reaction proceeds, but for example, ethers, nitriles and the like are desirable. It is desirable

* to carry out the reaction generally at room temperature or under reflux conditions by

_heating and preferably under reflux conditions by heating. The reaction time generally’

ranges from 0.5 to 48 hours and preferably from 1 to 24 hours. |

This coupling reaction can be carried out by the methods desgribed in “Cross-

:Coupling Reactions: - A Practical Guide (Topics in Current Chemistry)” (Springer)

“Experimental Organic Metallic Chemistry for Synthesizing Cheniists” (Kodansha) and

“Organic Synthesis using Transition Metals” (Kagaku Dojin) or by a comparable method.
10124] |
The compounds (I-a), (I-b), (I-c), (I-d), (I-e), (1-0, (i-g), (I-h), (I-i), and (I-j), each of

| which is included in the compouhd (Ip) can be prepared by the manufacturing method A,

manufacturing method B, manufacturing method C, manufacturing method D,
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manufacturing method E, manufacturing method F, manufacturing method G,

manufacturing method H, manufacturing method I or.manufacfuring method J as-explained

below.

The symbols in each general formula in the reaction schemes represent the same

5 meanings as mentioned above unless otherwise specifically mentioned.
[0125]
[Manufacturing Method A]
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[0127]
[Manufacturing Method C] :
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[Manufacturing Method D]

g 0 0 9o o N 7 N
R : el N Fr
| 4 { { [ . N R
N Process § atoR Process 9 N Process 10 N
N . RWH, ————— A
®
® : oy vy - )

- [0129]
[Manufacturing Method E]
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[0131]
[Manufacturing Method G]
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[0132]
[Manufacturing Method H]
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[0133]

A[Manufactu.ring Method I}
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[0134]
[Manufacturing Method J]
| ' Q
(o] T™MS o (o] A
R2 o « . R2 \(aﬁ/ Rz\(u\'/// R2 _
) ' N
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[0135]
Process 1 is a method of producing a compound (III) by. reacting a compound (II) with

a diazotization agent. If desirable, the reaction can be carried out in the presence of an

‘acid.

Exa'rﬁples of a diazotization agent are as follows: alkali metal nitrites such as sodium
nitﬁte and potassium nitrite; Ca nitrous acid alkyl esters such as r-butyl nitrite and
isoamy! nitrite; nitrosyl chloride, nitrosyl sulféte, and nitrogen monoxide. Among them, |
sodiurh nitrite is desirable from the standpoint that it can be obtained easily at a low cost.
Further, nitrous acid alkyl esters are desirable from the standpoint that the reactivity is
enhanced. In' this case, since an alkali metal nitrite is solid at room temperature, it is
dissélved in advance in water prior to its use. |

As the “acid”, for example, hydrochloric acid, sulfuric acid and acetic acid are

.applicéble and they can be also used as a mixture.

[0136]

From the standpoint of increasing reactivity and economical efficiency, the amount of

 a diazotization agent ranges from 1 to 5 mol and preferably from 1 to 2 mol relative to 1

,fnol of the compound (H). It is desirable to carry out the reaction generally at room
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temperature or at a low temperature and preferably at a temperature ranging from -30°C to
0°C.

The reaction time generally rénges from 1 minute to 3 hours and preferably from 1
minute tb 1 hour.

It is advantageous to carry out the present reaction in the absence of a solvent or in the

~-presence of an inert solvent in the reaction. These solvents are not limited as long as the

reaction proceeds, but water is preferred.
[0137]

Process 2 is a method of producing a compound (V), a compound (IX), a compound

~(XVIHI) or a compound (XXVIII) by placing a compound (III) together with a compound

(1V), a compound (VIII), a compound (XVII) or a compound (XXVII).

| This process can be carried out by the method described in Tetrahedron Lett., 2008,
49(14), 2262-2264 or by a comparable method. If desirable, the reaction can be carried out
in the presence of a base. |

The ambunt of the compounds (1V), (VIII), (XVII) or (XXVII) to be used ranges from
appfoximately 1 to 5 mol and preferably from 1 to 2 mol relative to 1 mol of the compound
() |

. As the “base”, for example, sodium acetate can be used.

The amount of the “base” to be used generally rangés ffom 1 to 10 equivalents and
pfefera_bly, from 2 to 6 equivalents relative to the compdund (I11).

It is advantageou§ to carry out the present reaction in the absence of a solvent or in the
presence of an inert solvent in the reaction. These solvents are not limited as long as the
reaction proceeds, but a mixed solvent of alcohols and water is -désirable.

It is desirable to carry out the reaction generally at room temperature or at a low
terﬁperature while being cooled in an iée bath.

The reaction time generally ranges from 5 seconds to 24 hours and preferably ranges

from 5 secondé to 1 hour.
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R* is a Cy.10 alkyl group which can be substitutéd, and preferably a methyl grbup, or

an ethyl group. In this process, R? represents a Cy.10 alkyl. group which can be substituted

| or a Cy.1 alkoxy group which can be substituted.

[0138]

Process 3 is a method of producing a compound (VI), a compound (X), a compound

‘(XIX), a cdmpound (XXIII) or a compound (XXXIV) from the compound (V), the

compound (IX), the compound (XVIH), the compound (XXII) or the compound (XXXIII).
The reaction can be carried out in the presence of N, N-dimethylformamide dimethylacetal
and the like as a solvent.

This process can be carried out by the method described in the Journal of Heterocyclic
Chemistry, 1981, 18, 333-334 or By a comparable method. |

It is desirable to carry out the reaction generally under reflux conditions by heating:
and preferably at 100°C to 150°C.

The reaction time generally ranges from 1 to 10 hours and preferably from 1 to 5
hours.

[0139]

Process 4 is a method of producing a compound (I-a), a compound (I-e) or a

compound (XXXV) by placing the compound (VII) together with the compound (VI), the

compound (XXIII) or the compound (XXXIV).
The amount of the compound (VII) to be used ranges from approximately 1 to 10 mol

and preferably from approximately 2 to 5 mol relative to 1 mol of the compound (VI), the

- compound (XXIII) or the compound (XXXIV).

It is advantageous to carry out the reaction in the absence of a solvent or in. the -
presence of an inert solvent in the reaction. The solvent to be used.is not limited as long as
the reaction proceeds, but alcohols, organic acids or mixed solvents thereof are desirable.

It is desirable to carry out the reaction generally in an ice bath, at room temperature, or

under reflux conditions by heating and preferably at 0°C to 150°C.
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The reaction time generally rahges from 0.1 to 10 hours and preferably from 0.5 to §
hours.

This process can be carried out by the method described in the Journal of Heterocyclic
Chemistry, 1981, 18, 333-334 or by a.comparable method.

In this process, R! represents a Cy.jo alkyl group which can be substituted, a C3.; -

* cycloalkyl group which can be substituted, or an aromatic group which can be substituted.

[0140]

" Process 5 is a method of producing a compound (XI) by reacting the compound (X)

“with hydrazine, a method of producing a compound (XIII) by reacting the compound (X)

with ammonia, or a' method of produéing'a coxﬁpound (XV) by reacting the compound (X)
with an amine compound (XII).

The amount of hydrazine, ammonia and the amine compound (XII) to be used ranges

from approXimately 1 to 10 mol and preferably from approximately 2 to 5 mol relative to 1

“mol of the compound (X).

It is advantageous if the reaction is carried out in the absence of a sQlVeﬁt or in the
presence of an inert solvent in the reaction. The solvent is not limited as long as the
reaction prbceeds, but for example, alcohols of ethers are ,desirable. |

It is desirable to carry out the reaction generally under heated conditions; and
preferably at 50°C-to 100°C. |

The reaction time generally ranges from 1 to 10 hours and preferably from 1 to 5

hours.

This process can be carried out by the metﬁod described in the Journal of Heterocyclic
chen{istr'y, 1981, 18, 333-334 or by a comparable method.

[0141] |

Further, a method of heatin_g. under microwave conditions or a method of hgating in

the presence of trimethyl aluminum as an activator is applicable.
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The reaction temperature in the case when heating under microwave conditions range

generally from 50°C to 150°C and preferably from 100°C to 130°C.  The reaction time

generally ranges from 10 to 60 min. and preferably from 10 to 20 min. It is advantageous
to carry out the reaction in the absence of a solvent or using an inert solvent in the reaction.
The solvent is not limited as long as the reaction proceeds, but for example, alcohols or
ethers are desirable.

If the reaction is carried out in the presence of trimethyl aluminum as an activator,
trimethyl aluminum is used in an amount ranging from approximately 1 to 5 mol and -
preferably from about 1 to 3 mol relative to 1'-mol of the compound (X). It is -advantageous :
to caﬁy out the reaction in the absence of a solvent or using an inert solvent in the reaction.

The solvent is not limited as long as the reaction proceeds, but methylene chloride is

. desirable. It is desirable to carry out the reaction generally under heated conditions and
- preferably at 50°C to 100°C. The reaction time generally ranges from 1 to 15 hours and

. preferably from 1 to 10 hours.

- [0142]
Process 6 is a method of broducing a Acompound (I-b) by placing the compound (XI)
together with an amine compound (XII). ; ' ‘
In the case when R’ is a hydrogén, the compound (XI) is reacted with N, N-
dimethylformamide dimethylacetal or the like, and subsequently reacted with an amine
compound (XII) under an acidic cqnditidn without isolation to produce a compound (I-b).

In contrast, if R’ is a methyl group, the compound (XI) is reacted with N, N-

: dimethylacetamide dimethylacetal and the reaction is carried out with an amine compound

(XII) under an acidic condition as mentioned above to produce a compound (I-b).

[0143] '

AThe amount of N, N-dimethylformamide dimethylacetal or N, N-dimethylacetamide
dimethylacetal to be used ranges from about ‘1 to 5 mol and preferably from about 1 to 2

‘mol relative to 1 mol of the compound (XI).
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It is desirable to carry out the reaction generally under heated conditions and

‘preferably at 50°C to 100°C.

"The reaction time generally ranges from 0.5 to 3 hours and preferably from 0.5 to 1
hour. |
It is advantageous to carry out the reaction in the absence of a solvent or using an inert
solvent in the reaction. The solvent is not limited as long as the reaction proceeds, but for
example, nitriles are desirable. |
[0144]

~ The amount of an amine compound (XII) to be used ranges from about 1 to 5 mol and

preferably from 1 to 2 mol relative to 1 mol of the compound (XI).

As the “acid”, for example, acetic acid can be used.

As for the amount of an acid to be used, it is desirable to use the same amount as
acetonitrile used as a solvent in the aforementioned reaction.

It is Idesirablé to carry out the reaction generally under heated conditions #nd
preferably at 100°C to 130°C.

The reaction time generally ranges from 0.5 to 3 hours and preferably from O..S to 1
hour. -

Tﬁis process can be carried out By the method described in Org. Lett., 2004, 6 (17),
2969-2971 or by a comparable method.

[0145] _

Process 7 is a method of producing a compound (XIV) from the compound (XI11).
The product can be produced in the presence' of N, N-dimethylformamide dimethylacetal
as a solvent.

It is desirable to carry out the reaction generally under heated conditions and
preferably at 100°C to 150°C.

The reaction time generally ranges from 0.1 to 5 hours and preferably from 0.1 to 1

" hour.
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This process can be carried out by the method described in Arch. Pharm. Chem. Life
Sci., 2007, 340, 17-25 or by a comparable method.

[0146] | |

Process 8 is a method of producing a compound (I-c) by placing the compound (XIV)'
together with a hydrazine corﬁpound (VII). The reaction can be carried out in the presence
of an organic acid. |

The amount of the hydraziné' compound (VII) to be used ranges from about 1 to 5 mol
ahd preferably ffom 1 to 2 mol relative to 1 mol of the compound (XIV);

As the “organic acid”, for example, acetic acid can be uséd.

The amount of the organic acid to be used is similar tb the amcﬁmt when it is generally
used as a solvent. |

It is desirable to carry out the reaction generally under h_'eéted conditions and
preferably at 100°C to 130°C. | |

The reaction time genera]ly ranges from 0.5 to 3 hours and preferably from 0.5 to. 1
hour.

This process can be carried out by the method described in Arch. Pharm. Chem. Life
Sci., 2007, 340, 17-25 orbya comparable method. |

0147 |

Process 9 is a method of prodﬁcing a compound (XVI) from the compound (XV). The
reaction can be carried out in the presence of lH;benzb[d][l,2,3]triazole and an acid
halide.

Itis advéntagéous to carry out the reaction in the absence of a solvent or using an inert
solvent in the reaction. The solvent is not particularly limited as long bas the reacﬁon
proceeds, but for example, halogenated hydrocarbons are desirable.

The amount of 1H-benzb[d][1,2,3]triazolé to be used ranges 'from about 1 to 10 mol |

" and preferably from 1 to 5 mol relative to 1 mol of the compound (XV).

As the “acid halide”, for example, thioriyl chloride can be used.
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The amount of the “acid halide” to be used ranges from about 1 to 5 equivalents and
preferably from 1 to 2 equivélents relative to the compound (XV). -

It is desirable to c.arry out the reaction under reflux conditions by heating and it is also
possible to carry out the reaction in a short time under microwave conditions. If the
reaction is carried out under microwave conditions, the reaction time ranges from 0.1 to 1
hour at 80 watts and preferably from 0.1 to 0.3 hours.

This process can be carried out by theAmethod described in Synthesis, 2007, 1204-
1208 or by a comparable method. |

[0148]

Process 10 is a method of producing a compound (I-d) from the compound (XVI).

‘ .The product can be produced by reacting an acid as well as sodium azide in the presence of

a phase transfer catalyst.

It is advantageous to carry out the reaction using an inert solvent in the reaction. The

~ solvent to be used is not particularly limited as long as the reaction proceeds, but for

example, it is desirable to use a halogenatéd hydrocarbon, a solvent mixed with water and -
the like.

~ As the “phase transfer catalyst, for example, tetrabutyl ammonium bromide can be

- used.

The amount of the “phase transfer catalyst” to be used ranges from about 0.1 to 1
equivalent and preferably from 0.1 to 0.3 eiluivalent relative to the-cdmpound (XVD.

The amount of sodium azide to be used ranges from about 1 to 5 mol and preferably

from 1 to 3 mol relative to 1 mol of the compound (XVI).

As the “acid”, for exal_hple, organic acids can be used.

~The amouﬁt of the “écid” to be used ranges from about 1 to 5 equivalenté and
preferably from 1 to 2 équivalents relative to the compound (XVI). |

The reaction temperature can range from 0°C to 100°C ‘and preferably at room

temperature.
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The reaction time generally ranges from 1 to 48 hours and preferably frorh 10 to 24
hours. ’

"This process cén be carried out by the method described in Synthesis, 2007, 1204-
1208 or by a comparable method. |

[0149]

| Process 11 is a rhethod of producing a compound (XX) or a-compouhd (XXXI) from
'the compound (XIX) or the compound (XXX). The reaction can be 'carried. out under an
acidic or basic coﬁdition. It is advantageous to carry out this reaction without using a
solvent or using an inert solvent in the reaction. The solvent to be used is not particularly
iimited as long as the reaction proceeds, but for example, it is desirable to use alcohols, a
solvent mixed with water and ethers. |

As the “acid”, for example, inorganic acids can be used.

As the “base”., fof example, inorganic bases such as-sodium hydroxide or potassium
hydroxide can be used. Further, lithium hydroxide can also be used.

The amount of the acid or the base to be used ranges from about 1 to 10 mol and
preferably from 1 to 5 mol relative to 1 mol of the compound (XIX) or the cofnpound
(XXX). |

It is desirable to carry out the reaction generally at room temperature or under heated
b&nditions and preferably at room temperature. -

The reaction time geﬁerally ranges from 1 to 48.hours and 'preferably from 3 to 10
hours. |

[0150]

Process 12 is a method of producing a compound (XXI) or a compound (XXXII) from

the compound (XX) or the coxﬁpound (XXXTI). The product can be produced using N, O-

dimethylhydroxylamine hydrochlqride with a condensation agent in the presence of a base

such as triethylamine or N,N-diisopropylethylamine. Alternatively, a carboxylic acid of

97



10

15

20

25

WO 2010/090737 . PCT/US2010/000307

the substrate is converted to a cbrresponding acid halide which is then reacted with N, O-
_dimethylhydroxylamine hydrochloride to produce the target products.

. As the “condensation agent”, = for e;(ample, 1-ethyl-3-(3-.
dimethylaminopropyl)carbodiimide hydrochioride can be used in the presén_ce of 1-
hydroxybenzotriazble.

It is advantageous, to caﬁy out this reaction without using a solvenf or using an inert

solvent in the reaction. The solvent to be used is not particularly limited as long as the

" reaction prbc‘eeds, but for example, nitriles, ethers and amides are desirable.

The amount of the condehsatidn agent 'to. be used ranges from about 1 to 5 mol and
preferably from 1 to 3 mol relative to 1 mol of the compound (XX) or the compound
(XXX1I).

A base such as triethylamine or N,N-diisopropylethylamine is preferably used in an

“amount ranging from about 1 to 10 mol and preferably from 2 to 3 mol relative to I mol of

the compound (XX) or the compound (XXXI).

It is desirable to carry out the reaction generally at room temperature or under heated

- conditions and preferably at room temperature.

The reaction time generally ranges from 1 to 48 hours and preferably from 5 to 10

hours.

o151
The reaction with an acid halide is carried out in the 'presence‘ of a base such as
triethylamine using N, O-dimethylhydroxylamine hydrochloride to synthesize a target -
product. | | '
it is advantageous to carry out this reaction without using a solvent or using an inert -
solvent .in thé reaction. The solvent to be used is not partiéularly‘ limited as long as the

reaction proceeds, but for example, ethers, esters amides are desirable.
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The amount of the base such as triethylamine ranges from about 1 to 10 mol and
preferably from 2 to 3 mol relative to 1. mol of the compound (XX) or the compound
(XXXI). |

It is desirable to carry out thé reaction generally while cooling in an ice bath or at
room temperature and preferably by cooling in an ice bath. -

The reaction time génerally ranges from 0.5 to 5 hours and preferably from 1 to 3
hours.

[0152]

Further, the combound (XXI) or the compound (XXXII) can be produced by reacting
.the compound (XIX) or the compound (XXX) with trimethyl aluminum and _N,. O-
dimethylhydroxylamine hydrochloride in the presence of an organic; base. The amount of
an. organib base, trimethyl aluminum and N,- O-dimefhylhydrqulamine hydrochloride
ranges from about 1 to 10 mol and preferably from 2 to 5 mol relative to 1 mol of the
compound (XIX)_ or the compound (XXX). It is advantageous to carry out this reaction
without using a solvent or using an inert solvent in the reaction. The solvent to be used is ‘
not particularly limited as long as the reaction proceeds, but for'example, halogenated
hydrocarbons are desirable. It is desirable to carry out .the reaction generally by éooliﬁg in
an ice bath or ét room temperature and preferably by. cooling in an ice bath. The reaction
time generally ranges from 1 to 24 hours and preferably from 1 to 5 hours.

[0153] |

Process 13 is a method of producing a compound (XXII) or a compound (XXXIII)

' from the compound (XXI) or the compound (XXXII). The product can be produced ﬁsing

an “alkylating agent” such as a Grignard reagent or an organic lithium reagent.
It is advantageous to carry out this reaction™without using a solvent or using an inert
solvent in the reaction. The solvent to be used is not particularly limited as long as the

reaction proceeds, but for example, ethers are desirable.
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The amount of the “alkylating agent” ranges from about 1 to 10 mol and preferably
from 2 to 3 mol relative to 1 mol of the compound (XXI) or the compound (XXXII).

It is desirable to carry out the reaction generally at -78°C or uvhile cooling .in an ice
bath and preferably at -78°C.

R’ is a hydrogen atom, or a C.0 alkyl group which can be substituted, and preferably
a hydrogen atom, or a methyl group.

R? is a hydrogen atom, or a Cy.yp alkyl group which can be substituted, and preferably
a hydrogen atom, or amethyl group. - |

~ The reaction time generally ranges from 1 to 10 hours and preferably from 1 to 3
hours. |

[0154]

Process '14 is a method of producing a compound (XXIV) from'the compound (XX).
The product can be produced using dlphenylphosphoryl azide in the presence of a base
such as triethylamine.

It is advantageous to carry out tnis reaction without usi_ng a solvent or using an inert
solvent in the reaction. The solvent to be used is not particularly limited as long as the
reaction proceeds. For cxample in the case when usmg tert-butanol as a solvent, a tert-
butyl carbamate denvatwe is temporarily obtamed and its hydrolysis is carried out under
an acidic condition to produce a compound (XXIV). Further, in the case when using

toluene as a solvent, an isocyanate as an intermediate is hydrolyzed with an aqueous

sodium hydroxide solution to produce a compound (XXIV). .

The amount of diphenylphosphoryl azide ranges from about 1 to 10 mol and
preferably from 1 to 3 mol relative to 1 mol of the compound (XX).
| .The amount of triethylamine ranges from about I to 10 mol and pfeferably from 1 to 3
mol relative to 1 mol of the compound XX). |

If is desirable to carfy out the reaction generally at room tempcrature or under reflux

conditions by heating and preferably under reflux conditions by heating.
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The reaction time generally ranges from 1 to 20 hours and preferﬁbly from 1 to 10
hours. | |

This procéss can be carried out by the method described in Tetrahedron 1974, 30,
2151-2157 or by a comparable method.

. [0155]

Process 15 is a method of producing a compound (XXV) from the compound (XXIV).
The product can be produced using a nitrite in the presence of a copper salt; '

It is advantageous to carry out this reaction without using a solvent or using an inert
solvent in -the reaction. The solvent to be used is not particularly limited as long as the
reacfio'n proceeds, but for example, amides are desifable.

As the “copper salt”, cupric bromide (CuBr;) and the like‘ can be used _and its amount
ranges from about 1 to 5 mol and preferably from 1 to 2 mol relative to 1 mol of the
compound (XXIV). |

As the “nitrite”? isoamyl nitrite or pentyl nitriteAar’ld the like can be used and its
amount ranges from about 1 to 10 mol and preferably from 1 to 3 mol relative to 1 mol of
the compound (XXIV). | | |

It is desirable to carfy out the reaction generally in an ice bath, at room temperature or
uhdef heated conditions and-preferably at a temperature ranging from 0 to 70°C. |

The ;eaction time generally ranges from 1 to 10 hours and preferably from 1to 5
hdﬁrs._ | '

This process can be carried out by the method described in US5059599 or by a
comparable method. |

[0156]

. Process 16 is a method of producing a compound (I-f) from the compound (XXV) and
the compound (XXVI). The product can be produced using a palladium catalyst in the

presence of a base.
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The amount of the compound (XXVI) to be used ranges from approximately 1 to 10
mol and preferably from approximately 1 to 3 mol relative to 1 mol of the compound
XX V). '

. Asthe “base”, potassium acetate or potassium carbonate and the like can be used and

its amount ranges from about 1 to 10 mol and preferably from 1 to 3 mol relative to 1 mol

of the compound (XXV).
As the “palladium catalyst”, - bis[di-ters-butyl(4-
diméthylaminophenyl)phosphine]dichloropalladium(II) ' ' or

tetrakis(triphenylphosphine)palladium and the like can be used and its amount rangeé from
about 0.01 to 0.5 mol and preferably from 0.03 to 0.1 mol relative to 1 mol of the
compound (XXV). |

It is advantageous to carry out this reaction without using a solvent or using an inert .
solvent in the reaction. The solvent to be used is not particularly limited as long as the
reaction proceeds, but for example, alcohols, solvent mixture with water, aromatic
hydrocarbons, ethers,. amides and the like are desirable.

It is desirable to carry out the reaction generally at room temperature or under reflux

~ conditions by heating and preferably under reflux conditions by heating.

The reaction time generally ranges from 5 to 48 hours and preferably from 10 to 20
hours. ' ‘

This process can be caﬁied out by the method described in Org. Lett., 2006, 8, 1787-
1789 or by a comparable method. | |

R’ represenfs an alkoxy group which can be substituted or a hydroxyl group and the
like. |

[0157]

Process 17 is a method of producing a compound (XXIX) from the cbmpound

(XXVIII) and the reaction can be carried out in the presencé of a base.
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As the base, basic salts, organic bases, metal alkoxides or metal amides and the like

~ can be used and potassium carbonate or sodium methoxide is desirable. The amount of the

. base ranges from about 1 to 10 mol and preferably from 1 to 3 mol relative to 1 mol of the

compound (XXVIII). It is advantageous to carry out this reaction without using a solvent
or using an inert solvent in the reaction. The solvent to be used is not particularly limited
as long as the reaction proceeds, but for example, ethers or amides are desirable. It is
desirable to carry out the reaction 'generally at room temperature Qr under reflux conditions
By Heating and preferably at room temperature.

The reaction time gb_nerally ranges from 1 to 24 hours and preferably from 2 to 4
hours.

[0158]

Process 18 is a method of producing a compound (XXX) or a compound (I-g) frém the
compound (XXIX) or the compound (XXXVI).

Methylation can be carried out under thé condition using trimcthylsilyldiazon‘le_:thane '
or methyl iodide in the presénce of a base. |

In the case when the reaction is carried out us;ing trimethylsilyldiazomethane,
trimethylsilyldiazomethéne is used in an amount ranging from about 10 to 50 mol and
preferably from 5 to 20 mol relative to 1 mol of the compound (XXIX) or the compound
(XXXVI) using-a solvent such as methanol and the like. It is desirable_ to carry out the -
reaction generally by cdoling in an ice bath or under room temperature cqnditions and
preferably by cooling in an ice bath.

The reaction time generally ranges from 1 to 5 hours and ,preferably from 1 to 2 hours.

[0159) | |

In the case when using methyl iodide in thé presence of é base, the 'feactio_n can be
carried out using an ether solvenf in the presence of sodium hydroxide and the like.
| Methyl iodide is used in an amount ranging from about 1 to 10 mol and preferably

from 1 to 3 mol relative to 1 mol of the compound (XXIX) or the compound (XXXVI). In
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addition, a base such as sodium hydroxide is also used in an amount ranging from about 1
to 10 mol and pfeferably from 1 to 3 mol relative to 1 mdl of the compound (XXIX) or the
compound (XXXVI). It is desirable to carry out the reaction generélly by cooling in an ice
Bath or under room temperature conditions and preferably by cooling in an ice bath.

The reaction ti;ne generally ranges from 1 to 5 hours and preferably from 1 to 2 hours.

[0160] '

Process 19 is a method of producing a compound (XXXVI) from the compound
(XXXV) and the product can be obtained using trimethyléilyl chloride in the presence of
sodium iodide. |

The amount of sodium iodide ranges from about 1 to 10 mol and preferably from 1 to
5 mol relative to 1 mol of the compound (XXXV). The amount of trimethylsilyl chloride
ranges from about 1 to 10 mol and preferably from 1 to 5 mol relative to 1 mol of the
compound (XXXV). |

It is advantageous to éarry out this reaction without using a solvent or using an inert

solvent in the reaction. The solvent to be used is not particularly limited as long as the

reaction proceeds, but for example, nitriles are desirable. It is desirable to carry out the

" reaction generally at room temperature or under reflux conditions by heating and

preferably under reflux conditions by héating. Thé reaction time generally ranges from 1

to 20 hours and preferably from 3 to 10 hours.

[0161] _

- Process 20 is a method of producing a compound (XXXVII)_ from the compound
(XIX) and the product can be obtained using an appropriate reductant.

As the “reductant”, lithium aluminum hydride, diisobutyialuminum hydride and the |
like can be used. It can be used in an amount raﬁging from about 1 to 10 mol and.
preferably from 1 to 3 mol relative to 1 mol of the cbmpound (XIX). Itis advantageous to
carry out this reactibn without using a §olvent or using an inert solvent in the reacﬁon. The

solvent to be used is not particularly limited as long as the reaction proceeds, but for
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example, ethers are desirable. It is desirable to carry out the reaction generally at 778°C or
by cooling in an ice bath and preferably at -78°C. ’

The reaction time generally ranges frorn 05t05 hours' and preferably from 1 to 3
hours. -

This process can be carried out by the method desc'ribed in Comprehensive Organic
Transformations (WILEY-VCH) or by a comparable method.

[0162] _

. Process 21 is a method of producing a cornponnd (XXXVIII) from the compound
()Q(XVII) and the prodnct can be oroduced using an appropriate oxidation.

‘As the “oxidation”, for example, Swern oxidation, or oxidation using an oxidant such
as a sulfur trioxide oyridine complex, pyridinium chlorochromate and the like can be used.
When the oxidation using the oxidant is conducted, the oxidant is used in the amount.
ranging from about 1 to 10 mol and preferably from 1 to 3 mol relative to 1 mol of the
compoUnd-(XXXVII)'; Itis advantageous to carry out this reaction without usinga solvent
or using an inert solvent in the reaction. The solvent to be used is not partlcularly limited -

as long as the reaction proceeds, but for example, dlmethylsulfox1de halogenated

-hydrocarbons ethers and esters are desirable. It is desirable to carry out the reaction

- generally under low temperature conditions or at room temperature. The reaction time

generally rangeé from 1 to 10 hours.and preferably from 1 to 3 hours.

This process can be carried out by the method described ln Comprehensive Organic
Transformations (WILEY-VCH) or in Oxidation in Organic Chemistry (American
Chemical Society) by a comparable method. |

[0163]

Process 22 is a method of producing a compound (I-h) from the compound

(XXXVIII). Using a-tosyl benzyl isocyanide (Organic Syntheses, Coll. Vol. 10, p692

(2004): Vol. 77, p198 (2000)), an 1,3-oxazole compound or an 1,3-imidazole compound

- can be produced. In the case when producing “1,3-oxazole compound”, the reaction is
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carried out in the presence of a-base such as potassium carbonate. In contrast, in the case

- when producing “1,3-imidazole compound ”, the reaction is carried out in the presence of a

base such as potassium carbonate along with the presence of aqueous ammonia or an

. amine such as methylamine.

A base such as potassium carbonate, aqueous ammonia or methylamine is used in an
amount ranging from about 1 to 10 mol and preferably from 1 to 3 mol relative to the
compound (XXXVIII). It is advantageous to carry out this reaction without using a solvent
or using an inert solvent in the reaction. The solvent to be u;ed is not particularly' limited
as long as the reaction‘proceeds, but for example, ethers, nitriles and amides are dgsirable.
It is desirable to carry out the reaction generally under low temperature conditions or at
room temperature and preferébly under room temperature conditions.

The reaction time generally ranges from 5-to 30 hours and preferably from 5 to 15
hours. _

_This process can be carried out by the method described in New Edition: Heterocyclic .
Compounds (Kodansha) or by a comparable method.

[0164] '

Process 23 is a method of producing a,conipound (I-i) from the'compound (XXI1V).

- As long as the reaction proceeds, it is not particularly limited, but after reacting with an.

‘aqueous glyoxal solution in an alcoholic solvent, under an acidic condition, the compound

(XXIV) can be reacted with ammonium chloride and benzaldehyde to give the compound
(L-i). |

An aqueous glyoxal solution is used in an amount ranging from about 1 to 5 mol and
preferably from 1 to 3 mol relative to 1 mol of the compound (XXIV). It is desirable to
carry out the reaction: generally under low temperature conditions or under room
temperature conditions and preferably under room femperature conditions.

The reaction time generally ranges from 5 to 30 hours and preferably from 10 to 20

hours.
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Benzaldehyde and ammonium chloride are used in an amount ranging from about 1 to
5 mol and preferably from 1 to 3 mol relative to 1 mol of the compound (XXIV). An acid

to be used is not particularly limited as long as the reaction proceeds, but for example,

* phosphoric acid and the like are desirable. It is desirable to carry out the reaction generally

under room temperature conditions or under reflux conditions by heating and preferably
under reflux conditions by heating. The reaction time generally ranges from 5 to 40 hours
and preferably from 20 to 30 hours.

This process can be carried out by the method described in New Edition: Heterocyclic
Compounds (Kodansha) or by a comparable method.

[0165] '

Process 24 is a method of producing a compound (XXXIX) from the compound
(XXV). As long as the reaction proceeds, it is not particularly limited, but the product can -
be produced by reacting the compound (XXV) wi.th trimethylsilylacetylene in an ether

éolvent such as tetrahydrofuran in the presence of a‘palladium catalyst and a copper

catalyst as well as a base. As the palladium catalyst, for example,

bis(triphenylphosphine)palladium (II)dichloride and the like can be used. The palladium

catalyst is used in an amount ranging frdm about 0.01 to 1 mol and preferably from 0.05 to

' 0.2 mol relative to 1 mol of the compound (XXV). In addition, the palladium catalyst is

used along with a phosphine ligand such as triphenylphosphing. The phosphine ligand is
used i_n an amount ranging from about 0.01 to 1 mol and preferably from 0.05 to 0.2 mol
relative to 1 mol of the compound (XXV). As the copper catalyst,- for example, cuprous
iodide (Cul) and the like canibe used. The copper catalyst is used in an amoﬁnt ranging
from about 0.1 to 1 mol and preferably from 0.1 to 0.5 mol relative to 1 mol of the
compound (XXV). Trimethylsilylacetylene is used in an amount ranging from about 1t05
mol and preferably from 1 to 3 mol relative to 1 mol of the compound (XXV). -The

reaction is carried out in the presence of a base such as triethylamine and the amount of a

~ base to be used ranges from about 1 to 5 mol and preferably‘from 1 to 3 mol relative to 1
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mol of the compound (XXV). It is desirable to carry out the reaction generally by heating

at a temperature ranging from 40 to 60°C.

The reaction time generally ranges from 1 to 10 days and preferably from 5 to 7 days.

This process can be carried out by the method described in Tetrahedron Lett., 1975,
1 6, 4467-4470 or by a comparable method.

[0166] A

Process 25 is a method of producing a compound (XL) from the compoundv(XXXIX)'.
As long as the reaction proceeds, it is not particularly limited, but the product can be
produced by reacting the compound (XXXIX) with sodium hydroxide aqueous solution or
a fluoride ion such as tetrabutylammonium fluoride in an alcohol 6r an ether as a solvent.
The amount of aqueous sodium hydroxide solution or fluoride ion ranges from about 1 to
100 rﬁol or greater and preferably from 1 to 3 mol relative to 1 mol of the compound
(XXXIX). It is desirable to carry out the reaction generally by cooiing in an ice bath or
under room temperaturé conditions and preférably under room temperature conditions. The
reaction time generéllyfanges from 0.5 to 5 hours and preferably from 1 to 3 hours.

[0167] |

Process 26 is a method of producing a compound (I-j) from the compound (XL). As

long as the reaction proceeds, it is not particularly limited, but the product can be produced

by reacting the compound (XL) with N-hydroxybenzenecarboximidoyl chloride in an ether

as a solvent. N-hydroxybenzenecarboximidoyl chloride is used in an amount ranging from

about 1 to 5 mol and preferably from 1 to 3 mol relative to 1 mol of the compound (XL).

~ The present reaction is carried out in the presence of a base such as triethylamine and the

amount of a base to be used ranges from about 1 to 5 mol and preferably from 1 to 3 mol
relative to 1 mol of the compound (XL). It is desiréble to carry out the reaction generally

by cooling in an ice bath or under room temperature conditions and preferably under room

“temperature conditions. The reaction time generally ranges from 1 to 48 hours and

preferably from 5 to 20 houré.
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This process can be carried out by the method described in “New Edition:
Heterocyclic Compounds” (Kodansha) or by a comparable method.

[0168]

The compound (I-e) wherein Rz. is a halogen atom (e.g., a bromine atom) can be
produced by the following method. Initially, the compound (V) is reacted with a reagenf
such as N,N-dimethylformamide dimethyl acetal to obtain a compound (XXII) wherein R*
and R’ are hydrogen atoms. The amount lof the reagent such as N,N-dimethylformamide
dimethyl acetal is about 1 to 5 mol, preferably 1 to 2 mol relative to 1 rﬁol of the
compound (V). It is desifable that this reaction is carried out using an inert solvent in the ‘
reaction (e.g., amides). It is desirable that the reaction is carry out at room temperature or
while heating and preferably at a temperature ranging from 40 to 100°C. The reaction time
generally ranges from 1 to 20 hours, and preferably from 1 to 10 hours. Then, the obtained
compound (XXII) is reacted with a halogen moleéule (e.g., a bromine molecule) to

introduce a halogen atom at R? position of the compound (XXII). The amount of the

- halogen molecule to be used ranges from about 1 to 5 mol and preferably about 1 to 2 mol

relative to 1 mol of the compbund (XXII). It is desirable that this reaction ié carried out

using an inert solvent in the reaction (e.g., organic acids). It is desirable that the reaction is -

carried out at room ‘terﬁperattnre or at a low temperature and preferably at room tefnperature. ,

Th.e feaction time generally ranges from 1 to 10 hours, and preferably from 1 to 3 hours.
[0169]

The compound (I-e) wherein R® is an alkyl grou;ﬁ (e.g., a methyl group) can be

produced by the following method. Initially, the compound (XXII) is reacted with a

reagent such as N,N-dimethylacetamide dimethyl acetal to obtain a compound (XIII). The

amount of N,N-dimethylacetamide dimethyl acetal to be used ranges from about 1 to 30

. mol and preferably from 5 to 20 mol relative to 1 mol of the compound' (XXII).Y This

. reaction is preferably carried out without using a solvent or using an inert solvent in the

reaction. Further, it is desirable to carry out the reaction under reflux conditions by heating,
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or it is possible to be heated under microwave conditions. The reaction temperature when
heaﬁng under microwave conditions generally ranges from 50°C to 150°C and preferabl};
at a temperature ranging from 100°C to 130°C. The reaction time generally ranges from 1
to 60 mih. and preferably from 3 to 20 min. ‘

[0170] . '

The compound' (I-e) wherein R® is an alkyl group which is substituted by a fluorine -
atom (e.g., a'triﬂAuoromethyl group) can be produced by the following method. Initially,
the compound (XXII) is reacted with an ester having an alkyl group substituted with a
fluorine atom (e.g., ethyl trifluoroacetate) under basic conditions. The amount of the ester
to be used ranges from 1 to 20 mol aﬁd preferably from 1 to 10 mol relative to 1 mol of the
compound (XXII). This reaction is carried out in the presence of a base such as sodium
methoxide and the amount Qf the base to be used ranges from about 1 to 5 mol and
preferably from 1 to 3 mol rélative to 1 mol of the compound (XXII). It is desirable that
this reaction is cérried'out using an inerf solvent iﬁ the reaction (e.g., eihers). It is desirable
to carry out the reaction under ice cold conditions or at room temperature and preferably: at

room temperature. The reaction time generally ranges from 0.5 to 7 days and preferably

- from 1 to 3 days. Furthermore, the compound (I-e) can b¢' produced by. placing the

reaction product along with the compound (VII). The amount of the conipound (VII) to be
used ranges from about 1 to 10 hol and preferably from about 2 to S mol relative to 1 mol
of the raw material. It is advantégeous to carry out this reaction without using a solvent or
using an inert solvent in the reaction. The solvent to be used is not particularly limited as
long as the reaction proceeds, but for example, élcohols and organic acids or mixed
solvents thereof are desirable. It is desirable to carry out the reaction under ice cold
conditions or at room temperature or while heatihg and preferably at a temperature ranging

from 0°C to 150°C. The reaction time generally ranges from 0.1 to 10 hours and

 preferably from 0.5 to 5 hours. This process can be carried out by the method described in

the Journal of Heterocyclic Chemistry, 1981, 18, 333-334 or by a comparable method.
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- [0171]
The compound (I-e) wherein R7A is a halogen atom (e.g., a fluorine atofn) can Be
produced by reacting the compound (I-e) wherein R’ is a hydrogeﬁ atorﬁ with a reagent
such as a halogehating agent. For example, when introducing a fluorine atom, I-

(chloromethyl)-4-fluoro-1,4-diazoniabicyclo[2. 2.  2]Joctane  bis(tetrafluoroborate)

* (hereinafier referred to as Selectfluor) can be used as a fluorinating agent. The amount of

the Selectfluor to be used ranges from about 1 to 30 mol and preferab'ly. from 5 to 20 mol

relative to 1 mol of the compound (L¢). This reaction is preferably carried out using an

“inert solvent in the reaction (e.g., nitriles, etc.). Further, It is desirable to carry out the

reaction under ice cold conditions or at room temperature and preferably at room

temperature. The feaction time generally ranges frorﬁ 1 to 20 days-and preferably from S

to 15 days. |
[0172] _

“The compound (I-¢) wherein R’ is an alkyl group (e.g., a methyl group) can be
produced by the following reaction. Initially, the compound (XXII) is reacted with an ester
(e.g., methyl formate) under basic conditionsL 'The ester is works also_as a solvent. This
reaction is carried out in the presence of a base such as sodium methoxide, and the amount
of the Base to be used ranges from about 1 to 5 mol and preferably from 1 to 3 mol relative
to 1 mol of the cbmpound (XX1I). Genérally, it is desirable to carry out the reaction under
ice cold conditions or at room temperature and preferably at room temperatu.ré.- 'fhe
reaction time generally ranges from 1 to 20 hours and prcfefaﬁiy from 2 to 10 hours.

The compound (L) can be produced by further placing the reaction product along with

. the compound (VII). The amount of the compound (VII) to be used ranges from about 1 to

10 mol and preferably from about 2 to 5 mol relative to 1 mol of the raw material. It is
advantageous to carry out this reaction without using a solvent or using an inert solvent in
the reaction. The solvent to be used is not particularly limited as long as the reaction

proceeds, but for example, alcohols and organic acids or mixed solvents thereof are
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preferable. Generally, it is desirable to carry out the reéction under ice cold conditions o'r
at room temperature or under feﬂux conditions by heating and preferably at a temperature
ranéing from 0°C to 150°C. The reaction time generally ranges.from O.i to 10 hours and
preferably from 0.5 to 5 hours. This process can be carried out by the method described in
the Journal of Heterocyclic Chemistry, 1981, 18, 333-334 or by a comparable method.

[0173] | |

If the raw material cbmpounds contain an amino group, a carboxyl group, a hydroxyl
group as a substituent, in each reéction in the manufacturing rﬁethods of said compounds
(1-a), (I-b), (I=c), (I-d), (i-€), (1), (1-g), (I-h), (I-i), and (I-j), or salts thereof, and in each
reaction in the synthesis of the raw material compounds, a protective group that is
generally used in peptide chemi.stry can be introduced into these gfoup. If preferable, the
protective group is removed after the feéctic;n to be able to obtain a target compouﬁd. |

As a protective group for the amino group, for example, formyl and the following

group that can be respectively substituted can be used: C,.jo alkylcarbonyl (e.g., acetyl,

- ethylcarbonyl, etc.), phenylcarbonyl, Cj.;p alkyl-oxycarbonyl (e.g., methoxycarbonyl,

ethoxycarbonyl, etc.), phenyloxycarbonyl, Cyo aralkyl-carbonyl (e.g., benzylcarbonyl,

- etc.), trityl, phthaloyl, or N, N-dimethylaminomethylene. The substituents to be used can

include halogen (_e.g.,. fluorine, chlorine, bromine, iodine, etc.), Cy.jo alkyl-carbonyl (e.g.,
methylcarbonyl, efhylcarbonyl, butylcarbonyl, etc.), nitro group and the like. The number
of substituents ranges from 1 to 3.

[0174]

As a protective group for the carboxyl group, for example, .the following group that
can be respectively substituted can bé used: Cy.jo alkyl (e.g., methyl, ethyl, n-propyl, i-

propyl, n-butyl, tert-butyl, etc.), phehyl, trityl, or silyl and the like. The substituents to be

~used can include ‘halogen (e.g., fluorine, chlorine, bromine, iodine, etc.), formyl, Cy.i0

alkyl-carbonyl (e.g., acetyl, ethyléarbonyl, butylcarbonyl, etc.), nitro groups and the like.

The number of substituents ranges from 1 to 3.
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[0175]
As a protective group for the hydroxyl group, for exampie, the following group that

can be respectively substituted can be used: C,.jo alkyl (e.g., methyl, ethyl, n-propyl, i-

- propyl, n-butyl, fert-butyl, etc.), phenyl, C;.o aralkyl (e.g., benzyl, etc.), formyl, C,,o

alkyl-carbonyl (e.g., acetyl, ethylcarbonyl, etc.), phenyloxycarbonyl, benzoyl, Cr.io
aralkyl-carbonyl (e.g., benzylcarbonyl, etc.), pyranyl, furanyl, or silyl and the like. The
substituents to be used can include halogen (e.g., fluorine, chlofine, bromine, iodine, etc.),
Ci.10 alkyl (e.g., methyl, ethyl, n-propyl, etc.), phenyl, C.;¢ aralkyl (efg., benzyl, etc.), nitro
group and the like. The number of substituents ranges from 1 to 4. A

[0176]

Further, as a method of femoving the protective group, the known method or a

comparable method can be used. For example, a method of treating with acids, bases,

'réd_uction, UV-light, hydrazine, phenylhydrazine, sodium N-methyldithiocarbamate,

tetrabutylammonium fluoride, palladium acétate and the like can be used.
[0177]
In each reaction in the manufacturing methods bf said compounds (I-a), (I-b), (I-c), (I-
d), (I-e), (I-f), d-g), (I-h), (I-i), aﬁd (I-j), or their salts, and in each reaction in-'thé synthesis -
of the raw material compoﬁnds, solvents that are generally known may be used-d_uring the
reaction. |
- For example, the Ifollowing generally known solvénts can be used:
ethers such as tetrahydrofuran, diethylethér, 1,2-dimethoxyethane, 1,4-dioxane and the
like; _
esters such as ethyl acetate, butyl acetate and the like;
aromatic hy(irocarbon§ such as benzene, toluene and the like;
aromatic heterocyclic compounds such as pyridine, lutidine and the like;
. amides such as N, N-dimethylformamide, N-methylpyrrolidone and the like;

halogenated compounds such as chloroform, methylene chloride and the like;
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alcohols'such as methanol, ethanol; 2-propanol, 2,2-dimethylethanol and the like;

aliphatic hydrocarbon compounds such as hexane, heptane, petroleurri ether and the
like;

carboxylic acids such as formic acid, acetic acid and the like; and water.

Further, the solvents used in the reaction can be used as a single solvent or as a solvent
mixture of two kinds to 6 kinds. |

Further, the reaction can be carried out in the presence of amines such as
triethylamine, N, N-diisopropylamine, pyridine, N-methylmorpholine and the like or bases
such as sedium hydroxide, potassium carbonate and the like. Alternatively, the reaction
can be carried out in the presence of an acid such as hydrochloric acid, sulfuric acid, acetic
acid and the like.

[0178] .

The compounds obtained by the aforementioned methods: (I-a), (I-b), (I-c), (I-d), (I-e),
(I-5), (i-g), (I-h), (I-i), and (I-j) can be isolated or ppriﬁed by the ordinary separation means
such as recrystallization, distillétion, chromatography and the like. If the corhpounds of
the present invention: (I-a), (I-b), (I-c), (I-d), (I-e), (I-f), (I-g), (I-h), (I-i), and (I-j) are
obtained in a free form, they can be converted to their salts by the known methods or by a
comparable method (e.g., neutralization, etc.), or in revers, if they are obtained in the salt
form, they can be converted to a free form or other salts by the known methdds or by a
comparable method. If the compound obtained are racemates, they can be separated into a
d-form and /-form by the ordinary optical separation 'means.

[0179]

The raw material compounds of the compounds (I-a), (I-b), (I-c), (I-d), (I-e), (I-t), (I-
g), (I-h), (I-i), and (I-j) or salts thereof are not particularly limited as long as there are no
interference witﬁ the reaction. Examples of such salts afe same as the salts of the
compounds (I-a), (I-b),- (I-c),»(I-d'), (I-e), (-1), (I-g), (I-h), (I-i), and (I-j).

[0180]
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In any of the above mentioned manufacturing methods or processes, if desired, a
compound. (I) can be synthesized by further. applying one or combination of known
reactions such as protection/deprotection reactions, acylation reactions, alkylation
reactions, hydrogenation reactions, oxidation reactions, reduction reactions, carbon chain
extension reacti'ohs, substituent exchanging reactions, and so on. -

[0181]

If the target products are obtained in the free form by the aforementioned reactions,

they can be converted to the corresponding salts by the ordinary methods, or if they are

obtained in the salt form, they can be converted to the free form or other salts by the

ordinary methods. The compound (I,) obtained can be isolated from the reaction mixture

~ and purified by the known means such as phase transfer, concentration, solvent extraction,

fractional distillation, crystallizaﬁon, recrystallization, chromatography and the like.
" If the compound (I,) is present as a configurational isomer, diastereomer, or

conformer, if désired, they can be isolated respectively by the aforementioned isolation and

. purification means. If the compound (l,) is present as a racemate, it can be separated to a d-

form and /-form by the ordinary optical separation méans. '

[0182]

As in the case of the compound (I,), a prodrug of the compound (I,) can be used. The
prodrug of the compohnd (I,) is a compound that ié converted to.a compound (I,) by
reactions using enzymes or gastrié acid under physiological conditions in vivo. Namely, it
includes a compound that is converted to a compound (I,) by enzymatic oxidation,

reduction and hydrolysis or a compound that is converted to.a compound (I,) by hydrolysis

- using gastric acid.

[0183]
Prodrugs of the compound (I,) include compounds wherein an amino group in the
compound (I,) is acylated, alkylat(j:dAor phosphorylated (e.g., the amino group in the

compound (L) is eicosanoylated, alanylated, pentylaminocarbonylated, (5-methyl-2-oxo-1,
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3-dioxolen-4-yl) methoxycarbonylated, tetrahydrofuranylated, pyrrolidylmethylated,
pivaloyloxymethylated or fert-butylated); the hydroxyl group in the qompound o) is
acylated, alkylated, phosphorylated or borated (e.g;, the hydroxyl grdup in the compound
(I,) is acetylated, palmitoylated, propanoylated, pivaloylated, succinylated, fumarylated,
alanylated, dimethylaminomethylcarbonylated); the carboxyl group in the compound (L) is
esterified or amidated (e.g., the carboxyl group in the compound (I,) is ethyl-esterified,
phenyl-esterified, ‘carboxymethyl-esterified, . dimethylaminomethyl-esterified,
pivaloyloxymethyl-esterified, ethoxycarbonyloxyethyl-esteriﬁed, phthalidyl-esterified, (5-
methyl-2-oxo-1, 3-dioxolen-4-y_l)methyl;esteriﬁed, cyclohexylbxycarbonylethyl-esteriﬁed,
or methylamidated). These compounds. can be produced from the compound (I,) by the
known methods. Prodrugs of the compound .(Io) can be converted to the compound (I,)

under the physiological conditions as described in “Development of Drugs” Vol. 7

" Molecular Deéign published in 1990 by Hirokawa Shoten, page 163 to 198.

[0184]

The compound of the present invention has an excellent PDE10A inhibitory activity

“and is useful for the following diseases and symptoms in mammals (e.g., humans, cows,

horses, dogs, cats, monkeys, mice, rats, etc. particularly in humans): -

.,psychcl)tic disorder (e.g., brief psychotic disorder, shared psychotic disorder);

psychosis induced by alcohol, amphetamine, cannabis, cocaine, hallucinogens,
obesity, inhalants, opioids, or phencyclidine; |

delusional disorder;

ahxiety disorder;

movement disorder;

mood disorder;

major depressive disorder;

a major depressive disorder superimposed on a psychotic disorder comprising a -

delusional disorder or schizophrenia;
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major depressive episode of the mild, moderate or severe type;

manic or mixed mood episode;
hypomanic mood episode;
depressive episode with atypical features;

depressive episode with melancholic features;

- depressive episode with catatonic features;

mood episode with postpartum onset;

post-stroke depression;

dysthymic disordér;

minor depressive disorder;

autism |

drug addiction

neurodegenerative disorder;

neurodegeneration associated with cerebral traﬁma;
neurodegeheration associated with stroke;
neurodegeneration associated wifh cerebral infarct;
hypoglycemia-induced neurodegenerétion; '
neurodegeneration associated with epileptic seizure;

neurodegeneration associated with neurotoxin poisoning;

- multi-system atrophy;

Alzheimer's disease;
dementia;
multi-infarct dementia;

alcoholic dementia or other drug-related dementia;

dementia associated with intracranial tumors or cerebral trauma;

PCT/US2010/000307

dementia associated with Huntington's disease or Parkinson's disease;

AIDS-related dementia;
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~ Fronto temperal dc;,mentia;
delirium;
amnestic disorder;
post-traumatic stréss disorder;
mental retardation;

_ learning disorder (e.g., reading disorder, mathematics disorder, or a disorder of written

expression);

~ attention-deficit/hyperactivity disorder;
age-related cognitive decline; '
premenstrual dysphoric disorder;

- post-psychotic depressive disorder of schizophrenia;
bipolar disorder comprising bipolar I disorder, bipolar II disorder; A
cyclothymic disorder;
Parkinson's disease;
Huntington's disease;
paranoid;
schiiophrenia (e.g., paranoid schizophrenia, disorganized schizophrenia, disorganized

schizophrenia, catatonic schizophrenia, b undifferentiated schizdphrenia, residual
| schizophrenia); | |

schizophreniform disorder;
schizoaffective disorder of the delusional type or the depressive type;
personality disorder of the paranoid type;
personality disorder of the schizoid type;
obesity; |
metabolic syndrome;
non-insulin dependent diabetes (NIDDM);

glucose intolerance;
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[0185]

In particular, the compound of the present invention is useful for preventing of treating
schizobhrenia. |

[0186]

Since the compound of the present invention demonstrates excellent metabolic

stability, superior therapeutic effects on the aforementioned diseases are expected even at a

" low dosage.

The compound of the present invention can be administered safely, as it is, orina
dosage form which is manufactured according to a per se known method for manufacturing
pharmaceutical formulations (e.g., methods described in fapanese P_harmécopoeia) such as
tablets (inclusive of sugar cdatc;d tablet, film coated tablet, sublingual tablet, orally
disintegrable tablet, and buccal), pills, powders, granules, capsules (inclusive of soft

capsule, and microcapsule), troches, syrups, liquid dosage fonné, emulsions, controlled-

. release  preparations(e.g., quick-release preparation, sustained-release preparation,

sustained-release microcapsule ), aerosols, films (e.g., orally disintegrable film, adhesive
film for application .to oral- cavity mucosa), injections (e.g.,. subcutaneous injection,
vintravenous injection; intramuscular injection, intraperitoneal injection), drip infusion,
;.)ercutaneous' absorbent, 6intment, lotion, patch, suppositories (e.g;, rectal suppository,
vaginal suppository), pellets, transnasal Aplreparations, pulmbnary prepdrations (inhalant),
eye drops and the like, in an oral or parenteral route (e.g., infrayénous, intramuscular,

subcutaneous , intraorgan, intranasal, intradermal, ophthalmic instillation, intracerebral,

" intrarectal, intravaginal , intraperitoneal, directly to lesion).

[0187]

Here, as a pharmaceutical acceptable cafrier, common organic or inorganic carrier
substances are used- as formulation raw materia.ls.- Carriers - are édded as vehiclés,
lubricants, binders and disintegrants in the solid formulations; and as solubilizing agents, .

suspending agents, isotonization agents, buffers and soothing agents in the liquid
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formulations. If desired, formulation additives such as antiseptics, antioxidants, colorants,

~ sweeteners, etc. can be used.

[0188]

' Fa_.vorable examples of the vehicles are as follows: lactose, sucrosé, D-mannitol, D-
sorbitol, starch, o-starch, dextrin, crystalline cellulose, low-substituted hydroxypropyl
cellulose, sodium .carboxymethylcellulose, gum Arabic, pullulan, light silicic anhydride,
synthetic aluminum silicate and magnesium metasilicic aluminate.

Favorable examples of the lubricants include maghesium stearate, calcium stearate,
talc and colloidal silica. |

[0189]

Favorable exémples of the binders are as follows: a-starch, sucrose, gefatin, gum
Arabic, methylcellulose, carboxymethylcellulose, sodium carboxymethylcellulose,
crystalline cellulose, sucrose,  D-mannitol, trehalose, dextrin, pullulan_,
hydroxypropylcellulose, hydroxypropyl methyl cellﬁlose and polyvinylpyrrolidone.

[0190] | | | |

Favorable examples of the disintegrants are as follows: lactose, sucrose, sfarch,

carboxymethylcellulose, calcium carboxymethylcellulose, croscarmellose sodium, sodium

' _carboxymethyi starch, light silicic anhydride and low-substituted hydroxypropylcellulose.

[0191]

Favorable examples of the solvents are as fdllows: water for injection, physiological
Saline, Linger solution, alcohol, propylene glycol, polyethylene glyéol, sesame oil, corn oil,
olive oil and cottonseed oil. | | |

[0192] -

Favorable examples of the solubilizing agents are as follows: polyethylene glycol,

- propylene. glycol, D-mannitol, trehalose, benzylbenzoate, ethanol, tris-aminomethane,
- cholesterol, triethanolamine, sodium carbonate, sodium citrate, sodium salicylate and

. sodium acetate.
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{0193]

Favorable examples of the suspending agenfs are as follows: surfactants such as
stearyl btrieAthanolamine, sodium lauryl sulfate, laurylamino propionic acid, lecithin,
benzalkonium chloride, benzethonium chloride, and glycerin monostearate; hydrophilic
polymers such as poly{/inyl alcohol,  polyvinyl pymolidone, sodium

carboxymethylcellulose, methylcellulose, hydroxymethyl cellulose, hydroxyethyl cellulose

‘and hydroxypropyl cellulose; polysorbates, and polyoxyethylene-hardened castor oil.

[0194]

Favorable examples of the isotonization agents include sodium chloride, glycerin, D-

mannitol, D-sorbitol and glucose.

Favorable examples of the buffers include buffer solutions of phosphates, acetates,
carbonates and citrates.

Favorable examples of the soothing agents include benzyl alcohol. |

Favorable exampleé of antiseptics include para-oxybenzoic acid esters, chlofobutanol,
benzyl alcohol, phenethyl alcohol, dehydroacetic acid and sorbic acid.

‘ Favorable examples of antioxidaﬁts include sulfites and ascorbafes.
[0195] | |
Favorable examples of the colorénts include water soluble edible tar dyes (e.g., edible .

dyes such as Food Red Né. 2 and No. 3, Food Yellow No. 4 and No. 5, Food. Blue No. 1

_"and 2); water insoluble lake dyes (e.g., aluminum salts of the aforementioned water soluble

ed.ible tar dyes), natural dyes (e.g., B-carotene, chlorophyll, red iron oxide). -

Favorable . examples of the sweeteners include sodium saccharin, dipotassium
glycyrrhizate, aspartame and stevia.

[0196] |

‘The medical compdsitions of the present invention can be manufactured by the

common methods in the field of formulation technology, for example, methods listed in the
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Japanese pharmacopoeia. Specific manufac.turing methods for formulations are described
in detail below.

The content of the compound of the pfesent invention in the medical compositions of
the present invention varies based on the dosage forms, dosages of the compound of the
present invention, etc. For example, the content approﬁimately ranges from 0.01 to 100
wt% and preferably from 0.1 to 95 wt% fefative to the entire amdunt of the composition.

[0197] |

The dosage of the compound of the'pfesent invention depends upon injection targets,

administration routes, target diseases, symptoms, etc. For example, in the case of oral

~ administration in patients with schizophrenia (adults, bodyweight of approximately 60 kg),

generally a single dose ranges from approximately 0.1 to 20 mg/kg bodyweight, preferably

from approximately 0.2 to 10 mg/kg bodyweight, further preferably from approximately
0.5 to 10 mg/kg bodyweight, and this dosage is brefer-ably administered once daily or -
several times daily (e.g., 3 times);

[0198] |

The compounds can be administered as the sole active agent or in combination with
bther pharmaceutical agénts such as other agents used in the treatment of psychosis,
especially . schizophrenia and bipolar disordér, obsessive-compulsive -disdrder, major
depression, - Parkinson’s diseése, Alzheimer’é disease, cognitive impairment and/or
memory loss, e.g., nicotinic d7» agonists, nicotinic a7 partial agonists, nicoﬁnic a7 positive
allosteric modulators, PDE2 inhibitors, PDE4 inhilbitors, PDES inhibitors, other PDE
inhibitors, calcium channel blockérs,_ musgarinic ml and -m2 modulators, adenosine

receptor modulators, ampdkines, Glycine transporter 1 inhibitors, NMDA-R modulators,

mGIluR modulators, dopamine modulators, serotonin modulators, selective- serotonin

reuptake inhibitors, serotonin and norepinephrine reuptake inhibitors, norepinephrine and

dopamine reuptake inhibitors, triple reuptake inhibitors, cannabinoid modulators, and

cholinesterase inhibitors (e.g., donepezil, rivastigimine, and galantamine). In such
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combinations, each active ingrediént can be administered either in accordance with their
usual dosage range or a dose below their usual dosage range, and can be admini_stgred
either simultaneously or sequentially. |

Drugs suitable in combination with the compounds of the present invention inclﬁde,
but are not limited to, other suitable schizophrenia drugs such as Haldol, Clozaril, Zyprexa,
Risperdal, Abilify, Geodon, Invega, and Seroquel; bipolar disorder drug, including, but not
limited fo, Lithium, Zyprexa, Abilify, and Dépakote; Parkinson’s disease drugs, including, -
but not limited t_o,A Levodopa, Parlodel, Permax, Mirapex, Tasmar, -Kemadrin, Artane, and
Cogentin; agents uéed in the treatment of major depression, including, but not limited to,
Elavil, Tofranil, Norpramin, Pamelor, Paxil, Prozac, Zoloft, Wéllbutrin, Lexapro,
Remeron, Effexor, Cymbalfa; agents used in the treatment of Alzheimer’s diseaée,
including, but not limited to, Reminyl, Cognex, Ariccpt, Exelon, Akatinol, Neotropin,
Eldepryl, Estrogen and Cliquinol; agents used in the treatment of dementia, including, but

not lirﬁited to, Mellaril, Haldol, Risperdal, Cognex, Aricept, and Exelon; agents used in the

_ treatment of epilepsy, including, but not limited to, Dilantin, Luminal, Tegretol, Depakote,

Depakene, ' Zarontin, Neurontin, Barbita, Solfeton and Felbatol; agents used in the
treatment of multiple sclerosis, inclu’ding,_‘ but not limited to, Detrol, Ditropan XL,

OxyContin, Betaseron, Avonex, Azathioprine, Trexall and Copaxone; agents used in the

treatment of Huntington’s disease, including, but ‘not’ limited to, Elavil, Tofranil,

Norpramin, Pamelor, Paxil, rProzac, Zoloft, Nitoman, Haldol, Thorazine, Mellaril,

- Dogmatil, Seroquel, Clozaril, and Risperdal; agents useful in the treatment of diabetes, '

including, but not limited to, PPAR ligands (e.g. agonists, antagonists, such as

Rosiglitazone, Troglitazone and Pioglitazone), insulin secretagogues (e.g., sulfonylurea

. drugs, such as Glyburide, Glimepiride, Chlopropamide, Tolbutamide, and Glipizide, and

non-sulfonyl secretagogues), a-glucosidase inhibitors (such as Acarbose, Miglitol, and
Voglibose), insulin sensitizers (such as the PPAR-y agonists, e.g., the glitazones;

biguanides, PTP-1B inhibitors, DPP-IV inhibitors, and 11beta-HSD inhibitors), hepatic
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glucose output lowering compounds (such as glucagon antagonists and metformin, e.g.,

Glucophage'and Glucophage XR), insulin and insulin derivatives (both long and short

~ acting forms and formulations of insulin); and antiobesity drugs, including, but not limited

to, B-3 agonists, CB-1 agonists, neuropeptide Y5 inhibitors, Ciliary Neurotrophic Factor

and derivatives (e.g., Axokine), appetite suppressants (e.g., Sibutramine), and lipase

~ inhibitors (e.g., Orlistat).

[0199]

The form ef administration of concomitant drugs with the compound of the present
invention is not particularly limited and is acceptable as long as the compound of the
present invention is combined with concomitant drugs at the time of administration.
Examples of such forms of administration are as follows:

(1) Administration of a single .formula obtained simultaneous formulation of the

compound of the present invention with a concomitant drug,

(2) Simultaneous administration via the same administration route for two kinds of

formulas obtained by independent formulations of the compound of the present

invention and a concomitant drug, | |

3) Administratiens at differen.t times via the same administration route for two kings

of formulas obtained by independent formulations of the compound of the present

.invention and a concomitant drug;»
4) Simultaneous administration via different administration routes for two kinds of
formulas obtained by independent formulations of the compound of the present

- invention and a concomitant drug,
(&) ' Administrations at different times via different ad_ministrntion routes for two
Akinds of formulas obtained by independent formulations of the compound of the
~ present inventien and a concomitant drug. (For example, administration in the order of

the composition of the present invention a concomitant drug, or administration in the
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reversed order). These forms of administration are summarized below and abbreviated
as a concomitant agent of the pr¢sént invention.
[0200] |
When administering the concomitant agent of the present invention, a concomitant.
drug and the compound of the present invention can be administered at the same time, but
the .compound of the present invention can be administered after a concomitant drug is

administered or after the compound of the present invention is administered, a concomitant

~drug can be administered. When administering at different times, the time difference

“depends upon the active ingredients to be administered, drug forms and methods of

administration. For example, when a concomitémt drug is administered first, the compound
of the present invéntion can be administered within 1 miﬁ. to 3 days, preferably within 10
min. to 1 day and more preferably within 15 min. to 1 hour after the concomitant drug is
administered. However, if the compound of the present invéntion is administered first, a
‘concomitant drug can be administered within 1 min. to 1 déy, preferably within 10 min. to
6 hours and more preferably within 15 min. to 1 hour after the compound of 4the present
invention is administered. | |

[0201]

If there are no problems with side effecfs of the concomitant drugs, any dbsages can
be set. A daily dosage as a concomitant drug depends upon dosage§, administration

subjects, administration routes, target diseases, symptoms, etc. For example, in the case of

- oral administration in patients with schizophrenia (adults, bodyweight of approximately 60

kg), a normal daily dosage ranges from about 0.1 to 20 mg/kg bodyweight, preferably from
about 0.2 to 10 mg/kg bodyweight and more preferably from about 0.5 to 10 mg/kg -

bodyweight. It is preferable that this dosage is administered once daily to several times

daily (e.g., 3 times).
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If the compound of the presénf invention is used in combination with a concomitant
drug, the respective dosages can be reduced within a safe range with consideration of the
opposite effects of the respective drugs.

[0202]

‘The concomitant agent of_ the present invention exhibits low toxicity. For example,
the compound of the présent invention or(and) the aforementioned concomitant drug can
be combined with a pharmaceutically acceptable carrier according to the known method to
prepare a medical composition such as fablcts (including sugar—coéted tablets and film-

coated tablets), powder agents, granular agents, capsules (including soft capsules), liquids,

- injection solutions, suppositories, sustained-release agents, etc. These compositions can be

~ administered safely orally or non-orally (€.g., including local, rectal and venous routes).

[0203]

The pharmaceutically acceptable carriers that can be used for manufacturing the
cdncomitant agent of the present invention can be the éame as those used in the med'i;:al
composition of the present invention as mentioned above.

[0204]

A mixing ratio between-the compound of the presenf invention and a concomitant drug

in the concomitant agent of the present invention can be selected appropriately based on

- the administration subjects, administration routes and diseases.

The aforementioned concomitant drugs can be combined at an appropriate propqrtion
if two or more drugs are combined. |

A dosage of the concomitant dmg can be selected appropriately based on the dosages
used.clin'ically. In additibn, a mixing ratio between the compound of the present invention
and a concomitant .drug can be selécted appropriately based on the administration subjects,
administration routes, target diseases, symptoms, combinations, etc. Fof exarhple, if the

administration subject is humans, a concomitant drug can be used in an amount ranging
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from 0.01 to 100 parts by weight relativé to 1 part by weight of the compound of the
present invention. ' |

[0205]

For example, the content of the compound of the present invention in the concomitant’
agent of the present invention varies with the drug form of formulations. Generally, it is

present in a range from about 0.01 to 99.9 wt%, preferably from about 0.1 to 50 wt% and

‘more preferably from about 0.5 to 20 wt% relative to the entire formula.

[0206]

The content of a concomitant drug in the concomitant agent of the present invention

varies with the drug form of formulations. Generally it is present in a range from about

0.01 to 99.9 wt%, preferably from about 0.1 to 50 wt% and more preferably from about 0.5
to 20 wt% relative to.the entire formula.

[0207]

'The content of an additive such as carriers in the concomitant agent of the present
invention varies with Vthe drug form of formulétions. Generally it is present in a range from
about 1 to 99.99 wt% and préferably from about_ 10 to 90 wt% relative to the entife
formula. | |

[0208]

When the compound of the present invention and a concomitant drug are formulated

- independently, the same contents can be applied.

[0209]

Since the dosages may'ﬂ.uctuate under various conditions as mentioned above, a
dosage less than the aforementioned dosages may be sufficient or it may be necessary to
administer at a dosage exceeding the range.

Examples

[0210]
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- The present invention will be explained in detail below with reference té the reference
examples, embodiments, formulation examplés and experimental examples. Since these
are simply examples, the present invention will not be limited to these examples and the
present invention can be modified in the range not deviating from the scope of the present
invention. |

In the following reference examples and embodiments, “room temperature” indicates

generally approximately 10°C to 35°C. As for %, % in terms of yields indicates

mol/mol%, % in terms of the solvent used for chromatography indicates vol%, and % in
other cases indicates wt%. In the proton NMR spectrum, OH aﬁd NH protons that cannot
be identified due to broad bands ére not recorded in the data. Kiesselgel 60 by Merck &
Co., Inc. was used in silica gel chromatography and Chromatorex NH by Fuji Silysia
Chemical Ltd. was used in basic silica gel chromatography.
Abbreviations used in other sectioné of the text imply the following meanings.
s: singlet
(gl: déublet
-dd: doublet of doublets
dt: doublet of tripiets
t: triplet
tt: triplét of triplets
‘- td: triplet of doublets
q: quartet
septet: septet
m: multiplet
br: broad
J: coupling constant
Hz: hertz

CDCls: deuterochloroform
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DMSO-d;: deutero-dimethyl sulfoxide
'H-NMR: proton nuclear magnetic fesonance
- HPLC: high performance liquid chromatography

THF: tetrahydrofuran ' |

DMF: N, N-dimethylformamide

DMSO: dimethylsulfoxide-

NMP: N-methylpyrrolidone

HOBt: 1-hydroxybenzotriazole

WSC: 1-ethyl-3-(3 -dimethylamiﬁopropyl)-carbodiimide hydrochloride

HATU: | hexafluorophosphate ' 2-(7-aza-1_H-benzotriazole-l-yl)-1,1,3,3-
‘tetramethyluronium '
. . DMTMM: 4-(4,6-dimethoxy-1,3,5-triaiin-2-yl)-4-méthylmorpholinium chloride »--
hydrate ' | |

 DBU: 1,8-diazabicyclo[5.4.0]-7-undecene

LC-MS: liquid chromatdgraphy/mass spectroscopy

ESI: electrospray ionization

CDI: 1, 1'-carbonyldiimidaiole

dba: dibenzylideneacetone

DIBAL: diisobutylaluminium hydride

DME: -1 ,2-dimethoxyethane

DPPA: diphenylphosphoryl azide

HMPA: hexamethylphosphorfc triamide

selectfluor: 1-chloromethyl-4-fluoro-1,4-diazoniabicyclo[2.2.2]octane
bis(tetraﬂuoroborate)

TEA: triethylamine

TFA: trifluoroacetic acid

TMSCI: trimethylsilyl chloride
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Xantphos: 4,5;bis(dipﬁen)"lphosphino)-9,9fdiﬁlethylxanthcne

Rt: retention time

[0211)

All reagents and solvents were of commercial quality and used without further
purification. Column chromatography was performed using Merck silica gel 60 (230-400
mesh). The compounds and/or intermediates were - puriﬁed_ by .preparative high
performance liquid chrbmatogréphy (prep. HPLC) using a Gilson High through Put
purification system. |

The columhs were reversed phase YMC CombiPrep Pro C18, S-5 um, 19 x 50 mm. A
gradient elution was used (flow rate 20 mL/min), typically starting with 5%

acetonitrile/95% water and progressing to 100%. acetonitrile over a Period of 7 min. All

_ solvents contained 0.1% trifluoroacetic acid (TFA).

Massspectrometric analysis was performed according to liquid chromatography / mass

spectro'sco;v)yr (LCMS) methods. The method employed a Waters LC-MS System (Agilent

HP1100 HPLC _and_ a Micromass. ZMD mass spectrometer for the LCMS instrument, a
CAPCELL PAK C18, UG120, S-3 pm, 1.5 x35 mm for the chromatography column, and a

sQlVent system that "was a 5-95% gradiént of acetonitrile in water with 0.04% TFA over a

- 3.60 min period (flow rate 0.5 mL/min molecular weight range 200-800; cone Voltage 20 |

V; column temperature 40°C). All masses were reponed_as those of the protonated parent
ions. »
- [0212]
Reférence Example 1

3-{[3-(Trifluoromethyl)phenyl}hydrazono} pentane-2,4-dione
0 0 ' ‘
Me)l}HL Me
unN

. F5C
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3-(T§iﬂuoromefhyl)aniline (346 g, 215 mmol) was dissolved in a mixture of
concentrated hydrochloric acid (64 mL) and water (64 mL). To thé resulting mixture was
added dropwise at 0 °C a solution of sodium nitrite (16.6 g, 240 mmol) in water (100 mL).
The mixture was stirred for 1 h at 0 °C. To the resulting diazonium salt solution was added
dropwise a solution of pentane-2,4-dione (22.0 g, 220 mmol) and sodium acetate (52.5 g,
640 mmol) in ethanol (225 mL) and water (80 mL) at room temperature. The mixture was 4
stirred for 18 h at room temperature with a mechanical stirrer. The orange precipitate was
filtered off and washed with water (150 mL x 3), 50 percent aqueous ethanol ( 100 mL X2),
and n-hexane (100 mL), and then dried in vacuo at-50 °C for 5 h affording 52.7 g (90%) of
3-{[3-(triﬂuoromethyl)phenyl]hydrazono}pentane—2,4-dione as an orange solid.

'H NMR (400 MHz, CDCl3): & ppm 2.52 (s, 3H), 2.63 (s, 3PD, 7.45-7.44 (m, 1H),
7.58-7.51 (m, 2H), 7.66 (s, 1H), 14.68 (s, 1H). LC-MS (MH") 273.10. |

[0213]

Reference Example 2 ,

3-[3-(Dimethylamino)prop-2-enoyl]-1-[3-(trifluoromethyl)phenyl]pyridazin-4(1H)-

one -
o O

W"Me .
N H Me

N
F,c’© '

A mixture of 3-{[3-(trifluoromethyl)phenyl]hydrazono} pentane-2,4-dione (4.3 g, 15.8
mmol) and N,N-dimethylformamide dimethylacetal (40 mL) was heated in an oil bath at
120 °C for 5 h. The solvent was removed under reduced pressure to give qua_ntitafive yield

of 3-[3-(dimethylaminq)prop-Z-enoyl]- 1-{3-(trifluoromethyl)phenyl]pyridazin-4(1H)-one

~ as a black oil, which was used as is in the next step without further purification.

LC-MS (MH") 338.16.
[0214] |

Reference Example 3
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3-{{4-(Trifluoromethyl)phenyl]hydrazono} pentane-2,4-dione
0O O

Me)lm/lL Me
unN :

CFy

To a' solution of 4-(triﬂuoromethyl)éniline (1090 mg, 6.80 mmol) in 5 mL of water
and 5 mL of concentrated hydrochloride solution, sodium nitrite (563 mg, 8.16 mmol) in 4
mL of water waé added dropwise at 0°C, and the mixture was stirred at 0°C for 1 h. Then
to the reaction mixture was added dropwise a solution of sodium acetate (1670 mg, 20.40
mmol) and acetylacetone (748 mg, 7.48 mmol) in 10 mL of ethanol and 6 mL of wéter.
The mixture was stirred at room temperature overnight, filtered, washed with water,
EtOH/H,0O (1:1) and hexane, and dried to give -3-{[4-
(triﬂuoromethyl)phenyl]hydrazon_o}pehtane-2,4-dione & 804mg, 3 1%)._

'H NMR (300 MHz, CDCls): 8 ppm 2.51 (s, 3H), 2.62 (s, 3H), 7.44 (d, J = 8.7 Hz,
2H), 7.69 (d,J = 8.7 Hz, 2H), 14.59 (s, 1H).

[0215]

Reference Example 4

.3-[3-(Difnethylamino)prop-2-enoyl]-1-[4-(triﬂuoromethyl)phenyl]pyridazin-4(lH)-

one
0O 0

(W\NMe
N H Me .

N

CF,

-3-{[4-(Trifluoromethyl)phenyl]hydrazono} pentane-2,4-dione (580 mg, 2.13 'mmol)

- was dissolved in 10 mL of N,N-dimethylformamide dimethyl _acetal (DMF-DMA), and the

mixture was refluxed for 4 h, thén concentrated under reduced pressure to give crude 3-[3-
(dimethylamino)prop-2-enoyl]-1-[4-(trifluoromethyl)phenyl]pyridazin-4(1H)-one  which
was used to the next step without further purification.
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[0216]
Reference Example 5 4
3-[(3-Chlorophenyl)hydrazonb]pentane-2,4-dione
o O i
Me™ I Me
HNN
Cl
To a solution of 3-chloroaniline (1000 mg, 7.87 mmol) in 5 mL of water and 5 mL of
concentratéd hydrochloride solution, sodium nitrite (652 mg, 9.45 mmol) in 4 mL of water
‘was added dropwise at 0 °C, and the mixture was stirred at 0 °C‘ for 1 h Then to the
: feaétion mixture was added dropwise a solution of sodium acetate (1936 mg, 23.61 mmol)
énd acetylacetone (866‘ rhg, 8.66 mmol) in 10 mL of ethanol and 6 mL of water. The :
_ fnixture was stirred é‘t room temperéture overnight, filtered, washed with water, EtOWHZO-
(1:1) and heiane, and dried to give 3-[(3-chlorophenylhydrazono]pentane-2,4-dione (450
mg, 24%).
- LCMS: m/z =239 [35Cl, M"+H].
[0217]
Reference Example 6
l-(3-ghlgrophenyl),-3-[3-(dimgthylamino)prop-2-enoyl]pyridazin-4(1H)-one

~,, Me
(‘ﬁ.’u\/\'ﬂ
.N Me

N
¥e)
3-[(3-Chlorophenyl)hydrazono]pentane-2,4-dione (450 mg, 1.89 mmol) was dissolved
in 10 mL of N,N‘-dimethy_lformamide dimethyl acetal (DMF-DMA), émd the mixture was
refluxed for 4 h, then concentrated under reduced pressure to give crude '1-(3-
‘ chldrophényl)—3-[3-(dimethylamino)pﬁ)p-Z-enoyl]pyfidazin-4(lH)-_one which was used to
the next stép without further purification. ' ‘

. [0218]
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Reference Example 7
3-[(2-Methoxyphenyl)hydrazono]pentane-2,4-dione
’ O O

Me)’\“)L Me
HN'N

Me0\©
To a solution of 2-methoxyaniline (1000 mg, 8.13 mmol) in 10 mL of aceﬁc acid and
5 2 mL of concentrated hydrochloride solution, sodiuin nitrite (673 mg, 9.76 mmol) in 4 mL
of water was added dropwise at 0°C, and the mixture was stirred at 0 °C for 1 h. Then to
L the reaction mixture was added dropwise la solution of sodium acetate (2000‘mg, 24.39
mmol) and acetylécetone (1057 mg,: 10.57 mmol) in 10 mL of ethanol and 6 mL of water.
The mixture was stirred at room temperature overnight, filtered, washed with water,
10 EtOH/H,O (1:1) and hexane, and dried to give 3-[(2-méthoxyphenyl)hydrazono]pentane-
2,4-dione (1500 rﬁg, 79%).
LCMS: m/z =235 [M'+H].
[0219]
‘Reference Example 8
15 | " 3-[3-(Dimethylamino)prop-2-enoyl]-1 -(2-methoﬁyphenyl)pyridazin-4( 1H)-one
Iol o] o e

AN‘N H M

Me0\©

3-[(2-Methoxyphenyl)hydrazono]pentane-2,4-dione (500 mg, 2.14 mmol) was
dissolved in 10 mL of N,N-dimethylformamide dimethyl acetal (DMF-DMA), and the
mixture was refluxed for 4 h, thén concehtrated under red_uc;,ed pressure to give crude 3-[3-

20 (dimethylamino)prop-2-enoyl]-1-(2-methoxyphenyl)pyridazin-4(lH)-oné which was used

to the next siep without further purification. |
[0220]

Refére_née Example 9

3-[(4-Methoxyphenyl)hydrazono]pentane-2,4-dione
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0O 0
Me)‘\,(IL Me
HN'N

OMe

To a solution of 4-methoxyaniliﬁe (1000 'mg, 8.13 mmol) in 10 mL of acetic acid and
2 mL of concentrated hydrochloride solution, sodium nitrite (673 mg, 9.76 mmol) in 4 mL
of watef was added dropwise at 0 °C, and the mixture was stirred at 0 °C for 1 h. Then to
the reaction mixtul;e was added dropwise a-solution of sodium acetate (2000 mg, 24.39

rﬁmdl) and acetylacetone (1057 mg, 10.57 mmol) in 10 mL of ethanol and 6 mL of water.

The mixture was stirred at room temperature overnight, filtered, washed with water,

EtOH/HZO' (1:1) and hexane, and dried to give 3-[(4-methoxyphenyl)hydrazono]pentane-
2,4-dione (950 mg, 50%). | ,

'H NMR (400 MHz, CDCls): 8 ppm 2.50 (s, 3H), 2.62 (s, 3H), 3.86 (s, 3H), 6.96-6.98
(m, 2H), 7.38-7.41 (m, 2H), 14.99 (s, 1H). ’

[0221]

Reference Example 10

3-[3 -(Dimethylam_ino)prop-2-enoyl]- 1-(4-methoxyphenyl)pyridazin-4(1H)-one

0O 0
e /uMe
. N.N H Me

OMe

3-[(4-MethoxyphenyDhydrazono]pentane-2,4-dione (500 mg, 2.14 mmol) was V
dissolved in 10 mL of N,N-dimethylformamide dimethyl acetal (DMF-DMA), and the
mixture was refluxed for 4 h, then concentrated under reduced pressure to give. crude 3-[3-

(dimethylamino)prop-2-enoyl]-l-(4-methoxyphenyl)pyridazin-4(1H)-one which was used

to the next step without further purification.

[0222]

* Reference Example 11
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3-[(3-Fluorophenyl)hydrazono]pentane-2,4-dione
0 o0 ' ‘
“Me” Y Me
unN

F

To a solution of 3-fluoroaniline (1000 mg, 9.00 mmol) in 5 mL of water and 5 mL of

_concentrated hydrochloride solution, sodium nitrite (746 mg, 10.80° mmol) in 4 mL of -

water was added dropwise at 0 ‘fC, and the mixture was stirred at 0 °C for 1 h. Then to the
reaction mixture was added dropwise a solution of sodium acetate (2220 mg, 27.00 mmol)
and acetylacetone (990 mg, 9.90 mmol) in 10 mL of ethanol and 6 mL of water. The
miXture was stirred at room temperature overnight, filtered, washed with water, EtOH/H,O
(1:1) and hexane, and dried to givé 3-[(3-ﬂuorobhenyl)hydrazono]pentane-2,4-dione (650
mg, 33%). | |

H NMR (400 MHz, CDCls): § ppm 2.50 (s, 3H), 2.62 (s, 3H), 6.90 (dt, ] = 2.4, 8.0
Hz, 1H), 7.11 (dd, ] = 1.6, 8.0 Hz, 1H), 7.21 (td, J = 2.4, 10.0 Hz, 1H), 7.34-7.39 (m, 1H),
14.61 (s, 1H). '

[0223]

: Refererice Example 12

_ 3-[3-(Dimethylamino)prop—2-enoyl]-1-(3-ﬂuorophenyl)pyridazin-4(1H)-one
0 o0 ' :

(WNMe
N H Me

' N
s

_ -3-[(3-Fluorophenyl)hydrézono]pentane-2,4-dione (650 mg, 2.93 n;nmol) was dissolved
in 10 mL of N,N-dimethylformamide dimethyl acetal (DMF-DMA), and the mixture was

refluxed for 4 h, then concentrated under reduced pressure to give crude 3-[3-

" (dimethylamino)prop-2-enoyl]-1-(3-fluorophenyl)pyridazin-4(1H)-one which was used to

the next step without further purification.

©[0224]
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Reference Example 13
3-[(%—Fil(l)orophenyl)hydrazono]pentane-2;4-dione
Me’u\“/lL Me
HN'N
O
To a solution of 2-fluoroaniline (1000 mg, 9.00 mmol) in 10 mL of acetic acid and 2
5 mL of conceﬁtrated hydrochloride solution, sodium nitrite (746 mg, 10.80 mmol) in 4 mL
of water was added dropwise at 0 °C, and the mixturé was stirred at 0°C for 1 h. Then to
the reaction mixture was added dropwiseb a solution of sodium acetate (2220 mg, 27.00
| mmol) and acetylacetone (990 mg, 9.90 mmol) in 10 mL 6f ethanol and 6 mL of water.
The mixture was stirred at room temperature overnight, filtered, washed with water,
10 : EtOH/HZO (1_:1) and hexane, and dried to give 3-[(2-fluorophenyl)hydrazono]pentane-2,4-
~ dione (1280 mg, 64%). | -
'H NMR (400 MHz, CDCl3): § ppm 2.51 (s; 3H), 2.62 (s, 3H), ;7.14-7.24 (m, 3H),
7.77 (d, T = 8.0 Hz, 1H), 14.71 (s, 1H). |
[0225]
15 Reference Example 14

3-[3-(Dimethylamino)prop-2-enoyl]-1 -(2-ﬂuorophenyl)pyridazin-4( 1H)-one
0o 0

O
3'-[(2-Fluorophenyl)hydrazono]pentaﬁe-2,4-dione (6OQ mg, 2.70 mmol) was dissolved
in 10 ﬁL of N,N-dimethylformamide dimethyl acétal (DMF-DMA), and the mixture was
20 refluxed for 4 h, then concentrated under reduced pressure to give crude 3-[3-
(dimethylamino)prop-2-enoyl]-1-(2-fluorophenyl)pyridazin-4(1H)-one which was used to
“t.he next step without further pufiﬁcation. ' |
[0226] |

‘Reference Example 15 :
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3-[(4-Fluorophenyl)hydrazono]pentane-2,4-dione
0 0 '
Me)kl(u“Me
anN

o

F

" To a solution of 4-fluoroaniline (1000 mg, 9.00 mmbl) in 10 mL of acetic acid and 2
 mL of concentrated hydrochloride sblution, sodium ﬁitrite (746 mg, 10.80 mmol) in 4 mL
5 of watér was added dropwise at 0 °C, and the mixture was Stirred at 0°C for 1 h. Thén to
‘the reaction mixture was added dropwise a solution of sodium acetate (2220 mg, 27.00
rrimdl) and acetylacetone' (990 mg, 9.90 mmol) in 10 mL of ethanol and 6 mL of water.
‘The mixture was stirred at room temperaturé_ overnight, filtered, washed with water,
2 EtOH/H;0 (1:1) and hexane, and dried to give 3-[(4-fluorophenyl)hydrazono]pentane-2,4-
- 10 (ﬁone(12001ng,6096) ' ‘
'H NMR (300 MHz, CDCl3): & ppm 2.49 (s, 3H), 2.6-1 (s, 3H), 7.09-7.15 (m, 2H),
7.37-7.41 (m, 2H), 14.85 (s, 1H). '
o [0227]
Reference Example 16

15 ' ~ 3-[3-(Dimethylamino)prop-2-enoyl]-1-(4-fluorophenyl)pyridazin-4(1H)-one
00 ' ‘

(WN Me
.N H Me

N

<

F

3-[(4-Fluorophenyl)hydrazono]pentane-2,4-dione (650 mg, 2.93 mmol) was dissolved

in 10 mL of N,N-dimethylformamide dimethyl .ac.etal‘(DMF-DMA), and the mixture was

reﬂux.ed' for 4 h, then concentrated under. reduced préssure to give crﬁde 3-[3-

20 (dimefhylamino)prop-2-enoyl]-1-(4-ﬂuorophenyl)pyridazin-4(1H)-one which was used to
the next step without further purification. |

[0228]
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Reference Example 17

3-[(4-Chlorophenyl)hydrazono]pentane-2,4-dione -
0 0 -

Me™ " Me

HnN

Cl

To a solution of 4-chloroaniline (1000 mg, 7.87 mmol) in 10 mL of acetic acid and 2
5 mL of concentrated hydrochloride solution, sodium nitrite (652 mg, 9.45 mmol) ih 4 mL of
water was added dropwise at 0°C, and the mixture was stirréd at 0°C for 1 h. Then to the
ireaction mixture was added dropwise a solution of sodium acetate (1936 mg, 23.61 mmol) "
and acetylacetone (1023 mg, 10.23 mmol) in 10 mL of ethanol and 6 mL of water. The
mixture was stirred at room temperature overnight, filtered, washed with water, EtOH/H,O
| 10 (1:1) and hexane, and dried to give 3-[(4-chlorophenyl)hydrazbno]pentane-2,4-dione (1680
| mg, 90%). o
'H NMR (400 MHz, CDCl5): Spprﬁ 2.49 (s, 3H), 2.61 (s, 3H), 7.33-7.39 (m, 4H),
. 14.70 (s, 1H). " | |
[0229]
15 - Reference Example 18

1-(4-Chlorophényl)-3-[3-(dimethylamino)prop-Z-enoyl]pyridazin-4(1H)-onc
0 0

W’Y‘v”"
.N H Me

Cl

3-[(4-Chlorophenyl)hydrazono]pentane—2,4-dione’ (600 mg, 2.52 mmol) was dissolved
in 10 mL of N,N-dimethylformémide dimethyl acetal (DMF-DMA), and the mixture was
- 20 A refluxed for 4 hours, then concentrated under reduced pressure to give 4cru‘de 1-(4-
' chlorophenyl)-3-[3-(dimethylamino)prop-2-enoyl]pyridazin-4(1H)-one which was used to

the next step without further purification.
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[0230]
Reference Exémple 19

3-[(2-Methylphenyl)hydrazono]pentane-2,4-dione
0O 0

Me)lﬁl/IL Me

N
Me

To a solution of 2-methyian’iline (1000 mg, 9.34 mmol) in 10 mL of acetic acid and 2
mL of concentrated hydrochloride solution, sodium nitrite (774 mg, 11.21 mmol) in 4 mL
_of water was added dropwise at 0 °C, and the mixture was- stirred at 0°C for 1 h. Then to
the reaction mixture was added droprwise‘a solution of sodium acetate (2299 mg, 28.04
. mmol) and acetylacetone (1215 mg, 12.15' mmol) in 10 mL of ethanol and 6 mL of water.
The mixture was stirred at room temperature overnight, ﬁlteréd, washed with water,
-EtOH/H;O (1:1) and hexane, and dried to give 3-[(2-methylphenyl)hydrazono]pentane-2,4-
dione (1000 mg, 49%). LCMS: m/z = 219 [M*+H]. |
T [0231]

Reference Example 20

3-[3-(Dimethylamino)prop-2-enoyl]-1-(2-methylphenyl)pyridazin-4(1H)-one
O O

,f’\./"%r.«"'e“
N H M

N’
Me\©
3-[(2-Methylphenyl)hydrazono]pentane-2,4-dione (1000 ‘mg, - 4.59 'mmol) was
dissolved in 10 mL of N,N-dimethylformamide dimethyl acetal (DMF-DMA), aﬁd the
fnixture was refluxed for 4 h, then concentrated under reduced pressure to give crude 3-[3-
(dimethylamino)prop-2-enoyl]-1-(2-methylphenyl)pyridazin-4(1H)-one which was used to .
the next step without further puriﬁcatjon.

[0232]
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Reference Example 21

3-[(3-Methylphenyl)hydrazono]pentane-2,4-dione
o o :

Me}l\|(lL Me
HN'N

Me
To a solution of 3-methylaniline (1000 mg, 9.34 mmol) in 10 mL of acétic acid and 2
5 mL of concentrated hydrochloride solution, sddium nitrite (774 mg, 11.21 mmol) in 4 mL
of water was added dropwise at 0°C, and fhg miXture was stirred at 0 °C for 1 h. Then to
the reaction mixture was added dropwise a solution of sodium acetate (2299 -fng, 28.04
mmol) and acetylacetone (1215 mg, 12.15 mmol) in 10 mL of ethanol and 6 mL of water.
_The mixture was stirred at room temperature overnight, filtered, washed with water,
10 EtOH/H,O (1:1) and hexane, and dried to give 3-[(3_—ﬁ1ethylphenyl)hydrazono]pentane-2,4-
dione (500 mg, yield 24%). LCMS: m/z =219 [M'*+H].
[0233] ‘
Reference Example 22

3-[3-(Dimethylamino)prop-2-enoyl]-1-(3-mefhylphenyl)pyridazin-4(1H)-orie
0 0 '

(P
N.N H M
o Wl
3-[(3-Mcthylphenyl)hydrazono]pentane-2,4-dione (500 mg, 2.29 mmol) was dissolved

in 10 mL of N,N-dimethylformamide dimethyl acetal (DMF-DMA), and the mixture was
refluxed for 4 h, then concentrated under reduced pressure to give crude 3-[3-
(dimethylamino)prop-2-enoyl]-1-(3-methylphenyl)pyridazin-4(1H)-one which was used to

20 the next step without further purification.

[0234]

Reference Example 23
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3-[(3-Methoxyphenyl)hydrazono]pentane-2,4-dione
o O .
Me),\l(lL Me
HN N

b MeO

" To a solution of 3-methoxyaniline (1000 mg, 8.13 mmol) in 10 mL of acetic acid and
- 2 mL of concentrated hydrochloride solution, sodium nitrite (673 mg, 9.76 mmol) in 4 mL
5 . of water was added dropwise at 0°C, 'and the mixture was stiﬁed at 0°C for 1 h. Then to
the reaction mixture was added dropwise a solution of sodium acetate (2000.mg, 2439
'mmol) and acetylacetone (1057 mg, 10.57‘mmol) in 10 mL of ethanol and 6 ﬁL of water.
The mixture was stirred at room temperature overnight, filtered, washed with water,
‘ EtOH/I—120 (1:1) and hexane, and dried to give 3-[(3-methoxyphenyl)hydrazono]pentane-
1’0 2,4-dione (840 mg, 44%). LCMS: m/z =235 [M*+H]. | |
[0235] |
Reference Example 24

3-[3-(Dimethylamino)prop-2-enoyl]-1-(3-methoxyphenyl)pyridazin-4(1H)-one
0 o0 '

MNMG
N H Me

N

W

15 . 3-[(3—Methoxyphenyl)hydrazono]pentane-2,4-dione (500 mg, 2.14 mmol) was
| ‘dissolved in 10 mL of N,N-dimethylformamide dimethyl acetal (DMF-DMA), and the
mixture was refluxed for 4 h, then concentrated under reduced pressure to give crude 3-[3-
(dimethylamino)prop-2-enoyl]-1-(3-methoxyphenyl)pyridazin-4(1H)-ong which was used
to the next step without further purification.
20 [0236]
Reference Example 25

3-{[2-(Trifluoromethyl)phenyl]hydrazono} pentane-2,4-dione
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O 0
Me 1 Me
) HN’N

F,c\©
To a solution of 2-(trifluoromethyl)aniline (1.09 g, 6.80 mmol) in 5 mL of water and 5
mL of concentrated hydrochloride solution, sodium nitrite (563 mg, 8.16 mmol) in 4 mL of

water was added dropwise at 0 °C, and the mixture was stirred at 0 °C for 1 h. Then to the

reaction mixture was added dropwise a solution of sodium acetate (1.67 g, 20.40 mmol)

and aéetylacetone' (748 mg, 7.48 mmol) in 10 mL of ethanol and 6 mL of water. The

mixture was stirred at room temperature overnight, filtered, washed with water, EtOH/H,O

(1:1) and hexane, and dried to give 3-{[2-(trifluoromethyl)phenyl]hydrazono} pentane-2,4-

" dione (634 mg, 33%).

'H NMR (300 MHz, CDCl;): § ppm 252 (s, 3H), 2 63 (s 3H) 7.24-7.29 (m, 1H),
760 766(m 2H), 796(84Hz 1H), 15. 06(s 1H).
[0237]
Reference Example.26 _
3-[3-(Dimethylamino)prop-2-enoyi]-1 -[2-(tr_iﬂuoromethyl)phenyl]pyridazin-4( 1H)-
one |
-0 0

Wt‘ me
.N H Me

N
F3C©

3-{[2-(Trifluoromethyl)phenylJhydrazono} pentane-2,4-dione (63.4 mg, 2.33 mmol)
was dissolved in 10 mL of N,N-dimethylformamide dimethyl acetal (DMF-DMA), and the

mixture was refluxed for 4 h, then concentrated under reduced pressure to give crude 3-3-

(dimethylamino)prop-2-enoyl]-1-[2-(trifluoromethyl)phenyl]pyridazin-4(1H)-one ~ which

was used to the next step without further purification.

[0238)
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Reference Example 27

3-[(4-Morpholin-4-ylphenyl)hydrazono]pentane-2,4-dione

unN
2
()

To a solution of 4-morpholin-4-yianiline (1000 mg, 5.62 mmol) in 10 mL of acetic
acid and 2 mL of concentrated hydrochloride solution, sodium nitrite (465 mg, 6.74 mmol)
in 4 mL of water was added dropWise at 0°C, and the mixture was stirred at 0°C for 1 h.
Then to the reaction rriixtufe was added dropwise a solution of sodium acetate (2764 mg,
33.71 mmol) and acetylacetone (730 mg, 7.30 mmol) in 10 mL of ethanol and 6 mL of
water. The mixture was stirred at room température overnight, filtered, washed with water,
EtOH/H, O (1:1) and hexéne, and dried to give 3-[(4-morpholin-4-
ylphenyl)hydrazono]pehtane-2,4-dion'e (900 mg, 55%). .

LCMS: m)z =290 [M"+H].

[0239] |

Reference Example 28

*3-[3-(Dimethylamino)prop-2-enoyl]-1-(4-morpholin-4-ylphenyl)pyridazin-4(1H)-one
(o JNo} : ‘ -

Mmme
N'N H Me

)

3-[(4-Morpholin-4-ylphenyl)hydrazono]pentane-2,4-dione (900 mg, 3.11 mmol) was

dissolved in 10 mL of N,N-dimethylformamide dimethyl acetal (DMF-DMA), and the

mixture was refluxed for 4 h, then concentrated under reduced pressure to give crude 3-[3-
(dimethylamino)prop-2;enoyl]- 1-(4-morpholin-4-ylphenyl)pyridazin-4(1H)-one which was

used to the next step without further purification.
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[0240]
Reference Example 29
3-(Phenylhydrazdno)pentane-Z,4-dione
O O '
Me’uﬁ,/IL Me
HN'N
5 - To a solution of aniline (2000 mg, 21.50 mmol) in 30 mL of acetié acid and 5 mL of
concentrated hydrochloride solution, sodium nitrite (1780 mg, 25.80 mmol) in 8§ mL of
. water was added dropwise at 0°C, and the mixture was stirred at 0°C for 1 h. Then to the
reaction mixture was adcied'dropwise a solution of sodium acetate (5290 mg, 64.50 mmol)
and acetylacetone (2795 mg, 27.95 mmol) in 20 mL of ethanol and 12 mL of water. ’fhe
.10 ' mixture was stirred at room temperature overnight, filtered, washed with water, EtOH/H,O
(1:1) and hexane, and dried to give 3-(phénylhydrazono)pentane-2,4-dion_e (2955 mg,
© 67%). |
'H NMR (400 MHz, CDCls): 5 ppm 2.50 (s, 3H), 2.61 (s, 3H), 7.21 (dd, J = 8.0, 4.4
Hz, 1H); 7.41 (d, ] = 4.4 Hz, 4H), 14.74 (s, lH) | ' '
15 [0241] |

Reference Example 30

3-[3-(Dimethylamino)prop-2-enoyl]-1-phenylpyridazin-4(1H)-one
O O

fkl(uY/\N Me
N H Me ’

_ 3-(Phenylhydrazono)pentane-2,4-dione (470 mg, 2.30-mmol) was dissolved in 10 mL
20 of N,N-dimethylformamide dimethyl acetal (DMF-DMA), and the miktu're was refluxed

for 4 h, then concéntréted under reduced pressure to give crude 3-[3-(dimethylamino)prop-
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2-enoyl]-1-phenylpyridazin-4(1H)-one which was used to tﬁe next step without further
purification. ‘

"H NMR of the crude product (400 ‘MHz, DMSO-dg): & ppm 2.84 (s, 3H), 3.11 (s, 3H),
5.50 (br, 1H), 6.55 (d, J = 8.0 Hz, 1H), 7.43-7.46 (m, 1H), 7.57 (t, J = 7.6 Hz, 2H), 7.70 (d,
J=8.0 Hz, 2H), 8.81 (d, J = 8.0 Hz, 1H).

[0242] |

Reference Example 31

3-[(4-Methylphenyl)hydrazono]pentane-2,4-dione

0O 0
Me)lﬁl/u“Me
HN.N

Me

To a solution of 4-methylaniline (1000 mg, 9.34 meol) in 10 mL of acetic acid and 2

. mL of concentrated hydrochloride soluﬁon, sodium nitrite (774 mg, 11.21 mmol) in 4 mL

of water was added dropwise at 0‘9C, and the mixture“ was stirred at 0°C for 1 h. Then to
the réaction mixture was added dropwise a. solution of s‘odium acetate (2299 mg, 28.04
mmol) and acetylacetone (1215 mg, 12.15 mmol) in 10 mL of ethanol and 6 mL of water.
The mixture was stirred at room temperature ermight, filtered, washed with water,
EtOH/HZO (1:1) and hexane, and dried to give 3-[(4-mg:thylphenyl)hydfazono]pentane-2,4-
dione (480 mg, 24%). |

'H NMR (400 MHz, CDCls): & ppm 2.36 (s, 3H), 2.49 (s, 3H), 2.60 (s, 3H), 7.21 (d, J
= 8.0 Hz, 2H), 7.32 (d, J = 8.0 Hz, 2H), 14.82 (s, 1H).

[0243]

Reference Example 32

3-[3-(Dimethylamino)prop-2-enoyl]-1-(4-methylphenyl)pyridazin-4(1H)-one
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O O

® Z rl‘Me
N.N H Me
Me

3-[(4-Methylphenyl)hydrazono]pentane-2,4-dione (462 mg, 2.12 mmol) was dissqlved
in 10 mL of N,N-dimethylformamide dimethyl acetal (DMF-DMA), and the mixtu-re was
refluxed fof 4 h, then concentrated under reduced preséure to give crude 3-[3-

5 (dimethylamino)prop-2'-enoyl]-1—(4-methylphenyl)pyridazin-4( 1H)-one which was used to

the next step without further purification.

'H NMR of the crude product (400 MHz, DMSO-dg): 8 ppm 2.38 (s, 3H), 2.84 (s, 3H),
3.10 (s, 3H), 6.53 (d, J = 8.0 Hz, 1H), 7.37 (d, J = 8.0 Hz, 2H), 7.58 (d, J = 8.0 Hz, 2H), -
8.76 (d, J=8.0 Hz, 1H). | |

10 [0244]
| Reference Examplé 33

 3-{[2-(Difluoromethoxy)phenyl]hydrazono} pentane-2,4-dione
0O O :
‘Me” Y Me
HN' N ’

F\Fro©

Toa éolution of 2-(difluoromethoxy)aniline (1000 mg, 6.25 mmol) in 15 mL of acetic |
15 acid and 2.5 mL of concentrated hydrochloride .soluti.on, sodium nitrite (518 mg, 7.50
mmol) in 4 mL of water was added ’drop,wisé at 0°C, and the mixture was stirred at 0 °C for
1 h. Then to the reaction miXture was added dropwise a solution of sodium acetate (1538
mg, 18.75 mmol) and acetylacetone (812 mg, 8.12 mmol) in 10 mL of ethanol and 6 mL of
-water. The mixture was stirred at room température overnight, filtered, washed with water,
20 - EtOH/H,O (1:1). and  hexane, and dried to- give  3-{[2-
' (difluoromethoxy)phenyl]hydrazono} pentane-2,4-dione (1590 mg, 94%). | o
LCMS: m/z =271 [M'+H].
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{0245]
Refere‘nce Example 34

1-[2-(Difluoromethoxy)phenyi}-3-[3 -(dimethylamino)prop-Z-enoyl_]pyridazin-4( 1H)-

one

0 0 '
WN Me
: N'N H Me
F O
'O
F
3-{[2-(Diﬂuorbm_etho'xy)phenyl]hydrazono}pentane-2,4-dione (500 mg, 1.85 mmol)
was dissolved in 10 mL of N,N-dimethylformamide dimethyl acetal (DMF-DMA), and the

- mixture was refluxed for 4 hours, then concentrated under reduced pressure to give crude

1-{2-(diﬂuoromethoxy)phenyl]-3-[3 -(dimethylamino)prop-z-enoyl]pyridazin'-4(lH)-one
which was used to the next step without further purification. ‘

[0246]

Reference Example 35

3-{[3-(Diflubromethoxy)phen'yl]hydrazono}pentane-2,4-dione
O O
Me”™ 7 Me
N

X
F” O

To a solution of 3-(diﬂuoromethoxy)aﬂiline (1000 mg, 6.25 mmol) in 10 mL of acetic
acid and 2 mL of concentrated hydrochloride solution, éodium hitrite (518 mg, 7.50 mmol)
in 4 mL of water was added dropwise at 0°C, and the mixture was stirred at 0°C for 1 h.
Then to the réaction mixture was added dropwise a solution of sodium acetate (1538 mg,
18.75 mthol) and écetylacetone (812 mg, 8.12 mmol) in 10 -mL of ethanol and 6 mL of

water. The mixture was stirred at room temperature overnight, filtered, washed with water,

" EtOH/H,0 (1:1) and hexane,  and dried to give 3-{[3-

(difluoromethoxy)phenylthydrazono} pentane-2,4-dione (1500 mg, 89%).

LCMS: m/z =271 [M*+H].
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[0247]
Reference Example 36
1-[3-(Diﬂuoromethoxy)phenyl]-B-[3-(dimethylamino)prop42-enoyl]pyridazin-4(1H)-

one
O O

.N H Me

A ) N
; @
5 ' .F)_\O

,34-{[3-(Diﬂuoromethoxy)phenyl]hydraéonb}pentane-2,4-dione (800 'mg, 2.96 mmol)
was dissolved in 10 mL of N,N-dimethylfomiamide-dimethyl acetal (DMF-DMA), and the
mixture was refluxed for 4.h, then concentrated under reduced pressure to give crude 1-[3-
(diﬂuoromethoxy)phenyl]-3-[3-(dimethylamino)pfop-Z-enbyl]pyridazin-4(1H)-one which
10 was used to the next step without further purification.
[0248]
Reference Example 37

3-{[4-(Difluoromethoxy)phenyl]hydrazono} pentane-2,4-dione |
O O

Me™ 3 Me
HN'N

FTO
15 | - To a solution of 4-(diﬂuoromethoxy)aniline (1000 mg, 6.25 mmol) in 10 mL Qf acetic
acid and 2 mL of concentrated hydrochloride solution, sodium nitrite (518 mg, 7.50 mmol)
~in4 mL of Wafer was added dropwisé at 0°C, and the mixture was stirred at 0°C for 1 h.
The_h to the reaction mixture was added dropwise a solution of sodiﬁfn acetate (1538 mg,
18.75 mmol) and acetylacetone (812 mg, 8.12 mmol) in -10 mL} of ethanol and 6 mL of

20 ~  water. The mixture was stirred at room temperature overnight, fittered, washed with water,
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EOH/H,0  (1:1) and  hexane, and dried to  give  3-{[4-
(diﬂuoromethoxy)phenyl]hydfazono}pentane-2,4-dione (1400 mg, yield 82%).

LCMS: m/z =271 [M'+H].

[0249]

Reference Example 38

1'-[4-(Diﬂuoromefhoxy)phenyl]-3-[3-(dimethylamino)prop-2-enoyl]pyridazin-4(lH)-

- one

(o I o]

WN Me
N H Me

N

9

T

3-{[4-(Difluoromethoxy)phenyljhydrazono}pentane-2,4-dione (600 mg, 2.22 mmol)
was dissolved in 10 mL of N,N-dimethylformamide dimethyl acetal (DMF-DMA), and the

mixture was refluxed for 4 h, then concentrated under reduced pressure to give crude 1-[4-

_ (diﬂuoromethoxy)phenyl]-3-[3-(dimethylamino)prop-Z-enoyl]pyridazin-4(lH)—one which

was used to the next step without further purification.
(0250}
Reference Example 39
3-[(2-Morpholin-4-ylphenyl)hydrazono]pentane-2,4-dione
o o : :
Me)1\|(u\ Me
v .N
(o) HN
A

To é solution of 2-morpholin-4-ylaniline (1000 mg, 5.62 mmol) in 10 mL of acetic
acid and 2 mL of concentrated hydrochloride solution; sodium nitrite (465 mg, 6.74 mrriol)
in.4 mL of water was added dropwise at 0°C, and the mixture was stirred at 0°C for 1 h.
Then to Athe.. reaction mixturé was added dropwise a solution‘df sodium acetate (2764 mg,

33.71 mmol) and acetylacetone (730 mg, 7.30 mmol) in 10 mL of ethanol and 6 mL of
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water. The mixture was stirred at room temperature overnight, filtered, washed with water,
EtOH/H,0 (1:1) and- hexane, and dried to give 3-[(2;morpholiné4- A
ylphenyl)hydrazbno]pentane-2,4-dione (1000 mg, 62%). '
LCMS: m/z = 290 [M'+H]. |
[0251]
~ Reference Example 40 ‘
: 3-[34(Dimetgylamino)prop-2-enoyl]-l-(2-morpholin-4-ylphenyl)pyﬁdazin-4(lH)-one

0
WNMe
.N H NMe

|
o) N
T
3-[(2-Morpholin-4-ylphenyl)hydrazono]pentarie-2,4-dionev(1000 mg, 2.46 mmol) was

dissolved in 10 mL of N,N-dimethylformamide dimethyl acetal (DMF-DMA), and the

mixture was refluxed for 4 h, then concentrated under reduced pressure to give crude 3-[3-

| (dimethylamino)prop-2-enoyl}-1-(2-morpholin-4-ylphenyl)pyridazin-4(1H)-one which was

used to the next step without further purification.
[0252]-
Rgfefence Example 41
3-(Pg'ri<gn-3-ylhydrazono)pentane-2,‘4-dione
>Me)k|(-u“Me o |
HN
J
‘To 3-aminopyridine (564 mg, 6.00 mmol) were added >4 mL of concentrated sulfuric

acid and 1.2 mL of water at 0°C, and the mixture was stirred at room temperature until it .

was clear. To the reaction mixture was added a solution of sodium nitrite (414 mg, 6.00

mmol) in water (1.2 m'L) at 0°C. The mixture was stirred for several min (>15 min). The

solution of diazonium salt was poured into the solution of 2,4-pentanedione (600 mg, 6.00

mmol) and potassium acetate (18.0 g, 180 mmol) in ethanol (120 mL) at 0°C. The mixture

- was stirred at 0 °C for 30 min and at room temperature for 30 min. The reaction mixture
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was added to 120 mL of saturated Na2C03 aquedus solution. The mixture was extracted
with dichloromethane, washed with water and bfine, dried over Na,SO,, and concentrated

under reduced pressure to give 3-(pyridin-3-ylhydrazono)pentéh'e-Z,4-dione (242 mg, yield

20%).

LCMS: m/z = 206 [M'+H].
[0253]
Reference Example 42

3-[3-(Dimethylamino)prop-2-enoyl]-1-ﬁyridin-3-ylpyridazin—4(lH)-one

O O
® Y NMe
N.N H Me
’d
N\I

3-(Pyridin-3-ylhydrazono)pentane-2,4-dione (200 mg, 0.98 mmol) was dissolved in 10

‘mL of N,N-dimethylformamide dimethyl acetal (DMF-DMA), and the mixture was

refluxed for 4 h, then concentrated under reduced Apressure to give crude 3-[3-
(dimethylamino)prop-2-enoyl]-1-pyridin-3-ylpyridazin-4(1H)-one which was used to the
next step without funhér purification.

'H NMR of the crude product (400 MHz, CDCls): § ppm 2.90 (s, 3H), 3.15 (s, 3H),

. 5.64 (d, J = 11.6 Hz, 1H), 6.74 (d, J = 8.4 Hz, 1H), 7.45-7.48 (m, 1H), 8.00-8.03 (m, 1H),

8.20 (d, J = 8.0 Hz, 1H), 8.65-8.66 (m, 1H), 8.88 (d, J = 2.8 Hz, 1H).
[0254) ‘
Reference Example 43
3-(I:)yrigin-4-ylhydra_zond)pentane-2,4-dione

Me ,'A Me
HN.N
’d
NS

N

4-Aminopyridine (470 mg, 5.00 mmol) was added to a solution of 3 mL of phosphoric

~ acid (85%) and 2 mL of nitric acid (65%) at -6 °C. When the mixture reached to room

temperature it was cooled to -6 °C and solid sodium nitrite (350 mg, 5.00 mmol) was added
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. during 10 min. Small pieces of ice (50 g) were added into the solution. The mixture was-

added at 0°C to a suspension of corresponding 2,4-pentanedione (500 mg, 5.00 mmol) and
potassium acetate (20 g) in ethanol (250 mL). The solution was stirred for 15 min, added to
250 mL of saturated Na;COj; aqueous solution, extracted with dichloromethane, washed
with water and brine, dried over Na;SO4, and concentrated under reduced pressure to give
3-(pyridin-4-ylhydrazono)pentane-2,4-dione (149 mg, yield 14%).

'H NMR (400 MHz, CDCl;):-S ppm 2.52 (s, 3H), 2.62 (s, 3H), 7.27-7.29 (m, 2H),
8.59-8.61 (m, 2H), 1423 (s, 1H). |

[0255]

Reference Example 44

3-[3-(Dimethylamino)prop~2-enoyl]-1-pyr_idin-4-ylpyridazin-4(IH)-one_
0o 0 ‘

N.N H Me

’

-~

3-(Pyridin-4-ylhydrazono)pentane-2,4-dione (120 mg, 0.58 mmol-) was dissolved in 10 |
InL of N,N-dimethylformamide .dimet-hyl acetal (DMF-DMA), and the mixture was>
refluxed for 4 h, then concentrated under reduced pressure to give crude 3-[3-
(dimethylamino)prop-z-enoyl]-l-pyridin-4-ylpyridazin-4(1H)—one which was used to the
next step without further purification. _

lH_NMR of the crude product (400 MHz, CDCl;): 6 ppm 2.92 (s, 3H), 3.16 (s, 3H),
5.56-5.58 (m, 1H), 6.73 (d, J=8.0 Hz, 1H), 7.59 (dd, J = 4.8, 1.6. Hz, 2H), 8.30 (d, ] = 8.0
Hz, 1H), 8.74 (dd, J = 4.8, 1.6 Hz, 2H).

[0256]

Reference Exampie 45

3-[(2-Chlorophenyl)hydrazono]pentane-2,4-dione
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0O O
Me” " Me
HN'N

o

To a solution of 2-chloroaniline (1000 mg, 7.87 mmol) in 10 mL of acetic acid and 2
mL of concentrated hydrochloride solution, sodium nitrite (652 mg, 9.45 mmol) in 4 mL of
water was added dropwise at 0°C, and the mixture was stirred at 0°C for 1 h. Then to the

reaction mixture was added dropwise a solution of sodium acetate (1940 mg, 23.62 mmol)

and acetylacetone (1024 mg, 10.24 mmol) in 10 mL of ethanol and 6 mL of water. The

“mixture was stirred at room temperature overnight, filtered, washed with water, EtOH/H,O

(1:1) and hexane, and dried to give 3-[(2-chlorophenyl)hydrazono]pentane-2,4-dione (860
mg, 46%). | - |

'H NMR (400 MHz, CDCls): & ppm 2.52 (s, 3m, 2.64 (s, 3H), 7.11-7.15 (m, 1H),
7.34-7.37 (m, 1H), 7.42 (dd, J = 8.0, 1.2 Hz,:1H), 7.81 (dd, J = 8.0, 1.2 Hz, 1H), 14.88 (s,
1H). | ' |

[0257]

Reference Example 46

1-(2-Chlorophenyl)-3'-[3-(dimethylémino)prop42-enoyl]pyridazin-4(l-H)-one
o O : o

WNMG
N H Me

N
c1\©
3-[(2-Chlorophenyl)hydrazonb]pentane-2,4-dioﬁe '(500 mg, 2.10 mmol) was dissolved
in 10 mL of N,N-dimethylformamide dimefhyl acetal (DMF-DMA), and the mixture was
refluxed for 4 h, then concentrated under reduced pressure to give crude 1-(2-
chlorophenjl)—3-[3-(dimethylamino)prop-2-enoyl]pyridazin-4(lH)-one which was used to

the next step without further purification. .
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FH NMR of the crude product (400 MHz, CDCl3): & ppm 2.90 (s, 3H), 3.12 (s, 3H),
~5.56-5.59 (m, 1H), 6.67 (d, J = 8.0 Hz, 1H), 7.42-7.45 (m, 2H), 7.52-7.57 (m, 2H), 7.91 (d,
J=8.0 Hz, 1H). |
[0258]
5 Reference Example 47
3-{[3-gMect)hylsulfanyl)phenyl]hydrazoﬁo}pentane-2,47dione

‘ Me)’m/lLMe
HN.‘N

we

A solution of 3-(methylsulfanyl)aniline (13.9 g, 100 mmol) iq hydrochloric acid (6 N,
100 mL) was cooled with an ice brine bath and treated with a solution of sodium nitrite
10 (838 g, 121' mmol) in water (25 mL) ,dropwisé to keep the temperature between -5 °C-and
5 °C. The in situ formed diazonium solution was quickly added to a mixture of 2,4-
pentanedione (10.2 g, 102 mmol) and -sodium acetate (150 g.,‘ 183 mmol) in ethanol (170
rﬁL) and water (60 mL) cooled to below 0 °C. After stirring at 0 °C for 30 min, the
suspension was filtered, washed with water (40 mL) and evaporated with toluene to afford
15 4. 3-{[3-(fhethylsulfanyl)phenyl]hydrazono}pen_tane-2,4-dione (23.10 g, 92%) as a yellow-
red solid. | | |
'H NMR (500 MHz, DMSO-de) 8 pphi 2.43 (s, 6H), 2.47 (s, 3H), 7.04-7.06 (m, 1H),
7.31-7.36 (fn, 2H), 7.46 (s, 1H), 13.80 (br s, 1H); APCI MS m/z 251 [M + HJ".
[0259] -
20 -V Reference Example 48
3-[3-(DimethylaminQ)pfop-Z-enoyl]-1-[3-(methylsulfanyl)phenyl]py;idazin-4(lH)-
one o o
A\ Me

(A )
‘N'N HVMe

el
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A mixture of 3-{[3-(methylsulfanyl)phen-yl]hydrazono}pentane-2,4-dione (149 g,
59.6 mmol) in N,N-dimethylformamide dimethylacetal (70 mL) was stirred at i25 °C for
2.5 h. After this time, the reaction was directly cor_lcentrated' and then dissolved in
methanol (80.0 mL). After concentration, the crude product was purified by flash
chromatography (silica gel, methylene chloride to 95:5 methylene chloride/ methanol) to
afford 3-[3-(dimethylarﬁino)prop;2;enoyl]-l-[3-(methylsulfanyl)phenyl]pyridazin-4(lH)-
one (16.3 g, 87%) as a yellow-brown s.olid. _

'H NMR (500 MHz, DMSO-dg) & 2.54 (s, 3H), 2.83 (s, 3H), 3.09 (s, 3H), 5.23 (br s; :
1H), 6.53 (d, J = 8.0 Hz, 1H), 729732(m, 1H), 7.43-7.53 (m, 4H), 8.81 (d, J = 8.0 Hz,
1H); APCI MS m/z 316 [M + HJ".

[0260]

Reference Example 49

1-[3-(Methylsulfanyl)phenyl] -3-(1-phenyl- l‘H-pyrazol-S-yl)pyridazin-4(1 H)-one and

1-[3- (methylsulfanyl)phenyl] -3-(1-phenyl- 1H-pyrazol 3-yl)pyr1dazm-4(1H)-one

e
s %

A ' mixture of ' 3-[3-(dimefhylamin‘o)prop-2-enoy1]-l-‘[3-'
(methylsulfanyl)phenyl]pyridazin-4( 1H)-one (3.69 g, 11.7 mmol) in methanol (80 mL) was
treated with phenyihydrazine (2.66 g, 24.6 mmol) and the resulting mixture waé stirred at
reflux for 8 h. After this time, the reaction was diréctly concentrated to remove hethanol ',
and then dissolved in methylene chloride (100 mL). The solution was washéd with 2 N
hydrochloride (60 mL), water (60 mL), and brine (60 mL). After concentration, the crﬁde
product was purified by ﬁash chromatography (silica gel, methylene chloride to 95:5
methylene chloride/ methanol) afforded .1-[3-(methylsulfan&l)phenyl]-3-(1-phenyl-lH-

- pyrazol-5-yl)pyridazin-4(1H)-one  and 1-[3-(methylsulfahyl)phenyl]-3-(1-phenyl-1H—
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pyr&ol-3-yl)pyriduin4(lH)-one (2.72 g, 65%) in a regiomeric r;'«ltio of about 1:1 as a
white solid. A |

'H NMR for 2 isomers (500 MHz, DMSO-ds) & ppm 6.63 (d, J = 8.0 Hz, 1H), 6.66 (d,
J =17.9 Hz, 1H), 6.82-6.85 (m, 1H), 7.05 (s, 1H), 7.19-7.22 (m, 2H), 7.29 (t, J = 8.0 Hz,
1H), 7.34-7.39 (m, 5H), 742 (d, ] = 7;1 Hz, 1H), 7.45-7.49 (m, 2H), 7.50-7.56 (m, 3H),
7.59 (d, J = 9.3 Hz, 1H), 7.68 (s, 1H), 7.82 (d, ] = 1.7 Hz, 1H), 7.92 (d, J = 7.8 Hz, 2H),
8.59 (d, ) =2.4 Hz, IH), 8.84 (d,J=8.0 Hz,v 1H), 8.89 (d, J = 7.9 Hz, 1H); APCI MS m/z
361 [M + HJ". | | |

[0261]

Reference Example 50 .

3-[(3;)Hygroxyphenyl)hydrézc)no]pentane-2,4-dione

Me™ 3 Me
HN’N

HO

A solution of 3-aminophenol (5.16 g, 47.3 mmol) in tetrafluoroboric acid (30 mL,

50% in water) was cooled with ice brine bath and treated with sodium nitrite (3.92 g, 56.8

. rrimol) in water (18 mL) dropwise’-to keep the bath temperature between -5 °C and 5 °C.

The in situ formed diazonium solution was quickly added to a mixture of 2,4-pentanedione

" (4.73 g, 47.3 mmol) and sodium acetaté (100 g, 73.5 mmol) in ethanol (80 mL) and water

(30‘mL) below 0 °C. After stirring at 0 °C for 30 min, the sﬁspension was filtered, washed

with water (70 mL) and evaporated with toluene to afford 3-[(3-

“hydroxyphenyl)hydrazono]pentane-2,4-dione (5.85 g, 56%) as a brick-red solid.

'H NMR (500 MHz, DMSO-dg) 8 ppm 2.42 (s, 6H), 3.44 (br s, 1H), 6.58-6.60 (m,
1H), 6.90-6.93 (m, 1H), 6.99 (d, J = 2.1 Hz, 1H), 7.15-7.18 (m, 1H); ESI MS m/z 221 [M +
ar S |

[0262]

Reference Example 51
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3-[3-(Dimethylamino)prop-2-enoyl]-1-(3 -hydroxyphenyl)pyridazih-4( 1H)-one
. 0O Q ’

03 2 N-Me

N'N H Me

e

A mixture of 3-[(3-hydroxyphenyl)hydrazeno]pentane-2,4-didne (2.02 g, 9.18 mmol)
in N,N-dimethylformamide dimethylacetal (20 mL) was stirred at 100 °C for 1 h. After this
5 ' . time, the reaction was directly concentrated and then dissolved in methanol '(60 mL). After
evaporation with silica gel, the crude product was puriﬁed by flash cﬁromatography (silica
gel, methylene chloride to 92:8 methylene chlorlde/methanol) to afford 3-[3-
4(dlmethylammo)prop-2-enoyl] 1-(3- hydroxyphenyl)pyr1dazm-4(1H) -one (1.72 g, 66%) as
a brown-red solid.
10 - 'H NMR (500 MHz, DMSO-ds) § ppm 2.83 (s, 3H), 3.09 (s, 3H), 5.21-5.23 (m, 1H),
6.50v (d, J = 8.0 Hz, 1H), 6.79-6.82 (m, 1H), 7.08-7.11 (m, 2H), 7.33 (t, ] = 8.1 Hi,~ l-H),
8.74 (d, J = 8.0 Hz, 1H), 9.93 (s, 1H); ESI MS m/z 286 [M + HJ". |
[0263] | |
Reference Example 52

15 -(3-Hydroxyphenyl) -3-(1-phenyl-1H-pyrazol-5-yl)pyridazin-4(1H)-one

Py &

| A mixtu;e of 3-[3-(dimethylamino)prop-2-enoyl]-1-(3-hydroxyphenyl)pyridazin-

4(1H)-ohe (0.481 g, 1.69 mmol) in methanol (10 mL) was treated with phenylhydrazine

(0.462 g, 4.28 mmol) and the resulting mixture was stirred at reflux for 14 h. After this

20 . time, the reaction was directly concentrated to rer_no(ze methanol and then dissolved in
methylene chldfide (60 mL). The solution was washed with water (60 rﬁL), and brine (20

. mL). After concentrated with silica gel, chromatography (silica, methylene chloride to 1:19
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methanol/methylene chloride) afforded 1-(3-hydroxyphenyl)-3-(1-phenyl-1H-pyrazol-5-
yDpyridazin-4(1H)-one (0.360 g, 65%)asa brown-yelvlow solid. '
| 'H NMR (500 MHz, DMSO'dé) d ppm 6.63 (d, J = 7.8 Hz, 1H), 6.85 (d, J = 9.0 Hz,
1H), 7.21-7.23 (m, 2H), 7.35-7.39 (m, 3H), 7.52-7.56 (m, 2H), 7.92 (d, J = 7.9 Hz, 2H),
8.59 (d, ] =2.3 Hz, 1H), 8.81 (d, J = 7.8 Hz, 1H), 10.0 (s, 1H); ESI MS m/z 331 [M + HJ".

[0264]

Reference Example 53

_ 3-(1-Phenyl-lH-pyraz_ol-S-yl)-l-(3-sulfanylphényl)pyridézin—4(lH)-one and 3-(1-

phenyl-1H-pyrazol-3-yl)-1-(3 -sulfanylphenyl)pyridazin-4( 1 H)-one

(SYFN M’“@
N N

| 1

N

A
Welngie
A solution of 1-[3-(methylsulfanyl)phenyl]-3-( 1--phenyl-lH-pyrazol-S-yl)byridazin-
4(1H)-one and 1-[3 -(methylsulfanyl)phenyl]-3-v(1 -phenyl-1H-pyrazol-3-yl)pyridazin-
4(1H)-one (0.300 g, 0.'83 mmol) and sodium t-butylthiolate (0.295 g, 2.63 mmol) in DMF

(6 mL) was heated at 170 °C in a sealed tube for 2.5 days. After that time, the reaction was

cooled to room temperature and diluted with water (60 mL). Aqueous HCI (I N, 2 mL, 2

‘'mmol) was added and the reaction extracted with ethyl acetate (2 x 80 mL). The combined

organic phases were washed with aqueous 5% LiCl solution (100 mL) and séturated NaCl
aqueous solution (80 mL). The érganics were dried (Mg‘SO4) and concentrated to yield the
mixture of the title compounds as a brown gum (0.325 g). LCMS analysis of the reaction
product indicated that 2 isomers of the thiol product were produced in = 1.5:1 ratio. The
crude product was used in the following reaction without further purification - or _
characterization. |

[0265]

Reference Example 54
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1-[3-(1H-Benzimidazol-2-ylsulfanyl)phenyl]-3-(1-phenyl-1H-pyrazol-5-yl)pyridazin-
4(1H)-one and 1-[3-(1H-benzimidazol-2-ylsulfanyl)phenyl}-3-(1-phenyl-1H-pyrazol-3-

yl)pyridazin-4(1H)-one

| E'ZR/% (:)‘l\.'(@@ L
Q;B‘s@ Qﬂ}\f@ |

A solution of the crude -mixture of 3-(1-phenyl-lH-pyrazol-S-yl)-l-(3-
sulfanylphenyl)pyridazin-4(1H)-one .  and _ 3-(l-phenyl?iH—pyrazol-3-yl)-1-(3-
sulfanylphenyl)pyridazin—4(lH);one (0.325 g, 0.94 mmol), 2-chlorobenzimidazole (0;195
g, 1.27 mmol), and potassium carbonate (0.234 g, 1.70 mmol) in N-methylpyrrolidone (8.0 -
mL) was heated at 170 °C in a sealed tube for 24 hours. After that time, the reaction was
cooled to room temperature and diluted with water (50 mL). Aqueous HCI (2 N, 0.800 mL,
1.60 mmol) was added and the reaction extracted with efhyl acetate (3 x 60 mL). The

combined organic phases were washed with aqueous 5% LiCl solution (100 mL) and

_ saturated NaCl aqueo_hs solution (100 mL). The organics were dried (MgSOy). and

concentrated to a brown solid (0.312 g). The crude product was used in the following
reaction without further puriﬁcatidn‘ or characterization.

[0266] |

‘Reference Example 55

Methyl 3-oxo0-2-{[3-(trifluoromethyl)phenyl]hydrazono}butanoate

O 0
Me’uﬁl)L OMe
HN'N
F,C

A slurfy of 3-(trifluoromethyl)aniline (16.12 g, 100 mmol) in 6 N HCI (100 mL) was
cooled to 0 °C and treated dropwise with a solution of sodium nitritév(8.33 g, 121 mmol) in
water (20 mL). The resulting- pale yellow solution was poured into a slurry of methyl

acetoacetate (11.62 g, 100 mmol) and sodium acetate (150 g) in ethanol (170 mL), pre-
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cooled to 0 °C. The resulting orange slurry was stirred for 10 min. After that time, the
product was collected by filtration and washed with water (500 mL). The crude material
was dissolved iﬁ-ethyl acetate'(250 mL) and dried (MgSO). The product crystallized upon
concentration of the ethyl acetate to give 19.997 g ‘(69%) of methyl 3-oxo-2-{[3-
(trifluvoromethyl)phenyl]hydrazono} butanoate as light yellow crystals.

"H NMR (300 MHz, CDCl3) shows a mixture of isomers. Major isomer 6 ppm 2.62 (s,
3H), 3.90 (s, 3H), 7.37-7.45 (m, 1H), 7.46-7.54 (m, 1H), 7.58 (s, 1H), 7.67 (s, 1H), 14.76
(br s, 1H); Minor isomer d ppm 2.52 (s, 3H), 3.93 (s, 3H), 7.37-7.45 (m, 1H), 7.46-7.54 (rh,
2H), 7.56 (s, 1H), 12.81 (br s, 1H); APCI MS m/z 289 [Cy2H11F3N203 + H];'. :
| [0267] ' '

Reference Example 56
Meth)g 4g>xo- 1-[3-(trifluoromethyl)phenyl]-1 ,4-dihydropyridazine-3-carboxylate '

[ OMe
N'N

F3C” l

A solution of methyl 3-0Xo-2-{[3-(triﬂuoromethyl)phenyl]hydrazono}butanoate
(15.20 g, 52.7 mmol) in N,N-dimethylformamide dimethylaceta} (150 mL) was heated at
reflux for 2h After that time, the reaction was cooled to room temperéture and then on an
icg: water bath. The product was collected by ﬁltration to give methyl 4-oxo-1-[3-

(trifluoromethyl)phenyl]-1,4-dihydropyridazine-3-carboxylate (13.7 g, 87%) as pale

- yellow crystals.

'H NMR (300 MHz, CDCls) § ppm 4.00 (s, 3H), 6.80 (d, J = 8.1 Hz, 1H), 7.61-7.76

(m, 2H), 7.76-7.91 (m, 2H), 8.28 (d, J = 8.1 Hz, 1H); APCI MS m/z 299 [C,3H¢F3N,05 +

H]+
[0268]
Reference Example 57

4-0Oxo0-1-[3-(trifluoromethyl)phenyl]-1,4-dihydropyridazine-3-carbohydrazide
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0 0

NNHNH,
NN

F3c© .

A éolutibn of methyl. 4-0x0-1-[3-(trifluoromethyl)phenyl]-1,4-dihydropyridazine-3-
carboxylate (1.019 g,. 3.42 mmol) and hydrazine monohydrate (0.3 mL, 6.19 mmol) in
ethanol (10 mL) wés heated under microwave conditions for 10 min at 120 °C. After that

5 timc; the reaction was cooled to room temperature and the product was collected by
ﬁltrat_ib'n and wasﬁed with cold ethanol to ‘give 4'-oxo-1-[3-(triﬂuoromethyl)phenyl]-1,4-
Edihydropyridazine-3;carbohydrazide (0.607 g, 60%) as bright orange crystals.

| lH'_NMR (300 MHz, CDCl3) & ppm 4.34 (d, J = 4.6 Hz, 2H), 6.93 (d, J = 7.8 Hz, 1H),
7.66-7.79 (m, 2H), 7.86-8.00 (m, 2H), 8.36 (d, J = 7.8 Hz, 1H), 10.98 (br s, 1H); APCI MS
10 m/z299 [CiHoF3N,O, + HI".
[0269] |
Réference Example 58
| 4-Oxc())- 1 -([)3-(triﬂuoromethyl)phenyl]- 1,4-dihydropyridazine-3-carboxamide

N'N

A

15 A solution of methylv 4-0x0-1-[3-(trifluoromethyl)phenyl]-1,4-dihydropyridazine-3-
-carboxylate (1.007 g, 3.38 mmol) in amrﬁonia (7 N in MeOH, 12 mL, 84 mrﬁol) was
heated under microwéve heating conditions at 100 °C for 5 min. After that time the
reaction was cooled to room temperature and concentrated'to gi‘;'é a yellow solid. This was
recrystallized from EtOAc to give 0.613 g (64%) of 47-oxo¢l-[3-(triﬂuoromethyl)bhenyi]-

20 * 1,4-dihydropyridazine-3-carboxamide as colorleés crystéls. \ _

'H NMR (300 MHz, CDCl;) § ﬁpm 6.46 (br s, 1H), 6.94 (d,_J =7.8 Hz, 1H), 7.59-7.80
(m, ZH), 7.84-8.01 (m, 2H), 8.38 (d, J = 7.8 Hz, 1H), 9.68 (brs, 1H); APCI MS m/z 284
M+H]". | | |
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[0270]
Reference Example 59
N- [(Dlmethylammo)methylldene]-4-oxo 1-[3- (tnﬂuoromethyl)phenyl] 1,4-
dihydropyrldazme-3-carboxamlde -
! A~ Me

R
N’ e

O

| A slurry of 4-oxo-1-[3-(triﬂuoromethyl)phenyl]-1,4-dihydfopyridazine-3-carboxamide
(0.54 g, 1.91 mmol) ih N,N-dimethylformamide dimetﬁylacetal (10 mL) was heated under
microwave heating conditions at 130 °C for 15 min. Aﬁer.that time‘ the reactioﬁ was cooled
on an ice water bath and the resulting crystals collected by filtration and waghed with
hexanes to give 0491 g (76%)” of N-[(dimethylamino)methylidene]-4-oxo-1-[3-
(trifluoromethyl)phenyl]-1,4-dihydropyridazine-3-carboxamide as off white crystals 'H
NMR (300 MHz, CDCls) 8 ppm 3.16 (s, 3H), 3.22 (s, 3H), 6.72 (d, J = 8.1 Hz, 1H), 7.57-

© 7.71(m, 2H), 7.74-_7.85 (m, 1H), 7.89 (s, 1H), 8.25 (d, J = 8.1 Hz, 1H), 8.70 (s; 1H).

[0271] ..
Reference Example 60

4-Oxo-N-phenyl-1-[3- (trlﬂuoromethyl)phenyl] 1,4- dlhydropyrldazme 3-carboxam1de
00

: N
NH
NN

F3c© :

A solution of aniline (0.360 mL, 3.95 mmol) in methylene éhloride (IO.mL) was
cooled on an ice water bath then treated with a solution of _trimethyl aluminum (2Min
toluene, 2.0 mL, 4.0 mmol). After the addition. was complete, the reaction was allowed to
warm td room temperature and stirred for 30 min. At that point, methyl 4-oxo-1-[3-
(triﬂuoromethyl)phenyl]-1,4fdihydr0pyridazine-3-carboxylate (0.595 g; 2.00 mmol) was

added and the reaction was heated at reflux for 18 h. After that time, the reaction was
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_cdoled to room temperature and carefully quenched with HCI aqueous solution (1 N, 5
mL). The organic layer was separated and the aqueous layer was extracted with methylene

chloride (3 x 10 mL). The combined organic extracts were washed with saturated NaHCO3

- aqueous solution (50 mL) and brine (50 mL), dried (MgSO,), and concentrated. The

residue was recrystallized from ethyl acetate/hexanes to give 0.214 g (30%) of 4-oxo-N-
phenyl-1-[3-(trifluoromethyl)phenyl]-1,4-dihydropyridazine-3-carboxamide as yellow
crystals.

'H NMR (300 MHz, CDCl;) 8 ppm 6.96 (d, J = 7.7 Hz, 1H), 7.16 (t, J = 7.4 Hz, 1H),

737 (t, J = 7.9 Hz, 2H), 7.61-7.85 (m, 4H), 7.88-8.01 (m, 2H), 8.42 (d, J = 7.8 Hz, 1H),

12.19 (brs, IH); APCI MS m/z 360 M +H]; mp 181-182 °C.
[0272]
" Reference Example 61
3-[1H-Benzotriazol-1-yl(phenylimino)methyl]-1-[3-
(trifluoromethyl)phenyl]pyridazin-4(1H)-one
: . N '

o} N'N

N

F,c’©

A solution of _4-oxo-N-pheny1—1-[3-(triﬂuoromethyl)phenyl]-1,4-dihydropyridézine-_3-
carboxamide (0.153 g, 0.426 mmol), 1H-benzo[d][1,2,3]triazole (0.201 g, 1.69 mmol) and

thionyl chloride (0.06 mL, 0.82 mmol) in methylene chloride (2 mL) was heated under

* microwave heating conditions at 80 watts of pbwer for 10 min. After that time, the reaction

was concentrated and the crude product purified by flash column chromatography (silica

gel, hexanes to ethyl acetate) to give 0.114 g (58%) of 3-[V1H-benzotriazol-1-

yl(phenyhmmo)methyl] 1-[3- (trlﬂuoromethyl)phenyl]pyndazm-4(1H)-one as a pale red .

solid that was used w1thout further characterization.
[0273] -

Reférence Example 62
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3-[(4-Piperidin-1-ylphenyl)hydrazono]pentane-2,4-dione
"0 0o

M wo

HN'N

¢

O

4-Piperidin-1-ylaniline (510 mg, 2.90 mmol) was added to é solution of 3 mL of
phosphoric acid (85%) and 2 mL of nitric acid (65%) at -6 °C. When the mixture reached
to room temperature it was cooled to -6 °C and solid 'sodium nitrite (200 rﬂg, 2.90 mmol)
was added 'during 10 min. Small pieces of ice (50.g) were added into the solution. The
mixture was added at Q°C to a suspension of corresponding 2,4-pentanedione (290 mg,
2.90 mmol) and potassium acetate (20 g) in ethanoi (250 mL). The solution was stirred for
15 min, added to 250 mL of saturated Na,COs; aqueous solution, extracted with
dichloromethane, washed witH water and brine, dried over N_aZSO4, and concentrat_ed under

reduced pressure to give 3-[(4-piperidin—1-ylphenyl)hydrazono]pentane-2,4-dione (570 mg,

yield 68%).

LCMS: m/z = 288 [M'+H].
[0274)]
Reference Example 63

3_-[3-(Dirﬁethylamino)prop-2-enoyl]—1-(4-piperidin-1-ylphényl)pyridazin-4(1H)-ohe
00 : . ' '

NMe

KN H Ne

P

O

3-[(4—Piperidin-1-ylphenyl)hydrazono]pentan§-2,4-dione (570 mg, 1.99 1ﬁmol) was

dissolved in 10 mL of N,N-dimethylformamide dimethyl acetal' (DMF-DMA), and the

“mixture was refluxed for 4 h, then concentrated under reduced pressure to give crude 3-[3-

(dimethylamino)prop-2-ehoyl]-1-(4-piperidin-1-ylphenyl)pyridazin-4(1H)-one which was

used to the next step without further purification.
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[0275]
Reference Exémple 64

3-[(4-Cyclohexylphenyl)hydrazono] pentaﬁe-2,4-dione

. o O
Mej\“)LMe
HN'N

5 To a solution of 4-cyclohexylaniline (500 mg, 2.86 mmol) in 10 mL of acetic acid and
2 mL of concentrated hydrochloride solution, sodium nitrite'(237 mg, 3.43 mmol) in 4 mL "
of water was added dropwise at.,O‘°C, aﬂd the mixture was stirred at 0 °C for 1 h. Then to
the reaction mixtuvreAw_as added dropwisé a solution of sodium- écetate (703 mg, 8.58
mmol) and acetylacetone (372 mg, 3.72 mmol) in 10 mL of ethanol and 6 mL of water.

10 The mixture was stirred ati roorﬁ temperature overnight, filtered, washed with water,
EOHH0 (1) and  hexane, and  dried  to = give 34
cyclohexylphenyl)hydrazono]pentane-2,4-dione (420 mg, 51%). '

'H NMR (400 MHz, CDCl3): 8 ppm 1.24-1.27 (m, 2H), 1.38-1.43 (m, 4H), 1.85-1.87
(m, 4H), 2.49-2.52 (m, 4H), 2.60 (s, 3H), 7.25 (d, J = 8.4 Hz, 2H), 7.35 (d, J = 8.8 Hz, 2H),
15 ' 14.81 (s, 1H).
[0276]
Reference Example 65

1-(4-Cyclohexylphenyl)-3-[3 -(dimethylamino)prop-2 -enoyl]pyridazin-4(1H)-one
[o o] : .

{W”Me
.N H. Me

N

20 . 3-[(4-Cyclohexylphenyl)hydrazono]pentane-2,4-dione (406 mg, 1.42 mmol) was
dissolved in 10 mL of N,N-dimethylformamide dimethy.l‘.acetal (DMF,-DMA),énd the

mixture was refluxed for 4 h, then concentrated under reduced préssure to give crude 1-(4-
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cyclohexylphenyl)-3~[3-(dimethylamino)prop-2—enoyl]pyridazin-4(1H)-one which was
used to the next step without further purification.
| "H NMR of the crude product (400 MHZ, CDCl;):  ppm 1.25-1.28 (m, 2H), 1.39-1.44

(m, 4H), 1.86-1.88 (m, 4H), 2.52-2.54 (m, 1H), 2.90 (s, 3H), 3.13 (s, 3H), 5.62-5.64 (m,
1H), 6.71 (d, J = 7.6 Hz, 1H), 7.32 (d, J = 8.8 Hz, 2H), 7.49 (d, ] = 8.8 Hz, 2H), 8.17(d,J =
8.0 Hz, 1H).

[0277]

Reference Example 66

4-[2-(1-Acetyl-2-oxopropylidene)hydrazino]benzonitrile

0O O
Me)l}/u“Me
HN.N

CN

4-Aminobenzonitrile (500 mg, 4.24 mmol) was added to a solution of 3 mL of
phosphoric acid ‘(85%) and 2 mL 6f nitric acid (65%) at -6 °C. »When the mixture reached
to room terﬁberature ._it was cooled to -6 °C and solid sodium nitrite (292 mg, 4.24 mmol) _
was added during 10 min. Small pieceé of ice (50 g) were added into the solution. The
mixture was added at 0 °C to a shspension of cdnespondiﬁg 2,4-pentanedione (424 .mg,

4.24 mmol) and potassium acetate (20 g) in ethanol (250 mL). The solution was stirred for

15 min, added to 250 mL of saturated Na,CO; ‘aqueous solution, extracted with

-dichloromethane, washed with water and brine, dried over Na,SO4, and concentrated under

reduced pressure to give 4-[2-(1-acetyl-2-oxopropylidene)hydrazino]benzonitrile (280 mg,.

29%).

'H NMR (400 MHz, CDCls): & ppm2.51 (s, 3H), 2.63 (s, 3H), 7.47 (dd, ) = 7.2, 1.6

Hz, 2H), 7.70 (dd, J = 7.2, 1.6 Hz, 2H), 14.51 (s, 1H).

[0278]
Reference Example 67

4-{3-[3-(Dimet_hylamino)prop-Z-enoyl]-4-oxopyridazin_-1(4H)-yl}b¢nzonitrile
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0o O

v ¥ n e
QN H Me
CN

. 4-[2-(1-Acetyl-Z-OXopropylidené)hydrazino]benzonitrile (266 mg, 1.16- mmol) was
dissolved in 10 mL of N,N-dimethylformamide dimethyl acetal (DMF-DMA), and the
mixture was refluxed for 4 h; then concentrated under reduced pressure to give crude 4-{3-
[3-(dimethylamino)prop-2-enoyl];4-oxopyridazin-1(4H)-yl}benzonitrile which was used to
the next step without further purification. | ‘ | _

'H NMR of the crude product (400 MHz, CDCl;): o ppm 2.96 (s, 3H), 3.20 (s, 3H),
6.13 (d, J=12.4 Hz, 1H), 735 (d, ] = 8.8 Hz, 2H), 7.62 (d, J = 8.8 Hz, 2H), 7.83 (d, J =
12.0 Hz, 1H). | |

[0279] '

Reference Example 68

3-{[4-(Methylsulfonyl)phenyl]hydrazono} pentane-2,4-dione
0 0 : '

Me ) Me

anN

SO,Me

* 4-(Methylsulfonyl)aniline (500 mg, 2.92 .mmol) was added to a solution of 3 mL of

phosphoric acid (85%) and 2 mL of nitric acid (65%) at -6 °C. When the mixture reached

. to room temperaturel it was cooled to -6 °C and solid sodium nitrite (201 mg, 2.92 mmol)

was added during 10 min. Small pieces of ice (5'0-g) were added into the solution. The
mixture-was added at 0°C to a suspension of corresponding 2,4-pentanedione (292 mg,

2.92 mmol) and potassium. acetate (20 g) in ethanol (250 mL). The solution was stirred for

15 min, added to 250 mL of saturated Na;COs; aqueous solution, extracted with

dichloromethane, washed with water and brine, dried over Na;SOyq, and concentrated under
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reduced pressure to give 3-{[4-(methylshlfonyl)phenyl]hydrazono}pentan¢-2,4-dioné (780

mg, 95%).

'H NMR (400 MHz, CDCL): § ppm 2.52 (s, 3H), 2.63 (s, 3H), 3.08 (s, 3H), 7.54 (dd,

J=172,2.0 Hz, 2H), 7.98 (dd, J = 7.2, 2.0 Hz, 2H), 14.78 (s, 1H).

[0280]
Reference Example 69
3-[3-(Dimethylamino)prop-2-enoyl]-1-[4-(methylsulfonyl)phenyl]pyridazin-4(1H)-
one _
9o -
' WN Me
NN H Me

SO,Me

3-{[4-(Methylsulfonyl)phenyl]hydrazono} pentane-2,4-dione (500 mg, 1.77 mmol)

was dissolved in 10 mL of N,N-dimethylformamide dimethyl acetal (DMF-DMA), and the

mixture was refluxed for 4 h, then concentrated under reduced pressure to give crude 3-[3-

. (dimethylamino)prop-2-enoyl]-1-{4-(methylsulfonyl)phenyl]pyridazin-4(1H)-one  which

was used to the next step Without ﬁlrthér purification.
[0281]
Reference Example 70

3-{[4-(Morpholin-4-ylsulfonyl)phenyl]hydrazono} pentane-2,4-dione

o0
Me” ¢ Me
unN

cie!

4-(Morpholin-4-ylsulfonyl)aniline (300 mg, 1.24 mmol) was added to a solution of 3 '

mL of phosphoric acid (85%) and 2 mL of nitric acid>(65%) at -6 °C. When the mixture

reached to room temperature it was cooled to -6 °C and solid sodium nitrite (85 mg, 1.24

mmol) was added during 10 min. Small pieces of ice (50 g) were added into the solution.
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4The mixture was added at 0 °C to a suspension of corresponding 2,4-pentanedfone (124
mg, 1.24 mmol) and potassium acetate (20 g) in ethanol (250 mL). The solution was stirred
for 15 min, added to 250 mL of a saturated solutlon of Na,COs, extracted with
dichloromethane, washed with water and brine, dried over Na,SO,, and vconcentrated under
reducéd pressure to give 3-{[4-(morpholin-4-ylsulfonyl)phenyl]lhydrazono}pentane-2,4-
dione (375 mg, 86%).

'H NMR (400 MHz, CDCLs): & ppm 2.53 (s, 3H), 2.64 (s, 3H), 3.03 (t, J = 4.8 Hz,
4H), 3.76 (t, J=4.8 -Hz, 4H), 7.54 (dd, ] = 7.2, 2.0 Hz, 2H), 7.80 (d, J = 8.8 Hz, 2H), 14.56
(s, 1H). |

[0282]

Reference Example 71 _

3-[3-(Dimethylamino)prop-2-enoyl]-1-[4-(morpholin-4-ylsulfonyl)phenyl]pyridazin-
4(1H)-one

[o B o]

WNM
N H Me

g

&'y
3-{[4-(Momholin-4—ylsulfonyl)pheny1]hydrazono}pentane-2,4-dione (3OOV mg, 0.85
mmol) was dissolved in 10 rﬁL of N,N-diniethylformamide dimethyl acetal (DMF-DMA),
and the mixture was refluxed for 4 h, vthen concentrated under reduéed‘ pressure to give
crude 3;[3-(dimethylamino)pr_op-2-enoy]]—1-[4-(morpholin-4-ylsulfonyl)phenyl]pyridazin-
4(1H)-one which was used to the next step Without further pqriﬁcation. |
© [0283]
Referencé Example 72 |

4-[2-(1-Acetyl-2-oxopropylidene)hydrazino]benzamide
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[ o]
Me” Me
HN N

CONH,

4-Aminobenzamide (1000 mg, 7.36 mmol) was added to a solution §f 6 mL of
_phosphoric acid (85%) and 4 mL of nitric acid (65%) at -6 °C. When the mixture reached
to room temperature it was cooled to -6 °C and solid sodium nitrite (508 mg, 7.36 mmol) .
5 ’. ;vas added during 10 min. Small pieces of ice (100 g) were added into the solution. The
-mixture was added at 0 °C to a suspension of corresponding 2,4-pentanedione (736 mg,
7.36 mimol) and potassiﬁfn acetate (40 g) in ethanol (400 mL). The solution was stirred for -
15" min, added to 250 mL of saturated Na,COs; aqueous solution, extracted with
dichloromethane, washed with water and brine, dried_qver Na,SO4, and concentrated uﬁder
10 reduced pressure to give 4-[2-(1-acety1-2-ox6propy1idene)hydrazino]benzamide (460 mg,
25%). o
'H NMR (400 MHz, CDCl3): & ppm 2.52 (s, 3H), 2.62 (s, 3H), 7.46 (d, ] = 8.4 Hz,
| 2H), 7.88(d, J = 8.4 Hz, 2H), 14.62 (s, IH). | |
[0284] o
15 Reference Example 73

4-{3-[3 -(Dimethylamino)prop-2-énoyl]-4-oxopyridazin- 1(4H)-yl}benzamide

o0 0

M\” Me
N.N H Me

CONH,

4-[2-(1-Acetyl-2-oxopropylidene)hydrazino]benzamide (540 mg, 2.19 mmol) was

dissolved in 10 mL of N,N—dimethylformamide dimethyl acetal ’(DMF-DMA), and the

20 mixture'v_vas refluxed for 4 h; then concentfated under reduced pressure to give crude 4-{3-

N [3-(dimethylamino)prop-2-enoyl]-4-0xopyfidazin-1(4H)-yl}benzamide which was used to
the next step withoﬁt further puriﬁcétion.
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'H NMR of the crude product (400 MHz, CDCls): & ppm 2.91 (s, 3H), 3.14 (s, 3H),
5.60-5.62 (m, 1H), 6.73 (d, J = 8.0 Hz, 1H), 7.65 (d, J = 8.8 Hz, 2H), 8.31 (d, ] = 8.0 Hz,
1H), 8.40(d,J = 92Hz 2H), 8.67 (s, 1H).

[0285]

Reference Example 74

Methyl 3-oxo 2-{[3- (tnﬂuoromethyl)phenyl]hydrazono}pentanoate

.EtJ}/U\OMe
unN

F;C’©

~ A slurry of 3-(trifluoromethyl)aniline (8.03 g, 50 mmol) in 6 N HCI (50 mL) was
cooled to 0 °C and treated dropwise with a solution of sodium nitrite (4.10 'g; 60 mmol) in

water (10 mL). The resulting pale yellow solution was poured into a suspension of methyl

" propionylacetate (6.50 g, 50 mmol) and sodium acetate (24.00.g, 292 mmol) in ethanol (80
' mL), pre-cooled to 0 °C. The resulting yellow/orange slurry was stirred for 30 min. The

- product was collected by filtration and washed with water (100 mL). The crude material

was dissolved in ethyl acetate (100 mL) and dried (Na,SO,). The product crystallized upon
concentration of the ethyl acetate to give (14.00 g, 93%) of methyl 3-oxo-2-{[3-
(trifluoromethyl)phenyl]hydrazono} pentanoate as a yellow/orange solid.

'H NMR (500 MHz, CDCl;) shows a rhixture of isomers. Major isomer & ppm 1.18 (t,

1=17.5Hz, 3H), 2.96 (q, ] = 7.5 Hz, 2H); 3.92 (s, 3H), 7.39-7.42 (m, 1H), 7.48-7.55 (m,

2H), 7.56 (s, 1H), 12.75 (br s, 1H); Minor isomer d ppm 1.15 (t, J = 7.5 Hz, 3H), 3.04 (g, J

=17.5, 2H), 3.90 (s, 3H), 7.39-7.42 (m, 1H), 7.48-7.55 (m, 2H), 7.67 (s, 1H), 14.76 (br s,
1H); ESI MS m/z 303 [M+H]". | |

[0286]
Reference Example 75
Methyl ‘ 5-methyl-4-o0xo0-1 -[3-(triﬂuoromethyl)phenyl]-1 ,4-dihydropyridazine-3-

carboxylate
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MeWOMe
N

: N

e

A solution of methyl 3-oxo0-2-{[3-(trifluoromethyl)phenyljhydrazono}pentanoate
(4.00 g, 13.2 mmol) in N,N-dimethylforrﬁamide dimethylacetal (33 th) was heated at
reflux for 2.5 hoﬁrs. Aﬁer thaf.time, the reaction was cooled to room temperature and the
resulting solid was collected by filtration and washed with a small amount of hexanes to
give  methyl 5-methyl-4-oxo-I-[3-(triﬂuoromethyl)phe_nyl]-1,4-dihydropyridazine-3;
carboxylate (3.55 g, 87%) as a pale yellow solid. .

'H NMR (500 MHz, CDCl3) & ppm 2.19 (s, 3H), 4.00 (s, 3H); 7.65-7.71 (m, 2H),
7.81-7.85 (m, 2H), 8.20 (s, 1H); APCI MS m/z 313 [M+H]".

[0287] I

Reference Example 76 ‘

N-Methoxy-N,5 -dimethyl-4-o$<o— 1-[3-(trifluoromethyl)phenyl]-1,4-dihydropyridazine- -

3-carboxamide
' O 0

Me. OMe
N
.N Me

N

FiC t

To a stirred suspension of N,O-dimethylhydroxylamine hydrochloride (0.468 g, 4.8
mmol) in dichloromethane (5 mL) was added trimethyléluminum (2.4 mL, 4.8 mmol, 2 M
solution in toluene) dropwise at 0 °C. Following addition, the suspension Wés stirred at 0
°C:‘for 10 min then at room temperature for 30 min to provide a homogenous solution. The
flask was then re-cooled in an ice bath. In a separate flask, methﬂ 5-méthyl-4-oxo-1-[3-
(trifluoromethyl)phenyl]-1,4-dihydropyridazine-3-carboxylate (0.500 g, 1.6 mmol) was

dissolved in dichloromethane (5 mL) and added dropwise and allowed to stir for 2 h. The

' reaction was quenched with water (5 mL) and 2 N HCI aqueous solution (2 th). The
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layers were separated and the aqueous layer was extracted with dichloromethane (2 x 10
mL). The combined 'organicl extracts were waéhed with brine (20 mL), dried (Na;SO,),
ﬁlteréd and  concentrated to provide  N-methoxy-N,5-dimethyl-4-oxo-1-[3-
(triﬂuoromethyl)phenyl]—l,4-dihydropjridazine-3-carboxamide (0.535 g, 98%) as a yellow
solid. ‘ |

"H NMR (500 MHz, CDCl3) & ppm 2.18 (s, 3H), 3.41 (s, 3H), 3.68 (s, 3H), 7.63-7.70
(m, 2H), 7.80-7.90 (m, 2H), 8.21 (s, 1H) ; APCI MS m/z 342 [M+H]".

[0288] ’ |

Reference Example 77

.3-Acetyl-5-methyl-1-[3-(trifluoromethyl)phenyl]pyridazin-4(1H)-one
0o 0 _ .

MGWMG
N -

F,c’©

To a solution of N-methoxy—N,5-dimethyi-4-oxo-1-[3-(triﬂuoromethyl)phenyl]-1,4- :
dihydropyridazine-3-éarboxamide (0.535 g, 1.6 mmol) in THF (10 mL)‘ at -78 °C was
added methylmagnesium bromide (1.1 mL, ’3.2- mmol, 3 M in diethyl ether). The reaction
was stirred at that temperature for 1 h then quenched with saturated ammonium chloride "
aqueous solution (5 mL) then water (2 mL) with slow warming to room temperature. TheA
reaction mixture was dilutéd With ethyl acetate (20 mL) and the layers were separated. The
aqueous layerAwas extracted with ethyl acetate (2 x 10 mL) and the combined organic
extracts are washed with 1 N HCI aqueous solution (15 mL), brine (15 mL), dried
(NazSOq), filtered and | con_ceritr_ated to  provide 3-acetyl-5-methyl-1-[3-_
(triﬂuoromethyl)phenyl]pyridazin-4(1H)-bne (0.463 g, 98%) as-a light yellow solid. .

'H NMR (500 MHz, CDCly) § ppm 2.19 (s, 3H), 2.69 (s, 3H), 7.67-7.72 (m, 2H),
7.82-7.85 (m, 2H), 8.21 (s; 1H); APCI'MS m/z 297 [M+H]". |

[0289]

Reference Example 78
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3-[3-(Dimethylamino)prop-2-enoyl}-5-methyl-1-[3-
(trifluoromethyl)phenyl]pyridazin-4(1H)-one
o 0

MBWN.ME
l | J
N Me

. N
e
A microwave vial containing 3-acetyl-5-methyl-1-[3-
5 . (trifluoromethyl)phenyl]pyridazin-4(1H)-one = (0.363 g, 1.2 mmol) and N,N--

dimethylformamide dimethylacetal (2.5 mL) was heated at 120 °C for 20 min. The crude
material was concentrated and purified by flash column chromatogfaphy (silica | gel;
‘methylene  chloride “to 19 methanol/methylene chloride) to provide 3-[3-
(dimethylamino)prop- 2-enoyl] 5-methyl -1- [3-(tnﬂuoromethyl)phenyl]pyndazm-4(lH)
10 - one (0.365 g, 87%) as an orange solid.
'H NMR (300" MHz, CDCls) § ppm 2.18 (s, 3H), 2.92 (s, 3H), 3.14 (s, 3H), 5.69-5.82
(m, 1H), 7.63-7.65 (m, 2H), 7.83-7.87 (m, 3H), 8.20 (s, 1H); APCI MS ﬁl/z 352 [M+H]".
[0290] | | | |
Reference Example 79

._15 - 3-[3- (Dlmethylammo)but- -enoyl}-1-[3- (trlﬂuoromethyl)phenyl]pyr1dazm-4(lH)-one
O Me

A M
N Me

[ N M
N. e

e

A slurry of 3-acetyl-1-[3-(trifluoromethyl)phenyl]pyridazin-4(1H)-one (0.369 g,,1:30
mmol) in N,N-dimethylacetamide dimethylabetal (3.5 mL, 18.3 mmol) was heated under
| mibroWave conditions at 120 °C for 5 min. After this time, the .reacti-on was cooled to room

20  temperature and concentrated onto Asilicav gel. The crude product was purified by column

chromatography (silica gel, dichloromethane to 90:10 dichloromethane/methanol) to give
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3;[3-(dimethylamino)but-2-ehoyl]-1-[3-(triﬂuoromethyl)pheﬁyl]pyridazin-4(lH)-one
(0.314 g, 68%) as a yellow foam. ' . . . "
'H NMR (500 MHz, CDCIls) & ppm 2.71 (s, 3H), 3.07 (br s, 6H), 5.52 (s, 1H), 6.71 (d,
J = 8.0 Hz, 1H), 7.59-7.69 (m, 2H), 7.76-7.85 (m, 1H), 7.87 (s,-lH), 8.21 (d, J =79 Hz,
1H); APCI MS m/z 352 [M + H]". o |
[0291]
Reference Example 80

Methyl 2-[(2-ﬂuorophenyl)hydrazono]-4-methoxy—3-oxobutan0ate
[o e} :

| ) Meo‘)H(u“OMe

3

A solution of NaNO, (1.66 g, 24 mmol) in H,O (5 mL) was added dropwise at 0 °C to a

- mixture of 2-fluoroaniline (1.93 mL, 20 mmol) and 6 M HCl aqueous solution (20 mL, 120

mmol). After stirring for 15 min, the resulting aqueous solution was added to a suspension
of methyl 4-methoxyacetoacetate (2.59 mL, 20 mmol) and NaOAc (9.84 g, 120 in_mol) in
MeOH (40 mL) pre-cooled at 0 °C. The reaction mixture was poured into water and

extracted with ACOEt. The extract was washed with saturated NaHCO; aqueous solution

_aﬁd brine, dried over MgSOy, and concentrated under reduced pressure. The residue was .
recrystallized from hexane/AcOEt to give the title compound (5.03 g, 94% yield) as pale
..yéllow crystals: mp 121-126 °C; 'H NMR (300 MHz, CDCl;): § ppm 3.51 (3H, s), 3.94

(3H,v s), 4.68 (2H, s), 7.08-7.25 (3H, m), 7.63 (1H, dt, J = 1.5, 7.9 Hz), 13.06 (IH, br s).
A:nal.A Caled for Ci2HisFN20a: C, 53.73; H, 4.88; N, 10.44. Found: C, 53.69; H, 4.96; N,
10.47. | |

[0292]
-- Reference Example 81

Methyl 1-(2-fluorophenyl)-5-methoxy-4-oxo-1,4-dihydropyridazine-3-carboxylate
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" A solution of methyl 2-[(2-ﬂuorophenyl)hydrazono]-4-methoxy-3-oxobutanoate (5.02 g,
18.7 mmbl) in N,N-dimethylformamide dimethyl acetal (35 mL) was refluxed for 1 h.
After cooling to room temperature, the precipitate was coilected by filtration and washed
with hexane/AcOEt (2/1) to give the title compound (4.70 g, 90% yield) as off-white
crystals: mp 155-157 °C; 'H NMR (300 MHz, CDCls): & ppm 3.91 3H, s), 3.97 (3H, s),
7.29--‘7.36 (ZH, m), 7.44-7.51 (1H, m), 7.65 (1H, dt, J = 1.9, 7.9 Hz), 7.77 (1H, d, ] = 2.3
Hz). Anal. Calcd for C|3H|_1FN204: C, 56.12; H, 3.98; N, 10.07. Found: C, 56.17; H, .3.97; .
N, 10.25.

[0293]
Reference Example 82
1-(2-F lﬁorophényl)-N,5-dimethoxy-N-methyl-4-oxo- 1 ,4-dihydropy‘_ridazine-3-

carboxamide
0O O

“CK e
E \@

To a solution of N,O-dimethylhydroxylamine'hydrochlo'ride (4.74 g, 48.6 mmol) and
iPr,NEt (8.47 mL, 48.6 mmol) in CH,Cl, (50 mL) was added AlMes; (1.8 M solution in
tolﬁene, 27 mlL, 48.6 minol) dropwise at 0 °C under Ar atmosphere. After stirring for 1 h,a
solution l .of  methyl l-(2-ﬂuorophenyl)-5-methoxy-4-.oxo-1,4-dihydropyridazine-3-
carboxylate (4.51 g, 16.2 mmoi) in CH,Cl, (50 mL) was addcd dropwise, and the mixture
was stirred for 1 h at 0 °C. The reaction mixtufg was poured into ‘ice;water, acidiﬁed with 1
M HCI aquéous solution, saturated with NaCl, and extracted with AcOEt five times. The

combined extracts were dried over MgSO,, and concentrated under reduced pressure. The

residue was recrystallized from AcOEt to give the title compound (3.23 g, 65% yield) as

coloriess crystals: mp 152-154 °C; 'H NMR (300 MHz, CDCl;): & ppm 3.39 (3H, s), 3.71
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(3H, s), 3.91 3H, s), 7.25-7.33 (2H, m), 7.41-7.48 (1H, m), 7.65 (1H, dt, J = 1.9, 7.9 Hz),

© 7.81 (1H, d, J = 2.3 Hz). Anal. Calcd for C14H4FN304: C, 54.72; H, 4.59; N, 13.67. Found:

C, 54.85; H, 4.54; N, 13.86.
[0294})
‘Reference Example 83

3-Acetyl-1-(2-ﬂuorophenyl)¢5-methoxypyridazin—4(1H)-ohe
o0

WOWM"
: N

e

" “MeMgBr (1 M solution in THF, 30 mL, 30 mmol) was added dropwiSe at-78 ‘Ctoa

solution of 1-(2-fluorophenyl)-N, 5-dimé,thoky-N-methyl-4-oxo-1 ,4-dihydropyridazine-3-

carboxamide (3.20 g, 10.4 mmol) in THF (30 mL). After stirring for 1 h, the reaction

- mixture was quenched with 1 M HCl aqueous solution, saturated with NaCl, and extracted

with AcOFt five times. The combined extracts were dried over MgSQy,, and concentrated
under reduced pressure. The residue was recrystallized from -AcOEt to give the title

compound (2.32 g, 85% yield) -as pale yellow crystals: mp 154-156 °C; '"H NMR (300

" MHz, CDCl3): 8 ppm 2.69 (3H, s), 3.91 (3H, s), 7.27-7.38 (2H, m), 7.45-7.53 (1H, m),

7.65 (1H, dt, J = 1.5, 7.9 Hz), 7.77 (1H, d, J = 2.3 Hz). Anal. Caled for C;H;FN2O3: C,
59.54; H, 4.23; N, 10.68. Found: C, 59.62; H, 4.22; N, 10.79.
- [0295]
Reference Example 84 _
Methyl 24{[2-(diﬂuoromethoxy)phenyl]hydrazono} -4-methoxy-3-oxobutanoate
. 00 ' ' '
Meo\/u\")kOMe
HN'N
F
0

A solution of NaNO, (2.378 g, 34.5 mmol) in H,O (10 mL) was added dropwise at 0 °C
to a solution of 2-(difluoromethoxy)aniline (3.59 mL, 28.7 mmol) in 6 M HCI aqueous

solution (28.7 mL, 172 mmol). After stirring for 15 min, the resulting aqueous solution was
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added to a suspension of methy!l 4-methoxyacetoacetate (3.72 mL, 28.7 mmol) and NaOAc
(14.14 g, 172 mmol) in MeOH (50 mL) pre-cooled at 0 °C. The precipitate was collected
by filtration, washed with water, and dissolved in AcOEt. Thé organic solution was washed
with water, safurated NaHCO; aqueous solﬁtion and brine, dried over .MgSO4, and
concentrated under reduced pressure. The residue was washed with hexane/AcOEt (3/1) to
give the title compound (8.70 g, 96% yield) as yellow crystals: 'H NMR (300 MHz,
CDCl5): 8 ppm 3.51 (3H, s), 3.89 (3H x 0.5, s), 3.94 (3H x 0.5, s), 4.68 (1H x 0.5, s), 4.70
(IH x 0.5, 5), 6.63 (1H x 0.5, ¢, J = 72.7 Hz), 6.66 (1H x 0.5, t, ] = 72.3 Hz), 7.10-7.34 (4H,
m), 7.67'(1H_x 0.5, dd, J = 8.3, 1.5 Hz), 7.90 (1H x 0.5, dd, J = 8.3, 1.5 Hz), 13.14 (1H x _
0.5, s), 14.96 (1H x 0.5, br s). |
- [0296]
Reference Example 85

‘Methyl 1 -[2-(diﬂuoromethoxy)phenyl]—5~meth0xy-4-oxo- 1,4-dihydropyridazine-3-

carboxylate

”°°1*H“°
FYO©

A solution of methyl 2-{[2-(diﬂuoromethoxy)phenyl]hydrazono}-4-methoxy-3-

oxobutanoate (8.70 g, 27.5 mmol) in N,N-dimethylfOrmamide dimethyl acetal (60 ‘mL)

~ was refluxed for 3 h and stirred at room temperature for 3 days. The precipitate was

collected by filtration and washed with hexane/AcOEt (3/1) to give the title compound

(792 g, 88% yield) as yellow crystals: 'H NMR (300 MHz, CDCL3): & ppm 3.89 (3H, s),

3.96 (3H, s), 6.55 (1H, d, ] =72.7 Hz) 7.35-7.45 (2H, m), 7.49-7.56 (1H, m), 7.61 (1H, dd,
J= 7.9? 1.5 Hz), 7.73 (1H, s). |

[0297]

Reference Example 86.

1-[2-(Difluoromethoxy)phenyl]-N,5-dimethoxy-N-methyl-4-oxo-1,4-

179



10

15

20

WO 2010/090737 PCT/US2010/000307

dihydropyridazine-3-carboxamide

o O

MeO. NMe

N OMe
Y @

To a solution of N,O-dimethylhydroxylamine hydrochloride (5.27 g, 54.0 mmol) and
iProNEt (9.40 mL, 54.0 mmol) in CH,Cl; (60 mL) was added AlMe; (1.8 M so]ution in
toluene, 30.0 mL, 54.0 mmol) dropwise at 0 °C. After stirring at 0 °C for 1 h, a solution of
methyl 1-[2-(difluoromethoxy)phenyl]-5-methoxy-4-oxo-1,4-dihydropyridazine-3- |
carboxylate (5.87 g, 17.99 mmol) in CH,Cl, (60 mL) was added dropwise, and the mixture
was stirred at 0 °C for 1 h. The reaction mixture was poured into iée-water’ and extracted
with AcOEt. The extract-was washed with brine, dried over MgSO4, and concentrated
under reducéd pressure..The residue was washed with hexane/AcOEt @3/ 1)' to give the title

compound (4.79 g, 75% yield) as pale yellow crystals: 'H NMR (300 MHz, ch13'): o ppm

, 338(3H s), 3.68 (3H, s), 3.89 (3H, s), 6.52 (1H, t, J = 72.6 Hz), 7.37 (2H, m),746753

(lH m), 762(1H dd, J= 7.8, 1.5 Hz), 776(1H s).
[0298]
Reference Example 87

3-Acetyl-1-[2-(difluoromethoxy)phenyl]-5-methoxypyridazin-4(1H)-one

Meofs)tm
o

MeMgBr (1 M solution in THF, 40.4 ml, 40.4 mmol) was added dropwise at -78 ‘Ctoa
solution of - 1-[2-(diﬂuoromethoxy)phenyl]-N,5-dimethoxy-N-methyl—4-oxo-1,4-.
dihydropyridazine-3-carboxamide (4.79 g, 13.48 mmol) in THF (500 mL). After stirring
for 1 h, the reaction mixture was quenched with 1 M HCI aqueous solution and warm to
room tempefature. The reaction mixture was poncentrated under reduced f)ressure and
extracted with AcOEt. The exfract was washed with brine, dried over MgSQ,, and

concentrated under reduced pressure. The residue was purified by silica gel column
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chromatography elutiﬁg with hexane/AcOEt (1/1-0/1) and recrystallized from diisopropyl
ether/AcOEt to give the title compound (3.33 g, 80% yield) as colorless crystals: 'H NMR
(300 MHz, CDCl): & ppm 2.68 (3H, s), 3.89 (3H, s), 6.55 (1H, t, J = 72.7 Hz), 7.36-7.45
(2H, m), 7.50 - 7.57 (1H, m), 7.61 (IH, dd, J=7.8, 1.7 Hz), 7.72 (1H, s).

}[0299]

Reference Example 88

1-[2-(Diﬂuoromefhoxy)ph_enyl]-3-[3;(dimethylamino)prop'-2-enoyl]-5-

' methoxypyridazin-4(lH)¥one
00

Ff@ :

A mixture of 3-acetyl-1—[2¢(diﬂuoromethoxy)phenyl]-5-methoxypyridazin—4(1H)-one '
(3.70 g, 11.93 mmol) and'N,N-dimeth'ylfonnamide dimethyl acetal (50 mL) was reﬂuxéd
for 5 h and stirred over_night at room temperature. The precipitate was collected by
filtration and washed with AcOEt to give the title compound (4.07 g, 93% yield) as yellow
crystals: 'H NMR (300 MHz, CDCl3): 8 ppm 2.90 (3H, s), 3.12 (3H, br s), 3.87 (3H, s),
5.87 (1H, br s), 6.31-6.82 (2H, m), 7.30-7.41 (ZH, m), 7.43-7.50 (i_H, m), 7.63 (1H, dd, J =
7.8, 1.8 Hz), 7.74 (IH, ). B " |
-~ [0300]

' Refererice Example 89

Methyl 4-methoxy-3-0x0-2-{[3 -(triﬂuoromethyl)phenyl]hydrézono} butanoate
00 .
Meo‘)j})LOMe

HN'N

Fy

A solution of NaNO; (4.14 g, 60 mmol) in H,O (15 mL) was added dropwise at 0 °C to

a mixture of 3-(trifluoromethyl)aniline (6.24 mL, 50 mmol) and 6 M HCI aqueous solution

(50 mL, 300 mmol). After stirring for 15 min, the resulting aqueous solution was added to

* a suspension of methyl 4-methoxyacetoacetate (7.31 mL, 50 mmol) and NaOAc (24.6 g,
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300 mmol) in EtOH (80 mL) pre-cooled at 0 °C. The precipitate was collected by filtration,
washed with water, and dissolved in AcOEt_. The organic solution was washed with water

and brine, dried over Na,SOs, and concentrated under reduced pressure. The residue was

‘crystallized from hexane/AcOEt to give the title compound (14.0 g, 88% yield) as pale
-yellow crystals: '"H NMR (300 MHz, CDCl5): & ppm 3.51 (3H x 0.36, s), 3.52 (3H x 0.64,

s), 3.90 (3H x 0.36, s), 3.94 (3H x 0.64, s), 4.68 (2H x 0.64, 5), 4.70 (2H x 0.36, 5), 7.41-
7.59 (3H + 1H x 0.64, m), 7.71 (1H x 0.36, s), 13.00 (1H x 0.64, s), 14.87 (1H % 0.36, s).

. [0301]

Reference Example 90

.Mqthyl 5-methoxy-4-oxo-1-[3-(trifluoromethyl)phenyl]-1,4-dihydropyridazine-3-
carboxylate ‘
o0
we0- o M ome
N.N
e
| A _ solution . of methyl 4-methoxy-3-oxo-2-{[3-

(trifluoromethyl)phenyl]hydrazono}butanoate (140 g 44 mmol) in NN-
di'methylfomlamide' dimethyl acetal (100 mL) was refluxed for 4 h. _Aﬁér cooling to room
temperature, the precipitate was collecfed by filtration and washed ‘with hexane/AcOEt
(3/1) to give the title compound (12.9 g, 89% yield) as off-white crystals: mp 169-170 °C;
'H NMR (300 MHz, CDCl3): 6 ppm 3.98 (3H, s), 3.99 (3H, s), 7.66-7.74 (2H, m), 7.83-
7.89 (2H, m), 7.95 (1H, s). Anal. Caicd for C14H; F3N,O4: C, 51.23; H, 3.38; N, 8.53.
Found: C,51.15; H, 3.47 N, 8.60." |

[0302]

Reference EXatﬁple 91

N,5-Dimethoxy-N-methy1f4-oxo- 1 -[3-(triﬂuoromethyl)phenyl]- 1,4-dihydropyridazine-

3-carboxamide
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[o I e}
I N Me

1 h
N.N OMe

W

To ‘a solution of N,O-dimethylhydroxylamine-hydrochloride (2.63 g, 27 mmol) and-

MeO.

iProNEt (4.7(_) mL, 27 mmol) in CH,Cl, (30 mL) was added AlMe; (1.8 M solution in
toluene, 15 mL, 27 mmol) dropwise at 0 °C under Ar atmosphere. After stirrihg for 1 h,a
solution of methyl 5-methoxy-4-dxo-1-[3-(triﬂuoromethyl)phe_nyl]-l,4-dihydropyridazine-'
3-carboxylate (2.95'g, 9 mmol) in CH;Cl, (30 mL) wa§ added dropwise, and the mixiure‘
was stirred for 1 h at 0 °C. The reaction mixture was poﬁred into ice-wéter and extracted

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

- under reduced pressure. The residue was purified by basic silica gel column

chromatography eluting with AcOEt and recrystallized from hexane/AcOEt to give the title
compound (2.15 g, 67% yield) as off-v?hite crystals: mp 170-171 °C; 'H NMR (30_0 MHz,
CDCls): 6 ppm 3.41 (3H, s), 3.71 (3H, s), 3.98 (3H, s), 7.63-7.71 (2H, m), 7.80-7.86 (1H, |
m), 7.88 (1H, s), 7.98 (1H, s). Anal. Calcd for C;sH;4F3N304: C, 50.42; H, 3.95; N, 11.76.

Found: C, 50.48; H, 4.07; N, 11.66.

[0303]
" Reference Example 92

34Acetyl-5~methoxy-1-[3-(triﬂuoromethyl)phenyl]pyridaz_in-4(1H)-one
o0 o
N

MeMgBr (3 M solution in diethyl ether, 4 mL, 12 mmol) was added dropwise at -78 °C

to a solution of N,5-dimethoxy-N-methyl-4-oxo-1-[3-(triﬂuo_rometh)/l)phenyl]-1,4-

dihydropyridazine-3-carboxamide (2.09 g, 5.85 mmol) in THF (50 mL). After stirring for 1

h, the reaction mixture was quenched with saturated NH,Cl aqueous solution and extracted

“with Ac_:OEt three times. The combined extracts were washed with brine, dried over Mg.SO4,

-and concentrated under reduced pressure. The residue was purified by silica gel column
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_chromatography eluting with AcOEtMeOH (1/0-10/1) and recrystallized from

hexane/AcOEt to give the title conipound (1.44 g, 79% yield) as off-white crystals: mp
155-156 °C; 'H NMR (300 MHz, CDCl3): § ppm 2.71 (3H, s), 3.98 (3H, s), 7.68-7.76 (2H,
m), 7.83-7.88 (2H, m), 7.94 (1H, s). Anal. Calcd for Cy4H;F3N,0s: C, 53.85; H, 3.55; N,
8.97. Found: C, 53.79; H, 3.59; N, 9.02.

[0304]

Reference Example 93 ,

3-[3-(Dimethylarﬁ ino)prop-2-enoyl]-5-methoxy-1 -[3-(trifluoromethyl)phenyl]pyridazin-

4(1H)-one -
o0

© (|
NN Shme,

Me
F,c’© :

A vsollution of 3-acetyl;5-methoxy-1-[3-(triﬂuororhcthyl)phenyl]pyridazin-_4(lH)-one
(1.39 g, 4.45 mmol) in N,N-dimethylformamide dimethyl acetal (15 mL) was refluxed for
3 h. After éoolin_g to room temperature, the reaction mixture was' concentrated under
reduced pressure, and the residue was dissolved in AcOEt. The organic solution was
washed with half-saturated brine, and the aqueous solution was extracted with AcOEt four
times. The combinéd organic layers were dried over MgSO,, ;and concentrated under
reduced pfeséure. Theb residue was recrystallized frorﬁ AcOEt to give the title compound
(1.46 g; 89% vyield) as orange crystals: mp 176-178 °C; 'H NMR (300 MHz, CDCl3): &
ppm 2.91 (3H, s), 3.14 (3H, s), 3.96 (3H, s), 5.80 (IH, d, J = 13.2 Hz), 7.61-7.68 (2H, m),
7.80 (lH, br s), 7.84-7.90 (2H, m), 7.96 (1H,bs). Anal. Calcd for Ci7H,6F3N303: C, 55.59;
H, 4.39; N, 11.44. Found: C, 55.32; H, 4.51; N, 11.30. |

[0305] | |

Reference Example 94

- Methyl 2-[(2-fluoro-4-iodophenyl)hydrazono]-4-methoxy-3-oxobutanoate
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Moo M Home

anN
B
i
A solution of NaNO, (1.66 g, 24 mmol) in H,O (5 mL) was added dropwise at 0 °C to a
mixture of 2-fluoro-4-iodoaniline (4.74 g, 20 mmol) and 6 M HCl aqueous solution (20 mL,
120 mmol). After stirring for 15 min, the resuiting aqueous soliltion was added to a

suspension of methyl 4-rﬁethoxyacetoacefate (2.59 mL, 20 mmol) and NaOAc (9.84 g, 120

mmol) in MeOH (40 mL) pre-cooled at 0 °C. The reaction mixture was poured into water

and extract'ed with AcOEt. The extract was washed with saturated NaHCO; aqueous

solution and brine, driéd over MgSQO,, and concentrated under reduced pressure. The

residue was recrystallized from hexane/AcOEt to give the title compound (6.29 g, 80%
yield) as yellow crystals: mp'14l-146 °C§ 'H NMR (300 MHz, CDCl5): 8 ppm 3.50 (3H, s),
3.93 (3H, s), 4.64 (2H, s), 7.35 (1H, t, J = 8.5 Hz), 7.49-7.55 (2H, m), 12.97 (1H, br s).
Anal. Calcd for C2H2FIN;Oq4: C, 36.57; H, 3.07; N, 7.11. Found: C, 36.74; H, 3.10_; N,
7.32.

[0306]

Refereﬁce’ Example 95

Methyl | l-(2-ﬂuoro-4-iodophenyl);5 -methoxy-4-oxo-l,4-dihydropyridazine-3-

carboxylate
0O 0

A solution of methy! 2-[(2-ﬂuoro-4-iodophenyl)hydrazono]-4-methoxy-3-oXobutanoate
(6.27 g, 15.9 mmol) in N,N-dimethylformamide dimethyl acetal (60 mL) was refluxed for
3 h. After cooling to room temperature, the reaction mixture was poured into water and-

extracted with AcOEt. The extract was washed with water énd 'brine', dried over MgSQO,,

. and concentrated under reduced pressure. The residue was purified by silica gel column

chromatography eluting with AcOEt and }ecrystallized from MeOH to give the title
185 2
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‘compound (3.77 g, 59% yield) as off-white crystals: mp 160-162 °C; '"H NMR (300 MHz,

CDCl;):  ppm 3.90 (3H, s), 3.97 (3H, s), 7.36-7.41 (1H, m), 7.64-7.70 (2H, m), 7.73 }(lH,
d, J = 2.6 Hz). Anal. Calcd for Cy3H;oFIN;O4: C, 38.64; H, 2.49; N, 6.93. Found: C, 38.68;
H, 2.59; N, 6.98. |

[0307]

Reference Example 96

1-(2-Fluoro-4-iodophenyl)-N,5-dimethoxy-N-methyl-4-oxo-1,4-dihydropyridazine-3-

carboxamide

0o O
MeO.

To a solution of N,O-dimethylhydroxylamine hydro_chloridé (8.78 g, 90 mmol) and
iPr,NEt (15.7 mL, 90 mmol) in CH2C12 (100 mL) was added AlMe; (1.8 M solution in

“toluene, 50 mL, 90 mmol) slowly at 0 °C under Ar atmosphere. After stirring for 1 h, a

solution of methyl 1-(2-ﬂuoro-4-iodophenyl)-5-methoxy-4-oxo-1,4-dihydropyridazine-3—
cafboxylate (12.1 g, 30 mmol) in CH;Cl, (100 mL) was added slowly, and the mixture was |
stirred for 1 h at 0 °C. The reaction mixture was poured into ice-water and the organic layer
was separated. The aqueous layer was extracted with AcOEt. The combined organic layers
were washed with brinve, dried over MgSQy, and concentrated under reduced pressure. The

residue was purified by basic silica gel column chromatography eluting with AcOEt to give

the title compound (9.96 g, 77% yield) as a white amorphous solid: 'H NMR (300 MHz,

CDCl): 8 ppm 3.39 (3H, 5), 3.70 (3H, 5), 3.90 (3H, 5), 7.39 (1H, t, J = 8.1 Hz), 7.63-7.67
(2H, m), 7.77 (1H, d, J = 2.3 Hz). |
[0308]
" Reference Example 97

3-Acetyl-1 -(2-ﬂuoro-4-iodophenyl)-5-méthoxypyridazin-4(1 H)-one
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R

!
MeMgBr (1 M solution in THF, 70 mL, 70 mmol) was added dropwise at -78 °C to a
solution of 1-(2-fluoro-4-iodophenyl)-N,5-dimethoxy-N-methyl-4-oxo-1,4-
dihydropyridazine-3-carboxamide (9.96 g, 23 mmol) in THF (250 mL). .Aﬁer sﬁrring for 1
5 . h, the reaction mixture was quénched with 1 M HCI aqueous solution and extracted with
AcOEt..The extract was washed with Srine, dried over MgSQO4, and cdﬁcentrated under

" reduced pressure. The residue was puriﬁed by silica gel column chromatography eluting

with AcOEt and recrystallized from MeOH to give the title compound (2.05 g, 23% yield)

as pale yellpw crystals: mp 196-198 °C; 'H NMR (300 MHz, CDCl;): 8 ppm 2.67 (3H, s),

_1'0 3.90 (3H, s), 7.36-7.41>(1H, m), 7.66-7.71 (2H, m), 7.73 (1H, d, J = 2.6 Hz). Anal. Calcd

for C3H(FIN,O;: C, 40.23; H, 2.60; N, 7.22. Found: 40.25; H, 2.87; N, 7.28. |

[0309] |

Reference Example 98
Methyl 5-(methoxymeth.yl)-4-oxo; 1-[3-(trifluoromethyl)phenyl]-1 ,4—dihydropyridazine;

15 3-carboxylate
F,C/<j

A solution of NaNO, (2.48 g, 36 mmol). in H>O (10 mL) was added droﬁwise at 0 °Cto

a mixture of 3-(triﬂuorométhyl)aniliﬁe (3.75 mL, 30 mmol) and 6 M HCI aqueous solﬁti_on

(30 mL, 180 mmol). After stinidg for 15 min, the resulting aqheous solution was added to

20 a suspension of methyl 5-methoXy-3-oxovalerate (4.37 mL, 30 mmol) and NéOAc (148 g,
180 mmol) in EtOH (50 mL) pre-cooled at 0 °C. After stirring for 5 min, the reacﬁon

‘mixture was poured into water and extracted with AcOEt. The extract was washed with

saturated NaHCOs aqueous solution éﬁd brine, dried over MgSQOs, and concentrated under

reduced pressure.
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A .solution of Vthe residue in N,N-dimethylformamide dimethyl acetal (50 mL) was
refluxed for 4 h. After cooling to 'room temperature, the precipitate was collected by
filtration and recrystallized from AcOEt to give the title compound (7.13 é, 69% yield) as a
yellow solid: mp 138-140 °C; 'H NMR (300 MHz, CDCl3): & ppm 3.53 (3H, s), 400 (3H,
s), 4.49 (2H, d, J = 1.5 Hz), 7.65-7.73 (2H, m), 7.82-7.85 (1H, m), 7.89 (1H, s), 8.38 (1H, t,
J=1.5 Hz). Anal. Calcd for C!5H13F3N204: C, 52.64; H, 3.83; N, 8.18. Found: C, 52.50; H,
3.89; N, 8.17.

[0310]

Reference Example 99 |

N-Methoxy-5-(methoxymethyl)-N-methyl-4-oxo-1-[3-(trifluoromethyl)phenyl]-1,4-

dihydropyridazine-3-carboxamide

e

6Me

MeO 1

e

To a solution of N,O-dimethylhydr'ox'ylamine hydrochloride (2.63 g, 27 mmol) and
iPr,NEt (4.70 mL, 27 mmol) in CH,Cl, (30 mL) was added AlMe; (1.8 M solutio_n in
toluene, 15 mL, 27 mmol) dropwise at 0 °Cv under Ar étmosphefe. After stirring for 1 h, a
solution  of  methyl 5-(meth,oxymethyil)-4-oxo-1-[3-(triﬂuoromethyl)phenyl]-1,4-
dihydropyridazine-3-carboxylate (3.08 g, 9 mmol) in CH,Cl, (30 mL) was added dropwise,
and the mixture was stirred for 1 h at 0 C The reaction mixture was poured into ice-water
and extracted with AcOEt. The extract was washed with briﬁe, dried over MgSQOs, and
concentrated under reduced- pressure. The residue was: purified by silica gel column
chromatography eluting with AcOEt and reCrystal.liz'ed from hexane/AcOEt to give the title
compdund (1.99 g, 60% yiel_d) as an off-white solid: mp 157-159 °C; 'H NMR (300 MHz,
CDCls): 8 ppm 3.41 (3H, s), 3.53 (3H, s), 3.67 (3H s), 4.50 (2H, d. J=1.1 Hz), 7.62-7.71
(2H, m), 779 7.85 (1H, m), 7.90 (1H, s), 839 (1H, t, J = 1.1 Hz) Anal Caled for
Ci6H16F3N304: C, 51.75; H, 4.34; N, 11.32. Found: C, 51.77; H, 4.25; N, 11.24.
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[0311]
Reference Example 100
3-Acetyl-5-(methoxymethyl)-1-[3-(trifluoromethyl)phenyl]pyridazin-4(1H)-one

MeO’

o
|
F’

MeMgBr (1 M solution in THF, 16 mL, 16 mmol) was added dropwise at -78 °C to a
solution of N-methoxy-5-(methoxyrﬁethyl)-N-méthyl-4-oxo- 1-[3-(trifluoromethyl)phenyl]-
1,4-dihydropyridazine-3-carboxamide (1.95 g, 5.25 mmol) in THF (50 mL). After stirring
for 1 h, the reaction mixture was quenched with saturated NH,Cl aqueous solution and
extracted with AcOFEt. The extract was washed with brine, dried over MgSO,, and
concentrated under reduced preésuré. The residue was purified by silica gel column
chromatography eluting with AcOEt and.fécrystallized from hexane/AcOEt to give the title
compound (1.42 g, 83% yield) as a pale yellow solid: mp 141-143 °C; 'HNMR (300 MHz,.
CDCls): & ppm 2.68 (3H, s), 3.54 (3H, s), 4.50 (2H, d, J = 1.5 Hz), 7.66-7.74 (2H, fn),
7.81-7.87 (1H, m), 7.89 (lH,-éj, 8.38 (1H, t, J = 1.5 Hz). Anal. Calcd for C15H13F3N203: C,
55.22; H, 4.02; N, 8.59. Found: C, 55.26; H, 3.95; N, 8.58. '

[0312] | '

Reference Example 101

3-Acetyl-1-[3-(trifluoromethyl)phenyl]pyridazin-4(1H)-one
o o _ :
Me

LN
.

F

T

A mixture of 3-{[3-(trifluoromethyl)phenyl]hydrazono} pentane-2,4-dione (5.00 g, 18.4
mmol) and N,N-dimethylformamide dimethyl acetal (2.44 mL, 18.4 mmol) in DMF (100
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mL) was heated to 80 °C for 4 h. The mixture was diluted with 1 M HCI aqueous Solution,
extracted with EtOAc, washed with brine, dried over Na;SO,, filtered, concentrated in
vacuo, purified by column chromatégraphy on silica gel (hexane/EtOAi: = 50/50 to 0/100
and EtOAc/MeOH = 100/0 'to 80/20) and triturated with EtOAc/hexane to yield the title
compound (3.38 g, 65% yield) as a pale yellow solid: 'H NMR (DMSO-ds, 300 MHz): &
ppm 2.55 (3H, s), 6.75 (1H, d, J = 8.0 Hz), 7.78-7.88 (2H, m),'8.06;8.16 (2H, m), 8.96 (1H,
d, J =8.2 Hz).

[0313]

Reference Example 102 ‘
' 3-Acetyl-5-bromo-1-[3-(trifluoromethyl)phenyl]pyridazin-4(1H)-one
O O ' :

Br
| l Me

To a solution of 3-acetyl-1-[3-(trifluoromethyl)phenyl]pyridazin-4(1H)-one (1.00 g
3.54 mmol) in AcOH (3.5 mL) was added Br, (0.181 mL, 3.54 mmol) at room temperature.
The niixture was -stirred' at room temperature for 2 h. The mixture was diluted with water
and NaHCOj; aqueous solution, extracted with EtOAc, dried over MgSO,, filtered,

concentrated in vacuo and puriﬁed by column chromatography on silica gel

~ (hexane/EtOAc = 50/50 to 0/100) to yield the title compound (332 mg, 26% yield) as a

pale yellow solid: '"H NMR (DMSO-dg, 300 MHz): § ppm 2.57 (3H, s), 7.79-7.91 (2H, m),

© 8.09-8.17 (1H, m), 8.22 (1H, 5), 9.58 (1H, 5).

10314]
Reference Example 103
Methyl 4-methoxy-6-0x0-1-[3-(trifluoromethyl)phenyl]-1,6-dihydropyridazine-3-

carboxylate
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e
O
F:

A solution of NaNO; (2.07 g, 30 mmol) in HO (10 mL) was added dropwise at 0 °Cto
a mixture of 3-(triﬂuoromethyl)aniline' (3.12 mL, 25 mmol) and 6 M HCI aqueous solution
(25 mL, 150 mmol). After stirring for 15 min, the resulting aqueous sofuﬁon was added to
a suspension of dimethyl 1,3-acetonedicarboxylate (3.61 mL, 25 mmol) and NaOAc (12.3
g, 150 mmol) in EtOH (40 mL) prefcooled at O‘°C.' After stirring for 10 min, the reaction
mixture was poured info water and éxtracted With AcOEt. The ef(tract was washed with
saturated NaHCO; aqueous solution and brine, dried éver MgSOs, and concentrated under
reduced pressure. A

A solution of the residue and NaOMe (2.70 g, 50 mmolj in MeOH (50 mL) was stirred
for 30 min at} room temperature. The reaction mixture was poured into 1 M HCI aqueous
solution and extracted with AcOEt. The extract was washed with brihe, dried over MgSO4,
and concentrated under reduced pressure. _ |

A suspension of the residue, Mel (3.11 mL, 50 mmol), and K>CO; (10.4 g, 75 mmol) in
DMF (50 mL) was stirred for 1 h at room temperature. The reaction mixture was pouréd
into water and extracted with AcOEt. The extract was washed with water and brine, dried
over MgSO,, and concentrated under réducéd pressure. The residue was purified by basic

silica gel column chromatography eluting with hexane/AcOEt (1/1) and recrystallized from

- hexane/AcOEt to givé the title compound (1.83 g, 22% yield) as a pale yellow solid: mp

124-125 °C; '"H NMR (300 MHz, CDCls): .3 ppm 3.94 (3H, s), 3.95 3H, s), 6.32 (1H, s),
7.57-7.62 (lvH, m), 7.65-7.68 (1H, m), 7.80-7.84 (1H, m), 7.88 (1H, s). Anal. Calcd for
C1sH1 F3N;04: C, 51.23; H, 3.38; N, 8.53. Found: C,-51.29; H, 3.40; N, 8.52.

[0315] '

Reference Example 104

N,4-Dimethoxy-N-methyl-6-oxo-1-[3-(trifluoromethyl)phenyl]-1 ,6-dihydropyridazine-’
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3-carboxamide

O

To a solution of N,O-dimetliylhydroxylamine hydrbchloride (1.58 g, 16.2 mmol) and

iPr,NEt >(2.82 mL, 16.2 mmol) in CH,Cl; (13 mL) was added AlMes (1.8 M solution in

toluene, 9.0 mL, 16.2 mmol) drbpwise at 0 °C under Ar atmosphere. After stirring for 1 hya
solution of methyl 4-methoxy-6-oxo-1-[3-(trifluoromethyl)phenyl]-1,6-dihydropyridazine-
3-carboxylate (1.77 g, 5.4 mmol) in CH,Cl; (15 mL) was added dropwise, and the mixture
was stirred for 1 h at 0 °C. The r'eacfion mixture was poured into ice-water and e_xtracted
with AcOEt. The extract was washed with brine, dried over MgSQ,, and concentrated
under reduced pressure. The' residue was purified by silica gel column chromatography
eluting with AcOEt and crystallized from hexane/AcOEt to give the title compound (148 g,
83% yield) as a white solid: mp 127-129 °C; 'H NMR (300 MHz, CDCls): § ppm 3.37 (3H,
s), 3.64 (3H, s), 3.91 (3H, s), 6.30 (1H, s), 7;5’5-7.60 (1H, _m), 7.62-7.65 (1H, m), 7.82;7.86
(1H, m), 7.88 (1H, s). Anal. Calcd for CsH)4F3N304: C, 50.42; H, 3.95; N, 11.76. Found:

 C,50.47; H, 3.99; N, 11.83.

[0316]
Reference Example 105
6-Acetyl-5-methoxy-2-[3-(triﬂuoromethyl)phenyl]pyridazin—3(2H)-one

Me
“ e

e

MeMgBr (1 M solution in THF, 4 mL, 12 mmol) was added dropwise at -78 °C to a

solution of N,4-dimethoXy-N-methyl-6-oxo- 1-[3-(trifluoromethyl)phenyl]-1,6-

dihydropyridazine-3-carboxamide (1.43 g, 4 mmol) in THF (15 mL). After stirring for 1 h,
the reaction mixture was quenched with saturated NH4C1 aquéous solution and extracted

with AcOEt. The extract. was washed with brine, dried over MgSQO;, and concentrated
192 '



10

15

20

25

WO 2010/090737 PCT/US2010/000307

under reduced pfessure. The residue Was purified by ,s.ilica'l gel column chromatography
eluting with hexéne/AcOEt (1/1) and recrystallized from hexane/AcOEt to give the title
conipo’tmd (566 mg, 45% yield) as a white solid: mp _136-138 °C; 'H NMR (300 MHz,
CDCl;): 8 pprﬁ 2.5.7 (3H,.s), 3.93 (3H, s), 6.31 (1H, s), 7.63 (1H, t, J = 7.9 Hz), 7.69 (1H, d,
J =1.9 Hz), 7.84-7.88 (1H, m), 7.91 (1H, s). Anal. Caled for CisH11F3N20s: C, '53.85; H,
3.55; N, 8.97. Found: C, 53.96; H, 3.57; N, 8.96.

[0317]

Reference Example 106

5-Methoxy-6-(1-phenyl-1 H-pyrazol-S-:yl)-Z-[3 -(trifluoromethyl)phenyl]pyridazin-
3(2H)-one '

eI
o Q |

¥

A solution of 6-a¢etyl-5-metﬁoxy-2-[3-(triﬂuoromethyl)phenyl]pyridazin-3(2H)-one
(540 mg, 1.73 mmol) in-N,N-dimethylfonnamide dimethyl acetal (5 mL) was refluxed for

3 h. After cooling to room temperature, the reaction mixture was concentrated under

_ reduced-pressure. The residue was diluted with AcOEt, washed with water and brine, dried

over MgSQOy, and concentrated under reduced pressure.
A solution of the residue and phenylhydrazine (0.551 mL, 5.19 mmol) in MeOH (5 mL)

was refluxed for 2 h. After cooling to room temperature, the reaction mixture was poured

_into 1 M HCI aqueous solution and extracted with AcOEt. The extract was washed with .

brine, dried over MgSOq, and concentrated under reduced pressure. The residue was

_purified by silica gel column chromatography eluting with hexane/AcOEt (1/1)' and

recrystallized from hexane/AcOEt to give the title compound (323 mg, 45% yield) as a
white solid: mp 165-167 °C; lH‘NMR (300 MHz, CDCls): 8 ppm 3.73 (3H, s), 6.27 (1H, s),
6.78 (1H, d, J = 1.9 Hz), 7.31-7.50 (8H, m), 7.52-7.58 (1H, m), 7.77 (1H, d, J = 1.9 Hz).
LC-MS (ESI) m/z 413 [M + H]". Anal. lCalcd for C;1H,sF3N4O2: C, 61.17; H, 3.67; N,

193



10

15

WO 2010/090737 PCT/US2010/000307

13.59. Found: C, 61.12; H, 3.72; N, 13.54.
- [0318]
Reference Example 107

4-Oxo-1-[3-(triﬂuororhethyl)phenyl]-1,4-dihydropyridazine-3-carbbxylic acid -
9 o
I IN OH
NE

F

FL

To a suspension of methyl 4-oxo-A1-[3-(triﬂuoromethyl)phenyl]-1,4-dihydropyridaziné-
3-carboxylate (10.0 g, 33.5 mmol) in MeOH (150 mL) was added 1 M NaOH aqueous
solution (50 mL) at 0 °C. The mixture was stirred at room temperature for 30 min. To the

suspé_nsion was added 1 M HCI aqueous solution (50 mL) at 0 °C. The mixture was

- concentrated in vacuo. The precipitates were collected by filtration, washed with water and

dried in vacuo at 50 °C to yield the title compound (9.25 g, 97% yield) as a pale yellow
solid: "H NMR (DMSO-ds, 300 MHz): § ppm 7.02 (1H, d,. J = 7.7 Hz), 7.81-7.96 (2H, m),
8.06-8.21 (2H, m), 9.16 (1H, d, J = 7.7 Hz).

[0319] |

Reference Example 108

N-Methoxy-N-methyl-4-0xo-1-[3-(trifluoromethyl)phenyl]-1,4-dihydropyridazine-3-

carboxamide
o O
-OMe
(N e
N
F
Fr

- A mixture of 4-oxo-l-[3-(triﬂuoroxﬁethyl)phenyl]-1,4-dihydropyridazine-3-carboxylic
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acid (2.00 g, 7.04 mmol) and CDI (1.26 g, 7.74 mmol) in THF (20 mL) was heated fo
40 °C for 2 h. To the solution were added N-rhethoﬁym’ethanamine hydrochloride (1.03 g,
10.6 mmol)land i-PerEt (1.84 mL, 10.6 mrﬁol) at room temperature. The solution was
stirred ‘at room temperature for 20 h. The mixture was diluted with water, extracted with
EtOAc, washed with brine, dried over Na,SOy,, filtered, concentrated in vacuo and puriﬁed
by column chromatography on silica gel (hexane/EtOAc = 50/50 to 0/100 and
EtOAc/MeOH = ll(.)O/O to 80/20) to yield the crude title compound (2.40 g) as a pale
yellow solid:: 'H NMR (DMSO-dg, 300 MHz): & pprﬁ 3.28 (3H, s), 3.61 (3H, s), 6.67 (1H, -
d, J=7.9 Hz), 7.77-7.90 (2H, m), 8.00-8.14 (2H, m), 8.99 (1H, d, J = 7.9 Hz).

[0320] |

3 Refefer;ce Example 109

" 3-Propanoyl-1-[3 -(triﬂuoromethyl)phenyl]pyridaiin-4( 1H)-one

o o
Me

To a solution of I.\Iemethoxy-N;methyl-4-oxo-1-[3-(triﬂuoromethyl)phenyi]-1,4- '
dihydropyridazine-3-carboxamide (1.20 g, 3.52 mmol) in THF (20 mL) was added EtMgBr
(1.0 M in THF, 7.04 mL, 7.04 mmol) at -78 °C under N,. The mixture was stirred at -78 °C
for 1 h. The reaction was »quenched with saturated NH4Cl aqueous solution at -78 °C. The
miXture was warmed to room temperature, extracted with EtQAc, dried over Na;SOs,
filtered, concentrated in vacuo and phriﬁed by column chromatography on silica gel

(hexane/EtOAc = 50/50 to 0/100) to yield the title compound (767 mg, 74% yield) as a

- pale yellow solid: '"H NMR (DMSO-ds, 300 MHz): 8 ppm 1.06 (3H, t, J = 7.2 Hz), 2.99

(2H, q, J = 7.2 Hz), 6.73 (1H, d, ] = 8.3 Hz), 7.79-7.88 (2H, m), 8.06-8.17 (2H, m), 8.97
(1H, d, J = 8.3 Hz).
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[0321]
Referencé Example 110

4-Bromo-3-phenyl-1H-pyrazole

A solution of 3-phenyl-1H-pyrazole (4.08 g, 28.3 mmol) and NBS (5.04 g, 28.3 mmol)
in DMF (40 mL) was stirred for 1 h at room temperature. The reaction mixture was poured
into water and extracted wifh AcOE. The extract was washed with water and brine, dried

over MgSOy, and concentrated under reduced pressure. The residue was recrystallized

from hexane/AcOEt to give the title' compound (5.84 g, 93% yield) as a white solid: mp

114-116 °C; '"H NMR (300 MHz, CDCL): 8 ppm 7.39-7.50 (3H, m), 7.64 (1H, s), 7.77 (2H,
d,J=68 Hz), 10.73 (1H, brs). | |

[0322]

Reference Example 111

4-Bromo-3-phenyl-1-trityl-1H-pyrazole

A sﬁspension of V4-bromo-3-phenyl-lH-pyrazole (6.13 g, 27.5 rhmol), trityl chloride
(15.3 g, 55.0 mmol), and K,COs (11.4 g, 82.5 mmol) in.DMF (100 mL) was stiqed for 60.
h at 90 °C. After cooling to room temperature, the reaction mixture.was poured into water
and extracted with AcOEt. The extract was washed with water and brine, dried over
MgSO4, coﬁcentrated under reduced pressure. The residue was recrystallized from
hexane/THF to give the title compound (8.00 g, 63% yield) as a white solid: mp 181-
183°C; l.H» NMR (300 MHz, CDCl;): d ppm 7.16-7.22 (6H, m), 7.28-7.41 (13H; m), 7.87-
7.91 (2'H, m).- Anal. Calcd for C3HzBrNy: C, 72.26; H, 4.55; N, 6.02. Found: C, 72.43; H,
4.66; N, 5.91.

| [0323] -
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Reference Example 112

3-Amino-1-[3-(triﬂuoromethyl)phenyl]pyridazin-4(lH);one

o)
NH,
|
N
F
Fe

"A mixture 6f 4-oxo-1-[3-(triﬂuoromethyl)phenyl]-1,4-dihydropyrida;iﬁe-3-carboxylic
acid (5.00 g, 17.6 mmol), DPPA (5.67 mL, 26.4 mmol) and Ef3N (3.65 mL, 26.4 mmol) in
toluene (35 mL) was heated to 100 °C for 2 h. To the mixture was added 8 M NaOH
aqueous solution (22 mL) at 0 °C. The mixture was stirred at-room temperature for 2 h,
diluted with brine, extracted with EtOAc, dried over Na,SO,, filtered, and cbncentrated in
vacuo. The residue was washed wfth EtOAc/i-Pr,0 and filtered. The filtrate was
concentrated in vacuo, purified by column chromatography on basic silica gel
(hexéné/EtOAc = 50/50 to 0/100) and washed with EtOAc/hexane to yield the title.
compound (2.50 g, 56% yield) as a pale yellow solid: 'H NMR (DMSO-ds, 300 MHz): &
ppm 6.17 (1H, d, J = 7.5 Hz), 6.52 (2H, brs), 7.67-7.81 (2H, m), 8.04 (1H, d, J = 7.5 Hz),
8.10 (1H, s), 8.75 (1H, d, J=7.5sz). ‘ '

[0324]

Reference Example 113

3-Bromo-1-[3-(trifluoromethyl)phenyl]pyridazin-4(1H)-one
O

Br

To DMF (18 mL) were added isoamyl nitrite (2.44 mL, 18.3 mmol) and CuBr;, (1.89 g,
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8.46 mmdl) at 0 °C. To the mixture was dropwise added a solution of 3-amino-1-[3-
(triﬂuoromethyl)phenyl]pyridazin-4(1H)-one.(1.80 é, 7.05 mmol) in DMF (7.2 mL) at
0 °C. The mixture was sﬁrred at 0 °C for 1 h and at 60 °C for 3‘ h. ﬁe mixture was diluted
with brine, extracted with EtOAc, washed with brine, dried'-over MgSO4,' filtered,

concentrated in vacuo, purified by column chromatography on silica gel (hexane/EtOAc = .

. 50/50 to 0/100) and triturated with hexane to yield the title compound (1.85 g, 82% yield)

as a white solid: '"H NMR (DMSO-dg, 300 MHz): & ppm 6.64 (1H, d, J = 7.7 Hz), 7.78-
7.87 (2H, m), 8.01-8.07 (1H, m), 8.08 (1H, s), 9.00 (1H, d, J = 7.7 Hz).
[0325] |
Reference Example 114

1-[3-(Trifluoromethyl)phenyl]-3-{(trimethylsilyl)ethynyl]pyridazin-4(1H)-one
| 0 TMS - :

A mixture of 3-bromo-1-[3—(triﬂuorome_thyl)phenyl]pyi'idazin-4(1H)-one (500 mg, 1.57
mmol), (trimethylsilyl)acefylene (0.222 mL, 1.57 mmol),v Et;N (0.329 mL, 2.36 mmol),
Cul (4.5 mg, 0.0236 mmol), Pd(PPh;),Cl; (55.1 mg, 0.0785 mmol) and PPh; (10.3 mg,
0.0393 mmol) in THF (7.5 mL) was heéted'to 40 °C for 8 h under Ar. To the suspension. |
was added (frimethylsily])acetylene (0.111 mL, 0.785 mmol). The suspension was heated
to 40 °C for 14 h under Ar. To the suspension was added (trimethylsilyl)acetyléne (0-.0888

mL, 0.628 mmol). The suspension was heated to 40 °C for 96 h under Ar. The mixture was

' diluted with brine, extracted with EtOAc, dried over MgSO,, filtered, concentrated in

vacuo and purified by column chromatography on silica gel (hexane/EtOAc = 50/50 to

0/100) to yield the title compound (148 mg, 28% yield) as a brown solid: 'H NMR

~ (DMSO-ds, 300 MHz): & ppm 0.26 (9H, s), 6.64 (1H, d, J = 7.9 Hz), 7.75-7.92 (2H, m),
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8.00-8.15 (2H, m), 8.90 (1H, d, J = 8.3 Hz).
[0326] '
Reference Example 115 .

3-Ethynyl-1-[3-(trifluoromethyl)phenyl] pyridazin-4( 1H)-one
o .

[N
.

=

F

PR

A mixture of 1-[3-(trifluoromethyl)phenyl]-3-[(trimethylsilyl)ethynyl]pyridazin-4(1H)-

one ( 148 mg, 0.439 mmol) in MeOH (3 mL) and 1 M NaOH aqueous solution (5 mL) was

stirred at 0 °C for 5 min and at room temperature for 2 h. The mixture was neutralized with
1 M HCI aqueous solution at 0 °C. The mixture was extracted with EtOAc, washed with
brine, dried over Na,SO;, filtered, | concentrated in vacuo and purified by column
chromatography on silica gel (hexane/EtOAc = 50/50 to 0/100) to yield the title cofnpound
(69 mg, 59% yield).as a pale red solid: 'H NMR (DMSO-ds, 300 MHz): & ppm 4.70 (1H,
s), 6.65 (1H, d, ] = 7.9 Hz), 7.76-7.92 (2H, m),v7.99-8.17 (2H, m), 8.93 (1H, d, J = 7.9 Hz).

[0327] '

Reference Exaﬁnple 116

3-(Hydroxymethyl)-1-[3-(trifluoromethyl)phenyl]pyridazin-4(1H)-one
o ,

OH

To a solution of methyl 4-oxo-1-[3-(triﬂuéromethyl)phenyl]—1,4-dihydropyridazine-3-
| carboxylate (2.00 g, 6.70 mmol) in THF (134 mL) was added DIBAL (1.5 M in toluene,
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13.4 mL, 20.1 mmol) at -78 °C. The solution was stirred at -78 °C for 1 h, gradually
warmed to room temperature, stirred at room temperature for 18 h, diluted with 1 M HCl
aqueous solution at 0 °C, ex_tfacted with EtOAc, washed with brine, dried over MgSOs,
filtered, concentrated in vacuo and purified by column chromatograf)hy on silica gel

(hexane/EtOAc = 50/50 to 0/100 and EtOAc/MeOH = 100/0 to 70/30) to yield the title ‘

.co'mp'ound (509 mg, 28% yield) as a pale yellow solid: '"H NMR (DMSO-ds, 300 MHz): &

ppm 4.53 (2H, d, J = 6.0 Hz), 5.11-5.16 (1H, m), 6.48 (1H, d, J = 8.0 Hz), 7.76-7.84 (2H,
m), 8.08-8.16 (1H, m), 8.19 (1H, s), 8.94 (1H, d, J = 8.0 Hz).

[0328] |

Reference Example 117

'V4-Oxo-1-[3-(triﬂuoromethyl)phenyl]-1 ,4-dihydropyridazine-3-carbaldehyde
O O

To a solution of oxalyl chloride (0.175 mL, 2.07 mmol) in THF (7.5 mL) was added
DMSO (0.294 mL, 4.14 mmol) at -78 °C. To the suspension was added a solution of 3-

(hydroxymethyl)—l-[3-(triﬂuoromethyl)phenyl]pyridazin-4(1H)—one (509 mg, 1.88 mmol)

in THF (7.5 mL) at -78 °C. The suspension was stirred at -78 °C for 1 h. To the mixture =

was added Et;N (1.05 mL, 7.52 mmol) at -78 °C. The mixture was gradually warmed :to
room temperature, stirred af room temperature for 18 h, dilufed with 1 M HCI aqueous
sblutibn, extracted with EtOAc, washed with saturated NaHCO; aqueous solution and brine,
dried over Na;SOq, filtered, concentrated in vacuo and purified by column chromatography A
on silica gel (hexane/EtOAc = 50/50 to 0/ 100» and EtOAc/MeOH = 100/0 to _70730). To a
solution of oxalyl chloride (0.477 mL, 5.64 mmol) in THF (19 mL) -w'as added DMSO

- (0.801 mL, 11.3 mmol) at -78 °C. To the suspension was added a mixture of the above
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~ residue in THF (9.5 mL) at -78 °C. The suspension was stirred at -78 °C for 2 h. To the

mixture was added Et;N (3.14 mL, 22.6 mmol) at -78 °C. The mixture was gradually
warmed to room temperature, stirred at room -temperature for 17 h, diluted with 1 M HCI
aqueous solution, extracted with EtOAc, washed with saturated NaHCOj; aqueous solution
and brine, dried over Na,SO,, filtered, concentrated in vacuo and purified By column
chromatography on silica gel (hexane/EtOAc = 50/50 to 0/100) to yield the title compound
(257 mg, 51% yieid) asa yeliow solid: '"H NMR (DMSO-ds, 300 MHz): d ppm 6.87 (1H, d,

© J=82 Hz), 7.81-7.91 (2H, m), 8.08-8.15 (IH, m), 8.16 (1H, s), 8.98 (1H, d, J = 8.0 Hz),.

10.07 (1H, s).
[0329]
Reference Example 118

5-Methoxy-4-oxo-1-[3-(trifluoromethyl)phenyl]-1,4-dihydropyridazine-3-carboxylic

acid
o o O _
MeO| IN OH
N
F
F

To a suspension of methyl S5-methoxy-4-oxo-1-[3-(trifluoromethyl)phenyl}-1,4-

'd.ihydropyridazine-3-carboxylate (10.0 g, 30.5 mmol) in MeOH (100 mL) was added 1 M

-. NaOH aqueous solution (61 mL) at 0 °C. The mixture was stirred at room temperature for

30 min. To the solution was added 1 M HCI aqueous solution (61 mL) at 0 °C. The mixture -
was concentrated in vacuo. The precipitates were collécted by filtration, washed with water
and dried in vacuo at 60 °C to yield the title éompound (8.78 g, 92% yield) as a pale
yellow solid: '"H NMR (DMSO-ds, 300 MHz) o ppm 3.98 (3H, s), 7.82-8.01 (2H, m),
8.11-8.34 (2H, m), 8.97 (1H, s), 15.00 (1H, brs).’

[0330]
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Reference Example 119

3-Amino-5-methoxy-1-[3 -(tfiﬂuofomethyl)phenyl]pyridaziri-4( 1H)-one

o
MeO NH2
|l
N,N
F
F .
F

A mixture of 54methoxy-4-oxo-1-[3-(triﬂuoroﬁlethyl)phenyl]-l,4-dihydropyridazine-37
5 carboxylic acid (6.00 g, 19.1 mmol), DPPA (6.16 mL, 28.6 mmol) and Et;N (3.99 mL, 28.6
mmol) in toluc;ne (60 mL) was heated to 100 °C for 2 h. To the mixture was added § M
NaOH' aqueous solution (23.8 mL) at 0 °C. ”_I'he mixture was stirred at room tembe;ature
for 3 H, extracted with EtOAc, dried over Na,SO,, filtered and concentrated in vacuo. The
residue was washed with EtOAc/i-Pr,0 and filtered. The ﬁ4ltrate was concentrated in- vacuo,
- 10 purified by column chromatography on basic silbicar gel (hexane/EtOAc = 50/50 to 0/ 100)
| and recrystallizea with EtOAc/hexane to yield the title compound (3.57 g, 66% yield) as a
pale yellow solid: '"H NMR (DMSO-ds, 300 MHz): 5 ppm 3.83 (3H, s), 6.31 (2H, s), 7.64-.
7.79 (2H, m), 8.13 (2H, s), 8.64 (iH, s). -
[0331] |
15 | Reference.Example 120
.(2-Phenylfuran-3 -yl)boronic acid

(HO),B O

To a mixture of 3-bromo-2-phenylfuran (6.70 g, 30.0 mmol) and B(Oi-Pf); (10.4 mL,
45.0 mmol) in THF (67 mL) was added n-BuLi (1.65 M in hexane, 36.4 mL, 60 mmol) at -
20 78 °C. The mixture was stirred at -78 °C for 30 min and at 0 °C for 30 min. The mixture -

- was diluted with 1 M HCI aqueous sollitiqn at 0 °C, extracted with EtOAc, washed with
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brine, dried over Na,SOy, filtered, concentrated in vacuo and‘triturated with EtOAc/hexane
to yield the title compound (2.23 g, 40% yield) as a green soiid: 'H NMR (DMSO-ds, 300
MHz): 6 ppm 6.64 (1H, d, J = 1.4 Hz), 7.21-7.45 (3H, m), 7.69 (1H, d, J = 1.6 Hz), 8.00-
8.08 (2H, m).

[0332] -

Reference Example 121

(2-Phenylthiophen-3-yl)boronic acid

(HO),B— XS

To a mixture of 3-bromo-2-phenylthiophene (1.99 g, 8.32 mmol) and B(Oi-Pr); (1.81

mL, 12.5 mmol) in THF (20 mL) was added n-BuLi (1.65 M in hexane, 10.1 mL, 16.6
. mmol) at -78 °C. The mixture was stirred at -78 °C for 30 min and at 0 °C for 30 min. The

: mixtufe was diluted with 1 M HCI aquéoussolution at0 °C; extracted with EtOAc, washed

with brine,' dried over Na,SQO,, filtered, concentrated in vacuo and ‘puriﬁed by column
-.chromatography on silica gel (hexane/EtOAc = 90/10 to 0/100) to yield the title compound
(87.4 mg, 5% yield) as a white solid: '"H NMR (DMSO-ds, 300MHZ) ) ppm 7.19 (1H, d, J
=4.9 Hz), 7.27- 744(3H m), 7.46-7.58 (3H, m), 8.06 (2H, s).
[0333]
: Reference Example 122

Methyl 4-methoxy-3-ox0-2-(pyridin-4-ylhydrazono)butanoate
Q

MeO\)J\rcone
! _

4-Aminopyridine (3.6 g, 38 mmol) was added to a mixture of phosphoric acid (10 mL,

~ 150 mmol) and nitric acid (5 mL, 78 mmol) at -6 °C. Sodium nitrite (3.2 g, 46 mmol) was
~ added portionwise to the mixture at -6 °C, and then crushed ice (ca. 25 g) was added into

- the solution. After stirring at -6 °C for 10 min, the mixture was poured into a suspension of
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methyl 4-methoxyacetoacetate (5.0 mL, 38 mmol) and sodium acetate (44 g, 540 mmol) in
MeOH (100 mL) at 0 °C. The mixture was partitioned between AcOEt and water. The
aqueous layer was extracted with AcOEL. The combined organic extract was washed with

brine, dried over MgSO,, filtered and concentrated under reduced pressure. The residual

- solid was washed with AcOEt/hexane (1/3) to give the title compound (1.8 g, 19% yield)

as a yellow solid: 'H NMR (300 MHz, CDCl5): § ppm 3.48-3.53 (3H, m), 3.89-3.95 (3H,
m), 4.64-4.69 (2H, m), 7.17-7.34 (2H, m), '8.54-8.60 (2H, m), 12.65 (1H, brs).
- [0334] . |
Reference Example 123
Methyl 5-methoxy-4-oxo-1-pyridin-4-yl-1,4-dihydropyridazine-3-carboxylate

MeO CO.Me

A mixture of methyl 4-metho>€y-3-oxo-2-(pyridin-4-ylhydrazono)butanoate (18 g, 70
mmol) and N,N-dimethylformémide dimethyl acetal (28 mL, 210 mmol) in toluene (210
mL) was refluxed for 4 h. The mixture was concentrated under reduced pressure to ‘give
black crystals. The crystals were washed with .2-propanol/AcOEt (1:4)'to give the title. -
compound (8.2 g, 45% yield) as pale yellow crystals: 'H NMR (300 MHz, CDCl3): § ppm
3.99 (3H, s), 4.00 (3H, s) 7.62 (2H, dd, J = 4.5, 15Hz) 8.01 (1H, s),879(2H dd, J=4.5,
1.5 Hz).

- [0335]
Reference Example 124

5-Methoxy-4-oxo-1-pyridin-4-yl-1,4-dihydropyridazine-3-carboxylic acid

To a solution of methyl 5-methoxy-4-oxo-1-pyridin-4-yl-1,4-dihydropyridazine-3-

 carboxylate (0.50 g, 1.9 mmol) in MeOH (10 mL) and THF (10 mL) was added 1'M NaOH
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- aqueous solution (3.0 mL, 3.0 mmol), and the mixture was stirred at room temperature

overnight. The mixture was concedtratéd under redﬁced pressure. To the residpe was added
1 M HCI aqueous solution (3.1 th). The formed precipitate was collected by filtration,
washed with water and dried to give the title compound (0.47 g, 99% yield) as an off-white
solid: '"H NMR (300 MHz, DMSO-de): 3 ppm 3.98 (3H, s), 7.97 (2H, dd, J = 4.7, 1.7 Hz),
8.83 (2H, dd, J = 4.7, 1.7 Hz), 8.92 (1H, s), 14.63 (1H, brs).
[0336]
Reference Example 125
: N,5-Dimethoxy-N-methyl;4-oxo- 1-pyridin-4-yl-1,4-dihydropyridazine-3-carboxamide
N,N OMe '
O
N .

To a mixture of 5-methoxy—4-oxo-lprridin-4-yl-1,4-dihydro_pyridazine-3-carboxylic
acid (8.2 g, 33 mmol), HOBt (7.6 g, 50 mmol) and WSC (9.5 g, 50 mmol) in DMF (160
mL) was added N,O-_dimethylhydroxylamine hydrochloride (6.5 g, 66 mmol) aﬁd TEA (14
mL, 100 mmol), and the mixture was stirred at room 'temperéture overweekend. The
mixture waé concentrated under reduced p.ressure. The residue was diluted with water,
samfated with K>CO;3, and extracted with AcOEt. (There were three layers.) The highest
orgaﬁic layer was dried over MgSO,, filtered -énd concentrated under reduced préssure.
The middle layér was extracted with CH,Cl, (50 mL x 4), and the combined éxtracts were
dried over MgSO4; filtered and concentrated under reduced pressure. Two of the residues

were combined and chromatographed on basic silica gel (0/100-10/90 MeOH/AcOEt)' to

give the title compound (9.6 g, 100% yield) as a pale yellow. oil: 'H NMR (300 MHz,
CDCl3): 8 ppm 3.40 (3H, s), 3.68 (3H, s), 3.98 (3H, s), 7.61 (2H, dd, ] = 4.8, 1.5 Hz), 8.08

(1H, s); 8.73 (2H, dd, J = 4.8, 1.5 Hz).
. [0337)

Reference Example 126
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3-Acetyl-5-methoxy-1-pyridin-4-ylpyridazin-4(1H)-one

MeONMe
N

COON
»
. N .
To a solution of N,5-diméthoxy-N-methyl-4-oxo-1-pyridin~4-yl-1,4-dihydrdpyridazine—
3-carboxamide (9.6 g, 33 mmol) in THF (100 mL) was added dropwise 1 M MeMgBr in
5 | . THF (66 mL, 66 mmol) at -78 °C for 15 min. After stirring at -78 °C for 1 h, the mixture
o was quenched with 1 M HCI aqueous solution (70 mL). The rhixtur,ewas warmed to room
temperature, basified with 1 M NaOH aquedus solution, washed with AcOEt. The aqueous
layer was extracted with CH2C12 (50 mL x 4). The corhbined extract was dried over MgSQO,,
‘ filtered and coﬁqentrated under reduced pressure to giQe the title compound'(2.1 g, 26%
10 yield) as yellow'crysfals: 'H NMR (300 MHz, CDCl;): § ppm 2.70 (-3H, s), 3.98 (3H, s),
7.64 (2H, dd, J = 4.7, 1.6 Hz), 8.04 (1H, s), 8.79 2H, dd, ] =4.7, 1.6 Hz).
[0338]
‘Reference Example 127

Methyl 5-methoxy-4-oxo-1-quinolin-8-yl-1,4-dihydropyridazine-3-carboxylate

0O o
Meol r~ “OMe
. N,N |
N
o
15 X

To a suspension of quinolin—8-amfne (10.0 g, 69.4 mmol) in 6 M HCI aqueous solution
(69.4 mL) was added a solution of NaNO, (5.74 g, 83;2 mmdl) in water (13.9 mL) at 0 °C. |
Tb a suspension of methyl 4-methoxy—3-oxobutanoéte (8.98 mL, 69.4 mmol) and NéOAc

_ (104 g) in EtOH (118 rﬁL) was added the above solution at 0 °C. The mixture was stirred at
20 0 °C for 10 min. The precipitates were collected by filtration, washed with water and
-EtOAc, and dried. To the solid was added N,N-dimethylformamide di_m.elthyl acetal (255

mL) at room temperature. The mixture was heated to reflux for 2.5 h and cooled to room
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temperature. The precipitates wére collected by filtration, washed with hexane and dried to
yield the title compound (16.6 g, 77% yield) as a gray soli'd-: 'H NMR (DMSO-ds, 300
MHz): 8 ppm 3.77 (3H, s), 3.80 (3H, s), 7.72 (ﬁ-I, dd, J=8.5,4.0 Hz), 7.81 (1H,t, 1 =17.9
Hz), 8.09 (1H, d, ] = 7.2 Hz), 8.25 (1H,d,J=83 ﬁz), 8.58 (1H, s), 8.65 (1H, s), 8.97-9.04
(1H, m). - |

[0339]

Reference Example 128

5-Methoxy-4-oxo-1-quinolin-8-yl-1,4-dihydropyridazine-3-carboxylic acid

- 0.0
M ’ .
e | l OH
' _N
N
N
o’
x

To a suspension of methyl 5-methoxy-4-oxo-1-quinolin-8-yl-1,4-dihydropyridazine-3-
carboxylate (5.00 g, 16.1 mmol) in MeOH (64 mL) were added 1 M NaOH aqueous
solution (64 mL) and THF (64 mL) at 0 °C. The mixture was heated to 80 °C. The

homogeneous mixture was cooled to 0 °C. To the mixtiure was added 1 M HCI aqueous

solution (64 mL) at 0 °C. The mixture was stirred at room temperature for 1 h and

. concentrated in vacuo. The precipitates were collected by filtration, washed with water and

dried in vacuo at 60 °C to yield the title compound (3.59 8, 75% yield) as a fresh-colored
solid: '"H NMR (DMSO-ds, 300 MHz): & ppm 3.86 (3H, s), 7.73 (1H, dd, J = 8.4, 4.3 Hz),
7.81-7.89 (1H, rh), 8.12 (1H, dd, J = 7.4, 1.4 Hz), 8.30 (lH,- dd, J = 8.4, 1.2 Hz), 8.61 (1H,

" dd, J=8.5, 1.6 Hz), 8.96-9.05 (2H, m).

[0340]
Reference Example 129

3-Amino-S-methoxy-1-quinOlin-8-ylpyridazin-4(1H)-one
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0
MeO NH,
LN
N
_N
N\

A mixture of .S-methoxy—4-loxo-1-quinolin-8-yl-1,4-dihydfopyridazine-3-carboxylic acid
(2.59 g, 8.71 mmol), DPPA (2.81 mL, 13.1' mmol) and Et;N (1.82 mL, 13.1 mmol) in
’tolueﬁé (26 mL) was heated to reflux for 1 h. To the suspénsion were added DMF (52 mL),
5- DPPA (2.81 mL, l}.l mmol) and Et;N (1.82 mL, 13.1 mmol) at rdoﬁ temperatufe. The-
mixture was Heated to 100 °C for 1.5 h. To the- mixture was added 8 M NaOH aqueous
solution (10.9 mL) at 0 °C. The mixture was stirred at room temperature for 1.5 h,
extracted with EtOAc, dried over Na,SO,, ﬁltered, concentrated in vacuo, purified by
colufnn chromatography on basic silica gel (hexane/EtOAc = 50/50 to 0/100 and-
10 EtOA/MeOH = 100/0 to 80/20) and on silica gel (EtOA/MeOH = 100/0 to 50/50) and
friturated with EtOAc/hexane to yield the title comp’ouﬁd (479 mg, 20% yield) as a pale
: yellow solid: 'H NMR (DMSO-ds, 300 MHz): ) -ppm 3.75 (3H, s), 6.11 (2H, s), 7.67 (1H,
dd, J = 8.5, 4.4 Hz), 7.72-7.80 (1H, m), 7.99 (1H, dd, J = 7.6, 1.5 Hz), 8.12 (IH, dd,J=83,
1.1 Hz), 8.48-8.61 (2H, m), 8.99 (lH, dd,J = 4.4,1.7 Hz).
15 [0341] o
Reference Example 130

3-Bromo-5-methoxy-1-quinolin-8-ylpyridazin-4(1H)-one

o)
MeO Br
-
. N’
'/N
N

To DMF (3 mL) were added isoamyl nitrite (0.387 mL, 2.91 mmdl) and CuBr; (299 mg,
20 1.34 mmol) at 0 °C. To the mixture was added a solution of 3-amino-5-methoxy-1-

quinolin-8-ylpyridazin-4(1H)-one (300 mg, 1.12 mmol) in DMF (3 mL) at 0 °C. The
' R - 208 '
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‘mixture was stirred at 0 5C for 1 h and at 60 °C for 2.5 h. The mixture was diluted with

water, extracted with EtOAc, washed with brine, dried over MgSOQ,, filtered, concentrated
in vacuo, purified by column chromatography on basic silica gel (hexane/EtOAc = 50/50 to
0/100 and EtOAc/MeOH = 100/0 to 70/30) and triturated with EtOAc/heXane to yield the
title COmpqund (148 mg, 41% yield) as a pale yellow solid: lH'I\.IMR (DMSO-ds, 300
MHz): 6 ppm 3.78 (3H, s), 7.72 (1H, dd, J = 8.3, 4.2 Hz), 7.82 (1H, t, ] = 8.0 Hz), 8.10 (1H,
d, J =7.2 Hz), 8.25 (1H, d, J = 8.3 Hz), 8.59 (1H, dd, J = 8.3, 1.5 Hz), 8.73 (1H, s), 9.01
(1H, dd, ] = 4.2, 1.5 Hz).

[0342]

Reference Example 131 |

(1-Phenyl-1H-pyrazol-5-yl)boronic acid

/N
(HO)zs’QN

To a solution of 1-phenyl-1H-pyrazole (12.8 g, 88.9 mmol) in THF (355 mL) was
dropWise added n-BuLi (1.63 M solution in hexane, 57.2 mL,_93.3 mmol) at -78 °C under

- N2. The mixture was stirred at -78 °C for 1 h. To the mixture was added B(Oi-Pr)_;, (82.0

mL, 355 mmol) at -78 °C. The mixture was stirred at -78 °C for 1 h, gradually warmed to

room temperature and stirred- at room temperature oyemight; The pH of the mixture was

‘adjusted to 5 with 1 M HCI aqueous solution. The mixture was concentrated in vacuo,

~extracted with EtOAc, washed with brine, dried over Na;SQO,, filtered, concentrated in

vacuo and crystallized with MeOH/EtOAc/hexane to yield the title compound (12.6 g, 76%
yield) as a pale yellow solid: "H NMR (DMSO-dg, 300 MHz): § ppm 6.73 (1H, brs), 7.28-
7.39 (1H, m), 7.39-7.54 (4H, m), 7.66 (1H, s).

[0343]

Reference Exémple 132

1-Phenyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)- 1 H-pyrazole
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.Me 0‘ . B

~ N
Meio’B/Q\
Me Me ©

-To a mixture of (1-phenyl-1H-pyrazol-5-yl)boronic acid (8.57 g, 45.6 ﬁmol) in toluene
(86 mL) was added pinacol (5.39 g, 45.6 mmol) at room temperature. The‘mixture was
heated to 40 °C for 2 Adays. The mixture Was concentrated in vacuo and triturated with
hexane to yield the title compound (7.93 g, 64% yield) as a pale yellow solid: 'H NMR
(DMSO-ds, 300 MHz): 6 ppm 123 (12H, s), 6.84 (1H, s), 7.34-7.59 (5H, m), 7.75 (1H, d,J
=1.9 Hz) | '

[0344]
Reference Example 133
Methyl 1 -(2,2-diﬂuor6- 1,3-benzodioxol-4-yl)-5-methoxy-4-oxo-1,4-dihydropyridazine-

3-carboxylate

. Meo\%((:OzMe
i
l N
° N
o}
F.
)

A solution of sodium nitrite (1.4 g, 21 mmol) in H>O (10 mL) was added dropwise toa
solufion of 2,2-'diﬂuoro-1,3-benzodioxol-4-aminé (3.0g, 17 mmol) in 6 M HCI aqueous |
solution (18 mL, 108 mmol) at 0 °C. After stirring for 15 min at 0 °C, thé mixture waé
added to a suspension of methyl 4-methoxyacetoacetate (2.2 mL, 17 mmol) and sodiufn
acetate (9.0 g, 110 mmol) in MeOH (40 mL) pre-cooled at 0 °C. The mixture was
partitioned between AcOEt and water. The organic layer‘ was washed with brine, dried over
MgSO4, filtered and concentrated under reduced pressure. | |

A solution of the residue in N,N-dimethylformamide dimethyl acetal (20 mL, 150
mmol) was reﬂuxéd for 3 h. The mixture was concentrated under reduced pressure. The
residu.al solid was washed with AcOEt/hexane (1/3) to give the title compound (4.1 g, 71%
yield) as an orange solid: lﬁ NMR (300 MHz, CDCls): & ppm 3.96 (3H, s), 3.99 (3H, s),

7.15 (1H, dd, J = 8.0, 1.1 Hz), 7.23-7.30 (1H, m), 7.56 (1H, dd, J = 8.5, 1.1 Hz), 8.01 (1H,
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s).
. [0345]
Reference Example 134
1-(2,2-Difluoro-1,3-benzodioxol-4-yl)-5-methoxy-4-ox0-1,4-dihydropyridazine-3-

carboxylic acid

Meorﬁ\rco,r
F><oj©

To a solution of methyl 1-(2,2-diﬂuoro-l,3-benzodioxol;4-yl)-5-methoxy-4-oxo-1,4-
dihydropyridazine-3-carboxylate (4.1 g, 12 mmol) in THF (100 mL) and:MeOH (50 mL)

was added 1 M NaOH aqueous solution (1 8 mL, 18 mmol), arld the mixture was stirred at

room temperature for 1 h. The mixture was concentrated under reduced pressure, and
acidified with 1' M HCl aqueous solution. The mixture was dlluted with AcOEt, washed
with water and brine, dried over MgSO,, filtered and concentrated under reduced pressure
to give the title compound (3.8 g, 97% yield) as a yellow amorphous solid: '"H NMR (300
MHz, CDCls): & ppm 4.06 (3H, s), 7.22-7.26 (1H, m), 7.34 (1H, t, J =83 Hz), 7.72 (1H,
.dd, -J = §.3, 1.1 Hz), 8.29 (1H, s). o |

[0346]

Reference Example 135

1 -(2,2-Diﬂuoro- 1 ,3-benzodior(ol-4-yl)-N,5-dimethoxy-N-methyl-4-oxo- 1,4-

dihydropyridazine-3-carboxamide

”ru

40

To ‘_a mixture of  1-(2,2-difluoro-1 3-berrzodioxol-4-yl)-5-methoxy-4-oxo-1 4-
dlhydropyndazme-3-carboxyhc acid (3. 8 g, 12 mmol), HOBt 2.7 g, 17 mmol) and WSC

3. 4 g, 17 mmol) in DMF (50 mL) was added N,O-dimethylhydroxylamine hydrochlorlde

(2 3g 23 mmol) and' Et;N(4.9 mL, 35 mmol) and the mixture was stirred at room
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temperature overnight. The mixture was diluted with water (200 mL) and éxtracted with
AcOEt (250 mL x 2). The combined organic layer was washed with saturated NaHCO;
aqueous solution and brine, dried over MgSQ,, filtered and coﬂcentrated under reduced
pressure to give orange crystals. The crystals were washed with AcOEt/hexane (1/4) to
give the title compound (2.7 g, 62% yieldj as pale yellow crystals: '"H NMR (300 MHz,
CDCB)_: & ppm 3.41 (3H, s), 3.71 (3H, s), 3.96 (3H, s), 7.12 (1H, dd, J = 7.9, 1.1 Hz), 7.23
(1H, d; J=8.7Hz), 7.57 (1H, dd, J = 8.7, 1.1 Hz), 8.06 (1H, s). ’

[0347]

Reference Example 136

3-Acetyl-1-(2,2-difluoro-1,3-benzodioxol-4-yl)-5-methoxypyridazin-4(1H)-one

N
Zeol

To a solution of 1-(2,2-diﬂuoro-1,3-benzodioxol-4-yl)—N,5-dimethoxy-N-methyl;4-oxo-
_1,4-dihydropyridazine-3-carboxamide (2.7 g, 7.2 mmol) in THF (70 mL) was added
dropwise 1 M MeMgBr in THF (14 mL, 14 mmol) atv -78 °C for 15 min. After stirring at -

78 °C for 1 h, the mixture was quenched with 1 M HCI aqueous solution (30 mL). The

mixture was warmed to room temperature and extracted with AcOEt. The organic layer

~was washed with brine, dried over MgSQ,, filtered and concentrated under reduced

pressﬁre to give the title compound (2.3 g, 99% yield) as yellow crystals: 'H NMR (300

MHz, CDCLy): § ppmi 2.69 (3H, s), 3.95 (3H, s), 7.17 (1H, dd, J = 7.9, 1.1 Hz), 7.26-7.32

(1H, m), 7.55 (1H, dd, J = 8.7, 1.1 Hz), 8.00 (1H, s).
[0348]
| Reference Example 137
1-(2,2-Diﬂuoro-1,3-benzodioxol—4-yl)-3-[3-(dimethylamiho)prop-2-enoyl]-5-
methoxypyridazin-4(1H)-one
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Meorﬁ’\(?\ |

(T
N’ NMe,
' 0
F
FXOD

A solution of 3-acetyl-1-(2,2-difluoro-1,3-benzodioxol-4-yl)-5-methoxypyridazin-
4(1H)-one (2.3 g, 7.1 mmol) in N,N-dimethylformamide dimethyl acetal (75 mL) Was
refluxed for 3 h. The mixture was concentrated uqder reduced pressﬁre. The brown crystals
were washed with AcOEt/hexane (1/1) to give the title compound (2.0 g, 74% yield) as
yellow crystals: "H NMR (300 MHz, CDCL3): & ppm 2.91 (3H, s), 3.14 (3H, s), 3.94 (3H,
s), 5.78 (1H, d, J = 11.7 Hz), 7.10 (1H, dd, J = 8.3, 1.1 Hz), 7.23 (1H, t, J = 8.3 Hz), 7.63

~ (IH,d,J=8.7Hz), 7.79 (1H, brs), 8.03 (1H, s). -

[0349]
Reference Example 138

4;(Benz'yloxy)-2-ﬂuoroaniline

NH,

A suspension of 3-fluoro-4-nitrophenol (6.28 g, 40 inmol); -benzyl bromide (5.00 mL, 42
mmol), and K;CO; (6.63 g, 48 mmol) in acctone (80 mL) was refluxed for 2 h. After |
cooling to room temperature, the reaction mixture was poured into water and extr;cted
with AcOEt. -The extract was washed with brine, dried over MgSQy, and coﬁcentrated
under reduced pressure.- The residue was recrystallized from héxane/AcOEt to give 4-
(benzyloxy)—2-ﬂuoro-l-nitrobenzéne (16.0 g, 92% yield) as a pale yelldw solid.

~ A solution of Na;S,04 (34.8 g, 200 mmol) in H,O (200 mL) was added to a mixture of
4-(benzyloxy)-2-ﬂuoro-1-nitrobenz_eﬁe (16.0 g, 64.7 mmol), THF (150 mL), and EtOH

- (150 mL), and the mixture was stirred for 30 min at room temperature. The reaction

" mixture was poured into water and extracted with AcOEt. The extract was washed with

water and brine,ldried over MgSQO,, and concentrated u;ider reduced pressure. The residue
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was purified by basic silica gel column chrbmatography eluting with hexane/AcOEt (1/1)
to give the title compbund (5.84 g, 42% yield) as a light bfown oil: '"H NMR (300 MHz,
CDCls): 8 ppm 3.42 (2H, brs), 4.97 (2H, s), 6.60 (1H, ddd, J = 1.1, 2.6, 8.7 Hz), 6.67-6.74
(2H, m), 7.28-7.43 (5H, m).

[0350]

Refere'nce.Example 139

Methyl 2-{[4-(b‘enzyloxy)-2-ﬂuorophenyl]hydrazono}-4-methoxy-3-oxobuténoate

Hwk ,Me.
J

M

A solution of NaNO, (2.07 g, 30 mmol) in H,O (5 mL) was added dropwise at0°Ctoa

mixture of 4-(benzyloxy)r-2-ﬂuoroaniline (5.43 g, 25 mmol) and 6 M HC aqueous solution

(25 mL, 150 mmol). After stirring for 15 min, the resulting aqueous solution was added to

a suspensivon of methyl 4-methoxyacetoacetate (3.24 mL, 24 mmol) and NaOAé (123 g,
150 mmotl) in MeOH (50 mL) pre-cooled at 0 °C. The reaction mixture was poﬁred into
water and extracted with AcOEt. The extract was washed with brine, dried. over MgSOy,
and concéntrated under reduced pressure. The residue was recrystallized from
hexane/AcOEt to give the title compound (8.48 g, 91% yield) as a yellow solid: 'H NMR
(300 MHz, CDCls): 8 ppm 3.500 (3H x .46, s), 3.502 (3H x 0.54, s), 3.88 (3H x 0.54, s),
3.92 3H ><40.46, s), 4.65 (2H x 0.46,vs), 4.68 (2H x 0.54, s), 5.06 (2H x.0.54, s), 5.07 (2H
x 0.46, s), 6.75-6.86 (2H, m), 7.32-7.44 (5H, m), 7.53 (1H x 0.46, t, J = 9.0 Hz), 7.76 (1H |
x 0.54, 1,1 =9.0 Hz), 13.12 (1H x 0.46, brs), 15.13 (1H x 0.54, brs). .
©[0351]
- Reference Example 140

Methyi '1-[4-(benzyloxy)-2-fluorophenyl]-5-methoxy-4-oxo-1,4-dihydropyridazine-3-

carboxylate - | |

. 214
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A solution of methyl 2-{[4-(benzyloxy)-2-fluorophenyl]hydrazono}-4-methoxy-3-
oxobutanoate (8.46 g, 22.6 mmol) in N,N-dimethylformamide difﬁethyl acetal (8.0 mL)
was ,reﬂgxcd for 3 h. After cooling to room temperature, the reaction mixture was

5 concentrated under reduced pressure. The residue was diluted with AcOEt, washed with
water_and brine, dried over MgSOy, and coﬁcentmted under reduced pressure. The residue
.was puriﬁed by silica gel column chromatography eluting vﬁth THF and recrystallized
from hexaﬁe/T HF to give the title cofnpound (8.12 g, 93% yield) as a white solid: mp 143-
144 °C; '"H NMR (300 MHz, CDCls): & ppm 3.89 (3H, s), 3.96 (3H, s), 5.12 (2H, s); 6.83-
10 691 (H, m); 7.33-7.44 (5H, m), 7.48-7.54 (1H, m), 7.69 (1H, d, J = 2.3 Hz). Anal. Calcd
~ for C2oH17FN20s: C, 62.50; H, 4.46; N, 7.29. Found: C, 62;40; H, 4.59; N, 7.26.

[0352] '

Reference Example 141 |

1 -[4-(Benzyloxy)—2-ﬂuorophenyl]-N,5 -dimethoxy-N-methyl-4-oxo-1,4-

15 dihydropyridazine-3-carboxamide
MeO. e i
- Ome

F. O -

To a solution of N,O-dimethylhydroxylamine hydrochloride (5.27 g, 54 mmol) and
iPr;NEt (9.41 mL, 54 mmol) in CH,Cl, (50 mL) was added AlMe; (1.8 M solution in
toluene, 30 mL, 54 mmol) slowly at 0 °C under Ar atmosphere. After stirring for 1 h, a

20 . solution of methyl 1-[4-(benzyloxy)-2-fluorophenyl]-S-methoxy-4-oxo-1,4-

‘d_ihydropyridazine-3-carboxylate (8.07 g, 21 mmol) in CH,Cl, (50 mL) was added slowly,
’ ' 215
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and the mixture was stirred for 1 h at 0 °C. The reaction mixture was poured into ice-water

‘ and extracted with AcOEt. The extract was washed wit,h' brine, dried over MgSO,, and

concentrated under reduced pressure. The residue was purified by basic silica gel column
chromatography eluting with AcOEt to give the title compound. (7}.79 g, 90% yield) as a
pale yellow amorphous solid: '"H NMR (300 MHz, CDCI;):' 3 ppm 3.38 (3H, s), 3.70 (3H,
s), 3.89 (3H, s), 5.11 (2H, s), 6.82-6.91 (2H, m), 7.33-7.45 (SH,. m), 7.48-7.55 (1H, m),
7.73 (1H, d, J = 1.9 Hz). . |
[0353]
Reference Example 142
3-Acetyl-1-[4-(benzyloxy)-2-fluorophenyl]-5-methoxypyridazin-4(1H)-one

MeO.
F. O T
MeMgBr (1 M solution in THF, 56.4 mL, 56.4 mmol) Was added dropwise at -78 ‘Cto a

solution of 1-[4-(benzyloxy)-2-fluorophenyl]-N,5-dimethoxy-N-methyl-4-o0xo-1,4-

, dihydropyridazine—3-carboxamide (1.77 g, 18.8 mmol) in THF (120 mL). After stirring for

1 h, the reaction mixture was quenched with 1 M HCI aqueous solution and extracted with
AcOEt. The extract was washed with br_ihe, dried over MgSOs, and concentrated under
reduced pressure. The residue was pﬁriﬁed by silica gel column chrdmafography eluting

with AcOEt and crystallized from hexane/AcOEt to give the title compound (5.86 g, 85%

. yield) as a pale yellow solid: mp 101-103 °C; 'H NMR (300 MHz, CDCls): & ppm 2.67

(QH, s), 3.89 H, s), 5.13 (2H, 5), 6.84-6.93 (2H, m), 7.34-7.44 (5H, m), 7.48-7.55 (1H, m),
7.69 (1H, ,d,- J =2.3 Hz). Anal. Caléd for C3H17FN;O4: C, 65.21; H, 4.65; N, 7.60. Found: - |
C, 65.37; H, 4.68; N, 7.47.
[0354]
Reference Example 143
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2-Fluoro-4-(trifluoromethoxy)aniline
NH, ’

Q
. ock
A mixture of 4-bromo-3-ﬂuoro(triﬂuoromethoxy)behzene (6.6 g, 26 mmol),
benzophenone imine (6.4 mL, 38 mmol), Pd;(dba); (0.58 g, 0.64 mmol), Xantphos (1.5 8
5 2.6 mmol) and sodium tert-butoxide (3.7 g, 38 mmol) in 1,4-dioxane (120 mL) was stirred
at 100 °C under N, atmosphere for 5 h. After stirring at room temperature overnight, the
rhixture was concentrated under reduced pressure. The residue was partitioned between
AcOEt and water. The orgah_ic layer was washed with brine; dried over MgSO,, filtered
and concentrated under reduced pressure. The residue was chromatographed on silica gel
.10 (0/100-5/95 AcOEt/hexa'ne) to give a yellow oil. The residual oil was dissolved in THF
| (150 mL), and 1 M HCI aqueous solution (50 mL) was added to the mixture. After stirring
at room temperature for 1 h, the mixture was basified with 8 M NaOH aqueous- solution
and extracted with. diethyl ether. Thé organic iayer was washed with brine, dried over
MgSO4, filtered and concentrated under reduced pressure. The residue was
15 chromatographed on silica gel (0/100-5/95 AcOEt/hexane) to give the title compound (4.2
-8, 85% yield) as a pale yellow oil: 'H NMR (300 MHz, DMSO-dg): 8 ppm 5.36 (2H, s),

6.75-6.85 (1H, m), 6.89-6.94 (1H, m), 7.12 (1H, dd, J =11.7, 2.'3 Hz).

[0355]
~ Reference Example 144

20 - Methyl » 2-{ [2-ﬂuoro-4¢(triﬂuéromethoxy)phenyl]hydrazono}-4-methoxy-3- |

oxobutanoate

MeO\/ﬂ\(C 02Me
A

HN’
F

OCF;

A solution of sodium nitrite (1.9 g, 28 mmol) in H,O (10 mL) was added dropwise to a

~ solution of 2-ﬂuoro—4-(triﬂuoromethoxy)aniline (4.6 g, 24 mmol) in 6 M HCI (24 mL,
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144mmol) at 0-°C. Aﬁer stifrin'g for 15 mih at0 °C; the mixture was added to a suspengion
of methyl 4-methoxyacétoacetate (3.1.mL, 24 mmol) and sodium acetate (12 g, 144 mmolA)‘_
in MeOH (50 mL) pre-cooled at 0 °C. The formed precipitate was collected by filtration,
washed with water and dried under reduced pressure to give the title compound (4.8 g,

58% yield) as yellow crystals: 'H NMR-(300 MHz, CDCls): 8 ppm 3.51 (3H, s), 3.94 (3H,

'5), 4.65 (2H, 5), 7.06-7.14 (2H, m), 7.59-7.68 (1H, m), 12.98 (1H, brs).

[0356]
Reference Example 145

Methyl ‘ 1-[2-ﬂuoro-4-(triﬂuoromethoxy)phenyl]-5-methoxy-4-oxo-1,4-

- dihydropyridazine-3-carboxylate

Meo\(ﬁ\‘/COZMe
|
I -N

N
F.

OCF4

~ A solution of methyl 2-{[2-fluoro-4-(trifluoromethoxy)phenyllhydrazono}-4-methoxy-

~ 3-oxobutanoate (3.8 g, 11 mmol) and N,N-dimethylformamide diisopropy! acetal (9.5 mL,

54 mmol) in toluene (60 mL) was refluxed for 5 h. The mixture was concentrated under

_reduced pressure.,Thve' residue was diluted with AcOEt, washed with water and brine. The

ofganic layer was dried over MgSOs, filtered and concentrated under reduced pressure. The

' residue was chromatographed on silica gel (10/90-100/0 AcOEt/hexane) to give the title
* compound (3.4 g, 86% yield) as pale yellow crystals: "H NMR (300 MHz, CDCL3): & ppm

3.91 (3H, s), 3.97 (3H, s), 7.17-7.25 (2H, m), 7.68-7.76 (2H, m).
[0357]
Reference Example 146
1 -[é-Fluoro-4-(triﬂuoromethoxy)phenﬂ]-5-méthoxy-4-oxo- 1,4-dihydropyridazine-3-

carboxylic acid
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MeO COH

L N
.

OCF,

e T§ a solution of methyl 1-[2-fluoro-4-(trifluoromethoxy)phenyl]-5-methoxy-4-oxo-1,4-
dihydropyridazine-3—cafboxylate (3.4 g, 9.3 mmol) in THF (150 mL) was added 1 M
NaOH aqueous solution (14 mL, 14 mmoi), and ._the mixture was stirred at room
5 temperature for 30 min. The mixture was acidiﬁedAwith 1 M HCI aqueous solution and
' concentrated underl reduced pressure. The 'residue; was diluted with AcOEt, washed with
water and brine, dried over MgSQ,, filtered and concentrated under reduced pressure to
give the title compound (3.2 g, 97% yield) as a pale yellow amorphous solid: '"H NMR
‘ (300 MHz, DMSO-d): & ppm 3.88 (3H, s), 7.52-7.59 (1H, m), 7.86 (1H, dd, J = 10.8, 2.5
10 . Hz), 7.97 (1K, t,J =87 Hz), 8.91 (1H,d,J = 1..1 Hz), 14.83 (1H, brs).
[0358] | '
. Reference Example 147
3-Acetyl-1 -[2—ﬂuoro-4-(triﬂuoromethoxy)phenyl]-5-methoxypyridazin—4( 1H)-one

-N

N
F

OCF,

‘1'5 To a mixture of 1-[2-ﬂuoro—4;(triﬂuoromethoxy)phenyl]-5-methoxy-4.-oxo-l,4-
-dihydropy;idazine-B-carboxylic acid (3.8 g, 11 mmol), HOBt (2.5 g, 16 mmol) and WSC
(3.1 g, 16 mmol) in DMF (SQ mL) was added N,O-dimethylhydroxylamine hydroéhloride
(2.1 g, 22 mmol) and Et;Nk4.5 mL, 32 mmol), and the mixture was stirred at room
temperafure overnight. The mixture was diluted with water (200 mL) and extracted with
20 'AcOEt (250 mL x 2). The combined organic layer was washed with saturated NaHCO;
équeous' solution and brine, dried over MgSOy, filtered and concentrated under reduced

pressure.
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To a solution of the residue-in THF (100 mL) was added dropwise 1 M MeMgBr in

- THF (18 mL, 18 mmol) at -78 °C for 15 min. After stirring at -78 °C for 1 h, the mixture

was quenched with 1 M HCI aqueous solution (50 mL). The mixture was warmed to room
temperature and extracted with AcOEt. The organic layer was washed with brine, dried
over MgSOs, filtered and concentrated under reduced pressure to give the title compound

(2.8 g, 75% yield) as a yellow oil: '"H NMR (300 MHz, CDClj): S ppm 2.68 (3H,'s), 3.91

* (3H, s), 7.18-7.25 (2H, m), 7.69-7.77 (2H, m).

[0359]
Reference Example 148

Methyl 2-[(3-bromo-2-fluorophenyl)hydrazono]-4-methoxy-3-oxobutanoate

O O
MeO | OMe
HN*® N
F
© Br

To a solution of tert-butyl (3-bromo—2-ﬂuorophenyl)carbémate (7.'23 g, 24.9 mmol) in
EtOAc (125 mL) was added 4 M HCI/EtOAc (62 mL) at 0 °C. The mixture was stirred at

room temperature for 12 h and concentrated in vacuo. The residue was diluted with 6 M

-HCI aqueous solution (62 mL). To the suspension was added a solution of NaNO, (2.06 g,

29.9 mmol) in water (5 mL) at 0 °C. To a suspension of methyl 4-methoxy-3-oxobutanoate

' (3.22 mL, 24.9 mmol) and NaOAc (92.9 g) in EtOH (84 mL) was added the above mixture

~at 0 °C. The mixture was stirred at 0 °C for 20 min. The precipitafes were collected by

filtration, diluted with EtOAc, washed with NaHCO; aqueous solution, dried over MgSO,,
filtered and concentrafed in vacuo to Yield the title compound (5.36 g, 62% yield) as a
brown solid: '"H NMR (DMSO-dg, 300 MHz): & ppm 3.30 (3H,-s), 3.75-3.94 (3H, m), 4.56-
4.71 (2H, m), 7.15-7.34 (1H, m), 7.37-7.59 (1H, m), 7.63-7.80 (1H, m), 12.26 (1H, s).
- [0360]
Reference Example 149
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Methyl : 1-(3-bromo-2-fluorophenyl)-5-methoxy-4-oxo-1 ,4-dihydropyridazine-3-

| carboxylate

A mixture of methyl 2-[(3-bromo-2-fluorophenyl)hydrazono]-4-methoxy-3-

5 oxobutanoate (5.36 g, 15.4 mmol) in N,N-dimvethylformamide dimethyl acetal (54 mL)
| was heated to reflux for 2 h and cooled to 0 °C. The precfpitates were collected by

ﬁlt_ration, washed with héxane and dried to yield the title compound (4.16 g, 75% yield) as

a brown solid: 'H NMR (DMSO-de, 300 MHz): & ppm 3.80 (3H, s), 3.83 (3H, s), 7.40 (1H,

- td,J=8.1, 1.1 Hz), 7.75-7.84 (1H, m), 7.94 (1H, ddd, J = 8.1,.6.4, 1.7 Hz), 8.60 (1H,d, J =

10 19H).
[0361]
‘Reference Example 150

1-(3 -Bromo-2-ﬂuorophenyl)—5 -methoxy-4-oxo-1,4-dihydropyridazine-3-carboxylic acid
0O O L '

MeO OH

LN
“N”

Fj@
Br

15 To a suspension of methyl 1-(3-bromo-2-fluorophenyl)-5-methoxy-4-oxo-1,4-

| dihydropyridazine-3-carboxylate (4.16 g, 11.7 mmol) in MeOH (46 mL) was. added 1 M _

NaOH aqueous solution (23 mL) at 0 °C. The mixture was stirred at room temperatﬁre for

1. h. To the solution was added 1 M HCI aqueous solution (23 mL) at 0 °C. The mixture

was concentrated in vacuo. The precipitates were collected by filtration, washed with water

20 "and dried in vacuo at 50 °C to yield the title .compound (3.76 g, 94% yield) as a pale

yellow solid: '"H NMR (DMSO-de, 300 MHz): & ppm 3.87 (3H, s), 7.43 (1H, td, J = 8.1,
' 221 _
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1.5 Hz), 7.76-7.85 (1H, m), 7.98 (1H, ddd, J = 8.0, 6.5, 1.3 Hz), 8.86 (1H, s), 14.84 (1H,
brs).
[0362]
Reference Example. 151
5 1-(3-Bromo-2-fluorophenyl)-N,5-dimethoxy-N-methyl-4-oxo-1,4-dihydropyridazine-3-

carboxamide
o 0

- A mixture of 1-(3-bromo-2-fluorophenyl)-5-methoxy-4-oxo-1,4-dihydropyridazine-3-
carboxylic acid (3.76 g, 11.0 mmol) and CDI (1.95 g, 12.1 mmol) in THF (38 mL) was
10 heated to 40 °C for 2 h. To t'he- solution were added N,O-dimethylhydroxylamine
hydrochloride (1.60 g, 16.4 mmol) and i-Pr,NEt (2.86 mL, 16.4 mmol)v, at room
temperature. The m‘ixture was stirred at room temperature for 18 h. Thé mixture was
. diluted -with' water and 1 M HCI ‘aqueou‘s solution, extracted with EtOAc, dried over
Na;SO0, filtered, concentrated in vacuo and purified by column chromatography on basic
15 silica gel (EtOAc/MeOH = 100/0 to 80/20) to yield the title Acompound (4.22 g, >99%
-yield) as a white solid: '"H NMR (DMSO-d6, 300 MHz): 6 ppm 3.25 (3H, s), 3.58 (3H, s),
3.80 (3H, s), 7.39 (1H, td, J = 8.1, 1.5 Hz), 7.78 (1H, ddd, J = 8.2, 6.9, 1.5 Hz), 7.92 (1H,
ddd, J = 80 6.3, 1.5 Hz), 8.58 (1H, s)
[0363]
20 Refefence Example 152

3-Acetyl-1-(3-brom6-2-ﬂuorophényl)-5-methoxypyridazin-4(1H)—one
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To a solution of ,1-(3-bromo-2—ﬂuorophenyl)-N,S-dimethoxy-N-mefhyl¥4-oxo-1,4-'
dihydropyridazine-3-carboxamide (4.22 g, 10.9 'mmol) in THF (218 mL) was added

. MeMgBr (1.0 M in THF, 16.4 mL, 16.4 mmol) at -78 °C under N,. The mixture was stirred

at -78 °C for 2 h. The reaction was quenched with saturated NH4Cl aqueous solution at - -
78 °C. The mixture was diluted with NaHCO; aqueous solution, extracted With EtOAc,
dried over NaySO,, filtered, concentrated in vacuo and purified by column chromatography
on silica gel (EtOAc/MeOH = 100/0 to 50/50) to yield the title compound (3.48 g, 93%
yield) as a yellow solid: lH-NMR (DMSO-dg, 300 Wz): 8 ppm 2.50 (3H, s), 3.80 (3H,-s),
7.36-7.46 (1H, m)_,l 7.77-7.85 (1H, m), 7.89-7.99 (IH, m), 8.57 (1H, d, J = 1.9 Hz).

[0364]

Reference Example 153

Methyl 4-methoxy-3-ox0-2-[(2,2,6-trifluoro-1,3-benzodioxol-5-yl)hydrazono]butanoate

o o

MeO | OMe

sN
HN

o
o~I[_/\F o

To a suspensio'h of 2,2,6-trifluoro-1,3-benzodioxol-5-amine (4.95 g, 25.9 mmol) in 6 M
HCI équeous solution (25.9 mL) was added a solution of NaNO, (2.15 g, 31.1 mmol) in
water (5.2 mL) at 0 °C. To a suspension of methyl 4-'methoxy-3-ox.obutanoate (3.35 mL,
25.9 mmol) and NaOAc (38.9 g) in' EtOH (44 mL) was added the above solution at 0 °C.

The mixture was stirred at 0 °C for 10 min. The precipitates were collected by filtration,
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‘Washed With water, dissolved in EtOAc, washed with brine and NaHCOj3; aqueous solution,

dried over MgSO,, filtered and concentrated in vacuo to yield the title compound (6.31 g,
70% yield) as a red solid: 'H NMR (DMSO-d, 300 MHz): § pprﬂ 3.33 (3H, s), 3.82 (3H,
s), 4.66 (2H, s), 7.57-7.92 (2H, m), 12.32 (1H, brs).

[0365] |

Reference Example 154
" Methyl ' 5-methoxy-4-oxo-1-(2,2,6-triﬂuoro-1,3-benzodioxol-5-yl)-l,4-

dihydropyridazine-3-carboxylate

O O
MeO

A mixture of .methyl, 4-methoXy-3-oxo-2-[(2,2,6-triﬂuoro—1,3-benzodioxol-5-.'

yl)hydrazono]butanoate (6.31 g, 18.1 mmol) in N,N-dimethylformamide dimethyl acetal

' (63 mL) was heated to reflux for 2.5 h. The mixture was concentrated in vacuo and

~ purified by column chromatography on silica gel (hexane/EtOAc =5 0/50 to 0/100 and

EtOAc/MeOH = 100/0 to 70/30) and on basic silica gel (hexane/EtOAc ='50/50 to 0/100)
to yield the title compound (1.53 g, 24% yield) as a pﬁle yellow solid: '"H NMR (DMSO-dg,
300 MHz): & ppm 3.79 (3H, s), 3.82 (3H, s), 7.94 (1H, d, ] = 9.4 Hz), 8.04 (1H, d, J = 6.4
Hz), 8.54 (1H, s). '

[0366]

Reference Example 155

5-Methoxy-4-0x0-1 ;(2,2,6-triﬂuoro- 1,3-benzodioxol-5-yl)-1,4-dihydropyridazine-3-

carboxylic acid
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To a suspension of methyl 5-methoxy-4-oxo-1-(2,2,6-trifluoro-1,3-benzodioxol-5-yl)-

' 1,4-dihydropyridazine-3-carboxylate (1.53 g, 4.27 mmol) in MeOH (17 mL) was added 1

M NaOH aqueous solution (8.5 mL) at 0 °C. The mixture was stirred at room temperature
for 30 min. To thev mixture was added 1 M HCI aqueous solution (8.5 mL) at 0 °C. The
mixture was concentrated in vacuo. The precipitates were collected by filtration, washed
with water and dried in vacuo at 60 °C to yield‘the title compound (1.18 g, 80% yield) as a
pale yellow solid: "H NMR (DMSO-d6, 300 MHz): & ppm 3.86 3H, s), 7.98 (1H, d, 1 =9.4
Hz), 8.03 (1H, d, J = 6.4 Hz), 8.79 (1H, s), 14.77 (1H, brs).

0367} '

Referencé'Example 156

.3-Amino-.5-methoi<y-1-(2,2,6-triﬂuoro-1,3-benzodioxol-S-yl)pyridazin-4(1H)-one' '

0]
MeO NH,
[N
N’
F
o)
o)

A  mixture  of 5-methoxy-4-oxo-l-(2,2,6-triﬂuoro-1,3;benzodioxol-5-yl)-1,4-
‘dihydropyridazine-3-carboxylic acid (1.18 g, 3.42 mmol), DPPA (1.10 mL, 5.13 mmol)
and Et3N (0.715 mL, 5.13 mmol) in toluene (12 mL) was heated to 100 °C for 1 h. To the

mixture was added 8 M NaOH aqueous solution (4.3 mL) at 0 °C. The mixture was stirred

" at room 'temperature for 1 h, extracted with EtOAc, dried over Na,;SQO,, (filtered,
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concentrated in vacuo and purified by column chromatography on basic silica gel |
(hexane/EtOAc = 50/50 ‘to 0/100) and recrystallized with EtOAc/he;xane to yield the titlel
compound (704 mg, 65% yield) as a white solid: '_H NMR (DIMSO'dé, 300 MHz): 6 ppm
3.73 (3H, s), 6.21 (2H, s), 7.85 (1H, d, J=9.4 Hz), 7.90 (1H, d, J = 6.4 Hz), 8.33 (1H, s).
[0368]
Reference Exafnple 157

3-Bromo-5 -methoxy-1-(2,2,6-trifluoro-1,3-benzodioxol-5-yl)pyridazin-4(1H)-one

, (0]
MeO Br
LN
. N’
F
(0]
(0]

To a mixture of isoamyl nitrite (0.22 mL, 1.65 mmol) and CuBr;, (0.17 g, 0.762 mmol)
in DMF (2 mL) was added a mixture of 3-amino_—5-rﬁethqu—1-(2,2;6-triﬂuoro-1,3- '
benzod'ioxol;S-yl)pyridazin-4(lH)-one (200 mg, 0.635 mmol) in DMF (4 mL) at 0 °C'.' The
mixture was stirred af 0 °C for 1 h and at 60 °C for 2 h. The mixture was dilutéd With water
aqd brine, extracted with EtOAc, dried over Na,SO,, filtered, conce;ntrated in vacuo and
purified by column chromatography on silicé gel (hexane/Et(_)Ac = 50/50 to-0/100) to yie-ld
the title compound (145 mg, 60% yield) as a pale yellow solid: '"H NMR (DMSO-d6, 300
MHz): ) pprri 3.79 3H, 5), 7.93 (1H, d, ] =9.5 Hz), 8.02 (1H, d, J=6.4 Hz), 8.59 (1H, d, J
= 1.5 Hz). |

[0369]

Reference Exafnple 158

. Methyl 4-methoxy-3-oXo—Z-[(2,2,3,3,7-pentaﬂuoro-2,3-dihydro-l,4-bepzodioxin-6'—

yhhydrazono]butanoate
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To a suspension of 2,2,3,3,7—pentaﬂuoro-2,3-dihydro-1,4-benzodioxin—6-amine (4.87 g,
20.2 mmol) in 6 M HCI aqueous solution (20.2 mL) was added a solution of NaNO, (1.67
-8, 24.2 mmol) iﬁ water (4 mL) at 0 °C. The mixture was stirred at 0 °C for 15 min. To a
s | suspension of methyl 4-methoxy-3-oxobutanoate (2.61 mL, 20.2 mmol) and NaOAc (30.3 .
g) in EtOH (34 mL) wés added the above solution at 0 °C. The mixture was stirred at 0 °C
for 15 min. The precipitates were collected by filtration, washed with water, dissolved in
EtOAc, washed with brine, dried over MgSO4, filtered and concentrated in vacuo to yield
the title compound (6.84 g, 85% yield) as a red solid: 'H NMR (DMSO;dé, 300 MHz): §
10 - 4 ppm 3.33 3H, s), 3.82 (3H, s), 4.68 (2H; s), 7.66-7.93 (2H, m), 12.16 (1H, brs). '
[0370] | | |
Reference Example 159 _
Méthyl 5-méthoxy-4-oxo- 1-(2,2,3,3,7-pentafluoro-2,3-dihydro-1 ,4-Benzodioxin-6-yl)-

- 1,4-dihydropyridazine-3-carboxylate

O O
MeO | | OMe
. N’N
F
(0]
O 5 F
15 . F F F

A mixture of methyl ‘4-methoxy-3-0xo-2-[(2,2,3,3,7-pentaﬂubro—2,3-dihydro-1,4-'
‘ Benzodioxin-6-yl)hydrazono]butanoate (6.84 g, 17.2 mmol) in N,N-dimethylformamide

dimethyl acetal (68 mL) was heated to reflux for 2.5 h. The mixture was concentrated in
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vacuo, diluted with brine, extracted with EtOAc, dried over MgSO4, ﬁltered, concentrated
in vacuo and purified by column chromatography on silica gel (hexane/EtOAc = 50/50 to
0/100 and EtOAc/MeOH = 100/0 to 70/30) and on basic silica gel (hexane/EtOAc = 80/20
to O/IQO and EtOAc/MeOH = 100/0 to 70/30) to yield the title compound (2.58 g, 37%
yield) as a pale yellow solid: l'H NMR (DMSO-ds, 300 MHz): 4 ppm 3.79 (3H, s), 3.83
(3H, s), 8.01 (1H, d, J = 10.2 Hz), 8.16 (1H, d, J = 7.2 Hz), 8.58 (1H, s).

[0371] |

R'eferenceAEﬁampl‘e 160

5-Methoxy-4-oxo-1-(2,2,3,3,7-pentaﬂuoro-2,3-dihydrd-1,4-benzodioxin-6-yl)-1,4-‘

dihydropyridazine-3-carboxylic acid

o o

MeO

© Y oM
N

F

N o
O
P

To a solution of fnethyl 5-methoxy-4-oxo-1-(2,2,3,‘3,7-pentaﬂuoro—2,-3-dihydro-1,4_—
benzodioxin-6-yl)-1,4-dihydropyridazine-3-carboxylate (2.58 g, 6.31 mmol) in MeOH (26

 mL) was added 1 M NaOH aqueous solution (13 mL) at 0 °C. The mixture was stirred at

room temperature for 90 min. To the mixture was added 1 M HCI aqueous Solution (13
mL) at 0 °C. The mixture was concentrétgd in vacuo. The precipitates were collectéd by
filtration, washed with water and dried in vacuo at 60 °C to yield the title compound (233
g, 94% yield) as a white solid: '"H NMR (DMSC)-dG, 300 MHz): 8 ppm 3.86 (3H, s), 8.06
(1H, d, J = 10.2 Hz), 8.17 (1H, d, J = 6.8 Hz), 8.82 (1H, s), 14.66 (1H, brs).

[0372] |

Reference Example 161 .

3-Amino-5-mefhoxy-1-(2;2,3,3,7—pentaﬂuoro-2,3-dihydro-1,4-benzodioxin-6;

yl)pyridazin-4(1H)—0ne ‘
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A mixture of 5-mefhoxy-4-oxo-1-(2,2,3,3,7-pentaﬂuoro-2,3-dihydro-1,4-benzodioxin-6-

yl)-1,4-dihydropyridazine-3-carboxylic acid (2.33 g, 5.91 mmol), DPPA (1.90 mL, 8.86

mmol) and Et;N (1.23 mL, 8.86 mmol) in toluene (23 mL) was heated to 100 °C for 90

" min. To the mixture wés added 8 M NaOH aqueous solution (7.4 mL) at 0 °C. The mixture

was stirred at room temperature for 2 h, extracted with EtOAc, dried over Na;SO,, ﬁltered,

. concentrated in vacuo, purified by column chromatography on basic silica gel

(hexaﬁe/EtOAc = 50/50 to 0/ 100) and on silica gel (hexane/EtOAc = 80/20 to 0/100) and

triturated with EtOAc/hexane to yield the title compound (1.12 g, 53% yield) és a white

10.5 Hz), 7.99 (1H, d, J = 6.8 Hz), 8.37 (1H, d, J = 1.5 Haz).

[0373]

Reference Example 162

‘solid: "H NMR (DMSO-dg, 300 MHz): 5 ppm 3.73 (3H, s), 6.24 (2H, s), 7.92 (1H, d, J =

3-Broino-5-methoxy-l-(2,2,3,3,7—pentaﬂuoro-2,3-_dihydro-1,4-benzédioxin—6-'

yl)pyridazin-4(1H)-one

0
MeO Br
LN
N
F )
(0]
(0] F
F F F

To a mixture of isoamyl nitrite (0.473 mL, 3.56 mmol) and CuBr; (367 mg, 1.64 mmol)

in DMF (5 mL) was added a mixture of 3-amino—5-methoxy-l-(2,2,3,3,7—pentaﬂuoro-2,3.— :
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dihydro-1,4-benzodioxin-6-yl)pyridazin-4(1H)-one (500 mg, 1.37 mmol) in DMF (2.5 mL)

at 0 °C. The mixture was stirred at 0 °C for 1 h and at 60 °C for 2.5 h. The mixture was

. 'diluted with water and brine, extracted with EtOAc, dried over MgSOQ,, filtered,

concentrated in vacuo, purified by column chromatography on silica gel (hexane/EtOAc =
50/50 to 0/100) and crystallized with EtOH/hexane to yield the titl_e compound (381 rrig,’
65% yield) as a white solid: '"H NMR (DMSO-d},, 300 MHz): 4 ppm 3.79 (3H, s), 8.02 (1H,
d, J=10.5 Hz), 8.14 (1H, d, J = 6.8 Hz), 8.63 (IH, s).

[0374] | '

Reference Example 163

1-[2-Fluoro-3-(1-methyl-1H-pyrazol-4-yl)phenyl] -N, 5-dimethoxy-N-methyl-4-oxo-1,4-

' dihydropyridaziné-3-carboxamide

O O
MeO .OMe

A mixture of 1-(3-brofno—2-ﬂuordphenyl)—N,S-dimethoxy-N-methyl-4-oxo-l_,4-
dihydropyridazine-3-carboxamide (500 ﬁg, 1.29 mmol), 1;methyl-4-(4,4,5,-S-tetramethyl-
1,3,2-dioxaborolan-2-yl)-1H-pyrazole (295 mg, 1.42 mmol), Na,CO; (302 mg, 2.85 mmol)
and Pd(PPhs), (74.5 mg, 0.0645 mmol) in DME (11.4 mL) and water (2.9 mL) was heated
td reflux ifor 15 h under Ar. The mixture was diluted with water, extracted with EtOAc,
washed with brine, dried over Na;SO,, filtered, concentrated in vacuo, and purified by |

column chromatogréphy on bésic silica ‘gel (EtOAc/MeOH = IOOIO,to 70/30) to yield the

_title compound (345 mg, 69% yield) as a white s01id:A 'H NMR (DMSO-dg, 300MHz): o

ppm 3.25 (3H, s), 3.59 (3H, s), 3.80 (3H, s), 3.90 (3H, s), 7.35-7.44 (1H, m), 7.50-7.59 (1H,
m), 7.84-7.94 (1H, m), 7.97 (14, s), 8.23 (1H, d, ] = 2.5 Hz), 8.58 (1H, s).

[0375]
230
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Reference Example 164
3-Acetyl-1 -[2-ﬂﬁoro-3 -(1-methyl-1H-pyrazol-4-yl)phenyl]-5-methoxypyridazin-4(1H)-

one

5 To a solution of 1-[2-ﬂuoro-3-(1-methyl-1H-pyrazol-4-yl)phenyl]-N,5-dimethdxy-N-

methyl-4-oxo-1,4-dihydropyridazine-3-carboxamide (345 mg, 0.890 mmol) in THF (100
mL) was added MeMgBr (1.0 M in THF, 2.67 mL, 2.67 mmol) at -78. °C under Nj. The
mixture was stirred at -78 °C for 100 min. The reaction waé quenched with saturated
NH4CI aqueous solution at -78 °C. The mixture was extracted with EtOAc, dried o§er

10 - NaySO,, filtered, concentrated in vacuo énd purified by column chromatography on silica
gel (EtOAc/MeOH = 100/6 to 70/30) to yield the title compound (243 mg, 80% yield) asa
Whité'solid: 'H NMR (DMSO-ds, 300MHz): d ppm 2.51 (3H, brs), 3.81 (3H, s), 3.91 (3H,
s), 7;38-7.46 (1H, m)', 7.54-7.64 (1H, m), 7.86-7.95 (1H, m, J = 15.0, 1.7 Hz), 7.98 (1H, s),
8.25 (1H, d, J = 2.3 Hz), 8.58 (1H, d, J = 1.9 Hz).

15 - - [0376]

| Reference Examble 165

Methyl 2-{(2-fluoro-5-iodophenyl)hydrazono]-4-methoxy-3-oxobutanoate
0O O : ~ -

MeO | OMe

HN*

To a suspension of 2-fluoro-5-iodoaniline (9.83 g, 41.5 mmol) in 6 M HCl aqueous
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solution (83.0 mL) was added a solution of NaNO; (3.43 g, 49.8 mmol) in water (8.3 mL)
at 0 °C. To a suspension of methyl 4-methoxy-3-oxobutanoate (5.37 mL, 41.5 mmol) and
NaOAc (124 g) in EtOH (70 mL) was added the above solution at O °C. The mixture was
stirred at 0 °C for 10 min. The precipitates were collected by filtration, washed with water,
dissolved in EtOAc, washed with brine, dried over MgSOs, filtered and concentrated in

vacuo to yield the title-compound (14.2 g, 87% yield) as a red solid: 'H NMR (DMSO-ds,

* 300MHz): & ppm 3.31 (3H, s), 3.83 3H, 5), 4.64 (2H, s), 7.03-7.41 (1H, m), 7.43-7.66 (1H,

m), 7.85-8.07 (1H, m), 12.20 (1H, brs).
[0377]

Reférence Example 166

Methyl- 1 -(2-fluoro-5-iodophenyl)-S-methoxy-4-oxo-1 ,4-dihydropyridazine-3-
carboxylate
O -0
MeO | IN 9M§
N

A mixture of methyl 2-[(2-ﬂuoro-5-ionphenyl)hydrazoho]-4-methoxy-3-oxobutanoate
(14.2 g, 35.9 mmol) in N,N-dimethylformamide 'dimethyl acetal (142 mL) was heated to
reflux for 1.5 h and cooled to 0 °C. The precipitates were collected by ﬂltratidn, washed
with hexané and dried to yield the title compound (>11.3. g, 78% yield) as a pale ye_vllow
solid: 'H NMR (DMSO-ds, 300MHz): ) bpm 3.80 (3H, s), 3.82 (3H, s), 7.37 (1H, dd, J =
10.6, 87 Hz), 7.90-8.01 (1H, m), 8.14 (IH, dd, J=7.2, 2.3 Hz), 8.55 (1H, s).

[0378] | o

Reference Example 167

1-(2-Fluoro-5-iodophenyl)-5-methoxy-4-oxo-1,4-dihydropyridazine-3-carboxylic acid

232
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O O
N,N
|

To a suspension of methyl 1-(2-ﬂubro-5-iodophenyl)-5-methoxy-4-oxo-1,4-

dihydropyridazine-3-carboxylate (11.3 g, 28.1 mmol) in MeOH (112 mL) was added 1 M

NaOH aqueous solution (56 mL) at 0 °C. The mixture was stirred at room temperature for
5 | 90 min. To the mixture was added 1 M HCI aqueous solution (56 mL) at 0 °C. The mixture ,

was concentrated in vacuo. The preéipitates were collected by filtration, washed With water

and dried in vacuo at 60 °C to yield the title compound (9.96 g, 91% yield)_ as a yellow .

solid: '"H NMR (DMSO-ds, 300MHz): 5 ppm 3.88 (3H, s), _7.42 (1H, dd, J = 10.6, 8.7 Hz),
8.00 (1H, ddd, J = 8.7, 4.5, 2.3 Hz), 8.16 (1H, dd, J = 7.2, 2.3 Hz), 8.85 (1H, s), 14.86 (1H,
0 brs). | |

[0379]
Reference Example 168 _
o1 -(2-Fiuoro-5-i6dophenyl)-N,5-dimethoxy-N-methyl-4-oxo- 1 ,4-dihydropyridazine-3-.

carboxamide
0O O

15
A mixture of 1-(2-ﬂuoro-5-iqdophenyl)-5'—methoxy—4-oxo-1,4-dihydropyridazine-3-

carboxylic acid (9.96 g, 25.5 mmol) and CDI {4.55 g, 28.1 mmol) in THF (200 mL) was

heated to 40 °C for 30 min and 50 °C for 90 min. To the mixture was added DMF (20 mL).

, The mixture was stirred at 50 °C for 70 min. To the solution were added N,O-

20 dimethylhydroxylamine hydrochloride (3.74 g, 38.3 mmol) and i-Pr,NEt (6.67 mL, 38.3

mmol) at room temperature. The solution was stirred at room temperature for 16 h. The -
- 233 -
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- mixture was concentrated in vacuo, diluted with water and 1 M HCI aqueous solution,

extracted with EtOAc, washéd with saturated NaHCO; aqueous solution, dried over
Na;SO;s, filtered, concentrated in vacuo and purified by column chromatography on silica
gel (hexane/EtOAc = 20/80 to 0/100 and EtOAc/MeOH = 100/0 to 0/100) and triturated
with MéOH/EtOH/hexane to yield the title compound (9.11 g, 82% yield) as a pale yellow
solid: 'H NMR (DMSO-dé_, 300MHz): 8 ppm 3.24 (3H, s), 3.56 (3H, s), 3.80 (3H, s), 7.36

© (IH, dd, 1 = 10.6, 8.7 Hz), 7.93 (1H, ddd, J = 8.7, 4.5, 2.3 Hz), 8.12 (1H, dd, J = 7.4, 2.1
' Hz), 8.53 (1H, s).

[0380]
Reference Example 169
1-[2-Fluoro-5-(1-methyl-1H-pyrazol-4-yl)phenyl]-N,5-dimethoxy-N-methyl-4-oxo-1,4-

dihydropyridazine-3-carboxamide
O O

A mixture  of - 1-(2-fluoro-5-iodophenyl)-N,5-dimethoxy-N-methyl-4-oxo-1,4-

dihydropyridazine-3-carboxamide (500 mg, 1.15 mmol), 1-methyl-4-(4,4,5,5-tetramethyl-

“1,3,2-dioxaborolan-2-yl)-1H-pyrazole (264 mg, 1.27 mmol), Na;CO; (268 mg, 2.53 mmollj

and Pd(PPh3)4 (66.4 mg, 0.0575 mmol) in DME (10.1 mL) and water (2.5 mL) was heated

- to reflux for 14 h under Ar. The mixture was diluted with water, brine and saturated

NaHCO;3; aqueous solution., extracted with EtOAc, dried over Na;SOs, ﬁltered,'

" concentrated in vacuo, and purified by column chromatography on basic silica gel

(hexane/EtOAc = 50/50 to 0/100 and EtOAc/MeOH = 100/0 to 60/40) to yield the title

* compound (267 mg, 60% yield) as a pale yellow solid: 'H NMR (DMSO-ds, 300MHz): &
ppm 3.25 (3H, s), 3.59 (3H, s), 3.82 (3H, s), 3.87 (3H, s), 7.51 (1H, dd, J = 10.4, 8.9 Hz),
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7.73-7.80 (1H, m), 7.89-7.97 (2H, m), 8.23 (1H, s), 8.58 (1H, s).
[0381] '
‘Reference Example 170

3-Acetyl-1-[2-fluoro-5-(1-methyl-1H-pyrazol-4-yl)phenyl]-5-methoxypyridazin-4(1H)-

5 one
O O
M
MeO | l Me
N’N
F
/,NfMe
=N

To a mixture of 1-[2-ﬂuoro-5-(1-inethyl-1H-pyrazol-4-yl)phenyl]-N,S-dimethoxy-N_-
methyl-4-0xo—1,4-dihyciropyridazine-3-carboxarﬁide (267 mg, 0.687 mmol) in THF (80
-mL) was added MeMgBr (1.0 M in THF, 2.06 mL, 2.06 mmol) at -78 °C under N,. The
10 ~mixture was stirred at -78 °C for 2 h. To the mixture was added MeMgBr (1.0 M in THF,
0.687 mL, 0.687 mmol) at -78 °C. The mixture was sfirred at -78 °C for 1 h. To the mixture
~was added MeMgBr (1.0 M in THF, 1.37 mL, 1.37 mmol) at -78 °C. The mixture was
stirfed at -78 °C for 3 h. The reaction was quenched with saturated NH,Cl aqﬁeous solution
at -78 °C. Thé mixture was diluted with saturated NaHCOj; aqueous solution, extracted
15 . with EtOAc, dried over Na,SO,, filtered, concentrated in vacuo and puriﬁed'by column
chromatography on silica gel (EtOAc/MeOH = 100/0 to 70/30) to yield the title compound
(201 mg, 85% yield) as a yellow solid: 'H NMR (DMSO-dg, 300MHz): 8 ppm 2.52 (3H, s),
3.82 (3H, s), 3.87 (3H,‘ s), 7.53 (1H, dd, J = 10.6, 8.7 Hz), 7.78 (1H, ddd, J = 8.7,4.5, 2.3 .
Hz), 7.92-8.00 (ZH, m), 8.23 (1H, s), 8.56 (1H, d, J = 1.5 Hz).
20 [0382]
Reference Example 171

1-(Difluoromethyl)- 1H-pyrazole-4-boronic acid pinacol ester
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o

A suspension of 1H-pyrazole-4-boronic acid pinacol ester (5.16 g, 26.6 mmol),
CF,CICO;Na (4.86 g, 31.9 mmol), and 18-crown-6 (141 g, 5.32 mniol) in' CH3CN (100
mL) was refluxed for 20 h. After cooling to room temperature, the reaction mixture was
poured into water and extracted with AcOEt. The extract was washed with brine, dried
over MgSO0., and concentrated under reduced pressure. The residue was purified by basic
silica gel column chromatography eluting with AcOEt to give the title compound (3.03 g,
47% yield) as a yellow oil: '"H NMR (300 MHz, CDCl3): 6 ppm 1.33 (12H, s), 7.22 (1H, t,
J=60.7 Hz), 7.89 (1H, s), 8.13 (1H, s).

[0383] o

Refere.nce Example 172 _

tert-Butyl l-{3-ﬂuoro—4-[5-methoxy-4-oxo-3-(l-phenyl-1H-pyr_azol-5-yl)pyridazin-
1(4I{);yl]phepyl}hydrazineca_rboxylate o

"l
.ng%ﬁ

A suspension - of 1-(2-ﬂuorof4-iodophenyl)-S-methoxy-3-(1-phenyl-lH-pyrazol-Sf
yl)pyridazin-4(1H)-one (2.44 g, 5.0 mmol), tert-butyl carbazate (0.727 g, 5.5 mmol), Cul

- (0.0095 g, 0.05 mmol), 1,10-phenanthroline (0.072 g, 0.4 mmol), and Cs,CO; (2.28 g, 7.0

mmol) in DMF (25 mL) was stirred for 5 h at 100 °C under Ar atmosphere. After cooling
to room temperatu_ré, the reaction mixture was poured-into water and extracted with AcOEt
three times. The combined extracts were washed with water and brine, dried over MgSO4,
and concentrated under reduced pressure. The residue was purified by basic silica gel
column chromatography eluting with AcOEt and érystallized from hexane/AcOEt to give -
the title. compound (2.04 g, 83% yield) as a pale yelloW solid: mp 163-165 °C; '"H NMR

(300 MHz, CDCly): 3 ppm 1.58 (9H, s), 3.90 (3H, 5), 4.36 (2H, s), 6.31 (1H, t, J = 9.0 Hz),
- 236
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7.28-7.45 (7H, m), 7.55 (1H, dd, J = 2.3, 14.3 Hz), 7.78 (2H, d, J = 1.9 Hz). Anal. Calcd
for C55sH2sFNgOq: C, 60.97; H, 5.12; N, 17.06. Found: C, 61.20; H, 5.13; N, 16.81.
[0384] | |
A Reference Example 173
5 3-{[2-(51-Methylethyl)phenyl]hydrazono}pentane-2,4-dione
Q .
O
2-(1-Methylethyl)aniline (2.00 g, 14.Si mmol) was added to a solutioﬁ of 12 mL of
phosphoric acid (85%) and 8 mL of nitric acid (65%) at -6 °C, fqllowed by sodium nitﬁte
(1.23 g, 17.78 mmol) in 4 mL of water dropwise at 0 °C, and the mixture was stirred at 0
10 °C for 30 min. Then, to the reaction mixture was added dropwise a solution of potassium |
acetate (4.35 g, 44.43 mmol) and acetylacetone (1.92 g, 19.25 mmol) in 80 mL of ethanol
and 20 mL of water. Tﬁe mixture was stirred at room temperature overnight, filtered,
- washed with water, EtOH/H,O (1/1) and hexane, and dried to give the title compound
(0.98 g, 27% yield): 'H NMR (40(5 MHz, CDCl3): 8 ppm 1.34 (6H, d, J =6.8 Hz), 2.52 (3H,
s s), 2.63 (3H, s), 3.12-3.21 (1H, m), 7.19-7.23 (1H, m), 7.28-7.34 (2H, rﬁ), 7.77-8.00 (1H,
m), 15.23 (1H, brs). |
[0385]
Reference Example 174

2-[2- (l-Acetyl 2- oxopropylxdene)hydrazmo]benzomtnle
o O

20
| 2-Aminobenzonitrile (5.00 g, 42.37 mmol) was added to a solution of 30 mL of
phosphoric acid (85%) and 20 mL of nitric acid (65%) at -6 °C, followed by sodium nitrite
(3.50 g, 50.78 mmol) in 10 mL of water dropwise at 0 °C, and the mixture was stirred at 0

°C for 30 min. Then, to the reaction mixture was added dropwnse a solution of potassium
237
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acetate (12.45 g, 127. 11 mmol) and ‘acetylacetone (5.51 g, 55.08 mmol) in 80 mL of
ethanol and 48 mL of water. The mlxture was stirred at room temperature overnight,
filtered, washed with water, EtOH/H,O (1/1) and hexane, and dried to give the title
compound (4.00 g, 41% yield): "H NMR (400 MHz, CDCl3): 6 ppm 2.50 (3H, s), 2.63 (3H,
s), 7.21-7.25 (1H, m), 7.62-7.66 (2H,I m), 7.77-7.79 (1H, m), 15.01 (1H, s).

[0386] |

Reference Example 175

3-(Biphenyl-2-ylhydrazono)pentane-2,4-dione
: 0o 0 :

_ I
O
Biphenyl-2-amine (500 mg, 2.96 mmol) was added to a solution of 3 mL of phosphoric
acid (85%) and 2 mL of nitric acid (65%) at -6 °C, followed by sodium nitrite (254 mg,
3.55 mmol) in 1 mL of water dropwise at 0 °C, and the mixture was stirred at 0 °C for 30.

min. Then, to the reaction mixture was added dropwise a solution of potassium acetate

(870 mg, 8.88 mmol) and acefylacetone (385 mg, 3.85 mmol) in 60 mL of ethanol and 32

mL of water. The mixture was stirred at room temperature overnight, filtered, washed with
water, EtOH/HzO /1) and hexane, and drled to give the tltle compound (420 mg, 51%
yield): '"H NMR (400 MHz, CDCls): § ppm 2.51 (3H, s), 2.52 3H, s), 7.29-7.60 (9H, m),
14.63 (1H, s). ' |
[0387]
Reference Example 176

3- [(2-Ethoxyphenyl)hydrazono]pentane-2 4-dione
0o o

N
E(O© '
2- Ethoxyamlme (2.00 g, 14 60 mmol) was added to a solution of 12 mL of phosphoric

acid (85%) and 8 mL of nitric acid (65%) at -6 °C, followed by sodium nitrite (1.21 g,
238
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17.52 mmol) in IQ mL of water dropwise at 0 °C, and the mixture was stirred at 0 °C for 30
min. Then, to the reaction mixture was added dropwise a solution of potassium acetate
(4.29 g, 43.80 mmol) and acetylacetone (1.90 g, 18.98 mmoi) in 60 mL of ethanol and 25
mL of water. The mixture wés stirred at room temperature overnight, filtered, washed with
water, EtOH/H,O (1/1) and hexane, and dried to give the title compound (2.00 g, 55%
yield): '"H NMR (400 MHz, CDCl5): & ppm 1.57 (3H, t,J =7.2 Hz), 2.53 (3H, s), 2.63 (3H,
s), 4:20 (2H, t, J = 7.2 Hz), 7.03-7.07 (1H, m), 7.14-7.18 (1H, m), 7.74-7.84 (2H; in), 14.86
(1H, s). ‘

[0388]

Reference Example 177

3-{[2-(1-Methylethoxy)phenyl]hydrazono}pentane-2,4-dione
o 0 o

S

i

HN'N
YO
2-(1-Methylethoxy)aniline (1.00 g, 6.62° mmol) was added to a solution of 6 mL of

phosphoric acid (85%) and 4 mL of nitric acid (65%) at -6 °C, followed by sodium nitrite

(0.5 g, 7.95 mmol) in 2 mL of water dropwise at 0 °C, and the mixture was stirred at 0 °C

for 30 min. Thén, to the reaction mixture was added dropwise a soluﬁon of potassium
acetate (1.95 g, 19.86 mmol) and aéetylacetone (0.86 g, 8.61 mmol) in 40 mL of ethanol
aﬁd 10 mL of water. The mixture was stirred at room temperature overnight, filtered,
washed with water, EtOHngb /1) an_d hexane, and dried to give the title compound
(0.53 g, 30% yield): 'H NMR (400 MHz, CDCl;): 6 ppm 1.28-1.41 (6H, m), 2.50 (3H, s),
2.63 (3H, s), 4.53-4.59 (1H, m), 7.21-7.25 (1H, m), 7.62-7.66 (2H, m), 7.77-7.79 (1H, m),
15.01 (1H, s). |
[0389]
- Reference Example 178

3-{[2-(Trifluoromethoxy)phenyl]hydrazono} pentane-2,4-dione
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2-(Triﬂuoromethoxy)aniline (1.00 g, 5.64 mmol) was added to a solution of 6 mL of '
phosphoric acid (85%) and 4 mL of nitric acid (65%) at -6 °C, followed by eodium nitrite
(389 mg, 5.64 mmol, 1.0 equiv.) in 2 mL of water dropwise at 0 °C, anci the mixture was
-5 stirred at 0°C for 30 min. Then to the reaciion mixture was added dropwise a mixture of
| potassium acetate (1.66 g, 16.92 mmol) and acetylacetone (564 mg, 5.64 mmol) in 80 mL
of ethanol ahd 48 mL of water. The mixture was stirred at room temperature overnight,
filtered, washed with water, EtOH/HZO (1/1) and hexane and dried to give the title
compound (1.3 g, 80% y1e1d) 'H NMR (400 MHZ CDCl3) & ppm 2.54 (s, 3H), 2.65 (s,
10 3H), 7.20-7.24 (m, lH), 7.33-7.42 (m, 2H), 7.87 (dd, J = 8.4, 1.6 Hz, 1H), 14.86 (s, 1H). -
~ [0390] ”
Reference Example 179

3- [(2 Phenoxyphenyl)hydrazono]pentane-2 4-dione
o 0o

SAs

_'15 ' 2-Phenoxyaniline (2.00 g, 10.81 mmol) Was added to a selution of 12 mL of phosphoric

‘acid (85%) and 8 mL of nitric acid (65%) at -6 °C, followed by sodium nitrite (0.90 g,

12.97 mmol) in 2 mL of water dropwise at 0 °C, and the mixture was stirred at 0 °C for 30

min. Then, to the reaction mixture was added dropwise a mixture of potaséium acetate

(3.18 g, 32.43 mmol) and ecetylacetone (1.40 g, 14.05 mmol) in 80 mL of ethanol and 48

20 mL of water. The mixture was stirred at room tempereture overnight, filtered, washed With
" water, EtOH/H,0 (1/1) and hexane, and dried to give the title compound (l-.OO g, 31% .

yield): '"H NMR (400 MHz, CDCL): § ppm 2.50 (3H, s), 2.63 (3H, s), 7.26-7.88 (9H, m),

14.91 (1H, s).
240
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[0391]
Reference Example 180

3-{[2-(Methylsulfinyl)phenyl]hydrazono}pentane-2,4-dione
o 0

A~

o m
/st

© 2-(Methylsulfinyl)aniline (0.50 g, 3.22 mmol) was added to a solution of 3 mL of
phosphoric acid (85%) and 2 mL of nitric acid (65%) at -6 °C, followed by sodium nitrite

(0.27 g, 3.87 mmol) in 2 mL of water dropwise at 0 °C, and the mixt'ure‘ was stirred at 0 °C

for 30 fnin. Then, to the reaction mixture was added dropwise a mixture of potassium
acetate (0.95 g, 9.66 mmol) and abetylécetone (0.42 g, 4.19 mmol) in 80 mL of ethanol and
48 mL of water. The .mixture was stirred at room temperature o?emight, filtered, washed
with water, EtOH/H,O (1/1) and hexane, and dried to 'give the title compound (0.66 g, 77%
yield): 'H NMR (400 MHz, CDCls): & ppm 2.07 (3H, s), 2.55 (3H, s), 2.64 (3H, s), 7.29-

' 7.87 (4H, m), 15.06 (1H, s).

[0392]
Reference Example 181

3-{[3-(Trifluoromethoxy)phenyl]hydrazono} pentane-2,4-dione
O O :

A

N

F
F
o
3-(Triﬂuoromethoxy)anili’ne (1.00 g, 5.64 mmol) was added to a solution of 6 mL of

phosphoric acid (85%) and 4 mL of nitric acid (65%) at -6 °C, followed by sodium nitrite

- (389 mg, 5.64 mmol) in 2 mL of water dropwise at 0 °C, and the mixture was stirred ét 0°C

for 30 min. Then to the reaction mixture was added dropwise a mixture of potaséiu_m
acetate (1.66 g, 16.92 mmol) and acetylacetone (564 mg, 5.64 mmol) in 80 mL of ethanol

and 48 mL of water. The mixture was stirred at room temperature overnight, filtered,
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washed with water, EtOH/H,0 (1/1) and hexane, and dried to give the title compound (1.2
2, 74% yield): '"H NMR (400 MHz, CDCl;):'S ppm 2.49 (s, 3H), 2.61 (s, 3H), 7.05-7.08 (m,
1H), 7.25-7.27 (m, 1H), 7.32 (s, 1H), 7.42 (¢, 'J-= 8.0 Hz, 1H), 14.59 (s, 1H).
[0393]
5 . Reference Example 182

N-{4-[2-(1-Acetyl-2-oxopropylidene)hydrazino]phenyl }acetamide
0 o

o
N-(4-Aminophenyl)acetamide (1000 mg, 6.66 mmol) was added to a solution of 6 mL
of phosphoric acid (85%) and 4 mL of nitric acitiv(65%) at -6 °C. When the mixture
10 ' . | reached to room temperature, it was cooled to -6 °C and solid sodium nitrite (460 mg, 6.66
mmol) was added during 10 min. Small piece of ice (50 g) was added into the solution. The
mixture was added at0°Ctoa suspension of 2,4-pentanedione (666 mg, 6.66 nmmol) end
potassium acetate (40 g) in~ethanol (400 mL). The solution wes stirred for 15 min, and then
was added to 250 mL of saturated I\'IaZCO; aqueous solution, .‘ extracted with.
15 dichloromethane, washed with water and brine, dried over Na2$04, and concentrated under
reduced pressure to give the. t_itle compound (1400-mg, 80% yield): '"H NMR (400 MHz,
CDCl5): 8 ppm 2.22 (3H, s), 2.48 (3H, s), 2.60 (3H, s), 7.22 (1H, brs), 7.38 2H, d, J=8.8
Hz), 7.57 (2H, d, J = 8.8 Hz), 14.84 (1H, s). |
[0394]
20 | Reference Example 183

3-{[4-(Dimethylamino)phenyl]hy_drazono}pentane-2,4-dione
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N,N-Dimethylbenzene-1,4-diamine (500 mg, 3.67 mmol) was added to a sol_utiori of 3 .
mL of phosphoric acid (85%) and 2 mL of nitric acid (65%) at:-6 °C. When the mixture
reached to room temperature, it was cooled to -6 °C and sodium nitrite (253 mg, 3.67
5  mmol) was added during IQ min. Small piece of ice (50 g) was add_éd into the solution. The
.mixture wa§ addc_d at0'Ctoa susperision of 2,4-pentanedione ,(367-mg, 3.67 mmol) and
‘potassium acetate (20 g) in ethanol (250 mL). The solution was stirred fof 15 min, and then
was added to 250 ml of satufatéd . Na,CO3; aqueous solution, extracted with
dichloroxhethane, washed with water and brine, dried over NaZSO4, and concentrated under
10 reduced pressufe to give the title compound (870 mg, 96% yield) as a brown solid: 'H
"NMR (400 Mﬁz, CDCl3): 8 ppm 2.89 (3H, s), 2.93 (3H, s), 2.96 (3H, s), 3.16 (3H, s),
' 7.77.7.83 (4H, m), 14.80 (1H, brs) |
[0395] - | -
Reference Example 184
15 3-{[4-(4-Methylpiperazin-1 -yl)phenyl]hydrazono}pentane-2,4fdio'r1e

o O

N

vj

' 4-(4-:Methylpip_erazin-l-yl)aniline (1000 mg, 5.24 mrﬁdl) was added to a solutioh of 6.

-mL of phosphoric acid (85%) and 4 mL of nitric acid (65%) at -6 C When the mixture

reached to room temperature, it was cooled to -6 °C and sodium_nitrite (361 mg, 5.24

20 mmol) was added during 10 min. émall piece of ice (50 g) was added into the solution. The

mixture was added at 0 °C to a suspension of 2;4-pentanedioné (524 mg, 5.24 mmol) and
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potassium acetate (30 g) in ethanol (400 mL). The solution was stirred for 15 min, and then

- was added to 250 mL of saturated Na,CO; aqueous solution, extracted with

dichloromethane, washed with water énd brine, dried over Na,S0Os, and concentrated under
reduced pressu;e to give the title cprhpound (610 'mg, 39% yield): "H NMR (400 MHz,
CDCl;,): 3 ppm 2.40 (3H, s), 2.50 (3H, s), 2.62 (3H, s), 3.10 (4H, t, J = 5.2 Hz), 3.25 (44, t,
J=4.8Hz), 7.30 (2H, d, J = 8.8 Hz), 7.37 (2H, d, ] = 7.6 Hz), 15.08 (1H, brs).

[0396)] | | '

Reference Example 185

3-{[4-(1H-1,2,4-Triazol-1-yl)phenyl]hydraiono}pentane-2,4-‘dione
o o

|
HN'N'

4-(1H—1,2,4-Triazol-l-yl)aniline (_500 mg, 3.12 mmol) was added to a solution of 3 mL
of phosphoric acid (85%) and 2 mL of nitric acid (65%) at -6 °C. When the mixture

reached to room temperature, it was cooled to -6 °C and sodium nitrite (216 mg, 3.12

Ammol) was added during 10 min. Small piece of ice (50 g) was added into the solution. The

mixture was added at 0 ‘C to a sﬁspension of 2,4-pentanedione (312 mg, V3.12 mmol) and
potassium acetate (20 g) in ethanoi (250 mL). The solution was stirred for 15 min, and then
was added to 250 mL of saturated Na,CO; aqueous solution, extracted with
dichloromethane, washed with water and brine, dried over Na,SO,, and concentrated under
reduced pressure to give thé title com‘poﬁnd (600 'mg, 71% yield) as a brown solid: 'H

NMR (400 MHz, CDCls): & ppm 2.54 (3H, s), 2.63 (3H, s), 7.55 (2H, d, ] = 8.8 Hz), 7.74

" (2H, d,J = 8.8 Hz), 8.12 (1H, s), 8.54 (1H, 5), 14.76 (1H, s).

[0397]

Reference Example 186
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3-{[4-(Trifluoromethoxy)phenyl]hydrazono} pentane-2,4-dione
0 o '

{
N

-n

4-(Trifluoromethoxy)aniline (1.00 g, 6.9 mmol) was added to a solution of 6 mL of
- phosphoric acid (85%) and 4 mL of nitric acid (65%) at -6 °C, followéd by sodium nitrite
5 (0.601 g, 8.7 mmol, 1.2 equiv.) in 10 mL of water dropwise at 6°C, and the mixture was
stirred at 0 °C for 30 min. Then to the reaction mixture was added dropwise a mixture of
potassium acetate (2.028 g, 20.7 mmol, 3.0 equiv.) and acetylacetone (0.8 mL, 7.0 mmol, -
1.0 equiv.) in 20 mL of ethanol. The mixture was stirred at room temperature for 15 min,
filtered, extract with AcOEt washed with brine and-dried to glve crude product (1. 58 g,
10 . 88% yield), which was used directly to the next step. 'H NMR (400 MHz, CDCl3): § ppm .
12.50 (s, 3H), 2.61 (s, 3H) 7.26- 728(m 2H), 7.40-7.43 (m 2H) 1469(s 1H).
[0398]
Reference Example 187

3-{[2-F 1uoro-3'-(triﬂuoromethyl)phenyl]hydrazono} pentane-2,4-dione
o 0 ’

HN'N

F

15

To a solution of 2-fluoro-3-(trifluoromethyl)aniline (1.0 g, 5.58 mmol) in 8 mL of acetic

acid and 1.3 mL of concentrated hydrochloride solution, sodium nitrite (462 mg, 6.69

mmol) in 2.1 mL of water was added dropwise at 0°C, and the mixture was stirred at 0°C

for 1 h. Then to the reaction mixture were added sodium acetate (1.37 g, 16.8 mmol) and

20 - acetylécétone (726 mg, 7.26 mmol). The mixture was stirred at room temperature for 2 h,
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filtered, washed with water, EtOH/H,O (1/1) and hexane, and dried to give the titlé
qompound (900 mg, 55% yield). '"H NMR (400 MHz, CDCi;): d ppm 2.51 (s, 3H), 2.63 (s,
3H), 7.30-7.34 (m, 1H), 7.38-7.41 (m, 1H), 7.94-7.96 (m, iH), 14.66 (s, 1H).
[0399] '
5 Reference Example 188

3-[(2,3-Difluorophenyl)hydrazono]pentane-2,4-dione
0o 0

To a solution of 2,3-difluoroaniline (1.0 g, 7.75 mmol) in 11.1 mL of acetic acid and
1.69 4mL of concentrated hydrochloride solution, sodium nitrite (600 mg, 9.3 mmol) in 2.7
10 mL of water was acvldedvdropwise at 0°C, and the mixture was stirred at 0°C for I h. Then
to the ;eaction mixture was added dropwise a- mixture of sodium acetate (1.78 g, 21.7
mmol, 3.0 equiv.) and acetylacetone (1 g,.10 mmol, 1.3 equiv.). The mixture was stiﬁed at
room temperature for 2 h, filtered, washed with water, EtOH/H,O (1/1) and hexane, and
dried to give the title compound (900 mg, 48% yield): 'H NMR (400 MHz, CDCl;): & ppm
15 - 2.49 (s, 3H), 2.61 .('s, 3H), 6.93-7.00 (m, .lH), 7.11-7.17 (m, 1H), 7.50-7.56 (m, 1H), 14.64
| (s, 1H). ' ‘ |
- [0400]
Reference Example ‘189

3-[(2,2-Difluoro-1,3-benzodioxol-4-yl)hydrazono]pentane-2,4-dione
0o o0 ’ ’

Me/u\lHLMe
N
NV
© 20 . F><:,:©

A solution of sodium nitrite (0.96 g, 14 mmol) in H,O (5 mL) was added dropwise to a
solution of 2,2-difluoro-1,3-benzodioxol-4-amine (2.0 g, 12 mmol) in 6 M HCI aqueous

solution (12 mL, 72 mmol) at 0 °C. After stirring for 15 min at 0 °C, the mixture was added
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to a suspension of 2,4-pentanedione (1.2 mL, 12 mmol) and sodium acetate (5.9 g, 72

mmol) in MeOH (20 mL) pre-cooled at 0 °C. The formed precipitate was collected by

* filtration, washed with water and'dissolved in AcOEt. The organic solution was washed

with saturated NaHCO; aqueous solution and brine, dried over MgSQ,, filtered and

concentrated under reduced pressure to give the title compound (3.0 g, 90% yield) as

orange crystals: '"H NMR (300 MHz, CDCls): 8 ppm 2.49 (3H, s), 2.63 (3H, s), 6.88 (1H,

dd, J=8.0, 1.1 Hz); .7.13 (1H, t, J = 8.1 Hz), 7.30 (1H, dd, ] = 8.5, 1.1 Hz), 14.56 (1H, brs).
[0401] | ‘

- Reference Example 190

3-{[2-Fluoro-4-(triﬂuoromethyl)phenyl]hydrazono}pentane-2,4-di6ne
o o o

To a solution of 2—ﬂuoro-4-(triﬂuoromethyl)aniline (1.0 g, 5.58 mmol) in 8 mL of acetic
acid and 1.3 mL of concentmtedvhydrochloride soiution, sodium n’itritev (462 mg, 6.69 .
mmol) in 2.1 mL of water was added dropwise at 0°C, and the mixture was stirred at 0°C
for 1 h. Then to the reaction mixture were added sodium acetate (1.37 g, 16.8 mmol, 3.0
eﬁuiv.) and acetylacetone (726 mg, 7.26 mmol, 1.3 equiv.) The mixture was stirred.at._room
temperature for 2 h, filtered, washéd with water, EtOH/sz (1/ 1) and hexane, and dried to
give the title compound (720 mg, yield 44%): 'H NMR (400 MHz, CDCls): § ppm 2.51 .('s,
3H), 2.63 (s, 3H), 7.42-7.50 (m, 2H), 7.86 (t, J = 8.0 Hz, 1H), 14.56 (s, 1H). |

[0402] -

Reference Example 191

tert-Butyl [4-(difluoromethoxy)-2-fluorophenyl]carbamate
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NHBoc
F

CHF,

A solution of 4-(difluoromethoxy)-2-fluorobenzoic acid (1 g, 4.85 mmol); DPPA (1.6 g,
~5.83 mmol) and Et;N (0.59 g, 5.83 mmol) in 16 mL of t-BuOH was refluxed for 4 h, and
| then concentrated. The residue was dissolved in dichloromethane (40 mL), washed with
5 IM HCI aqueous solption, dried over Na,SO,, and concentrated under reduced preésure.
The crude product was pﬁriﬁed by flash colufnn cﬁromatogmphy on silica gel
(petroether/AcOEt = 4/1) td get the title combound (850 mg, yield 63%) as a yellow solid:
'H NMR (400 MHz, CDCl5): 6 ppm 1.53 (s, 9H), 6.44 (t,J = 73.6 Hz, 1H), 6.89-6.92 (m,
1H), 7.24-7.27 (m, 1H), 7.37-7.41 (m, 1H).
10 [0403]
Reference Example 192

3-{[4-(Difluoromethoxy)-2-fluorophenyljhydrazono} pentane-2,4-dione
o o

A

N
HN
F

A solution of tert-butyl [4-(diﬂudromefhoxy)-2-ﬂuorophenyl]carbamate (850 mg, 3.07
15 mmol) in 300 mL of HCI in AcOEt was stirred: o.vemight and concentrated under reduced
pressure. |
To a solution of the residue in 5.5 mL of acetic acid and 0.9 mL of cohcentrated
hydrochloride solution, sodium nitrite (239 mg, 3.39 mmol) in 1.4 mL of water was added -
dropwise at 0°C, émd the mixture was stirred at 0°C for 1 h. Then to the reaction mixture
- 20  were added sodium acetate (703 mg, 8.47 mmol, 3.0 equiv.) and acetylacetone (367 mg, -

3.67 mmol, 1.3 equiv.). The mixture was stirred at room temperature for 2 h, filtered,
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washed with water, EtOH/H,O (1/1) and heXane, and dried to give the title compound (300
mg, 37% yield): 'H NMR (400 MHz, CDCls): 6 ppm 2.49 (s, 3H), 2.62 (s, 3H), 6.51 (t,J =
72.8 Hz, 1H), 6.95-7.04 (m, 2H), 7.73-7.77 (m, IH), 14.70 (s, 1H).
[0404]
5 Reference Example 193
| 2-Fluoro-4-(triﬂuoromeihoxyjbenzoic acid

COH
F.

CF,

A solutibn of 1-bromo-2-ﬂuoro-4—(triﬂuoromethoxy)benzene 8 g, 30.8 mmol)_ in 170
- mL of THF was cooled to -40 °C, and then i-PrMgBr (0.4 mol/L iq THF, 91 mL) was
10 inje;cted'. After being sﬁrred for 3 h, CO, was injected for 2 h at 0 °C. The mixture was
| washed with 1M HCI aqueous solution, separated. The aqueous layér was extract_ed with
CHxCl,. The combined organic layers were dried over Na;SO,, and concentrated under
reduced pressure. The residue was washed with petroether to give the title compound (6 g,
87% yield): 'H NMR (400 MHz, CDCl): & ppm 7.05-7.12 (fn, 2H), 8.10 (t, J = 8.4 Hz,
15 1H). o ' | -
[0405] |
Reference Example 194

tert-Butyl [2-ﬂuoro4-(triﬂuoroniethdxy)phenyl]carbamate

NHBoc
e _
CF,
20 - A solution of 2-fluoro-4-(trifluoromethoxy)benzoic acid (3 g, 13.4 mmol), DPPA (4.4 g,

16.1 mmol) and Et;N (1.63 g, 16.1 mmol) in 130 mL of t-BuOH was refluxed for 4 h, and
then concentrated. The residue was dissolved in dichloromethane (200 mL), washed with
1M HCI aqueous solution, dried over Na,SOs, and concentrated under reduced pressure.

The crude product was purified by flash column chromatography on silica gel
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(petroether/AcOEt = 4/1) to gét the title compound (2 g, 50% yield) as a yellow solid: 'H
NMR (400 MHz,. CDCl;): & ppm 1.27 (s, 9H), 6.97-7.03 (m, 1H), 7.21-7.27 (m, 1H), 7.37-
7.41 (m, 1H). ‘
[0406]
5 Reference Example 195

. 3-{[2-Fluoro;4-(triﬂuoromethoxy)phenyl]hydrazono}péntane-2,4-dione

o o
N
HN”
F
F

A solution of tert-butyl [2-ﬂuoro4-(triﬂuoromethoxy)phenyl]carbamate (2' g, 6.8 mmol)
in 300 mL of HCI in AcOEt was stirred for 3 h at 0°C and concentrated unde; reduced -
10 pressure. | |
To a solution of the residue in 20 mL of acetic acid and 3.5 mL of concentrated-
hydrochloride solution, sodium nitrite (507 mg, 7.34 mmol)' in 5 mL of water was added
dropwise ét 0°C, and the mixture was stirred at 0°C for 1 h. Then to the reaction mixture
were added sodium acetate (1.5 g, 18.3 mmol, 3.0 equiv.) and écetylacetone (793 mg, 7.93
15 'mmol, 1.3 equiv.). The mixture was stirred at robm temperature for 2 h, filtered, washed
with water, EtOH/HzO (1/1) and hexane; and dried to give the title compound (920 mg,
50% yield): 'H NMR (400 MHz, CDCl): & ppm 2.50 (s, 3H), 2.63 (s, 3H), 7.08-7.13 (m,
2H), 7.78 (t, J = 8.8 Hz, 1H), 14.65 (s, 1H). |
[0407) ‘
20 Reference Example 196

3-[(2,4-Difluorophenyl)hydrazono]pentane-2,4-dione

250 .
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- To a solution of 2,4-diﬂuoroaniline (1.0 g, 7.75 mmol) in 11.1 mL of acetic acid and
,1-69 mL of concentrated hydrochloride solution, sodium nitrite (600 mg, 9.3 mmol) in 2.7
- mL of water was added dropwise at 0 °C, and the mixture was stirred at 0°C for 1 h. Then
5 to thé reaction mixture was added dropwise a mixture of sodium acetate (1.78 g, 21.7
mmol) and acetylacetone (1 g, 10 m?nol).l The rﬁixture was stirred at room temperature for
2 h, filtered, washed with water, EtOH/HZO (1/1) and hexane, and dried to give the title
compound ('550 mg, 30% yield): '"H NMR (400 MHz, CDCl;): § ppm 2.48 (s, 3H), 2.61 (s,
_ 3H), 6.91-7.00 (m, 2H), 7.70-7.76 (m, 1H), 14.72 (s, 1H). "
10 [0408] ’ |
Reference }Examplie 197

3-[(4-Chloro-2-fluorophenyl)hydrazono]pentane-2,4-dione
0 0

2%

HN’N
F

Cl

To a solution of 4-chloro-2-fluoroaniline (1 g, 6.87 mmol) in 9.8 mL of acetic acid and

15 - 1.6 mL of concentrated hydrochloride solution, sodiufn nitrite (568 mg, 8.24 mmol) in 2.6
mL of water was added dropwise at 0°C, and the mixture was stirréd at 0°C for 1 h. Then

to the reaction mixture Were added sodium acetate (1.69 g, 20.6 mmol) and acetylacetone

(893 mg, 8.93 rhmol). The mixture was stirred at room temperature for 2 h, filtered,

| washed with water, E@HM;O (1/1).and hexane, and dried to give the title compound (i g

20' 57% yield): lH'NMR (400 MHz, CDCl,): 8. ppm 2.49 (s, 3H), 2.60 (s, 3H), 7.15-7.25 (m,

2H), 7.69 (t, J = 8.4 Hz, 1H), 14.64 (s, 1H).
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[0409]
Reference Example 198 *

3-{[2-Fluoro-5-(triﬂuoromethyl)phcnyl]hydrazono}pentane—2,4—dione
0o o :

HN‘N
F

5 2-Fluoro-5-(triﬂuofomethyl)aniline (2.00 g, 15.6 mmol) was added to a solution of 15;6
mL of HOAc and 2.6 mL of concentrated HCI, stirred, followed by sodium nitrité (0.925 ¢,
13.4 mmol) in 4 mL of water dropv;'iée at 0°C, and the mixture was stirred at 0°C for 60
min. Then potassium acetate (3.28 g, 3.5 tﬁmol) and acetylacetone (1.83 mL, 14.5 mmol)
were added dropwise. The mixture'was stirred at room temperature overnight, filtered. The

10 precipitate was dissolved in CH,Cl,, washed with water, 'dr>ied ovef Na,S0O, and
concentrated under reduced preséure to give the title compbund (2.06 g, 64% yield): 'H
NMR (400 MHz, CDCls): 6 ppm 2.53 (s, 3H), 2.64 (s,-3H), 7.26-6.30 (m, 1H), 7..39-.7.42
(m, 1H), 7.99-8.01 (m, 1H), 14.62 (s, 1H). | |

[0410]
15 . Reference Example 199

3-[(2,5-Difluorophenyl)hydrazono]pentane-2,4-dione
o o

HN’N

F
F
2,5-Difluoroaniline (2.10 g, 15.5 mmol) was added to a solution of 21.6 mL of HOAc
and 3.6 mL of concentrated HCI, stirred, followed by sodium nitrite (1.28 g, 18.6 mmol) in
20 6 mL of water dropwise at 0 °C, and the mixture was stirred at 0 °C for 60 min. Then

- potassium acetate (4.56 g, 46.5 mmol) and acetylacetone (2.07 mL, 20.15 mmol) were
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added dropwise. The mixture was stirred at ro;)m temperature overnight, filtered. The
precipitate was dissolvéd in CH,Cly, washed with water, dried over Na,SO4 ‘and
concentrated under reduced pressure to give a crude product (4.00 g, 67% yield), which
was used directly to the next step: 'H NMR (400 MHz, CDCl;): & ppm 2.51 (s, 3H), 2.62 (s,
3H), 6.79-6.83 (m, 1H), 7.09-7.15 (m, 1H), 7.43-7.47 (m, 1H), 14.57 (s, 1H)

[0411]

Reference Example 200

3-[(2,'6-Diﬂuorophenyl)hydrazono]pentane-2,4-dioﬁe
o o

T
HN’N

FQ F

To a solution of 2,6-difluoroaniline (1.0 g, 7.75 mmol) in 11.1 mL of acetic acid and
1.69 mL of concentrated hydrochloride solution, sodium nitrite (600 mg, 9.3 mmol) in 2.7

mL of water was added dropwise at 0 °C, and the mixture was stirred at 0°C for 1 h. Then

~ to the reaction mixture were added sodium acetate (1.78 g, 21.7 mmol) and acetylacetone

(1 g, 10 mmol). The mixture was stirred at room temperature for 2 h, Aﬁltered, washed with -

water, EtOH/H,O (1:1) and hexane, and dried to give the title compound (400 mg, 21%

" yield): '"H NMR (400 MHz, CDCly): & ppm 2.43 (s, 3H), 2.61 (s, 3H), 6.97-7.03 (m, 2H),

7.05-7.15 (m, 1H), 14:42 (s, 1H).
[0412]
-Referencé Example 201
3-(1H-Pyrazol-5-yl)-l-[3-(triﬂuoromethyl)pheﬁyi]pyridazin-4(lH)-one .

O

A solution of 3-[3-(dimethylamino)prop-2-enoyl]-1-[3-

(triflucromethyl)phenyl]pyridazin-4(1H)-one (2.70 g, 8 mmol) and NH;NH2-H20 (1 94 mL,
. | 253 |
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40 mmdl) in MeOH (25 mL) was refluxed overnight. After cooling to room temperature,
the reaction mixture was poured into 1 M HCl aqueous solution and extracted with AcOELt..

The extract was washed with brine, dried over MgSQO,, and concentrated under reduced

 pressure. The residue was purified by basic silica gel column chromatography eluting with

AcOEt and reérystallized from AcOEt to give the title compound (0.969 g, 40% yiéld) as
an oﬁ’-whité solid: mp 192-194 °C; 'H NMR (300 MHz, CDCl;): & ppm 6.82 (1H, d, J =
7.9 Hz), 7.03 (1H, d, J = 1.9 Hz), 7.69 (1H, d, J = 1.9 Hz), 7.72-7.76 (2H, m), 7.83-7.89 -
(1H, m), 7.91-7.93 (1H, m), 8.33 (1H, d, J = 7.9 Hz), 12.85 (1H, brs). LC-MS (ESI) m/z
307 [M + HJ". Anal. Calcd for C1aHgF3N4O: C, 54.91; H, 2.96; N, 18.29. Found: C, 54.92;
H,2.99;N, 1833, | |

[0413] 4

Reference Example 202

3-[(4-Morpholin-4-ylphenyl)hydrazono]pentane—2,4-dione '
o O o

Ise

N
'S
S
“4-Morpholin-4-ylaniline (653 mg, 3.67 mmol) was added to a ?nixture of 3 mL of
phosphoric acid (85%) and 2 mL of nitric aéid (65%) at -6 °C. When tfle resulting mixture
reached to room temperature, it wa§ cooled to -6 °C and sodium nitrite (253 mg, 3.67
mmol) was added during 10 min. Small piece of ice (50 g) was added into the solution. The
mixture was added at 0 °C to a suspension of 2,4-pentanedione (367 mg, 3.67 mmol) and
potassium acetate (20 g) in ethanol (250 mL). The solution was stirred for 15 min, and then
added to 250 rﬁL of saturated Na,COs aqueous solution, extracted with dichloromethane,
washed with water and brine, dried over anhydrous Na;SOs, and concentrated under
reduced pressure to give the title compound (870 mg, 82% yield) as a brown solid: 'H
NMR (400 MHz, CDCI;): 8 2.50 (3H, s), 2.61 (3H, s), 3.15-3.18 (4H, m), 3.80-3.83 (4H,
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m), 6.98-7.03 (2H, m), 7.45-7.50 (2H, m), 14.37 (IH, s).
[0414]
Refefcnce Example 203
3-[3-(Dimethylamino)prop-2-enoyl]-1-(4-morpholin-4-ylphenyl)pyridazin-4(1H)-one
o o )
N
. Q
3-[(4-Morpholin-4-‘ylpl_1enyl)hydrazoho]peqtane-2,4-dione (500 mg, 1.73 mmol) was
dissolved in 10 mL of N,N-Dimethylformamidé dimethyl acetal. The mixture was refluxed
for 4 h and concentrated undér reduced pressure to give the title compound as a brown oil
which was ﬁsed to the next step withouf further purification: 'H NMR (400 MHz, CDCl5):
0 52.852.90 (3H, m), 3.10-3.14 (3H, m), 3.18-3.21 (4H, m), 3.85-3.88 (4H, m), 5.63-5.66
(1H, m), 6.68 (1H, d, J = 8.0 Hz), 6.94-6.96 (2H, m), 7.45-7.48 (2H, m), 7.72 (1H, brs),
8.12 (1H, d, J = 8.0 Hz).
[0415] |
Reference Examplé 204

15 3-Acetyl-1 -(2-ﬂuoro-5 -iodophenyl)-5-methoxypyridazin-4(1H)-one
O O

To a mixture of 1-(2-ﬂuor6-5-iodophenyl)-N,5—dimethoxy-N-methyl-4-oxo-1,4-
dihydropyridazine-3-carboxamide (4.33 g, 10.0 mmol) in THF (1.0 L) was added MeMgBr

(1.0 M in THF, 20_.0 mL, 20.0 mmol) at -78 f’C under N,. The mixture was stirred at -78 °C

20 for 2 h. The reaction was quenched with's_aturated NH,4Cl aqueous solution at -78 °C. The

mixture was diluted With saturated NaHCQ; aqueous solﬁtion, extracted with EtOAc, dried
- 255 '
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over Na,SO,, filtered; concentrated in vacuo, purified by column chromatography on silica
gel (hexane/EtOAc = 50/50 to 0/100 and EtOAc/MeOH = 100/0 to 0/100) and triturated
with EtOAc/hexane to yield the tiflé compound (3.58 g, 92% yield) as a pale yellow solid:
'H NMR (DMSO-dg, 300MHz): 4 ppm 2.50 (3H, s), 3.80 (3H, s), 7.38 (1H, dd, J = 11.0,

‘8.7 Hz), 7.95 (1H, ddd, ] = 8.7, 4.5, 2.3 Hz), 8.15 (1H, dd, J = 7.2, 2.3 Hz), 8.52.(1H, d, J =

1.5 Hz).
[0416]
Reference Example 205
1-[2-Fluoro-4-(1H-pyrazol-1 -yl)bhenyl]-N,5-dimethoxy-N-nﬁethyl;4~oxo- 1,4-

dihydropyridazine-3-carboxamide

A  suspension of I-(2-ﬂuoro—4-iodophenyl)—N,5-dimetho_xy-N-methylAaoxo-1,4-
dihydropyridazine-3-carboxamide (1.73 g, 4 mmol), pyrazole (0.408 g, 6 mmol), Cu,O
(0.057 g, 0.4 mmol), salicylaldoxime (0.219 g, 1.6 mmol), and Cs,COs (2.60 g, 8 mmol) in

~ CH;CN (8 mL) was refluxed for 6 h under Ar atmosphere. After cooling to room

temperature, the reaction mixture was ;ﬁoured info water and extracted with AcOEt. The
extract was washed with brine, dried over MgSO4,- and concentrated under reduced
pressure. The residue was purified by basic sil'ica gel column chromatography eluting with
AcOEt and récrystal_lized from MeOH/H,O to give the title compound (0.370 g, 25%
yield) as a white solid: mp 187-189 °C; '"H NMR (300 MHz, CDCls): § pprh 3.40 (3H, s),
3.72 (34, s), 3.93 (3H, s), 6.55 (.lH, dd, J =15, 2.3 Hz), 7.60 (1H, ddd, J = 1.1, 23,90
Hz), 7.71-7.77 (3H, m), 7.84 (1H, d, J = 2.3 Hz), 7.98 (1H, d, J = 2.6 Hz). Anal. Calcd for

"C17Hi6FNsO4: C, 54.69; H, 4.32; N, 18.76. Found: C, 54.58; H, 4.40; N, 18.67.

- [0417)

Reference Example 206 ‘
256
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3-Acetyl-1-[2-fluoro-4-(1H-pyrazol-1-yl)phenyl]-5-methoxypyridazin-4(1H)-one
. .
9
v
MeMgBr (1 M solution in THF, 2.8 mL, 2.8 mmol) was added dropwise a.t‘-78 Ctoa
solution of 1-[2-fluoro-4-(1H-pyrazol-1-yl)phenyl]-N,5-dimethoxy-N-methyl-4-oxo-1,4-
dihydropyridazine-3-carboxamide (351 mg, 0.94 mmol) in THF (100 mL). After stirring
for 1 h, the reaction mixture'was} quenched with 1 M HCI aqueous solution and gxtracted
with AcOEt. The extract was washed with brine, dried over MgSO,, and concentrated -
under reduced pressure. The residue was purified by silica gei column chrc;matography
eluting with AcOEt and recrystallized from MéOH/HZO to give the title compound (223
mg, 72% yield) as a pale yellow solid: mp 159-161 °C; 'H NMR (300 MHz, CDCl): &
ppm 2.69 (3H, s), 3.93 (3H, s), 6.56 (1H, dd, J = 1.5, 2.3 Hz), 7.64 (1H, ddd, J = 1.1, 2.3,
9.0 Hz), 7.71-7.79 (4H, m), 7.99 (1H, d, J = 2.6 Hz). Anal. Calcd for C;¢H3FN4Os: C,
58.54; H, 3.99; N, 17.07. Found: C, 58..42; H, 4.01; N, 16.98.
[0418] - |
Reference Example 207 |

. Methyl 4-methoxy-3-oxo-2-(pyridin—3-ylhydrazono)butanoate
[0}

Meo\/u\fcone
1

HN'N

l\
N~

A solution of 3-aminopyridine (20 g, 210 mmol) in 6 M HCI aqueous solution (200 ml,
1200 mmol) -was cooled with ice bath. To the solution was added dropwise a solution of
sddium nitrite (18 g, 260 mmol) in water (40 mL). After stirring at 0 °C for 5 min, the
mixture was addéd to a mixture of sodium acetate (130' g, 1300 mmol) and methyl 4-
methoxyacetoacetatc; (28 ml, 210 mmol) in EtOH (300 ml) and water (150 ml) at 0 °C, and

the mixture was stirred at 0 °C for 1 h. The mixture was diluted with water (150 ml),
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extracted with AcQEt (500 ml x 3). The combined organic layer was washed with saturated
NaHCO; aqueous solution (300 ml x 3) and brine (300 ml), dried over Na280'4,A filtered and
concentrated under reduced pressure to give the title compound (52 g, 97% yield) as a
brown oil: '"H NMR (300 MHz, CDCls): § ppm 3.50 (3H x 1/2, s), 3.51 3H x 1/2, s), 3..89
(BH x 1)2, s), 3.93 BH x 1/2, s), 4.67 (2H x 1/2, s), 4.70 (2H x 1/2, 5), 7.35-7.43 (IH; m),
7.67-7.74 (1H x 1/2, m), 7.84-7.91 (1H x 1/2, m), 8.41-8.49 (1H, m), 8.64-8.71 (1H, m),
12.90 (1Hx 1/2, s), 14.76 (1H x 1/2, brs).
0419 -
" Reference Example 208
- Methyl 5-methoxy-4-6Xo- 1-pyridin-3-yl-1,4-dihydropyridazine-3-carboxylate

Meo%/cone
|
I N

- N
»
N A~
A mixture of methyl 4-methoxy-3-0x0-2-(pyridin-3-ylhydrazono)butanoate (52 g, 210

mmol) in N,N-dimethylformamide dimethyl acetal (80 mL, 600 mmol) was refluxed for 30

- min. The mixture was allowed to cool to room temperature and stayed at room temperature

overnight. Th¢ formed cry_Stals were collected by filtration and washed with AcOEt to give
the title compound (35 g, 64% yieid) as pale yéllow crystals: I'H NMR (300 MHz, CDCls):
d ppm 3.98 (3H, s), 3.98 (3H, s), 7.48-7.54 (1H, m), 7.96 (IH, s), 8.04 (1H, dvdd,. J= 8.4,
2.6, 1.5 Hz), 8.71 (1H, dd, J=4.9, 1.5 Hz), 8.93 (1H, d, ] = 2.6 Hz). |

[0420] '

Reference Exaﬁlple 209

5-Mcthoxy-47ox6- 1 -pyridin-3-yl- 1,4-dihydropyridazine-3-carboxylic acid
hydrochloride 4 |

MeO OzH

A solution of methyl 5-methoxy-4-oxo-1-pyridin-3-yl-1,4-dihydropyridazine-3-
: 258 ‘ : .
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carboxylate (2.0 g, 7.7 mmol) in 6 M HCI aqueous solution (20 fnl) was refluxed for 4 h.
'l_"hé mixture was concentrated under reduced pressure to give the title compound (2.1 g,
95% yieid) as off-white crystals: 'H NMR (300 MHz, DMSO-de): & ppm 3.98 (3H, s), 7.78
(1H, dd, J = 8.7, 4.5 Hz), 8.36-8.42 (1H, m), 8.79 (1H, dd, J = 4.5, 1.1 Hz), 9.02 (1H, s),
9.15 (1H, d, J = 2.6 Hz). | | |

[0421] |
* Reference Example 210 '

N,5 -Dimethoxy-N-methyl-4-oXo- 1-pyridin-3-yl-1,4-dihydropyridazine-3-carboxamide

MeO -Me
\[iwjim
N’N OMe

I\
N . ~

A mixture of -5-methox-y-4-.oxo-Al-py'ridin-3-yl-l,4-dihydrobyridazine-3-carboXylic acid
hydrochloride (1.0 g, 3.5 mmol), N,O-dimethylhydroxylamine hydrochloride (0.52 g, 5.3
mmol), TEA (1.5 ml, 11 mmol) and O-benzotriazoi—l-);1-N,N,N',N'-tetramethyluronium
tetrafluoroborate (1.2 g, 3.9 mmol) in DMF (15 ml) was stirred at room temperature

overnight. The mixture was diluted with AcOEt. The precipitate was filtered off and the

filtrate was concentrated under. reduced. pressure. The residue was chromatographed on

 basic silica gel (0/100-20/80 MeOH/AcOE:t) to give the title compound (0.81 g, 79% yield)

as white crystals: '"H NMR (300 MHz, CDCl;): 6 ppm 3.41 (3H, s), 3.71 (3H, s), 3.98 (3H,
s), 7.48 (1H, dd, J = 8.3, 4.5 Hz), 7.97 (1H, s), 8.00-8.05 (1H, m), 8.67 (1H, dd, J =4.5, 1.3

"Hz), 8.91 (1H, d, J = 2.6 Hz).

[0422]
Reference Example 211

3-Acetyl-5-methoxy-1 -pyridin-3 -ylpyridazin-4(1H)-one

| MwNMe
N-N
>
N~
To a solution of N,5-dimethoxy-N-methyl-4-oxo-1-pyridin-3-yl-1,4-dihydropyridazine-
259 o
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3-carboxamide (0.40 g, 1.4 mmol) in THF (10 ml) was added dropwise 1 M MeMgBr in

THF (3.0-ml, 3.0 mmol) at -78 “C. After stirring at -78 °C for 2 h, the mixture was '

quenched with water (0.5 ﬁ'll) and stirred at room temperature for .1 h. The mixture was

concentrated under reduced pressure. The residue was partitioned between CHCl; (25 ml)

“and brine. The aqueous layer was extracted with CHCI; (25 ml x 3). The combined drgani_c

layer was dried over Na,SOy, filtered and concgntrated- under reduced pressure to give the
title compound (0.21 g, 62% yield) as yellow crystals: 'H NMR (300 MHz, CDCl5): § ppm -
2.70 (3H, s), 3.97 (3H, s), 7.49-7.56 (1H, m), 7.95 (1H, s), 8.01-8.08 (1H, m), 8.72 (1H, dd,

J=4.7,1.3 Hz), 8.95 (1H, d, ] = 2.6 Hz).

[0423]
Reference Example 212

Methyl 2-[(4-bromo-2,5-difluorophenyl)hydrazono}-4-methoxy-3-oxobutanoate
0 : . ) _ i

X

HN
F

£
Br

A solution of NaNO; (7.9 g, 115 mmol) in H20 (20 mL) was added dropwise at 0 °C to

" a mixture of 4-bromo-2,5-difluoroaniline (20 g, 96 mmol) and 6 M HCI aqueous solution

%96 mL, 576 mmol). After stirring for 15 min, the resulting aqueous solution was added to
a suspension of'methyl 4-methoxyacetoacetate (12.4 mL, 96 mmol) and NaOAc (34 g, 576
mmol) in MeOH (165 mL) pre-cooled at 0 °C. The precipitate was collected by filtration,

washed with water and dried at room temperature to give the title compound (37 g, 100%

- yield) as a red solid: 'H NMR (300 MHz, DMSO-dg): 8 ppm 3.34 (3H, s), 3.83 (3H, s),

4.68 (ZH; s), 7.70 (1H, dd, J = 9.7, 7.0 Hz), 7.89 (1H, dd, J = 10.6, 6.1 Hz), 12.16 (1H, s).
' [0424] | | |
. Réferencc Example 213 »
Methyl 1 -(4-bromo;2,5-diﬂuorophenyl)-S-methoxy-4-oxo- 1 ,4-dihydropyfid§zin¢-3-

carboxylate
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g
F :
R
. A solution of methyl 2-[(4-bromo-2,5-difluorophenyl)hydrazono]-4-methoxy-3-
oxobutanoate (33 g, 90 mmol) in N,N-dimethylformamide dimethyl acetal (72 mL) was
stirred at 110 °C for 3 h. After cooling to room temperature, the mixture was concentrated
under reduce pressure. To the residue were added MeOH and silica gel The mixture was
evaporated and purified by silica gel column chromatography eluting with hexane/AcOEt
(1/0 to 0/1) and then AcOEt/MeOH (4/1) to give the title compound (27.9 g, 83% yield) as
a brown gum: '"H NMR (300 MHz, DMSO;dG): 6 ppm 3.80 (3H, s), 3.83 (3H, s), 8.01 (1H,
dd, J=8.7, 6.8 Hz), 8.15 (1H, dd, J = 9.8, 6.0 Hz), 8.55 (1H, d, J = 1.5 Hz). LC-MS (ESI)
m/z 376 [M + HJ". | | - |

[0425]

Reference Example 214 ,

1-(4-Bromo-2,5-diﬂu0rophenyl)-5-methoxy-4-oxo—1,4-dihydropyfidazine;3jcarboxylic

acid

A solution of - methyl 1-(4-brom6-2,5-diﬂubropheﬁyl)-S-methéxy;4-6xo-1,4-
dihydropyr'idézine-3-carboxylate (25- g, 68 rﬁmoi) and 2 M NaOH aqueous s_oiution (68
mL) in EtOH (68 mL) was stirred at room temperature overnight. The solvent was
removed by evaporation and resulting aqueous solution was acidified by 6 M HCl aqueous
solution (12 mL). The precipitate was collected by filtration and azeotroped with toluéne to
give the title compound (25 g, 100% yield) as a brown solid: LC-MS (ESI) m/z 376 [M +
HT" . N

[0426]

Reference Example 215 -
) 261
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1-(4-Bromo-2,5-difluorophenyl)-N,5-dimethoxy-N-methyl-4-oxo0-1,4-

dihydropyridazine-3-carboxan_lide

N

A mixture of 1-(4-bromo-2,5-diﬂuorophenyl)-S-methohy-4-oxd—1,4-dihydropyridazin¢-
3-carboxylic acid (25 g, 83 mmol), N,O-dimethylhydroxylamine hydrochloridé 8.9 g, 91
mmol), HOBt (12 g, 91 mr.nol),- triethyiamine (24 mL, 174 mmol) and WSC (17 g, 91
mmol) in DMF (160 mL) was stirred at room temperature for 18 h. The mixthre was
diluted with AcOEt, washed with water and brine, dried over MgSO, and concentrated
under reduced pressure. The residue was purified by silica gel column chromatography
eluting with Hexane/AcOEt (1)0 to 0/1) and then AcOEt/MeOH (10/1) to give the title
compound (11 g, 31% yield) as a yellow solid: LC-MS (ESI) m/z 405 [M + HJ".

[04271 | '

Reference Example 216

3-Acety£—1-(4-brqmd-2,5-diﬂuofophenyl)—S'-me_thoxypyridazin-4(lH)-‘one

% |
Q,

A solution of 1-(4-bromo-2,5-difluorophenyl)-N,5-dimethoxy-N-methyl-4-oxo-1,4-
dihydropyridazine-3-carboxamide (5.0 g, 12 mmol) in THF (100 mL) was added dropwi‘se
to MeMgBr (1.0 M in THF, 50 mL, 50 mmol) at -78 °C under N,. The mixture was stirred

at -78 °C for 1 h. The reaction was quenched with 1 M HCI aqueous solution (70 mL) at - A

78 °C. The mixture warmed up to room temperature and extracted with AcOEt. The

organic layer was dried over MgSOsand concentrated under reduced pressure to give the
title compound (3.6 g, 80% yield) as a yellow solid: 'H NMR (300 MHz, DMSO-dg): &
ppm 2.50 (3H, s), 3.80 (3H; s), 8.03 (1H, dd, J = 8.9, 6.6 Hz), 8.17 (1H, dd, J = 10.0, 6.2

Hz), 8.52 (1H, d, J = 1.5 Hz). LC-MS (ESI) m/z 360 [M + HJ".
‘ 262
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[0428]
Reference Example 217

5,5-Dimethyl-1,3-oxazolidin-2-one
-

oo

5 The mixture of 1-amino-2-rhethylpropanol (1.03 g, 11.6 mﬁol) and CDI (1.87 g, 11.6
mmol) in THF (40 ml) was stirred at room tempefature for 15 h. After solvent evaporated,
the residue was purified by silica gel column chromatography (AcOEt/ hexane = 25%-
100%) to give the title compound (1.13 g, 85% yield) as a colorless solid: 'H NMR (30(.)A
MHz, CDCls): 8 ppm 1.48 (6H, s), 3.35 (2H, s), 5.86 (lH,.brs)
0 0429] |
Reference Example 218

4-Oxa-6-azaspiro[2.4}heptan-5-one

o

-A solution of 1-(aminomethyl)cyclopropaﬁol (0.58 g, 6.7 mmol) and CDI (1.1 g, 6.7
15 mmol) in THF (20 ml) was stirred at room temperatufe overnight. The mixture was
concentrafed under »reduced pressure. >',I‘he residue was chromatographed on silica gel
(25/75-70/30 AcOEt/hexane) to give the title compound (0.42 g, 56% yieldj as white
crystals: '"H NMR (300 MHz, CDCls): § ppm 0.68-0.75 (2H, m), 1.20-1.27 (2H, m), 3.68
(2H, s), 5.48 (1H, brs). |
20 o [0430]
_Refe;ence Example_2"19 _
1—(4-Iodo-2-methoxyphenyl)—N,5-dimethoxy-N-methyl-4-oxo~1,4-dihydropyrid&ine-3-

carboxamide

263.
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A solution of NaNO, (24.8 g, 360 mmol) in H,O (75 mL) was added dropwise at 0 °C to

‘a mixture of 2-fluoro-4-iodoaniline (71.1 g, 300 mmol) and 6 M HCI aqueous solution

(300 mL). After stirring for 15 min, the resulting aqueous solution was added to a

suspension of methyl‘4-methoxyacetoacetaté (43.8 g, 300 mmol) and NaOAc (147.6 g, 1.8

mol) in MeOH (600 mL) pre-cooled at 0 °C. The precipitate was collected by filtration,

~ washed with water, dried in air overnight. A solution of the product in N,N-

dimethylformamide dimethyl acetal (450 mL) was refluxed for 4 h. After cooling to room
temperature, the precipitate was collected by filtration and rinsed with hexane/AcOEt ( i/ 1).
The resulting products (54 g) were used the next reaction without further purification.

To a suspension of the products (54 g) in THF/MeOH (1/1, 400 mL) was added 10%

NaOH aqueous solution (200 mL) at 0 °C. The mixture was stirred at room temperature for

. 45 min. To the suspension was added 10% HCI aqueous solution (200 mL) at 0 °C. The

mixture was stirred at room temperature for 1 h. The precipitates were collected by
filtration and rinsed with ‘PryO. "fhe resulting,pfoducts (45 g) were used the next reaction
without further puriﬁcation. | |

A mixturé of the products (45 g), N-methoxymethanamine hydrochloride (12.4 g, 127
mmol), HOBt (18.7 g, 138 mmol), WSC (26.5 g, 138 mmol) and Et;N (48.2 mL, 346

mmol) in DMF (500 mL) was stirred at room té'mperature overnight. The mixture was

~ partitioned between AcOEt and H,O, and the ‘organic layer was washed with NaCl aqueous

solution, dried over Na;SO,; and -evaporated. The residue was purified by column

chromatography on silica gel (AcOEt/MeQH = 100/0 to 95/5) to yield the title compound

| (32.7 g, 20% yield) as a. white solid and 1-(2-fluoro-4-iodophenyl)-N,5-dimethoxy-N-

_rhethyl-4-oxo—1,4-dihydropyrid‘azine-3-carboxamide (10 g, 6% yield) as a white solid. 'H

NMR (300 MHz, CDCl): 6 ppm 3.38 (3H, s), 3.70 (3H, s), 3.88 (3H, s), 3.89 (3H, 5), 7.23
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(1H, d, J = 8.3 Hz), 7.37 (1H, d, J = 1.9 Hz), 7.43 (1H, dd, J =8.3, 1.9 Hz), 7.77 (14, s).
LC-MS (ESI) m/z 446 [M + HJ".. |
[0431]
Reference Example 220

N, 5-Dimethoxy-1-[2-methoxy-4-(1H-pyrazol-1-yl)phenyl]-N-methyl-4-oxo0-1;4- -

_ dihydropyridazine-3-carboxamide

MeO. Me

ot dme

Me0\©

A suspension of 1-(4-iodo-2-methoxyphenyl)-N,5-dimethoxy-N-methyl-4-oxo-1,4-

dihydropyridazine73-carbdxamide (10.7 g, 24 mmol), pyrazole (1.63 g, 24 mmol), Cu,0
(0.343 g, 2.4 mmol), salicylaldoxime (1.32 g, 9.6 mmot), and Cs;CO; (15.6 g, 48 mmol) in

~ CH;CN (100 mL) was refluxed for 4 h under Ar atmosphere. After cooling to room

~ temperature, the reaction mixture was poured into water and extracted with AcOEt. The

extract was washed with brine, dried over MgSQO,, and Aconcen_trated under reduced
pressure. The residue was purified by basic silica gel column chromatography eluting with

AcOEUVTHF (1/0-0/1) to give the title compbund (6.32 g, 68% yield) as a pale yellow |

amorphous solid: '"H NMR (300 MHz, CDCl3): § ppm 3.39 (3H, s), 3.73 (3H, s), 3.91 (3H,

$), 3.99 (3H, s), 6.53 (1H, dd, ] = 1.9, 2.3 Hz), 7.27 (IH, dd, ] = 2.3, 8.7 Hz), 7.58 (1H, d, J
= 8.7 Hz), 7.61 (1H, d, J = 1.9 Hz), 7.77 (1H, d, J = 1.5 Hz), 7.84 (1H, s5), 7.98 (1H, d,J =
2.3 Hz). |

{0432]

Reference Example 221

3-Acetyl-5-methoxy-1-[2-methoxy-4-(1H-pyrazol-1-yl)phenyl]pyridazin-4(1H)-one
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m\(ﬁ:ﬁﬁwe
B,
Y

MeMgBr (1 M solution in THF, 50 mL, 50 mxﬁol) was added dropwise at -78 °‘C to a
solution of N,5-dimethoxy-1-[2-methoxy-4-(1H-pyrazol-1 -yi)phenyl]-N-methyl-4-oxo- 1,4-
dihydropyridazine-3-carboxamide (6.32 g, 16.4 mmol) in THF (100 mL). After stirring for ‘
1 h, the reaction mixture was quenched with 1 M HCI aqueous solution and extracted with
AcOEt. The extract was washed with brine, driéd over MgSOy, and concentrated under
reduced pressure. The residue was w;lshed with AéOEt‘and recrystallized from MeOH to
give the title compound (1.53 g, 27% yield) as pale yellow prisms: mp 193-196 °C; 'H
NMR (300 MHz, CDCl;): & ppm 2.69 (3H; s), 3.90 (3H, s), 4.00 (3H, s), 6.54 (1H, dd, =
1.9, 2.3 Hz), 7.30 (1H, dd, J = 2.3, 8.7 Hz), 7.57 (1H, d, J = 8.7 Hz), 7.63 (1H, d, ] = 2.3
Hz), 7.77-7.78 (2H, m), 8.00 (1H, d, J =2.3 Hz) Anal. Calcd for Cy7H,16N4O4: C, 59.99; H,
4.74; N, 16.46. Found: C, 59.68; H, 5.00; N, 16.26. |

[0433] N |

Reference Example 222

4-(2,3-Diﬂuoro-4-nitrdphenyl)morpholine
©No, '

3
)

A mixture of 1,2,3-trifluoro-4-nitrobenzene (4.0 mL, 35 mmol), morpholine (3.1 mL, 35

- mmol), and K,CO; (4.8' g, 35 mmol) in DMSO (35 mL) was stirred at room temperature

overnight. The mixture was diluted with AcOEt and washed with water and brine. The
ofganic layer was dried over MgSOy;, and concentrated under reduced pressure. The residue
was recrystallized from AcOEt to give the title compound (11.5 g, 67% yield) as a pale
yellow solid: "H NMR (300 MHz, DMSO-d6): 8 ppm 3.09-3.51 (4H, m), 3.58-4.08 (4H, m),

6.98 (1H, ddd, J = 9.8, 8.1, 2.1 Hz), 7.94 (1H, ddd, J = 9.9, 8.0, 2.1 Hz). LC-MS (ESI) m/z
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245 [M + H]*.
[0434]
Reference Example 223

2,3-Difluoro-4-morpholin-4-ylaniline
NH,

e
&
0
A mixture of 4-(2,3-diﬂuor§-4-nitrophenyl)morpholihe (11.5 g, 47 mmol) and 10% Pd-
C (50% wet; 1.2 g) in EtOH (150 mL) was hydrogenated for 5 h at room temperature. The
reaction mixture was ﬁltered by celite and the filtrate was concentrated under rredu}ced
pressure. The residue was recrystallized from 'Pr,O/AcOEt to give the title compound (8.7
g, 86% yield) as a pale red powder: '"H NMR (300 MHz, DMSO-dg): & ppm 2.77-2.95 (4H,
m), 3.60-3.79 (4H, m), 5.07 (2H, s), 6.49 (1H, td, J =9.0, 1.9 Hz), 6.62 (1H, td, ] = 8.9, 2.3
Hz). LC-MS (ESI) m/z 215 [M + H]".
[0435]
Reference Example 224
Methylv 2-[(2,3-difluoro-4-morpholin-4-ylphenyl)hydrazono]-4-methoxy-3-
oxobuta?noage
o
A
F HNrL |

F
0
S |
A solution of NaNO; (3.4 g, 49 mmol) in H,0 (10 mL) was added dropwise at0 °‘Ctoa -
mixture of 2,3-difluoro-4-morpholin-4-ylaniline (8.7 g, 41 mmol) and 6 M HCI aqueous
solution (41 mL, 244 mmol). After stirfing for 15 min, the resulting aqueous solution was
added to a suspension of methyl 4-methoxyacetoacetate (5.2'mL, 41 mmol) and NaOA'c

(14.3 g, 244 mmol) in MeOH (40 mL) pre-cooled at 0 °C. The mixture was adjusted to pH

7 with 1 M NaOH aqueous solution (200 mL). The precipitate was collected by ﬁltration,'
| 267 |



10

15 -

20

WO 2010/090737 ) PCT/US2010/000307

washed with water and dried at room temperature to give the title compound (4.7, 31%
yield) as a red solid: LC-MS (ESI) m/z 3;72 M +HJ".

[0436] |

Referénce Example 225 4

Methyl . 1-(2,3-diﬂuoro-4-morpholin-4-ylphehyl)-5-methbxy-4-oxo- 1 ,4;
dihydropyrldazine_%-carboxylate

&
e

F

F
O
0
A solution of methyl 2-[(2,3_-diﬂuoro-4-morpholin-4-ylphényl)hydrazono]-4;méthoxy-
3-oxobutanoate (4.7 g, 13 mmol) in N_,N-dimethylfonnamide dimethyl acetal (20 mL) was
stirred at 100 °C for 80 min. After cooling to room temperature, the precipitate was
collected by filtration and washed with ‘Pr,O to give the title compound (4.1 g, 84% yield)

as-a brown powder: '"H NMR (300 MHz, DMSO-de): 6 ppm 3.13 (4H, dt, J = 4.4, 2.5 Hz),
3.49-4.05 (10H, m), 7.03 (1H, td, J = 8.8, 2.5 Hz), 7.51 (1H, td, J = 8.5, 2.3 Hz), 8.53 (1H,

'd, J= 1.5 Hz). LC-MS (ESI) m/z 382 [M + HJ".

[0437]
Reference Example 226
1-(2,3-Difluoro-4-morpholin-4-ylphenyl)-5-methoxy-4-oxo-1,4-dihydropyridazine-3- .
carboxylic acid -
_ 0
A
. F. j:?
F
O
0
A solution of methyl 1-(2,3-difluoro-4-morpholin-4-ylphenyl)-5-methoxy-4-oxo-1,4-
dihydmpyridazine-3-carboxylate (4.1 g, 11 mmol) and 2 M NaOH aqueous solution (11
mL, 22 mmol) in EtOH (20 mL) was stirred at room temperature for 16 h. To the mixture
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was added 1 M HCI aqueous solution (21 mL). The precipitate was collected by filtration
and dried over under reduced pressure to give the title compound (3-.8 g, 98% yield) as a
white solid: '"H NMR (300 MHz, DMSO-dg): & ppm 3.06-3.23 (4H, m), 3.66-3.82 (4H, m),
3.88 (3H, s), 6.84-7.27 (1H, m), 7.36-7.74 (1H, m), 8.86 (1H, d, J =1.1 Hz), 14.95 (1H,
brs). LC-MS (ESI) m/z 368 [M + HJ".
[0438]
l Reference Example 27
1-(2,3-Difluoro-4-morpholin-4-ylphenyl)-N,5-dimethoxy-N-methyl-4-oxo0-1,4-

dihydropyridazine-3-carboxamide

/o\&(ir'ro\ .

] :

O
0

A mixture  of l-(2,3-diﬂuoro-4-morpholin-4-ylphenyl)-5-methoxy_-4-oxo;1,4-

dihydropyridazine-3-carbbxylic acid (3.8 g 10 mmol), N,O-dimethylhydroxylamine

’ hydrochloﬁde (1.1 g, 11 mmol), HOBt (1.5 g, 11 mmol), triethylamine (2.9 mL, 21 mmol)

and WSC (2.2 g, 11 mmol) in DMF (20 mL) was stirred at room temperature overnight.
The mixture was diluted with AcOEt, washed with water and brine, dried over MgSO, and
concentrated under reduced pressure to give the title conﬁpound (3.3 g, 77% yield) as a
brown solid: 'H NMR (300 MHz, DMSO-d¢): & pprﬁ 3.05-3.18 (4H, m), 3.24 (3H, s), 3.57 '
(3H, s), 3.68-4.02 (7H, m), 7.03 (1H, td, J = 8.8, 2.1 Hz), 7.2777.81 (1H, m), 8.50 (1H, s).
LC-MS (ESI) m/z 411 [M + HJ". |

[0439]

Reference Example 228

3-Acetyl-1-(2,3-difluoro-4-morpholin-4-ylphenyl)-5-methoxypyridazin-4(1H)-one
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e
X
s
0
A solution of 1-(2,3-difluoro-4-morpholin-4-ylphenyl)-N,5-dimethoxy-N-methyl-4-oxo-
1,4-dihydropyridazine-3-carboxamide (1.1 g, 2.6 mmol) in THF (25 mL) was added
dropwise to MeMgBr (1.0 M in THF, 11 mL, 11 mmol) at -78 °C under N,. The mixture
was stirred at -78 °C for 1 h. The reaction was quenched with 1 M HCI aqueous solution
(11 mL) at -78 °C. The mixture warmed up to room temperature, diluted with.AcOEt, and
washed with brine. The organic layer was dried over MgSQ,4, and conce_ntrated under
reduced pressure. The residue wés recrystallized from 'Pr,0/AcOEt to give the title
compound (870 mg, 92% yield) as a pale yellow solid: 'H NMR (300 MHz, DMSO-dg): &
ppm 2.49 (3H, s), 2.90-3.28 (4H, m), 3.64-4.01 (7H, m), 7.05 (1H, td, J.=-8;9, 2.3 Hz), 7.53 |
(1H, td, J = 8.6, 2.5 Hz), 8.50 (1H, d, J = 1.9 Hz). LC-MS (ESI) m/z 366 [M + HJ". |
[0440]
Reference Example 229

4-(2,5-'Diﬂuoro-4-nitropheny,l)niorpholine _ |

), .

A mixture of 1,2,4-trifluoro-5-nitrobenzene (4.0 mL, 35 mmol), morpholine (3.1 mL, 35
mmol), and K,CO; (4.8 g, 35 mmol) in DMSO (35 mL) was stirred at room température

overnight. The mixture was diluted with AcOEt and washed with water and bfine. The

. organic layer was dried over MgSOs4, and concentrated under reduced pressure. The residue

was recrystallized from AcOEt to give the title compound (10 g, 63% yield) as a pale
yellow solid: "H NMR (300 MHz, DMSO-de): & ppm 3.15-3.49 (4H, m), 3.50-3.96 (4H, fn),
7.13 (1H, dd, J = 14.3, 7.5 Hz), 8.01 (1H, dd, J = 13.6, 7.5 Hz). LC-MS (ESD) m/z 245 [M
+HJ". | |
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[0441]
- Reference Example 230

2,5-Difluoro-4-morpholin-4-ylaniline
. , ‘

F\©\
F
O
0
A mixture of 4-(2,5-diﬂuoro-4-nitr6phenyl)morpholine (11 g, 44 mmol) and 10% Pd-C
(50% wet, 1.1 g) in EtOH (150 mL) was hydrogenated for 5 h at room temperaturé. The

reaction mixture was filtered by celite, and the filtrate was concentrated under reduced

~ pressure. The residue ‘was recrystallized from 'Pr,O/AcOEt to give the title compound (8.6

g, 91% yield) as a pale red powder: '"H NMR (300 MHz, DMSO-de): & ppm 2.66-2.95 (4H,
m), 3.56-3.83 (4H, m), 5.00 (2H, s), 6.55 (1H, dd, J = 13.8, 8.5 Hz), 6.77 (1H, dd, J = 12.8,
8.3 Hz). LC-MS (ESI) m/z 215 [M + HJ".
[0442] -
Reference Example 231 _
Methyl 2-[(2,5-diﬂuoro-4-morpholin-4-ylphenyl)hydrazono]-4-methoxy-3-
oxobutanoate
[o]
HN
F
F

O
0 .
~ A solution of NaNO, (3.3 g, 48 mmol) in H,O (10 mL) was added dropwis‘e at0°‘Ctoa
mixture of 2,5-diﬂuoro—4-mbrph6lin4-ylaniline- (8.6 g, 40 mmol) and 6 M HCI aqueous
solution (40 mL, 240 mmol). After stirring for 15 min, the resultiﬁg équeous solution was
added to a suspension of methyl 4-methox-yacetoacetate (5.2 mL, 40 mmol) and NaOAc
(14 g, 240 mmol) in MeOH (40 mL) ﬁre-cooled af 0 °C. The mixture was adjusted to pH 7

with 1 M NaOH aqueous solution (200 mL). The precipitate was collected by filtration,

washed with water and dried at room temperature to give the title compound (9.51 g, 64%
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yield) as a red solid: LC-MS (ESI) m/z 372 [M + HJ".
| [0443] |
Reference Example 232 '
Methyl . 1-(2,5-diﬂuoro-4-morpholih-4-ylphenyl)—5 -methoxy-4;oxo-1 ,4-

-5 dihydropyridazine-3-carboxylate a

A solution of methyl 2-[(2,5-diﬂuoro-4-morpholin-4—ylphenyl)hydrazono]-4-methoxy-
3-oxobutanoate (2.8 g, 7.5 mmol) in N,N-dimethylformamide dimethyl acetal (18 mL) was
stirred at 100 °C for 80 min. After cooling to room temperaturé, the precipitate was

10 collected by filtration and washed with Pr,0 to give the title compound (2.7 g, 95% yiéld)
a§ a brown powder: '"H NMR (300 MHz, DMSO-dg): & ppm 3.12 (4H, dt,.J = 4.4, 2.5 Hz),
3.48-4.31 (10H, m), 7.18 (1H, dd, J = 12.5, 7.6 Hz), 7.72 (1H, dd, J = 12.5, 7.2 Hz), 8.50
(1H, s). LC-MS (ES_I) m/z 382 [M +H]J". '
[0444] o
15 Reference Example 233 4
1-(2,5-Diﬂuoro-4-rﬁorpholin-4-yiphenyl)-5-methoxy-4_-bxo-l,4-dihydropyridazine-3-

carboxylic acid

A solution of methyl 1-(2,5-diﬂuoro-4-morpholin-4-ylphenyl)-5-methoxy—4-oxo-1',4-
20 dihydropyridazine-3-carboxylate (2.7 g, 7.1 mmol) and 2 M NaOH aqueous solution (7.2
- mL, 14.4 mmol) in EtOH (14 mL) was stirred at room temperature for 16 h. To the mixture

was added 1 M HCI équeous solution (14 mL). The precipitate was collected by filtration
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and dried over under reduced pressure to give the title compound (2.5 g, 96% yield) as a

* white solid: "H NMR (300 MHz, DMSO-d): 5 ppm 3.00-3.24 (4H, m), 3.67-3.82 (4H, m),

3.88 (3H, s), 7.23 (1H, dd, J = 12.7, 7.7 Hz), 7.74 (1H, dd, J = 12.8,.7.2 Hz), 8.83.(1H, d, J

© = 1.1 Hz), 14.95 (1H, brs). LC-MS (ESI) m/z 368 [M + HJ".

[0445]
Reference Example 234

1-(2,5-Difluoro-4-morpholin-4-ylphenyl)-N,5 -dimethoxy-N-methyl-4-ox6- 1,4-

- dihydropyridazine-3-carboxamide

»\&NIO\- /
| 1 _
, FQ :
F .
Q
A |
A mixture of  1-(2,5-difluoro-4-morpholin-4-ylphenyl)-5-methoxy-4-oxo-1,4-

dihydropyridazine—35carboXy1ic acid (2.5 g, 6.8 mmol), N,O—dimethylhydroxylamine
hydrochloride (0.73 g, 7.5 mmol), HOBt (1.0 g, 7.5 mmol), tricthylamine (2.0. mL, 14

mmol) and WSC (1.4 g, 7.5 nimol) in DMF (28 mL) was stirred at room temperéture

- overnight. The mixture was diluted with AcOEt, washed with water and brine, dried over

MgSO4 and concentrated under reduced preésure to give the title cdmpound (1.6 g, 58%
yield)‘as a brown .solid: "H NMR (300 MHZ,' DMSO—d5): 8 ppm 3.01-3.19 (4H, m), 3.24
(3H, ), 3.56 (3H, s), 3.62-3.91 (7H, m), 7.17 (1H, dd, } = 12.7, 7.7 Hz), 7.62-7.82 (IH, m),
8.48 (1H, s). LC-MS (ES) m/z 411 M +H]". |

[0446]

Reference Example 235 _

3-Acetyl-1—(2,5-diﬂuofo-4-mc’>rpholin-4-ylphényl)-5-methoxypyridazin-4(1H)-one

A
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A.solution of 1-(2,5-diﬂuoro-4-morpholin—4-ylphenyl)-N,5-dimethoxy-N-hethyl—4-oxo—
1,4¥dihydfopyridazine-3-carbdxamide (0.51 g, 1.2 mmol) in THF '(40 mL) was added
dropwise to MeMgBr (1.0 M in THF, 5.0 mL, 5.0 nimol) at -78 °C under N». The mixture
was stirred at 78 °C for 2 h. The reaction was quenched with 1 M HCI aqueous solution
(5.0 mL) at -78 °C. The mixture warmed up to room témperature, diluted with AcOEt, and
washed with brine. The orgénic layer was dried over MgSO,, and' concentrated under
reduced pressure. The residue was purified by silica gel column chromatography eluting

with AcOEt/MeOH (10/0 to 10/1) to give the title compoimd (340 mg, 75% yield) as a pale

yellow solid: 'H NMR (300 MHz, DMSO-dg): 3 ppm 2.49 (3H, s), 2.91-3.21 (4H, m),

3.54-3.89'(7H, m), 7.19 (1H, dd, J = 12.7, 7.7 Hz), 7.74 (1H, dd, J = 12.8, 7.2 Hz), 8.46
(1H, d, J = 1.5 Hz). LC-MS (ESI) m/z 366 [M + H]". |
[0447]
Examplé 1 _
3-[1-(4-Methylphenyl)-1H-pyrdzol-5-ylj-1-[3-_(triﬂuoromethyl)phenyl]pyridazin-

- 4(1H)-one

o]

59

To a solution of 3-[3-(dimethylamino)prop-2-enoyl]-1-[3-

I “N
N

'(triﬂuorométhyl)phenyl]pyridazin-4(1H)~oné (337 mg, 1.0 mmol) in ethanol (100 mL)

were added 4-methylphenylhydrazine hydrochloride (237 mg, 1.5 mmol) and Et;N (0.28
mL, 2.0 mmol). The mixture was stirred at 100 °C for 3 h and the solvent was removed
under reduced preSsul;e.i' Preparatiw)e HPLC chromatography provided 3-[1-(4-
methylphenyl)-lH-byrazol-S-yl]-l-[3-(triﬂuoromethyl)phenyl]pyridazin-4(1H)-on.e as a
pale yellow solid (108 mg, 27%).

' NMR (400 MHz, DMSO-de): 5 ppm 2.33 (s, 3H), 6.68 (d, J = 8 Hz, [H), 7.20 (d, J

= 1.6 Hz, 1H), 7.29-7.23 (m, 4H), 7.46 td, J =8 Hz, 1H), 7.50 (s, 1H), 7.62 (t, J = 8 Hz,
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1H), 7.72 (d, J = 8 Hz, 1H), 7.81 (d, ] = 1.6 Hz, 1H), 8.95 (d, ] = 8 Hz, 1H). LC-MS (MH")

1397.15.; mp 164-165 °C.

[0448]

Example 2

3-[1-(4-Fluorophenyl)-1H-pyrazol-5-yl]-1 -[3-(triﬂuoromethyl)phenyl]pyridazin—
4(1H)-oné |

' To a  solution of 3-[3-(dimethylamino)prop-Z-enoyl]-1-[3- -
(triﬂuoromethyl)phenyl]pyridazin-4(1H)-one (337 mg, 1.0 mmol) in ethanol (100 mL)

were added 4-ﬂuorophenylhydrazine hyd_rochlbride' (244 mg, 1.5 mmol) and Et;N (0.28

' mL, 2.0 mmol). The mixture was stirred at 100 °C for 3 h and the solvent was removed

under reduced pressure. Pfeparative HPLC chromatography pfoyided 3-[1-(4-
fluorophenyl)-1H-pyrazol-5-y1]-1-[3 '-(triﬂuoromethyl)phenyl]pyridazin'-4( 1H)-one 'as a
pale brown solid (119 mg, 30%). - ,

_ 'H NMR (400 MHz, DMSO-dg): 8 ppm 6.68 (d, J = 8 Hz, 1H), 7.29-7.24 (m, 3H),
7.50-7.45 (m, 3H), 7.62 (d, J = 8 Hz, 1H), 7.68(d, J = 8 Hz, 1H), 7.74 (d, J = 8 Hz, 1H),

-7.84 (d, J = 1.6 Hz, 1H), 8.95 (d, ] = 8 Hz, IH). LC-MS (MH") 401.14.; mp 130-131 °C.

[0449]
Example 3
3-[1-(4-Chlorophenyl)-1 H-py.razol-S-yl]-1-[3-(triﬂuoromethyl)phenyl]pyridaiin-

4(1H)-one

o TN

To a solution of 3-[3-(dimethylamino)prob-Z-enoyl]-1-[3-

* (trifluoromethyl)phenyl]pyridazin-4(1H)-one (337 mg, l.O'mmol) in ethanol (100 mL)
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were Aadded 4-chlorophenylhydrazine hydrochloride (269 mg, 1.5 mmol) and Et;N (0.28
mL, 2.0 mmol). The '.mixture was stirred at 100 °C for 3 h and the solvent was removed
under reduced preséure. Preparative HPLC chromatography provided 3-[1-(4-
chlorop.henyl)-1H-pyrazol-S-yl]-1-[3-(triﬂuoromethyl)phenyl]pyridazin-4( IH)-one as a
pale brown solid (126 mg, 30%).

"H NMR (400 MHz, DMSO-dg): 6 ppm 6.69 (d, ] = 8 Hz, 1H), 7.25 (d, J = 1.2 Hz,
1H), 7.51-7.47 (m, 4H), 7.57 (m, 2H), 7.68 (t, ] = 8 Hz, .lH), 7.75 (d, J = 8 Hz, 1H), 7.86
(d, J=1.2 Hz, 1H), 8.98 (d, J = 8 Hz, 1H). LC-MS (MH*) 417.08.; mp 166-167 °C.

[0450] ’

" Example 4

3-[1-(4-Methoxyphenyl)-1H-pyrazol-5-yl]-1 -[3;(triﬂuorbmethyl)phenyl]pyridazin-

| 4(1H)-one

0

LN
N.

59

To  a solution of 3-[3-(dimethylamino)prop-2-enoyl]-1-[3-

1 °N

(trifluoromethyl)phenyl]pyridazin-4(1H)-one (337 mg, 1.0 mmol) in ethanol (100 mL)
were added 4-methoxyphenylhydrazine hydrochloride (262 ‘mg, L.5 mh,ol) aﬁd Et;N (0.28
mL, 2.0 mmol). The mixture was stirred at 100 °C for 3 h and the solvent was removed
under - reduced pressure. Preparative HPLC chromatography provided 3:[1-(4-

methoxyphenyl)-1H-pyrazol-5-yl]-1-[3-(trifluoromethyl)phenyl]pyridazin-4(1H)-one as a

pale yellow solvid (154 mg, 37%).

'H NMR (400 MHz, DMSO-dg): & ppm 3.76 (s, 3H), 6.67 (d, J = 8 Hz, 1H), 6.98 (d, J
= 8 Hz, 2H), 7.20 (d, J = 1.6 Hz, 1H), 7.32 (d, J = 8 Hz, 2H), 7.50 (d, J = 8 Hz, 1H), 7.55

- (s, 1H), 7.62 (t, J = 8 Hz, 1H), 7.73 (d, J = 8 Hz, 1H), 7.79 (d, J = 1.6 Hz, .1H), 8.95 (d, J =

8 Hz, 1H). LC-MS (MH") 413.16. ; mp 173-174 °C. -
[0451]
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Example 5
3-[1-(3-Methylphenyl)- lH-pyrazol 5-yl}- 1 [3 (trlﬂuoromethyl)phenyl]pyrldazm-

4(1H)-one

2 ™ 4
TN
o
o™
FsC

To a solution of 3-[3-(dirrrethylamino)prop-2-enoyl]-1-[3-
(triﬂuoromethyl)phenyl]pyridazin—4(lH)-one (337 mg, '1.0 mmol) in ethanol (100 mL)
Were added 3-methylphenylhydrazine hydrochloride (237 mg, 1.5 mmol) and Et;N (0.28
mL, 2.0 mmol). The mixture was stirred at 100 °C for 3 h and the solvent was removed
under reduced pressure Preparative HPLC chromatography provided 3-{1-(3-
methylphenyl)-1H-pyrazol-5-yl]-1- [3 (trlﬂuoromethyl)phenyl]pyndazm-4(lH) one as a
pale yellow solid (84 mg, 21%).

lHNMR(400MHZ DMSO-dg): 6ppm231 (s, 3H), 6.68 (d, J =8 Hz, 1H), 7.12 (d, J
=8Hz, 1H),7.21 (d,J = 8Hz 1H), 7.23 (d, J= 1.6 Hz, 1H), 7.32- 728(m 2H), 743 (d, ]

=8 Hz, 1H), 7.49 (s, 1H), 7.62 (t, I = 8 Hz, 1H), 7.72 (d, ] = 8 Hz, 1H), 7.82 (d, J = 1.6 Hz,

1H), 8.94 (d, J = 8 Hz, 1H). LC-MS (MH") 397.18.; mp 142-143 °C.
[0452]
Example 6

3-[1-(3-Fluorophenyl)-1H-pyrazol-5-yl}-1-[3-(trifluoromethyl)phenyl] pyridazin—

“4(1H)-one

: N
F:,C@ :

| To a solution | of 3-[3-(dimethylamino)prop-2-enoyl]-1-[3-.

o l\N .
TN
.N
O-

(trifluoromethyl)phenyl]pyridazin-4(1H)-one (674 mg, 2.0 mmol) in ethanol (200 mL)
‘were added 3-fluorophenylhydrazine hydrochloride (488 mg, 3.0 mmol) and Et;N (0.56

mL, 4.0 mmol). The mixture was stirred at 100 °C for 3 h and the solvent was removed
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under reduced Ap.ressure. Preparative HPLC chromatography provided 3-[1-(3-
fluorophenyl)-1H-pyrazol-5-yl]-1 -t3-(triﬂuoromethyl)phenyl]pyridazin-4( 1H)-one as a
pale yellow solid (201 mg, 25%).

'H NMR (400 MHz, DMSO-dg): & ppm 6.69 (d, J = 8 Hz, 1H), 7.24-7.20 (m, 2H),
726 (d,J=2.0 Hz, 1H), 7.40 (d, J = 2.0 Hz, 1H), 7.46 (q, J = 2.0 Hz, 1H), 7.54 (s, 1H),

17.61 (d,J = 8 Hz, 1H), 7.67 (d, ] = 8 Hz, 1H), 7.74 (d, J = 8Hz, 1H), 7.87 (d, J = 2.0 Hz,

1H), 8.97 (d, J = 8 Hz, 1H). LC-MS (MH") 401.14.; mp 104-105 °C.
[0453]
EXamp‘le 7
3-[1-(2-Methylphenyl)-1H-pyrazol-Sle]-1-[3-(triﬂuoromethyl)phenyl]pyridazin-
4(1H)-one

To " a solution of 3-[3-(dimethylamino)prop-2-enoyl]-1-[3-
(triﬂudromethyl)phenyl]pyridazin-4(1H)-one (337 mg, 1.0 mmol) in ethanol (100 mL)
were added 2-methylphenylhydrazine hydrochloride (237 mg, 1.5 mmol) and Et;N (0.28

mL, 2.0 mmol). The mixture was stirred at 100 °C for 3 h and the solvent was removed

~ under reduced pressure. Preparaﬁve HPLC chromatography provided 3-{1-(2-

methylphenyl)-1H-pyrazol-5-yl]-1 -[3 -(trifluoromethyl)phenyl] pyridazih-4( 1H)-one as a
pale pink solid (85 mg, 21%). © . -

'H NMR (400 MHz, DMSO-de): & ppm 1.92 (s, 3H), 6.68 (d, J] = 8 Hz, 1H), 7.05 (d, J
= 8 Hz, 1H), 723 (d, J =8 Hz, ‘lH), 7.31-7.28 (m, 1H), 7.38-7.35 (m, 2H), 7.42 dJ=
2.0 Hz, 1H), 7.56 tJ =8 Hz, 2H), 7.70 (d, ] = 8 Hz, 1H), 7.84 (d, J =2.0 Hz, 1H), 8.88 (d,

J=8Hz, 1H). LC-MS (MH") 397.11.; mp.126-127 °C..

[0454]

Example 8
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3-[1-(2-Chlorophenyl)-1H-pyrazol-5-yl}-1-[3-(trifluoromethyl)phenyl)pyridazin-

. 4(1H)-one
o] ,’;N
11 cl
* &
e
To a solution of 3-[3-(dimethylamino)prop-2-enoyl]-1-[3-
5 . (trifluoromethyl)phenyl]pyridazin-4(1H)-one (674 mg, 2.0 mmol) in ethanol (200 mL)

were added 2-chlorophenylhydrazine hydrochloridé (538 mg, 3.0-mmol) and Et;N (0.56
mL, 4.0 mmol). The mixture was stirred at 100 °C f_or 3 h and the solvent was removed
under reduced pressure. Preparative HPLC chromatography provided 3-[1-(2-
chlorophenyl)- 1H-pyrazol-5-yl]- l-[3-(triﬂﬁoromethyl)phcnyl]pyridazin-4( I[H)-one as a
10 ~ pale yellow solid (280 mg, 34%).
'H NMR (400 MHz, DMSO-de): & ppm 6.70 (d, J = 8 Hz, 1H), 7.12 (d, ] =8 Hz, IH),
7.61-7.48 (m, 7H), 7.71 (d, J = 8 Hz, 1H), 7.88 (d, J = 1.6 Hz, 1H), 8.90 (d, ] = 8 Hz, 1H).
LC-MS (MH") 417.08.; mp 139-140 °C. | |
[0455]
15 EXample 9
| 3-[1-(2-Methoxyphenyl)-1H-pyrazol-5-yl]-1-[3-(trifluoromethyl)phenyl]pyridazin- |

4(1H)-one
o D
. I N
A IN'lN t@om
e
To a solution of 3-[3-(dim_ethylamino)prop-Z-e_noyl]-l-[3'-
20 (trifluoromethyl)phenyl]pyridazin-4(1H)-one (337 m.g, 1.0 mmol) in ethanol (100 mL)

were added 2-methoxyphenylhydrazine hydrochloride (262 mg, 1.5 mmol) and Et3N (0.28 -
mL, 2.0 mndol). The mixture was stirred at 100 °C for 3 h and the splvent was removed

~ under reduced pressure. Preparative HPLC chromatography provided 3-[1-2-
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methoxyphenyl)-1H-pyrazol-5-yl}-1 -[3-(triﬂuoromethyl)phenyl]pyridazin-4( 1H)-one as a

pale yellow solid (78 mg, 19%). 4 .

'H NMR (400 MHz, DMSO-de): & ppm 3.46 (s, 3H), 6.69 (d, J = 8Hz, 1H), 7.03 @7
= 8 Hz, 1H), 7.14 (t, J = 8 Hz, 2H), 7.25 (d, J = 2.0 Hz, 1H), 7.41 (¢, J = 8 Hz, 2H), 7.50 d,
J =8 Hz, 1H), 7.58 (t, J = 8 Hz, 1H), 7.68 (d, J = 8Hz, 1H), 7.79 (d, J = 1.6 Hz, 1H), 8.90
(d. J = 8 Hz, 1H). LC-MS (MH") 413.16.; mp 146-147 °C. |

[0456]

Example 10

3-( l-Phenyl-lH-pyrazol-S-yl);1-[3-(triﬂuoromethyl)phenyl]pyridézin-4(IH)-one

o M\ :
r N -
.N@ . _

N

e

To a solution of -3-[3-(dimethylamino)prop-2-enoyl}-1-[3-
(trifluoromethyl)phenyl]pyridazin-4(1H)-one (337 mg, 1.0 mmol) in ethanol (100 mL)

~ was added phenylhydrazine (163 mg, 1.5 mmol). The mixture was stirred at 100 °C for 3 h,

and the solvent was removed under reduced pressure. Preparative HPLC chromatography

‘provided 3-(1-phenyl-1H-pyrazol-5-yl)-1-[3-(trifluoromethyl)phenyl]pyridazin-4(1H)-one

as a gray solid (55 mg, 15%).

'"H NMR (400 MHz, DMSO-dg): & ppm 6.68 (d, J = 8 Hz, 1H), 7.23 (d, J = 1.6 Hz,
1H), 7.48-7.39 (m, 6H), 7.51 (s, 1H), 7.61 (t, J = 8 Hz, 1H), 7.71 (d, J = 8Hz, 1H), 7.84
(d, J=1.6 Hz, 1H), 8.95(d, J=8 Hz, 1H). LC-MS (MH") 383.15.; mp 156-157 °C.

[0457] .

Example 11 _

3-(1-Phenyl-1H-pyrazol-5-yl)-1-[4-(trifluoromethyl)phenyl]pyridazin-4(1H)-one

0 ' \N ’

%

O
CF,
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To a solution of 3-[3-(dimethylamino)prop-2-enoyl]-1-{4-
(triﬂuoromethyl)phenyl]pyridazin-4(1H)-one (crude 718 mg, 2.13 mmol) in 20 mL of

methanol was added phenylhydrazine (345 mg, 3.20 mmol). The mixture was refluxed for

4 h and concentrated. The residue was dissolved in dichloromethane (20 mL), washed with

IN HCI aqueous solution and brine, dried over Na;SO,, and concentrated under reduced
pressure. The residue was puriﬁed by prep-HPLC to give 3-(1-phenyl-1H-pyrazol-5-yl)-1-
[4-(trifluoromethyl)phenyl]pyridazin-4(1H)-one (100 mg, 12% for two steps) as a yellow |
solid. A '

'H NMR (300 MHz, CDCls): 8 ppm 6.74 (d, J = 7.6 Hz, 1H), 6.90 (d, J = 8.4 Hz, 2H),
7.39-7.41 (m, 1H), 7.42 (d, J = 2.0 Hz, 1H), 7.44-7.50 (m, 4H), 7.53 (d, J = 8.4 Hz, 2H),
7.81 (d,J = 1.6 Hz, 1H), 8.21 (d, J = 8.0 Hz, 1H); LCMS (mobilé phase: from 70% water
and 30% CH3;CN to 5% water and 95% CH3CN in 6 min, ﬁhaily under theSé conditions for -

0.5 min.) purity is >95%, Rt = 3,422 min; MS Calcd.: 382, MS Found: 383 (M'+H).; mp'

- 237-238 °C.

[0458]
Example 12

1-(3-Chlorophenyl)-3-(1-phenyl-1H-pyrazol-5-yl)pyridazin-4(1H)-one

&3

N

e

To a solution of 1-(3-chlorophenyl)-3-[3-(dimethylamino)prop-2-enoyl]pyridazin-

4(1H)-one (crude 573 mg, 1.89 mmol) in 20 mL of methanol was added phenylhydrazine
' (306 mg, 2.84 mmol). The mixture was refluxed for 4 h and concentrated. The residue wasv

dissolved in dichloromethane (20 mL), washed with 1N HCI aquéous solution and brine,

dried over.NaZSO‘;, and concentrated under reduced pressure. The residue was purified by

prep-HPLC to give 1-(3-chlor0phenyl)-3-(l-.phenyl-1H-pyrazol-S-yl)pyridazin-4(1H)-one :

(125 mg, 19% for two steps) as a yellow solid.
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'H NMR (300 MHz, DMSO-dg):  ppm 6.71-6.74 (m, 2H), 6.80-6.83 (m, 1H); 7.22-
7.25 (m, 2H), 7.39-7.49 (m, 6H), 7.81 (d, J = 1.6 Hz, 1H), 8.15 (d, J = 8.0 Hz, 1H); LCMS

" (mobile phase: from 70% water and 30% CH;CN to 5% water and 95% CH;CN in 6 min,

finally under these conditions for 0.5 min.) purity is >95%, Rt = 3.150 min; MS Calcd.:
348, MS Found: 349 (M'+H).; mp 146-147 °C.

[0459]

Example 13

1-(2-Methoxyphenyl)-3-(1-phenyl-1H-pyrazol-5-yl)pyridazin-4(1 H)-one

N

Meo©

To a solution of 3-[3-(dirhethylamino)prop-z-ehoyl]-1-(2-methoxyphenyl)pyridazin-
4(1H)-one (crude 639 mg, 2.14 mmol) in 20 mL of methanol' was added phenylhydrazine
(347 mg, 3.21 mmol). The mixture was refluxed for 4 h and concentrated. The residue was
dissdlved in dichloromethanev 20 mL), washed with 1IN HCI aqueous solution and brine,
dried over NaZSO;, and concentrated under reduced pressure. The residue was purified by
prep-HPLC to give 1-(2-methoxyphenyl)-3-(1-phenyl-1H-pyrazol-5-).'_l)pyridazin-4(»1H)-"
one (35 mg, 5% for two steps) as a yellow solid. |

'"H NMR (400 MHz, CDCls): & ppm 3.82 (s, 3H), 6.37 (dd, J = 10.4, 2.4 Hz, 1H), 6.60

(d, J = 10.0 Hz, 1H), 6.78-6.83 (m, 1H), 6.96 (dd, J = 11.2, 1.6 Hz, 1H), 7.25 (d, J = 2.4

Hz, 1H), 7.21-7.41 (m, 6H), 7.76 (d, J - 2.8 Hz, 1H), 8.01 (d, J = 10.4 Hz, 1H); LCMS
(mobile phase: frofn 70% water and 30% CH3CN to 5% water and 95% CH3;CN in 6 min;
finally under these conditions for 0.5 min.) pufity is >95%, Rt = 2.589 min; MS Calcd.: o
344, MS Found: 345 (M™+H).; mp 153-154 °c_.'

[0460]

Example 14 :

1 -(4-Methox&phenyl)—3-( 1-phenyl-1 H-pyrazol-S-yl)pyridazin-4( 1H)-one
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s

OMe

To a solution of 3-[3-(dimethylamiho)prop-2-enoyl]-1-(4-methoxyphenyl)pyridazin-
4(1H)-one (crude 640 mg, 2.14 mmol) in 20 mL of methanol was added phenylhydrazine
(347 mg, 3.21 mmol). The mixture was refluxed for 4 h and concentrated. The residue was
dissolved in dichloromethane (20 mL), washed with IN HCI aqueous solution and brine,
dried over Na;SO4, and concentrated under réduc;,ed pressure. The residue was purified by

prep-HPLC to give 1-(4-meth0xyphényl)—3-(1-phenyl-1H—pyrazol-S-yl)pyridazin—4(lH)- ,

. one (127 mg, 17% for two steps) as a yellow solid.

'H NMR (400 MHz, CDCl3): 8 ppm 3.81 (s, 3H),' 6.67-6.76 (m, SH), 7.38-7.44 (m,
6H), 7.78 (d, J = 2.8 Hz, 1H), 8.08 (d, J=10.4 Hz, 1H); LCMS (mbbile phase: from 70%
water and 30% CH3CN to 5% watér and 95% CH;CN in 6 rhin,' finally uﬁder these
conditions for 0.5 min.) purity is >95%, Rt = 2.639 min; Mé Calcd.: 344, MS Found: 345 —
(M*+H).; mp 179-180 °C. ' | | |
o [046lj |

Example 15

1-(3-Fluorophenyl)—3-(1-phenyl-1H-pyfazol-5-yl)pyridazin-4(1H)-one
(o] 0\ ’
N

To a solution of 3-[3-(dimethylamino)prop-2-enoyl]-1-(3-ﬂuorophenyl)pyridazin-

4(1H)-one (crude, 840 mg, 2.93 mmol) in 20 mL of methanol was added phenylhydrazine

(474 mg, 4.39 mmol). The mixture was refluxed for 4 h-and concentrated. The residue was

di‘ssolved in dichloromethane (20 mL)-','washed with 1IN HCI aqueous solution .and brine,

‘dried over Na,SOs, and concentrated under reduced pressure. The residue was purified by
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prep-HPLC to give 1- -(3- ﬂuorophenyl)-3-(l-phenyl 1H-pyrazol- 5-yl)pyndazm-4(1H)-one

(169 mg, 17% for two steps) as a yellow solid.

'H NMR (400 MHz, CDCl3): 8 ppm 6.36-6.41 (m, 1H), 6.68-6.75 (m, 2H), 6.95-7.01
(m, 1H), 7.24-7.32 (m, 1H), 7.38-7.49 (m, 6H), 7.79(d,J=2.4 Hz, 1H), 8.15 (d, J = 10.4
Hz, 1H); LCMS (mobile phase: from 70% water and 30% CH;CN to‘ 5% water and 95%
CH;CN in 6 min, finally under these conditions for 0.5 min.) purity is >95%, Rt = 2.834
min; MS Calcd.: 332, MS Found: 333 (M*+H).; mp 170-171 °C.

[0462] |

~ Example 16
1-(2-Fluor6pher_1yl)-3-(1-phenyl-1H-.pyrazol-S-yl)pyridazin-4(lH)-one

D
N

To a solution of 3-[37(dimethylamino)prop-z-enoyl]-1-(2-ﬂuoropheny1)pyridazin-
4(1H)—one (crude 776 mg, 2.70 mmol) in 20 mL of methanol was added phenylhydrazine
(438 mg, 4.10 mmol). The mixture was refluxed for 4 h and concentrated. The residue was

dissolved in dichloromethane (20 mL), washed with 1N HCI aqueous solution and brine,

dried over Na;SOq, and concentrated under reduced pressure. The residue was purified by

prep-HPLC to give ,1-(2-ﬂuorophenyi)—3-( 1-phenyl-1H-pyrazol-5-yl)pyridazin-4(1H)-one
(278 mg, 31% for two steps) as a yellow solid.

'H NMR (300 MHz, C_DC]:;)I d ppm 6.39-6.46 (m, 1H), 6.65 (d, J = 7.8 Hz, 1H), 6.97-
7.03 (m, 1H), 7.13-7.20 (m, 1H), 7.27-7.46 (m, 7H), 7.78 (d, J = 1.8 Hz, 1H), 8.02 (dd,J =
7.8, 2.4 Hz, 1H); LCMS (mobile phase: from 70% water and 30% CH3CN to 5% water and
95% CH;CN in 6 min, finally under these conditions for 0.5 min.) purity is >95%, Rt =
2.634 min; MS Calcd.:» 332, MS Found: 333 (M"+H).; mp 124-125 °C. ‘-

[0463] o |

Example 17
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1-(4-Fluorophenyl)-3-(1-phenyl-1H-pyrazol-5-yl)pyridazin-4(1H)-one

N

o

F

To a solution of 3-[3-(dimethylamino)prop-2-enoyl]-1-(4-fluorophenyl)pyridazin-
‘ .4(1H)-0ne (crude 840 mg, 2.93 mmol) in 20 mL of methanolbwas added phenylhydrazine
5 474 rﬁg, 4.39 mmol) The mixture was refluxed for 4 h and ;:oncentratéd. The residue was
| dissolved in dichloromethane (20 mL), washed with 1N HCI aqueous solution and brine,
dried over Na,SQ,, and concentrated under reduced pressure. The residue was purified by
.prep-HPLC to give 1-(4-fluorophenyl)-3-( 1-phenyl-1H-pyrazol-S-yl)pyridazin-4(1H)-one
(260 mg, 27% for two steps) as a brown solid. | |
10 ' 'H NMR (300 MHz; DMSO-de): v8 ppm 6.62 (d, J = 7.8 Hz, 1H), 7.11-7.15 (m, 2H),
| 7.20-7.26 (m, 3H), 7.37-7.40 (m, 2H), 7.44-7.49 (m, 3H), 7.81 (d, J = 1.8 Hz, 1H), 8.78 (d,
J = 8.1 Hz, 1H); LCMS (mobile phase: from 70% water and 30% CH;CN to 5% water and
| ,95% CH;CN in 6'min, finally under these conditions for 0.5 min.) purity is >9$%, Rt=
2.779 min; MS Cal_cd.: 332, MS Found: 333 (M*+H).; mp 252-253 °C. |
15  [0464] | |
» Exaﬁple 18
1;(4-Chlorophenyl)-3-(l-phenyl-1H-pyrazol-S-yl)pyridazin-4(1H)-one
- X ’j@
Q-
To a solution of 1-(4-chlor6phenyl)—3-[3-(dimethylamino)prop-Z-enoyl]pyridazin-
20 “4(1H)-one (crude, 764 mg, 2.52 mmol) in 20 mL of methanol was added phenylhydrazjne

(408 mg, 3.78 mmol). The mixture was refluxed for 4 h and concentrated. The residue was

dissolved in dichloromeﬁhane (20 mL), washed with 1N HCI aqueous solution and brine,
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dried over Na,SOs, and concentrated under reduced pressure. The residue was purified by

- prep-HPLC to give 1-(4-chlorophenyl)-3-(1-phenyl-1H-pyrazol-5-yl)pyridazin-4(1H)-one

(70 mg, 8% for two steps) asa brown solid. _

'H NMR (300 MHz, CDCls): d ppm 6.68-6.73 (m, 3H), 7.24 (dd, J = 6.9, 2.4 Hz, 2H),
7.38-7.46 (m, 6H), 7.78 (d, J = 1.8 Hz, 1H), 8.12 (d, J = 7.8 Hz, lH), LCMS (mobile
phase: from 70% water and 30% CH;CN to 5% water and 95% CH;CN in 6 min, finally .
under these conditions for 0.5 min.) purity is >95%, Rt = 3.180 min; MS Calcd.: 348, MS
Found: 349 (M"+H).; mp 219-220 °C. |

[0465]

Example 19 | |

1-(2-Methylphenyl)-3-(1-phenyl-1H-pyrazol-5-yl)pyridazin-4(1H)-one »

N

Me@

To a solution of 3-[3-(dimethylamino)prop-2-enoyl]-1-(2-methylphenyl)pyridazin-

~4(.I}I)-one (crﬁde, 1298 rﬁg, 4.59 mmol) in 20 x'ﬁL of methanol was added phenylhydrazine

(744 mg, 6.89 mmol). The mixture was refluxed for 4 h and Iconcentrated. The residue was

dissolved in dichloromethane (20 mL), washed with 1N HCI aqueous solution and brine,

dried over Na,SOq, and concentrated under reduced pressure. The residue was purified by

prep-HPLC to give 1-(2-x.nethylphenyl)-3-_(l-phenyl-1H-pyrazol-S-yl)pyridazin-4(lH)-one
(180 rﬁ'g, 12% for two steps) as a yellow solid.

'"H NMR (400 MHz, CDCl3): 8 ppm 2.01 (s, 3H), 6.67 (d, J = 8.0 Hz, 1H), 6.84 (d, J =

7.6 Hz, 1H), 7.15-7.25‘A(m, 2H), 7.29-7.38 (m, 7H), 7.79-7.83 (m, 2H); LCMS (mobile

phase: from 70% water and 30% CH3CN to 5% water and 95% CH3CN in 6 min, finally
under these conditions for 0.5 min.) purity is >95%, Rt =2.679 min; MS Calcd.: 328, MS
Found: 329 (M™+H).; mp 120-121 °C.

[0466] |
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Example 20 o
1-3 -Methylphenyl)—3 -(1-phenyl-1 H-pyrazol;S -yl)pyridazin-4(1H)-one

e

To a solution of 3:[3-(dimethylamino)prop-2-en_oyl]-1-(3-methylphenyl)pyridazin-
4(1H)-one (crude, 650 mg,'2.29 mmol) in 20 mL of methanol was added ph'enylhydrazine
(570 mg, 3.44 mmol). The mixture was refluxed for 4 h and concentrated. The residue was
dissolved in dichloromethane (20 mL), washed with: 1N HCI aqueous solution and brine,
dried over Na,SO,, and concentrated under reduced pressure. The residue was purified by
prep-HPLC to give 1-(3-methylphenyl)-3-( 1-phenyl-1H-pyrazol-5-yl)pyfidazin-4( IH)-one
(55 mg, 7% for two steps) as a brown solid. |

- 'H NMR (400 MHz, CDCl3): § ppm 2.32 (s, 3H), 6.60 (s, lH),. '6.72-6.74 (m, 2H),
7.12 (d, J = 7.6 Hz, 1H), 7.21 (t, J = 8.0 Hz, 1H), 7.41-7.50 (m, 6H), 7.81 (s, 1H), 8.19(d, J
= 8.0 Hz, lH), LCMS (mobile phase: from 70% water and 30% CH3CN fo 5% water and

195% CH5CN in 6 min, ﬁnélly under these conditions for 0.5 min.) purity is >95%, Rt =

2.972 min; MS Calcd.: 328, MS Found: 329 (M*+H).; mp 115-116 °C.
[0467]
Example 21

1-(3-Methoxyphenyl)-3-(1-phenyl-1H-pyrazol-5-yl)pyridazin-4(1H)-one
o ' '

I °N

5

To a solution of 3-[3-(dimethylamino)prop-2-enoyl]-1-(3-methoxyphenyl)pyridazin-
4(1H)-one (crude 640 mg, 2.14 mmol) in 20 mL of methanol was added phenylhydrazine

(347 mg, 3.21 mmol). The mixture was refluxed for 4 h and concentrated. The residue was
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dissolved in dichloromethane (20 mL), washed with 1IN HCI aqueous solution and brine,

. dried over NaéSO4, and concentrated under reduced pressure. The residue was purified by

prep-HPLC to give - 1-(3-methoxyphenyl)-3-(1-phenyl-1H-pyrazol-5-yl)pyridazin-4(1H)-
one (106 mg, 14% for two steps) as a yellow solid.

'H NMR (400 MHz, CDCl5): 5 ppm 3.76 (s, 3H), 6.46 (dd, J = 8.0, 1.6 Hz, 1H), 6.51
(t, J = 2.0 Hz, 1H), 6.71 (d, J = 8.0 Hz, 1H), 6.84 (dd, J = 8.4, 2.0A Hz, 1H), 7.21 (t, ] =84

Hz, 1H), 7.35-7.43 (m, 6H), 7.81 (d, J = 2.0 Hz, 1H), 8.17 (4, J = 8.4 Hz, 1H); LCMS

(mobile phase: from 70% wate_r and 30% CH;CN to 5% water and 95% CH;CN in 6 min,
finally under these conditions for 0.5 min.) purity is 595%, Rt = 2.753 min; MS Calcd.:
344, MS Found: 345 (M*+H).; mp 110-111 °C.
[0468] |
Example 22
3-(1 Phenyl-lH-pyrazol -5-yD)-1-[2- (tnﬂuoromethyl)phenyl]pyndazm-4(lH) -one
LN @
. F;,C@
To a . 'sélut.ion of 3-[3-(dimethylamino)prop-2-enoyl]-1-[2-
(_triﬂuoromethyl)phenyl]pyridazin-4(IH)-one (crude 785 mg, 2.33 mmol) in 20 mL of
methanol. was added ﬁhenylhydrazine (377 mg, 3.50 mmol). The mixture was refluxed for
4 h and concentrated. The residue was dissolved in dichloromethane (20 mL), washed with
lN HCI équeous solution and brine, dried over Na,;SOq, and concentrated under reduced
pressure The residue was purified by prep-HPLC to give 3-(1-phenyl-1H- pyrazol 5-yl) 1-
[2 (tnﬂuoromethyl)phenyl]pyr1dazm-4(1H)-one (105 mg, 12% for two steps) as a yellow ‘
solid. ‘
| "H NMR (400 MHz, CDCl3): & ppm 6.59 (d, J = 7.6 Hz, 1H), 6.97-7.00 (m, 1H), 7.14
(d, J = 2.0 Hz, 1H), 7.27-7.35 (m, 5H), 7.57-7.60 (m, 2H), 7.75-7.81 (m, 3H); LCMS .
(mobile phasé: from 70% water and 30% CH;CN to 5% water and 95% CH;CN in 6 min,
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fmﬁlly under these conditions for 0.5 min.) purity is >95%, Rt = 2.896 min; MS Calcd.:
382, MS Found: 383 (M'+H).; mp 145-146 °C, |
" [0469]
Example 23
5 ' 1-(4-Morpholin-4-ylphenyl)-3-(1-phenyl-1H-pyrazol-5-yl)pyridazin-4(1H)-one

2 M

7\.&@

Z .

N\
z

o

| -

To a  solution of  3-[3-(dimethylamino)prop-2-enoyl]-1-(4-morpholin-4-
ylbhenyl)pyr_idazin—4(1H)-oné (crude, 1100 mg, 3.11 mmol) in 20 mL of methanol was .
-added phenylhydrazine (504 mg, 4.67 mmol). The mixture was refluxed for 4 h and
10 concentrated. The residue was dissolved in dichloromethane (20 mL), washed with 1N HCI
aqueous solution and brine, dried over Na;SO,, and conc_entrated under reduced pressure.
The residue was'puriﬂed by prep-HPLC to give 1-(4-morpholin-4-ylphenyl)-3-(1-phenyl-
1H—pyrazol-5-yl)pyridazin-4(_lH)-oﬁe 95 rhg, 8% for two steps) as a yellow solid.
'H NMR (400 MHz, CDCl,): -5 ppm 3.19 (t, ] = 4.8 Hz, 4H), 3.89 (t, J = 4.8 Hz, 4H),
15 6.71-6.79 (m, 5H), 7.40-7.48 (m, 6H), 7.82 (s, 1H), 8.11 (d, J = 7.6 Hz,1H); LCMS
. (mobile phase: fr_om' 70% water and 30% CH;CN to 5% water and .95% CH;CN in 6 min,
finally undér these conditions for 0.5 min.) purity is >95%, Rt =‘2.391 min; MS Calcd.:
399, MS Found: 400 (M'+H).; mp 205-206 °C.
| © [0470] o
20 - Example 24
| 1-Phenyl-3-(1-phenyl-1H-pyrazol-5-yl)pyridazin-4(1H)-one

o]

| °N

D
N
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To a solution of '3-[3-(dimethylamino)prpp-2-enoyl]-1-phenylpyridazin-4(lH);one'
(crude 620 mg, 2.30 mmol) in 20 mL of methanol was added phenylhydrazine (996 rﬁg,
9.22 nimoi). The mixture was refluxed for 4 h and concentrated. The residue was dissolved
in dichloromethane (20 mL), washed with IN HCI aqueous solution and brine, dried over
Na»SOq, and concentrated under reduced pressure. The residue was purified by prep-HPLC
to give 1-phenyl-3-(1-phenyl-1H-pyrazol-S-yl)pyridazin-4(lH)—one (50 mg, yield 7% for
two steps) as a yellow solid.

'H NMR (400 MHz, CDCl5): 8 ppm 6.71 (d, J = 8.0 Hz, 1H), 6.81-6.84 (m, 2H), 7.29-

7.30 (m, 3H), 7.40-7.47 (m, 6H), 7.79 (d, J = 2.0 Hz, 1H), 8.17 (d,J=8.0 Hi, 1H); LCMS ‘
- (mobile phase: from 90% water and 10% CH3CN to 5% water and 95% CH3CN in 6 min,

fmally under these conditions for 0.5 min.) puﬁty is >95%, Rt = 3.548 min; MS Calcd.:

314, MS Found: 315 (M"+H).; mp 179-180 °C.

[0471]
Example 25
1-(4-Methylphenyl)-3-(1-phenyl-1H-pyrazol-5-yl)pyridazin-4(1H)-one
o My '
3,
2
To a soluﬁoh of 3-[3-(dimethylamino)prop-2-enoyl]-1-(4-methylphenyl)pyridazin- |
4(1H)-one (crude, 600 mg, 2.12 mmol) in 20 mL of methanol was added phenylhydfazine
(916 mg, 8.48 mmol). The mixture waé reﬂuxed for 4 h and concentrated. The residue was
dissolved in dichloromethane (20 mL), washed with 1N HCI aqueous splution and brine,
dried over Na;SOq4, and concentrated under reduced pressure. The residue was purified by
prep-HPLC to give l-(4-methylphenyl)-3-(1-phenleIH-pyrazol—S-yl)pyridazin-4(1H)-one
(50 mg, 7% for two steps) as a yellow.solid.
'H NMR (400 MHz, CDCl;): & pbm 2.34 (s, 3H), 6.69 (d, J=7.6 Hz, 3H), 7.08 (d, =

8.4 Hz, 2H), 7.40-7.47 (m, 6H), 7.79 (d, J = 2.0 Hz, 1H), 8.13 (d, J = 8.0 Hz, 1H); LCMS
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(mobile phase: from 90%.water and 10% CH3;CN to 5% water and 95% CH;3CN in 6 min,
finally under these conditions for 0.5 min.) purity is >95%, Rt = 3.789 min; MS Calcd.:
328, MS Found: 329 (M*+H).;‘mp 182-183 °C.

[0472] ' |

Example 26

1-[2-(Difluoromethoxy)phenyl]-3-(1 -pheﬂyl- 1H-pyrazol-5-yl)pyridazin-4(1H)-one

(o] ’\N
TN
O

To a solution of 1-[2-(difluoromethoxy)phenyl]-3-[3-(dimethylamino)prop-2-

' .enoyl]pyridazin-4(lPD-one (crude 622 mg, 1.85 mmol) in 20 mL of methanol was added

phenylhydrazine (800 mg, 7.40 mmol). The mixture was refluxed for 4 h and concentrated.
The residue was dissolved in dichloromethane (20 mL), washed with 1IN HCI aqueous
solution and brine, dried ‘over Na,SO4, and concentrated undér reduced pressure. ‘The
residue was puri_ﬁed by prep-HPLC to give 1-[2-(diﬂuoromethoiy)phenyl]-3-(1-phenyl-
1H-byrazol-5-yl)pyridazif1-4(lH)-one (30 mg, 4% for twé steps) as a yell’ow solid. '

"H NMR (400 MHz, CDCls): § ppm 6.38 (t, ] = 72.0 Hz, 1H), 6.57-6.60 (m, lH), 6.'63.
(d, J = 8.0 Hz, 1H), 7.13 (dd, J = 8.0, 0.8 Hz, 1H), 7.23-7.26 (m, 2H), 7.36-7.40 (m, 6H)_,
7.78 (d, J = 1.6 Hz, 1H), 7.96 (d, J = 8.0 Hz, 1H); LCMS (mobile phase: from 80% water -
and 20% CH3CN to 5% water and 95% CH3CN in 6 min, finally under these conditions for
0.5 min.) purity is >95%, Rt = 3.317 min; MS Calcd.: 380, MS Found: 381 (M*+H).; mp
123-124 °C. |

[0473]

‘Example 27 . _

1-[3-(Difluoromethoxy)phenyl]-3-(1-phenyl-1H-pyrazol-5-yl)pyridazin-4(1H)-one

(o] A" . ,

F

FJ\O

291



10

15

- 20

WO 2010/090737 PCT/US2010/000307

To a solution of 1-[3-(difluoromethoxy)phenyi]-3-[3-(dimethylamino)prop-2-
enoyl]pyridazin-4(1H)-one (crude, 993 mg, 2.96 mmol) in 20 mL of methanol was added
phenylhydrazine (480 mg, 4.44 mmbl). The mixture was refluxed for 4 h and concentrated.

The residue was dissolved in dichloromethane (20 mL), washed with IN"HCl aqueous

-solution and brine, dried over Na,SO4, and concentrated under reduced pressure. The

‘residue was purified by prep-HPLC to give 1-[3-(difluoromethoxy)phenyl]-3-(1-phenyl-

1H-pyrazol-S-yl)pyr'idazin-4(1H)-one (160 mg, 14% for two steps) as a yéllow solid. -

'H NMR (400 MHz, CDCl;):  ppm 6.31 (s, 0.25*1H), 6.49 (s, 0.5*1H), 6.62 (t, J =
2.4 Hz, 1H), 6.68 (s, 0.25*1H), 6.74 (d, J = 7.6 Hz, 1H), 6.79 (dq, J = 8.0, 0.8 Hz, 1H),
7.09 (dd, J = 8.4, 1.2 Hz, 1H), 7.33 (t, J=8.0 Hz, 1H), 7.72-7.48 (m, 6H), 7.83 (d, J =2.0
Hz, 1H), 8.19 (d, J = 8.0 Hz, 1H); LCMS (mobile phase: from 70% water and 30% CH,CN .
to 5% water and 95% CH;CN in 6 min, finally under these conditions for 0.5 min.) purity
is >95%, Rt = 3.027 min; MS Calcd.: 380, MS Found: 381 (M"+H).; mp 159-160 °C. :

[0474] |

E);ample 28

1-[4-(Diﬂuorométhoxy)phenyl]-3-(1-phenyl-1H-pyraizo]-‘S-yl)pyridazin-4(1H)-one_
o) Q : ' '
| °N
@ O
o

N

To a solution of 1-[4-(diﬂu§romethoxy)phenyl]-3-[3-(dimethylamino)prop—Z-'
enoyl]pyridazin-4(1H)-one (crude 747 mg, 2.22 mmol) in 20 mL of methanol was added
phenylhydrazine (360 mg, 3.33 mmol). The mixturé was refluxed for 4 h and concentrated.
The residue was dissolved in dichloromefhane (20 mL), washed -with 1N HCI aqueous
solution and brine, dried over Na;SOs, and co'néentrated under reduced pressure. ‘The
residue was purified by prep-HPLC to give 1-[4-(difluoromethoxy)phenyl}-3-(1-phenyl-
1H-pyrazol-5-yl)pyridazin-4(1H)-one (190 mg, 22% for two stepﬁ) as a yellow solid.
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'H NMR (400 MHz, CDCl3): 8 ppm 6.35 (s, 0.25*1H), 6.54 (s, 0.5*1H), 6.72 (s,
0.25*1H), 6.73 (d, J = 8.0 Hz, 1H), 6.82 (dd, J =6.8, 2.0 Hz, 2H), 7.07 (d, J = 9.2 Hz, 2H),
7.42-7.51 (m, 6H), 7.82 (d, J = 2.0 Hz, 1H), 8.14 (d, J = 8.0 Hz, 1H); LCMS (mobile
phase: from 70% water and 30% CH;CN to 5% Water and 95% CH3;CN in 6 min, finally
under these cbndi_tions for 0.5 min.) purity is >95%, Rt = 3.007 min; MS Calcd.: 380, MS
Found: 381 (M"+H).; mp 175-176 °C.

[0475].

Example 29

1- (2-Morpholm-4-ylphenyl) -3-(1-phenyl-1H- pyrazol 5-yl)pyr1dazm-4(II-I)-one

Sk O

To | a  solution of 3-[3-(ciimethylamino)prop-2-enoyl]- 1-(2-morpholin-4-

' ylphenyl)pyridazin—4(lH)-one (crude, 870 mg, 2.46 mmol) 20 mL of methanol was added

phenylhydrazme (400 mg, 3.69 mmol). The mixture was refluxed for 4 h and concentrated.
The residue was dissolved in dlchloromethane (20 mL) washed with 1N HCI aqueous
solution and br'me, dried over Na;SO,, and concentrated under reduced pressure. The
residue was purified by prep-HPLC to give 1-(2-morpholin-4-ylphenyl)—3-(l-phenyl-iH-
pyrazol-5-yl)pyridazin-4(1H)-one (50 mg, 5% for two steps) as a yellow solid.

'H NMR (400 MHZ, CDCl3): d ppm 2.73 (t, J = 4.4 Hz, 4H), 3.70 (¢, ‘J = 4.4 Hz, 4H),
6.45 (dd, J = 8.0, 1.6 Hz, 1H), 6.68 (d,v J = 8.0 Hz, 1H), 6.95-6.99 (m, 1H), 7.07 (dd, J =
8.0, 1.2 Hz, IH), 7.28-7.29 (m, 1H), 7.32-7.41 (m, 6H), 7.81 (d, J =2.4 Hz, 1H), 8.27 (d, J
= 7.6 Hz, 1H); LCMS (mobile phase: from 70% water and 30% CH;CN to 5% water and
95% CH;CN in 6 min, finally under these conditions for 0.5 min.) purity 1s >_9'5%, Rt =
2.641 min; MS Calcd.: 399, MS Found: 400 (M*+H).; mp 200-201 °C.

[0476] |

Example 30
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3-(1-Phenyl-1 H-pyrézol;S-yl)- 1-pyridin-3-ylpyridazin-4( lH)-ohe

0 '\N
L
S

‘e

N\I

To a solution of 3-[3-(dimethylamino)prop-2-enoyl]-1-pyridin-3-ylpyridazin-4(1H)-

~ one (crude 260 mg, 0.98 mmol) in 20 mL of methanol was added phenylhydrazine (423

5 mg, 3.92 mmol). The mixture was refluxed for 4 h and concentratedT The residue was

: diséolved in dichloromethane (20 mL), washed with 1N HCI aqueous solution and brine,
dried over Na,SOy, and conéentrated under reduced pressure. The residue was purified by
prep-HPLC to give 3-(1-phenyl-lH-pyrazol-S-yl)-1-pyridin-3-ylpyridazin-4(1H)-one (60
mg, 19% for two steps) as a yellow solid.

10 'H NMR (400 MHz, CDCl3): 6 ppm 6.75 (d, J = 7.2 Hz, 1H), 7.00-7.03 (m, 1H), 7.22-
7.26 (m, 1H), 7.39-7.50 (m, 6H), 7.82 (d, 1=2.0 Hz, 1H), 8.18 (d, J = 7.6 Hz, 1H), 8.26 (d,
J=2.4Hz, 1H), 8.55 (dd, J =48, 12 Hz, 1H); LCMS (mobile phase: from 90% water and
16% CH;CN to 5% water and 95% CH;CN in 6 min, finally under these cpﬁditions for 0.5
min.) purity is >95%, Rt = 2.872 min; MS Calcd.: 315, MS Found: 316 (M*+H).; mp 176-

15 177°C. -

| [0477]
Example 31
3-(1-Phényl-1H-pyfazol-S-yl)-1_-pyridin-4-ylpyridazin-4(lH)-one

N

&)

N o .

20 | To a solution of 3-[3-(dimethylamino)prop-2-enoyl]-1-pyridin-4-ylpyridazin-4(1H)-
one (crude 158 mg, 0.58 mmol) in 20 mL of methanol was added phenylhydrazine (253

mg, 2.34 mmol). T'heAmixture was refluxed for 4 h and conc‘entrated.‘ The residue waé

dissolved in dichloromethane (20 mL), washed with 1N HCI aqueous solution and brine,A
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dried over Na;SO4, and concentrated under reduced pressure. The residue was purified by
prep-HPLC to give 3-(1-phenyl-1H-pyrazol-5-yl)-1-pyridin-4-ylpyridazin-4(1H)-one (30
mg, 16% for two steps) as a yellow solid.

'H NMR (400 MHz, CDCls): & ppm 6.72-6.75 (m, 3H), 7.31-7.52 (m, 6H), 7.82 (d, J
= 1.6 Hz, 'lH); 8.27 (d, J = 8.0 Hz, 1H), 8.50-8.52 (m, 2H); LCMS (mbbile phasé: from
90% water and 10% CHsCN to 5% water and 95% CH5CN in 6 min, finally under these
conditions for 0.5 min.) pqrity is >95%, Rt = ‘2.850 min; MS Calcd.: 315, MS Found: 316 |

(M*+H).; mp 202-203 °C.

- [0478]
Example 32 '
' 1-(2-Chlorophenyl)-3 -(1-phenyl-1H-pyrazol-5-yl)pyridazin-4(1H)-one

2 I .
TN
g3

N

CI\©

; To a solution of 1-(2-chlorophenyl)-3-[3-(dimethylamino)prop—2-enoyl]byridazin-v'
4(1H)-one (crude, 636 mg, 2.10 mmol) in 20 mL of methanol was added phenylhydrazine
(907 mg, 8.40 mmol). The mixture was refluxed for 4 h and concentrated. The residue was
dissolved iAn dichloromethane (20 mL), washed with 1~N HCI aqueous solution and brine,
dried over Na;SOq, and concentrated under reduced pressure. The residue was purified by
pfep-HPLC to give 1-(2-chlorophenyl)—3-(1-phenyl-1pryrazol-S-yl)pyridazin-4(lH)-one
(60 mg,.' 8% for two steps) as ared gel. | ' _

'"H NMR (400 MHz, CDCl3): 8 ppm 6.63 (d, J = 8.0 Hz, 1H), 6.67 (dd, J = 8.0, 1.6 Hz,
1H), 7.18-7.22 (m, 2H), 7.27-7.40 (m, 6H), 7.44-7.46 (m, 1H), 7.76 (d, J = 1.6 Hz, 1H),
7.91 (d, J = 8.0 Hz, 1H); LCMS (mobile phase: from >70% water and 30% CH;CN to 5%
water and 95% CH3;CN in 6 min, ﬁnally under these conditions for 0.5 min.) purity is
>95%, Rt = 2.662 min; MS Calcd.: 348, MS Found: 349 (M"+H).; mp 138-139 °C.

[0479] |
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Example 33 |
3-[1-(1-Methylethyl)-1H-pyrazol-5-yl]-1-[3-(trifluoromethyl)phenyl]pyridazin-4(1H)-

(o] TN

(X%

N Mme Me
|=3c’<j|

5 To a solution - of 3-[3-(dimethylamino)prop-2-enoyl]-1-[3-

one

(trifluoromethyl)phenyl]pyridazin-4(1H)-one (500 mg, 1.5 mmol) in ethanol (10 mL) were
added isopropylhydrazine hydrochloride (246 mg, 2.2 mmol) ‘and Et;N (0.41' mL,
3.0mmol). The mixture wés stirred at 100 °C for 5 h. The mixture was diluted with 1IN HCI
aqueous solution, extracted with AcOEt, washed with brine, dried over Na,SO,,
10 concentrated in vacuo, purified by column chromatogfaphy on silica gel (hexane/AcOEt =
| 10/90 to 0/100) and recrystallized with AcOEVi-Pr,0 to yield the title compound as a pale
yellow solid (323 mg, 63%). '
'H NMR (300 MHz, DMSO-dg)  ppm 1.43 (d, J = 6.4 Hz, 6H), 4.84 -.5.07 (m, 1H),
6.70(d,J = 8.0. Hz, 1H), 6.92 (d, J = 1.9 Hz, 1H), 7.58 (d,J=15Hz 1H),7.83(d,J=53
.15 Hz, .2H)_, 8.04 - 8.13 (m, 1H), 8.14 (s, 1H), 9.00 (d, J = 8.0 Hz, 1H). LC-MS (M") 348.55.;
mp 183-184 °C. ' |
[0480]
Example 34 V '
3-[1-(2-Methylpropyl)-1 H-byrazol-S -yl}-1-[3 -(triﬂuoromethyl)phenyl]pyridézin—
20 4(1H)-one

To a solution of 3-[3-(dimethylamino)prop—2-enoyl]-l-[3-

(trifluoromethyl)phenyl]pyridazin-4(1H)-one (500 mg, 1.5 mmol) in ethanol (10 mL) were
| 296 |
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added Zmethjlpropylhydrazine hydrochloride (274 mg, 2.2 mmol) and Et;N (0.41 mL, 3.0
mmol). The mixture was stirred at 100 °C for 5 h. The mixture was diluted with IN HCI
aqueous solution, extracted with AcOEt, washed with brine, dried over Na;SO,,
concentrated in vacuo, purified by column chromatography dn silica gel (hexane/AcOEt =
10/90 to 0/100) and recrystallized with' AcOEY/i-Pr;0O to yield the title compound as a pale
yellow solid (289 mg, 54%).

'H NMR (300 MHz, DMSO-ds) 8 ppm 0.73 (d, J = 6.8 Hz, 6 H), 2.12 (dt, J = 13.6, 6.8

‘Hz, 1 H), 422 (d,J=7.6 Hz, 2 H), 6.70 (d, ] = 8.0 Hz,-1 H), 7.14 (d, J= 1.9 Hz, 1 H), 7.55

(d,J=19Hz, 1 H), 7.74 - 7.93 (m, 2 H), 7.98 - 8.26 (m, 2 H), 8.95 (d, J=7.6 Hz, 1 H).
LC-MS (M") 362.77.; mp 120-121 °C.
[0481]
Example 35
3-(1-Pyridin-2-yl-1H-pyrazol-5-yl)-1 -[3-(trifluoromethyl)phenyl]pyridazin-4(1H)-one
(o] N
N
N.N Vi (4

FiC

To a “solution of 3-[3-(dimethylamino)prop-2;enoyl]-1-[3-

(trifluoromethyl)phenyl]pyridazin-4(1H)-one (800 mg, 2.4 mmol) in ethanol (20 mL) were
- added 2-hydrazinepyridine (388 mg, 3.6 mmol) and Et;N (0.66 mL, 4.7 mmol). The

mixture was stirred at 100 °C for 5 h. The mixture was diluted with water, extracted with
AcOEt, washed with brine, dried over Na,SQO,, concentrated in vacuo, purified by HPLC 4
and recrystallizéd with AcOEt/hexané to yield the title compound as a pale yellow solid
(460 mg, 51%). »

'H NMR (300 MHz, DMSO-ds) 6 ppm 6.57 (d, J=17.9 Hz, 1 H), 6.97 (s, 1 H), 7.18 -
7.42 (m, 1 H), 7.60 - 8.10 (m, 7 H), 8.21 (d, J = 4.5 Hz, 1 H), 8.99 (d,J=83Hz, 1 H).

" LC-MS (M") 383.82.; mp 189-190 °C. -

Preparative HPLC was performéd at the conditions described below.
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Column: Sepax HP-C18 (30 x 50 mm S-IOM)
Column temp: 25 °C
Mobile phase:A (A) 0.1% TFA in distilled water, (B) 0.1% TFA in_ ac_etonifrile
Gradient: 0 min (A/B = 90/10) — 1.20 min (A/B = 90/10) — 4.75 min (A/B = 0/100)
—7.80 min (A/B = 0/100) —7.90 min (A/B = 90/10) — 9.00 min (A/B = 90/10)
Flow rate: 70 mL/min |
Detector: UV 220 nm
" Concentration: 80 mg/mL
Iﬁject volume: 1250 puL
[0482]
- Example 36
1-[3-(Methylsulfonyl)phenyl]-3-(1-phenyl-1H-pyrazol-5-yl)pyridazin-4(1H)-one

N

Me.s/©

0.

A mixture of 1-[3-(methylsulfanyl)phenyl]-3-(1-phenyl-1H-pyrazol-5-yl)pyridazin-

’4(1.H)-0ne and 1-[3-(methylsulfanyl)phenyl]-3-(l-phenyl-1H~pyrézol-3-yl)pyridazin—

4(1H)-one (0.727 g, 2.02 mmol) in acetic acid (25 mL, 80% in water) was treated with
potassiuxh permanganate (0.500 g, 3.16 mmol) and the resulting nﬁxture was stirred at
ambient temperature for 2 h. After this time, the reaction was directly concentrated to
remove acetic acid and neutralized with saturated sodium Bicafbonate to pH = 7. After
extraction with ethyl acetate (3 x 100 mL), the combined organic layers were dried over
magnesium sulfate, filtered and concentrated. Flash chromatography (silica, methylene
chloride to 94:6.methylene chloride : methanol), followéd by crystallization from methanol
and two subsequent preparativé HPLC i)uriﬁcétiqns gave 1-[3-(methyjsulfonyl)phenyl]-3-

(1-phenyl-1H-t>yré_zol-5-yl)pyridazin-4(lH)-One (0.062 g, 8%) as a white solid.
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‘ "H NMR (500 MHz, DMSO-ds) B'ppm 3.26 (s, 3H), 6.67 (d, J = 7.9 Hz, 1H), 7.18 (d,
J=1.9 Hz, 1H), 7.26-7.29 (m, 1H), 7.39-7.42 (m, 3H), 7.44-7.48 (m, 2H), 7.63 (t, J = 8.0.
Hz, 1H), 7.83 (d, J = 1.9 Hz, 1H), 7.87-7.90-(m, 1H), 8.01 (¢, J = 2.0 Hz, 1H), 8.96 (‘;j’ J=
7.9 Hz, 1H); APCI MS m/z 393 [M + H]"; mp 199-200 °C. |

[0483]
Example 37

1-[3-(1H-Benzimidazol-2-yloxy)phenyl]-3-(1-phenyl- 1H-pyrazol-5-yl)pyridazin-

A mixture of 1-(3-hydroxyphenyl)-'3-(l-phenyl-lH-pyrazol-S-yl)pyridazin-4(lH)-one

4(1H)-one

(0.113 g, 0.342 mmol) and 2-chlorobenzimidai_ole (0.075 g, 0.49 mmol) in Et;N (1 mL)

 was sealed and stirred at 120 °C for 14 h and then at 160 °C for 64 h. After this time, the

reaction was diluted with ethyl -acetate (50 mL), washed with saturated sodium bicarbonaté
aqueous solution (40 mL), and then with 2 N sodium hydroxide (3 x 20 mL). The organic
layer was washed with briné, dried ovér magnesium- sﬁlfate, filtered and concentrated.
Flash chromatograﬁhy (silica, methylene chloride to 1:19 methanol/methylene chloride)

afforded 1-[3-(1H-benzimidazol-2-yloxy)phenyl]-3-(1-phenyl-1H-pyrazol-5-yl)pyridazin-

_4(1H)-one- (33 mg, 18%) as a light-yellow solid.

~ "HNMR (500 MHz, DMSO-dq) § 6.65 (d, I = 7.9 Hz, 1H), 6.90 (s, 1H), 7.12-7.19 (m,
4H), 7.25-7.34 (m, SH), 7.37-7.46 (m, 3H), 7.47 (t, ] = 8.2 Hz, 1H), 7.81 (d, ] = 1.8 Hz,

~ 1H), 8.87 (d, J = 8.0 Hz, 1H), 12.43 (s, 1H); APCI MS m/z 447 [M + H]" ; mp 149-150 °C.

[0484]
Example 38 .
| 1-[3-(Methylsulfinyl)phenyl]-3-(1-phenyl-1H-pyrazol-5-yl)pyridazin-4(1H)-one
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N

Me~s©

(o]

A mixture’ of 1-[3-(methylsulfanyl)phenyl]-3-(1-phenyl-1H-pyrazol-5-yl)pyridazin- |
4(1H)-one and 1-[3-(methylsulfanyl)phenyl]-3-(1-phenyl-1H-pyrazol-3-yl)pyridazin¥'
4(1H)-one (0.180 g, 0.50 mmol), sodium bicarbonate (0.168 g, 2.0 mmol) in methylene

5 chloride (8 mL) was tréated with 3-chloroperoxybenzoic acid (0.140 g, 77%, 0.62 mmol)
| A and the resulting mixture was stirred ét ambient temperature for 2 h. After this time, thel
reaction was diluted with methylene chloride (20 mL), quenched with sodium thiosulfate
(10%, 30 mL) and extracted with methylene chloride (2 x 20 mL). The combined organic
‘ ‘layers were dried over magnesium sulfate, filtered and cpncentrated. Flash chromatography
16 -(silica, methyieﬁe chloride to 1:10 methanol/méthy_lene chloride), followed by preparative
‘ HPLC gave 1-[3-(methylsulfinyl)phenyl]-3-(1-phenyl-1H-pyrazol-5 -yl)pyfidazin-4(1 H)-

one (84 mg, 45%) as a white solid. |

'H NMR (500 MHZ, DMSO-d¢) & ppm 2.85 (s, 3H), 6.70 (d, J-= 7.9 Hz, 1H), 7.35-
7.38 (m, 2H); 7.52-7.56 (m, 2H), 7.76 (d, J = 7.7Hz, 1H), 7.81 (t, J = 7.8 Hz, 1H), 7.91-

' 15A ‘ 7.93 (m, 2H), 8.00 (dt, J = 8.9, 1.1 Hz, 1H), 8.11-8.12 (m, 1H), 8.60 (d, J = 2.6 Hz, le),v
8.96 (d, J = 7.9 Hz, 1H); APCI MS m/z 377 [M + HJ". | | |
[0485]
Example 39 _
1-[3-(1H-Benzimidazol-2-ylshlfonyl)phenyl]-3-(1-phenyl-lH-pyrazol-S-yl)pyridazin- _

0',\N

. J
8d

RS

A solution of a mixture of 1-[3-(1H-benzimidaiol-Z-ylsulfanyl)phenyl]-3~(1-phenyl-

20 - 4(1H)-one

. 1H-pyrazol-5-yl)pyridazin-4(1H)-one and 1-[3-(1H-benzimidazol-2-ylsulfanyl)phenyl]-3-
| 300 o
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(1-phenyl-lH-mezolf3-yl)pyridazin-4(1H)-one (0.312 g, 0.68 mmol), 3-chloroperbenzoic
acid (0.327 g of a 77% pure solid, 1.46 mmol) and sodium bicarbonate (0.227 g, 2.70

' mmol) in dichloromethane (20 mL) was stirred for 2 h at room temperature. Aﬁer that

time, the reaction was diluted with dichloromethane (40 mL) and quenched with saturated
sodium bisulfite solution (50 mL). Trle organic layer was separated and the aqueous layer
extracted with dichloromethane (2 x 60 mL) and ethyl acetate (2 x 50 mL). The combined
organie extracts were dried (MgSO,) and coneentrated. The crude product was purified by
flash chromatography (silica gel, methylene chloride to 95:5 dichloromethane/methanol),

followed by crystallization from methanol and preparative reverse phase HPLC to give 1-

- [3-(1H-benzimidazol-2-ylsulfonyl)phenyl]-3-(1-phenyl-1H-pyrazol-5 -yl)pyridazin-‘4(1H)-

one (0.005 g, 2%) as a white solid.

'H NMR (500 MHz, DMSO-dg) 8 ppm 6.64 (d, ] = 7.9 Hz, 1H), 7.14 (d, ] = 1.9 Hz
1H), 7.25-7.31 (m, 1H), 7.33-7.42 (m, 6H), 7.44 (dd, J = 2.4, 8.2 Hz, 1H), 7.64-7.75 (m,
3H), 7.83 (d, J = 1.9 Hz, 1H), 8.04 (d, J = 7.9 Hz, 1H), 8.14 (t, J= 1.9 Hz, 1H), 8.91 (d,J =

'7.9 Hz, 1H), 14.17 (br s, 1H); ESI MS m/z 495 [M + H]"; mp 160-161 °C.

[0486]
Example 40

3-(4-Phenyl-4H-1,2, 4-tr1azol 3-yD)-1-[3- (trlﬂuoromethyl)phenyl]pyr1dazm-4(1H)-one -
a N -N

N

F3C t

A solution of 4-0xo-l-[3»-(triﬂuorOmethyl)phenyl]-.1,4-dihydropyridazine-3- '

- carbohydrazide (0.2 g, 0.67 mmol) and N,N-dimethylformamide dimethylacetal (0.09 mL,

0.67 mmol) in. acetonitrile (2 mL) was heated at 55 °C for 45 min. After that time, acetic

‘acid (2 mL) and aniline (0.06 mL, 0.66 mmol) were added and the temperature was
 increased to 125 °C for an additional 2 h. During this time, the acetonitrile was allowed to

_distill-off. The reaction was then concentrated to a dark residue and the crude product

301



10

15

20

25

WO 2010/090737 ' PCT/US2010/000307

purified by column chromatography (silica gel, ethyl acetate to 4:1 ethyl acetate/methanol)
to give 3-(4-phenyl-4H-1,2,4-triazolf3-yl)-i—[3-(triﬂuoromethyl)phenyl]pyridazin4(1H)- A
one (0.137 é, 53%) as a light yellow oil that crystallized upon standing.

'H NMR (300 MHz, CDCls) & ppm 6.67 (1H, d, J = 8.0 Hz), 7.30-7.41 (2H, m), 7.41-
7.52 (3H, m), 7.57-7.72 (4H, m), 8.28 (1H, d, J = 8.0 Hz), 8.43 (1H, s); APCI MS m/z 384
[C1sH1,F3NsO + HJ'; mp 103-104 °C.

. [0487]

Example 41

3-(5-Methyl-4-phenyl-4H—1,2,4-triazol-3-yl)-_1-[3-(triﬂuoromethyl)phenyl]pyfidazin-

4(1H)-one
- N-N
I N\)\Me

5

A soluﬁon of - 4-oxo-l-[3-(triﬂuoromethyl)phenyl]-1,4-dihydrobyridazine-3-
carbohydrazidé (0.207 g, 0.69 mmol) and N,N-dimethylacetamide dimethylacetal (0.1 mL,
0.68:mmol) in acetonitrile ¢) mL) was heated_at 60 °C for 2.5 h. After that time, acetic acid
(2 mL) and aniline (0.06 mL, 0.66 mmol) were added and the temperature was increased to
125 °C for an additional 2 hours. During this tim;:, the acetonitrile wés allowed to distill-
off. The reaction was then concentrated to a dark residue and the crude product puriﬂed by
column chromatography (snllca gel, ethyl acetate to 4:1 ethyl acetate/methanol) to give a
yellow solid that was recrystallized from ethyl acetate/hexanes to give 3-(5-methyl-4-
phenyl-4H-1 ,2,4-triazol-3-yl)-1_-[3'-(triﬂuor()methyl)phenyl]pyridazin—4(lH)-one (0.126 g,
46%) as light yellow crystals. | .

'H NMR (300 MHz, CDCl;) § ppm 2.40 (s, 3H), 6.63 (d, J = 8.0 Hz, lH) 7.28-7.36
(m 2H), 7.41-7.52 (m, 3H), 7.56-7.71 (m 4H), 820 (d, J = 8.1 Hz, 1H); APCI MS m/z
398 [M+H]"; mp 191 192 °C.

[0488]
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~ Example 42

3-(1-Phenyl-1H-1,2,4-tfiazol-5-yl)-1-[3-(triﬂuoromethyl)phenyl]pyridazih-4(1H)-one
0 N

N

A solution of N-[(dimethylamino)methylidene]-4-oxo-1-[3-(triﬂuo;omethyl)phenyl]-
1,4-dihydropyridazine-3-carboxamide (0.119 g, 0.35 mmol) in acetic acid (5.0 mL) was
treated with phenyl hydrazine (0.070 mL, 0.71 mmol). The resulting solution was heated
under microwave heating conditions at 120 °C for 10 min. After that time the reaction was
cooled to room _'témperature and the crude product purified by ﬂash column
chromatography (silica gel, ethyl acetate to 85:15 ethyl acetate/methanol) to give a
colorless solid that was recrystallized from ethyl acetate/hexane§ to give 0.126 g (46%) of
3-(1-phenyl-1H-1 ,2,4-triazol-5-yl)— 1-[3-(trifluoromethyl)phenyl]pyridazin-4(1H)-one  as
colorless crystals. '

'H NMR (300 MHz, CDCl3)  ppm 6.75 (d, J = 8.1 Hz, 1H), 7.38-7.49 (m, 5H), 7.49-

7.56 (m, 2H), 7.56-7.70 (m, 2H), 8.17-8.31 (m, 2H); APCI MS m/z 384 [M + H]"; mp 167-

168 °C.
[0489]
. Example 43

' 3-(1-Phenyl-1H-tetrazol-5-yl)-1-[3-(trifluoromethyl)phenyl]pyridazin-4(1H)-one
0 NN ' '

A solution of 3-[1H-benzotriazol-1-yl(phenylimino)methyl]-1-[3-
(trifluoromethyl)phenyl]pyridazin-4(1H)-one (0.094 g, 0.20 mmol), sodium azide (0.030 g,
0.46 mmbl), and tetrabutylammonium bromide (0.015 g, 0.047 mmol) in methylene

chloride (5 mL) and water (5 mL) was treated with triﬂuofoacetic acid (0.040 mL, 0.52
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mmol) and stirred 24 h at room temperature; After that time, the organic layer was
separated and the aqueous layer was extracted with methylene chloride (3 x 25 mL). The
combined organip extracts were washed with saturated NaCl aqueous solution (50 mL), 4
dried (MgSQO,), and concentrated. The crude product puriﬁed' by flash colhmn

chromatography (silica gel, 80:20 .hexanes/ethyl acetate to ethyl acetate) to give an off-
white solid that was recrystallized from ethyl acetate/hexanes to give 0.034 g (56%) of 3- |

(1-phenyl-lH-tetrazol-S-yl)—l-[3-(triﬂuoromethyl)phcnyl]pyridazin-4(lH)-one as colorless

.crystals.

'H NMR (300 MHz, CDCl3) § ppm 6.76 (d, J = 8.0 Hz, 1H), 7.43-7.59 (m, 5H), 7.59-
7.75 (m, 4H), 8.42 (d, J = 8.0 Hz, 1H); APCI MS m/z 385 [M + H]"; mp 172-173 °C.
[0490] | | ‘
Example 44
31 ;Phenyl- 1H-pyrazol-5-yl)-1-(4-piperidin-1-ylphenyl)pyridazin-4(1H)-one
T
¥ O
g :

To a solution of 3-[3-(dimethylamino)prop-Z-enoyl]-1-(4-piperidin-1 -

_ ylphenyl)pyridazin-4(1H)-one (crude 700 mg, 1.99 mmol) in 20 mL of methanol was

added phenylhydrazine (858 mg, 7.94 mmol). The mixture was refluxed for 4 h and
concentrated. The résidue was dissolved in dichloromethane (20 mL), washed with 1N HCI
aqueous solution and brine, dried over Na,SO;, and coricentrated- under reducéd pressure.
The residue was purified by prep-HPLC to give 3-(l-phenyl-lH-pyrazol;S-yl)-l-(4-
piperidin—1-ylphenyl)'pyridazin-4(lH);one (30 mg, 4% for two steps) as a yellow solid.

'y NMR (400 MHz, CDCl;): 8 ppm 1.51-1.60 (m, 2H), 1.67-1.70 (m, 4H), 3.18 (t, J =
5.6 Hz, 4H), 6.65-6.70 (m, 3H), 6.74-6.77 (m, 2H), 7.37 (d, J = 1.6 Hz, 1H), 7;42-7.45 (m,
5H), 7.79 (d, J =2.0 Hz, 1H), 8.08 (d, J = 8.0 Hz, 1H); LCMS (mobile phase: from 70% |

water and 30% CH;CN to 5% water and 95% CH3;CN in 6 min, finally under these
304 |
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conditions for 0.5 min.) purity is >95%, Rt = 3.532 miﬁ; MS Calcd.: 397, MS Found: 398
(M*+H). | '
[0491]
Example 45
1-(4-Cyclohexylphenyl)-3-(1-phenyl-1H-pyrazol-5-yl)pyridazin-4(1H)-one

o] '\N
TN
&

N

To a solution of 1-(4-cyclohexylphenyl)-3-[3-(dimethylamino)prop-2-enoyl]pyridazin-

4(1H)-one (crude, 500 mg, 1.42 mmol) in 20 mL of methanol was added phenylhydrazine

(615 mg, 5.70 mmol). The mixture was refluxed for 4 h and concentrated. The residue was
dissoived in dichloromethane (20 mL), washed with 1N HCI aqueous solution and Brine,
dried over Na,SOq, and concentrated under reduced pressure. The residue was purified by
prep-HPLC to give 1-(4-cyclohéxylphenyl)-3-(1-phenyl-1H-pyra;ol-S-yl)pyridazin,-4(»1'H)-
one (170 mg, 30% for two‘s_teps) as a yellow solid. ’

'H NMR (400 MHz, CDCls): 8 ppm 1.23-1.44 (m, 5H), 1.75-1.84 (m, 5H), 2.47-2.53
(m, 1H), 6.69-6.73 (m, 3H), 7:11 (d, J = 8.4 Hz, 2H), 7.38-7.49 (m, 6H), 7.79 (d, ] = 2.0

~ Hz, 1H), 8.14 (d, J = 8.0 Hz, 1H); LCMS (mobile phase: from 40% water and 60% CH3;CN

to 5% water and 95% CH;CN in 6 min, ﬁnaliy under these conditions for 0.5 min.) purity
is >95%, Rt = 2.358 min; MS Calcd.: 396, MS Found: 397 (M+H).
[0492] |
Example 46 _
4-[4-Oxo0-3-(1-phenyl-1H-pyrazol-5-yl)pyridazin-1(4H)-yl]benzonitrile
o ™ |
N

Wy

' CN
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To a solution of '4-{3-[3-(dimethylamino)prop-2'-enoyl]-4-oxopyridazin-1(4H)-
yl}benzonitrile (crude, 340 mg, 1.16 mmol) in 20 mL of methanol was added
phenylhydrazine (SOO‘mg, 4.62 mmol). Tﬁe mixture wé.s refluxed for 4 h and concentrated.
The residue was dissolved in dichloromethane (20 mL), washed with 1IN HCI aqueous
solution and brine, dried over NaZSO4, and concentratea under reduced pressure. The
residue was purified by prep-HPLC to give 4-[4-oxo-3-(1-phenyl-1H-pyrazol-5-
yDpyridazin-1(4H)-yl]benzonitrile (18 mg, 4% for.two steps) as a yellow solid.

'H NMR (400 MHz, CDCls): § ppm 6.74 (d, J = 8.0 Hz, 2H), 6.88 (d, J = 8.8 Hz, 2H),
7.40-7.52 (m, SH), 7.57 (dd, J = 8.8, 2.0 Hz, 2H), 7.81 (4, 1=20 Hz, 1H), 8.20 (d, J = 8.0

"Hz, 1H); LCMS' (mobile phase: from 80% water and 20% CH3;CN to 5% water and 95%

CH;CN in 6 min, finally under these conditions for 0.5 min.) purity is >95%, Rt = 3.077
min; MS Caled.: 339, MS Found: 340 (M*+H).
[0493]
Example 47
: 1'-[4-(Methylsu1fonyl)phenyl]-3-( 1-phenyl-1H-pyrazol-5-yl)pyridazin-4(1H)-one
2 M\
%
N'N @

SO,Me

Tp _ Va> _solution of | 3-[3-(dimethylamino)prob-z-enoyl]-1-[4-
(methylsulfonyl)phenyl]pyridazin-4(1H)-one (crude 615 mg, 1.77 mmol) in 20 mt of
methanol was added phenylhydrazine (765. mg, 7.08 mmol). The mixture was refluxed for
4 h and concentrated. The residue was dissolved in dichloromethane (20 mL), washed with
IN HCI aqueous solution and brine, dried over Na,SO4, and concentrated under reduced
pressure. The residue was purified by prep-HPLC to give 1-[4-(methylsulfonyl)phenyl]-3-
(1-phenyl-1H-pyrazol-5-yl)pyridazin-4(1H)-one (42 mg, 6% for two steps) as a yellow

solid.
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'H NMR (400 MHz, DMSO-d6): 8 ppm 3.26 (s, 3H), 6.69 (d, J = 8.0 Hz, 1H), 7.27-
7.30 (rﬁ, 3H), 7.41-7.43 (m, 2H),.7.48-7.52 (m, 3H), 7.84-7.89 (m, 3H), 8.94 (d, J=8.0 Hz,
IH); LCMS (mobile phase: from 90% water and 10% CH;CN t-o. 5% water and 95%
CH;CN in 6 min, finally under these conditions for 0.5 min.) purity is >90%, Rt = 3.102
min; MS Caled.: 302, MS Found: 393 (M"+H). ’

[0494] o

| Exémple 48
1-[4-(Morpholin-4-ylsulfonyl)phenyl]-3-(1-phenyl-1 H-pyrazol-S-yl}pyridazin—4( 1H)-

.one

z..._
e

z ~,

-4

ki

"To a solution of 3-[3-(dimethylamino’jp,rop-Z-enoyl]-1_-[4-(morpholin-4— o
ylsulfonyl)phenyl]pyridazin-4(1H)-one (crude 355 mg, 0.85 mmol) in 20 mL of methanol
was added phenylhydrazine (367 mg, 3.40 mmol). The mixture was refluxed for 4 h and
concentrated. The residue was diss.olved. in dibhloromethane-(ZO mL), washed with IN.HCI
aqueous svolution>and briﬁe, dried over NaéSO4, and concentrated Linder reduced pressure.
The residue was purified by prep-HPLC té give 1-t4-(morpholin-4-ylsulfonyl)phenyl]-3-
(1-phenyl-1H-pyrazol-S-yl)pyridazinA(lH)-One (60 mg, .15% for two stéps) as a yellow

~ solid.

'H NMR (400 MHz, CDCl3): § ppm 2.97 (t, J = 4.8 Hz, 4H), 3.74 (t, ] = 4.8 Hz, 4H),
6.73 (d, J = 8.0 Hz, 1H), 6.91 (dd, J = 7.2, 1.6 Hz, 2H), 7.39-7.48 (m, 6H), 7.61-7.64 (m,
2H), 7.80 (d, J = 1.6 Hz, 1H), 8.22 (d, J = 8.0 Hz, 1H); LCMS (mobile phase: from 80%
water and 20% CH;CN to 5% water and 95_% CH;CN in 6 -min, finally under these
conditions for 0.5 min.) purity is >95%, Rt = 3.035 min; MS Caléd.: 463, MS Found: 464
(M+H).

[0495] -~
307



WO 2010/090737 ) PCT/US2010/000307

Example 49
4-[4-Ox0-3-(1-phenyl-1H-pyrazol-5-yl)pyridazin-1(4H)-ylJbenzamide

- To a solution of 4-{3-[3-(dimethylainino)prop-é-enoyl]-4-oxopyridazin-1(4H)-
5 yl}Benzamide (crude 682 mg, 2.19 mmol) in 20 mL  of methanol was added
phenylhydrazine (946 mg, 8.76 mmol). The mixture was refluxed for 4 h and concentrated.
The residue was dissolved in dichloromethane (20 mL), washed with IN HCI aqueous
E solutlon and brine, dried over NaZSO4, and concentrated under reduced pressure. The -
residue was purified by prep-HPLC to give 4-[4-ox0-3-(1-phenyl-1H-pyrazol-5-
10 y_l)pyridazin-_1(4H)-yl]benzamide- (50 mg, 6% for .two‘steps) asa yelloW solid. A
'H NMR (400 MHz, CDCl5): 8 ppm 6.75 (d, J =80 Hz, 1H), 6.87 (d,. J=8.4 Hz, 2H),
7.25-7.26 (m, 1H), 7.41-7.49 (m, 5H), 7.74 (d, J=3838 Hz, 2H), 7.82 (d, J = 2.0 Hz, 1H),
8.23 (d, J = 8.0 Hz, 1H); LCMS (mobile phase: from 90% water and 10% CH;CN to 5%
water and 95% CH3;CN in 6 fnin ﬁnally under these conditions for 0.5 min.) purity is
15 | >95%, Rt = 2.663 min; MS Calcd 357, MS Found: 358 (NF+H)
| [0496]
Example 50 _ . _
- 5-Methyl-3-(1-phenyl-lH-pyrazol-S-yl)-l-[3-(triﬂuofomethyl)phenyl]pyridazin- '
~ 4(1H)-one | ‘ ' '

0o N
' 1
MGMN
| ¢t
.N @

N

FyC’ t

A ‘microwave vial containing 3-[3-(dimethylamino)prop-Z-enoyl]-5-méthyl-1-[3-

20

(trifluoromethyl)phenyl]pyridazin-4(1 H)-one (0'.215 g, 0.61 mmol) and 'phenylhydrazine
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(0.24 mL, 2.44 mmol) in acetic acid (3 mL) wés heated at 120 °C for 10 min. The crude
material was concentrated and dissolved in ethyl acetate (20 mL).: The organic layer was
washed with saturated sodium bicarbonate aqueous solution (3 x 10 mL), dried (Na,SOs),
filtered and coﬁcentmted to provide a cfude residue. The residue was purified by flash
column chromatography (silica gel; 35:65 ethyl acetate/hexanes to ethyl acetaté) to provide
5-methyl-3-(1-phenyl-lH-pyrazol-S-yl)-1-[3-(tfiﬂuoromethjl)phenyl]pyridazin-4(lH)Qone
(0.0545 g, 23%) as an off-white solid. | |

'"H NMR (300 MHz, DMSO-d¢) & ppm 2.06 (s, 3H), 7.22 (d, J =2.1 Hz, 1H), 7.37-
7.48 (m, 6H), 7.52 (s, 1H), 7.59 (t, ] = 8.1 Hz, 1H), 7.68-7.71 (m, 1H), 7.83 (d, J = 1.8 Hz,
lH) 9.00 (s, 1H); APCI MS m/z 397 [M+H]"; mp 147-150 °C. |
| [0497] |

Example 51

3-(3-Methyl-1-phenyl-1H-pyrazol-5-yl)-1-[3-(trifluoromethyl)phenyl]pyridazin-
4(1H}one ' |

A solution of 3-[3-(dimethylamino)but-2-enoyl}-1-[3-
(trifluoromethyl)phenyl]pyridazin-4(1H)-one (0.270 g, 0.77 mmol) and phenyl hydrazine

(0.200 mL, 2.0 mmol) in acetic acid (5.0 mL) was heated under microwave conditions at

120 °C for 10 min. After this time, the reaction was cooled to room temperature and

concentrated onto silica gel. The crude product purified by column chromatography (silica
gel, 50:50 ethyl acetate/hexanes to ethyl acetate)‘to separate the two isomers, followed by

preparative reverse phase HPLC and crystallization from diethyl ether to give 3-(3-methyl-

‘l-phenyl-1H-pyrazol-S-yl)-l-[3-(triﬂuorgmethyl)phenyl]pyridazin’-4(lH)-one (0.048 g,
16%) as a white solid. "H NMR (300 MHz, CDCls) 8 ppm 2.42 (s, 3H), 6.73 (d, J = 7.9 Hz,
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1H), 6.99 (dd, J = 1.7, 8.1 Hz, 1H), 7.18 (br s, 1H), 7.21 (s, 1H), 7.30-7.49 (m, 6H), 7.55

(d,J=7.8 Hz, 1H), 8.19 (d, J = 7.9 Hz, 1H); APCI MS m/z 397 [M + H]*; mp 167-168 °C.
(0498] | -
Example 52 o
1-(2-Fluorophenyl)-5-méthoxy-3-(1-phenyl-1H-pyrazpl-S-yl)pyridazin-4( 1H)-one

WOMN
: F@ @

: A solution of 3-acetyl-1-(2-fluorophenyl)-5-methoxypyridazin-4(1H)-one (1.89 g, 7.2

mmol) in N,N-dimethylformamide dimethyl acetal (20 mL) was refluxed for 6 h. After

cooling to room temperature, the reaction mixture was concentrated under reduced

 pressure..

A solution of the residue and phenylhydrazine (2.34 mL, 21.6 mmol) in AcOH (20 mL)
was refluxed for 2 h. After cooling to room temperature, ' the reaction mixture was
concentrated under reduced pressure. The residue was diluted with AcOEt, washed
successively with 1 M HCI aqueous solution, 1 M NaOH aqueous solution, and brine,
dried over MgSO04, and concentrated under reduced pressure. The residue was purified by
basic silica gel column chromatography eluting with hexane/AcOEt (1/2) and
recrystalliz_edfrom MeOH/H,O to give the title compound (1.53 g; 59% yield) as off-white
cwsﬁls: mp 163-165 °C; 'H NMR (300 MHz, CDCl5): & ppm 3.90 GH, s), 6.43 (lH,' dt, J
= 1.5, 7.9 Hz), 6.98-7.04 (1H, m), 7.18 (1H, ddd, J = 1.1,83, 11.3 Hz), 7.28-7.46 (7H, m),

7.78 (1H, d, = 1.9 Hz), 7.81 (H, d, J'= 2.3 Hz). LC-MS (ESI) m/z 363 [M + H]". Anal. -

Calcd for CyoH sFN,4O,: C, 66.29; H, 4.17; N, 15.46. Found: C, 66.09; H, 4.22; N, 15.42.-
[0499]
Example 53
g l-[2_-(Diﬂuoromethoxy)phenyl]-5-methoxy-3 -(1-phenyl-1H-pyrazol-5-yl)pyridazin-

4(1H)-one
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78 ©

A solution of 1-[2-(diﬂﬁoromethoﬁ(y)phenyl]-3-[3~(dimethylamino)prop-Z-enoyl]-5-
‘methoxypyridaiin-4(1H)-one (0.50 g, 1.369 mmél) and phenylhydrazine (0.269 mL, 2.74
mmol) in AcOH (5 mL) was refluxed for 2 h. After cooling to room temperature, the
ﬁxfxture was concentrated under reduced pressure. The residue was diluted with AcOEt,
washed successively with 1 M HCI aqueous solution, saturated NaHCOs aqueous solution,
'a‘nd brine, dried over MgSO,, and concentrated under reduced pressure. The residue was '
purified by silica gel column chromatography eluting with hexane/AcOEt (7/3-0/10) to
give the title compound (0.38 g, 68% yield) as an off-white amorphous solid: '"H NMR
(300 MHz, CDCls): 3 ppm 3.88 (3H, s), 6.37 (1H, t, J = 72.3 Hz), 6.57 (1H, dd, J‘= 8.1, 17
Hz), 7.09-7.16 (1H, m), 7.22-7.25 (2H, m), 7.34-7.42 (6H, m), 7.76-7.78 (2H, m). LC-MS
(ESI) m/z 411 M + H]. Anal. Calcd. for C2iH6F2N4Os: C, 61.15; H, 4.07; N, 13.79.
Found: C, 61.23; H, 4.11; N, 13.71. . |

[0500] |

‘ Eﬁémplc 54 ' _

5-Methoxy-3-(1-phenyl-1H-pyrazol-5-yl)-1-[3-(trifluoromethyl)phenyl]pyridazin- |

4(1H)-one -

Meofﬁ%

N

e

A solution of 3-[3-(dimethylamind)prop-Z-enoyl]-S-methoxy-1-[3-

(trifluoromethyl)phenyl]pyridazin-4(1H)-one (3.41 g, 9.29 mmol) and phenylhydrazine

'(1.83 mL, 18.6 mmol) in AcOH (25 mL) was refluxed for 2 h. After cooling to room
temperature, the reaction mixture was concentrated under reduced préssure. The residue
was diluted with AcOEt, washed successively with 1 M HCI aqueous solution, 1 M NaOH -

aqueous solution, and brine, dried over MgSQy, and concentrated under reduced pressure.
311
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The residue was buriﬁed by silica gel column chro'matograbhy eluting with 'AcOEt and
crystallized from hexane/AcOEt t§ give the title compound (2.70 g, 71% yield) as colorless
crystals: mp 139-141 °C; 'H NMR (300 MI-I_z; CDCl): & ppm 3.98 (3H; s), 7.05 (1H, dd, J |
= 1.9, 7.9 Hz), 7.19 (1H, s), 7.34-7.47 (7H, m), 7.56 (1H, d, J = 7.9 Hz), 7.80 (1H, d, J =
1.9 Hz), 7.92 (1H, s). LC-MS (ESI) m/z 413 [M + H]*; Anal. Caled for CyH;sF3N4O;: C,
61.17; H, 3.67; N, 13.59. Found: C, 61.15; H, 3.65; N, 13.57.

[0501]

~ Example 55

1-(2-Fluoro-4-iodophenyl)-S-methoxy-3-(l-phenyl-1H-pyrazol-S-yl)pyridaﬁn-4(lH)-

(o]
.M"OMN
. L X @

P

i
A mixture of 3-acetyl-1-(2-fluoro-4-iodophenyl)-5-methoxypyridazin-4(1H)-one (2.02 g,
5.2 mmol) and N,N-dimethylformamide dimethyl acetal (30 mL) was refluxed for 6 h.
After cooling to room temperature, the reactfbn mixture was concentrated under reduced
pressure. _
A solution of the residue and phenylhydrazine (1.54 mL, 15.6 mmol) in AcOH (20 mL)
was _reﬂux’ed for 2 h. After cooling to room temperature, the reactioﬁ mixtﬁre was

concentrated- under reduced pressure. The residue was diluted with AcOEt, washed

" successively with 1 M HCI aqueous solution, 1 M NaOH aqueous solution, and brine,

dried over MgSQOs, and concentrated under reduced pressure. The residue was purified by

- silica gel column chromatography eluting with AcOEt and recrystallized from MeOH to

give the title compound (1.14 g, 45% yield) as pale yellow crystals: mp 194-196 °C; 'H

_NMR (300 MHz, CDCl3): 8 ppm 3.90 (3H, s), 6.04 (1H, t, J = 8.5 Hz), 7.30-7.47 (7H, m),
| 7.54 (1H, dd, J = 1.9, 10.6 Hz), 7.76 (1H, d,  =2.3 Hz), 7.78 (1H, d, J = 2.3 Hz). LC-MS

(ESI) m/z 489 [M + HJ". Anal. Calcd for C20H14FIN402: C, 49.20; H, 2.89; N, 11.47.
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Found: C, 48.94; H, 3.01; N, 11.54.
[0502]
Exé.mple 56
1-[2-Fluoro-4-(trifluoromethyl)phenyl]}-5-methoxy-3-(1-phenyl-1H-pyrazol-5-
yl)pyridazin-4(1H)-one ' '

| Mowé

i N
CF,
A - mixture  of 1'-(2-ﬂuofo-4-iodophenyl)-S-methoxy—3-(1-phenyl-lH-py'ra;zol-S-
yl)pyridazin-4(1H)-one (244 mg, 0.50 mmol), FSO,CF,CO;Me (0.318 mL, 2.5 mmol),
HMPA (0.435 th, 2.5 mmol), and Cul (114 mg, 0.6 mmol) in DMF (2.5 mL) was stirred

for 24 h at 90 °C under Ar atmosphere. After cooling to room temperature, the reaction

mixture was poured into water and extracted with AcOEt. The extract was washed with

- brine, dried over MgS‘O4, and concentrated under reduced pressure. The residue was

purified by basic silica gel column chromatography eluting with hexane/AcOEt (1/1) and
recrystallized from hexane/AcOEt to give the title compound (71.7 mg, 33% yield) as off-
white crystals: mp 169-171 °C; '"H NMR (300 MHz, CDCl): § pprﬁ 3.92 (3H, s), 6.42-6.47
(1H, m), 7.22-7.26 (1H, m), 7.37-7.49 (7H, m), 7.80 (1H, d, J = 1.9 Hz), 7.84 (AlH, dJ=
2.3 Hz). LC-MS (ESI) m/z 431 [M + HJ". Anal. Calcd for CyH;4sFsN4O2: C, 58.61; H,
3.28; N, 13.02. Found: C, 58.50; H, 3.36; N, 12.93.

[0503]

Example 57

1-(2-Fluoro-4-morpholin-4-ylphenyl)—5-methoxy-3-(1-phenyl-lH-pyrazol-S-
yl)pyridazin-4(1H)-one |

Meoﬁf%

N

<

()
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A suspension 6f ]-(2-ﬂuoro-4-iodobhenyl)-S-methoxy-3-(1-phenyl-lH-pyrazol-S- :
yDpyridazin-4(1H)-one (244 mg, 0.5 mmol), morpholine (0.053 mL, 0.6 mmol), Pd,(dba);
(18.3 mg, 0.02 mmol), Xantphos (46.3 mg, 0.08 mmol), and NaOtBu (67.3 mg, 0.7 mmoi)
in 1,4-dioxane (2.5 mL) was étirred for 2 h at 90 °C under Ar atmosphere. After cooling to

room temperature, the reaction mixture was poured into water and extracted with AcOEt.

 The extract was washed with brine, dried over MgSQ,, and concentrated under reduced

pressure. The residue was purified by basic silica gel column chromatography eluting with

AcOEt and recrystallizéd from MeOH/H,O to give the title compound (148 mg, 66%

yield) as bﬁ'-white crys‘talszvmp 226-228 °C; 'HNMR (300 MHz, CDCly): 6 ppm 3.16-3.19
“(4H, m), 3.83-3.87 (4H, m), 3.89 (3H, s), 6.31 (1H, t, J = 9.0 Hz), 6.45 (1H, dd, J = 2.6, 9.0

Hz), 6.58 (1H, dd, J .=‘2.6, 14.7 Hz),; 7.26 (1H, d, J = 1.9 Hz), 7.33-7.45 (5H, m), 7.74 (1H, -
d =23 Hz), 7.77 (1H, d, J = 1.9 Hz). LC-MS (ESI) m/z 448 [M + H]".Anal. Calcd for
C24H22FN503: C, 64.42; H, 4.96; N, 15.65. Found: C, 64.33; H, 4.98; N, 15.59.
© [0504] | ‘ |
Example 58 _
5-Hydroxy-3-(1-phenyl-1H-pyrazol-5-yl)-1-[3 -(triﬂuoromethyl)bhenyl]pyridazih-

4(1H)-one
O - M
“°M"
v O
We

TMSCI (3.17 mL, 25 mmol) was added at room temperature to a solution of Nal (3.75 g,

25 mmol) in CH3CN (150 mL). After stirring for 30 min, 5-methoxy-3-(1-phenyl-1H-
pyrazol-S-yl)-l-[3-(triﬂuoromethyl)phenyl]pyridazin-4(lH)-one (2.06 g, 5 mmol) was
added to the resulting suspensidn. The mixture was‘sti.rred for 30 min at room temperature
and ‘then refluxed for 1 h. ’After cdoliﬁg to room temperature, the reacﬁon mixture was
poured into wafer and extraéted with AcOEt. The extract was washed with» brine, dried

over MgSQ,, and concentrated under reduced pressure. The residue was washed with
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hexane/AcOEt (1/1) and recrystallized from MeOH/H,O to give the title compound (1.68 g,

84% yield) as a colorless powder: mp 246-248 °C; '"H NMR (300 MHz, DMSO-dg): & ppm
7.17 (1H, d, J = 1.9 Hz), 7.33-7.46 (5H, m), 7.53-7.64 (3H, m), 7.71 (1H, d, J = 7.5 Hz),

7.83 (1H, d, J = 1.9 Hz), 8.83 (1H, s). Anal. Calcd for C2H13F3N4O,: C, 60.30; H, 3.29; N,
© 14.07. Found: C, 60.09; H, 3.33; N, 14.02. ' '

[0505]

Example 59

5-Ethoxy-3-(1-phenyi-1 H-pyrazol-S-yl)- 1-[3-(trifluoromethyl)phenyl]pyridazin-4(1H)-

one
(o} D
MevoMN
s
F,c© V

A suspension of 5-hydroxy-3-(1-phenyl-1H-pyrazol-5-yl)-1-[3- |

(triﬂuorbmethyl)phenyl]pyridazin-4(lH)-one (100 mg, 0.25 mmol), iodoethane (0.040 mL,

- 0.50 mmol), and K,CO; (104 mg, 0.75 mmol) in DMF (1 mL) was stirred for 24 h at room

temperature. The reaction mixture was poured into water and extracted with AcOEt. The
extract was washed with briné,_ dried over MgSOs, ahd' concentrated under reduced '
pressure. The residue was buriﬂed by basic silica gel column chromatography eluting with
hexane/AcOEt (1/1) to give the title compound (94.1 mg, 88% yield) as an off-white
amorphous solid: 'H NMR (300 MHz, CDCl;): 8 ppm 1.52 (3H, t, J = 6.8 Hz), 4.21 (2H, q,
J=6.8 Hz), 7.03 (iH, dd, J=1.9,7.9 Hz), 7.18 (1H, s), 7.33-7.46 (TH, m), 7.55 (1H, d,J =
7.9 Hz), 7.80 (1H, d, J = 1.9 Hz), 7.94 (1H, s). LC-MS (ESI) m/z 427 [M + H]". Anal.

"~ Caled for C»H17F3N4O,: C, 61.97; H, 4.02; N, 13.14. Fouhd: C,61.82; H, 4.15; N, 13.17.

[0506]
Example 60 _ ,
© 5-(1-Methylethoxy)-3-(1-phenyl-1H-pyrazol-5-yl)-1-[3-

(triﬂuoromethyl)phenyl]pyridazin-4(lH)-oné
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A suspension of ~ 5-hydroxy-3-(1-phenyl-1H-pyrazol-5-yl)-1-[3-

(trifluoromethyl)phenyl]pyridazin-4(1H)-one (100 mg, 0.25 mmol), 2-iodopropane (0.050

mL, 0.50 mmol), and K,CO3 (104 mg, 075 mmol) in DMF (1 mL) was stirred for 20 h at |
60 °C. The reaction mixture was poured into water and extracted with AcOEt. The extract -
was washed with brine, dried over -MgSO4, and concentrated under reduced pressure. The
residue was purified by basic silica gel column chromatography eluting with
hexane/AcOEt (1/1) and crystallized from hexéne/AcOEt to give the title compoimd (79.5
mg, 72% yield) as colorless prisms: mp 137-139 °C; 'H NMR (300 MHz, CDCL): § ppm
1.38 (6H, d, J = 6.4 Hz), 4.96-5.09 (1H, m), 7.05 (1H, dd, J = 1.9, 7.9 Hz), 7.18 (1H, s),
7.33-7,46 (7H, m), 7.55 (1H, d, J = 7.9 Hz), 7.80 (1H, d, J = 1.9 Hz), 8.01 (1H, S). LC-MS
(ESD) m/z 441 [M + HJ". Anal. Calcd for Ca3H,9F3N4O5: -C, 62.72; H, 4.35; N, 12.72.
Found: C, 62.74; H, 4.40; N, 12.81.
_ [0507] |

Example 61

5-(Cyclopropylmetﬁoxy)-3-( 1 -‘phenyl-vl H-py_rézdl-S-yl)- 1-[3-
(friﬂuoromethyl)phenyl]pyridazin-4(1 H)-oneA

5O

A suspension of 5-hydroxy-3-(1-phenyl-1H-pyrazol-5-yl)-1-[3-
(triﬂuoromethyl)phenyl]pyridazin-4(1H)-one (100 . mg, 0.25 mmol),
(bromomethyl)cyclopropane (0.048 mL, 0.50 mmol), and K;COs (104 mg, 0.75 mmol) in-
DMF (1 mL) was stirred for 20 h at room temperature. The reaction mixture was poured
into water and extracted with AcOEt. The extract was washed with brine, dried over

MgSO,, and concentrated under reduced pressure. The residue was purified by basic silica
316.
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gel column chroniatography eluting with hexane/AcOEt (1/1) and crystallized from MeOH
to give the title compound (103 mg, 91% yield) as colorless prisms: mp 72-78 °C; 'H NMR .
(300 MHz, CDCls): 6 ppm 0.32-0.47 (2H, m), 0.60-0.76 (2H, h), 1.26-1.39 (1H, m), 4.06
(2H, d,-J = 7.2 Hz), 7.04 (1H, dd, J = 2.3, 8.3 Hz); 7.18 (1H, s), 7.33-7.46 (7H, m), 7.55
(1H, d, J = 7.9 Hz), 7.80 (1H, d, J = 1.9 Hz), 7.99 (1H, s). LC-MS (ESI) m/z 453 [M + H]".
Anal. Calcd for Cy4HoF3N40,:0.5H,0: C, 62.47; H, 4.37; N, 12.14. Found: C, 62.19; H,
441;N, 12.15. |

[0508]

Example 62

5-(Diﬂuororﬁethoxy)—3 -(1-phenyl-1H-pyrazol-5-yl)-1-[3-
(triﬂuoromethyl)phenyljpyridazin;4(1H)-one

o D
S YN
hah
F N

5

Nl
A mixture of 5-hydroxy_-3-(1-phenyl.-1H-pyrazdl-5-yl)—1-[3-
(triﬂuoromethyl)phenyl]pyridazin-4(1H)-one (398 mg, 1.0 mmol), CF,CICO;Na (305 mg,

- 2.0 mmol), KCOj3 (207 mg, 1.5 mmol), DMF (2 mL), and H,O (0.4 mL) was stirred for 6

h at 100 °C. After cooling to foom tefnperature, the reaction mixture was poured into water
and extracted with AcOEt. The extract was washed with brine, dried over MgSO,, and
concentrated under reduced pressure. The residue Was purified by basic silica gel column
chromatography eluting with hexane/AcOEt (3/1) and crystallized ffom hexane/AcQOEt to
give the title compound (267 mg, 59% yield) as colorless prisﬁls: mp 132-134 °C; 'H NMR

© (300 MHz, CDCly): 5 ppm 7.06 (1H, dd, J = 2:3, 8.3 Hz), 7.16-7.66 (10H, m), 7.82 (1H, 4,

J = 1.9 Hz), 8.33 (1H, s). LC-MS (ESI) m/z 449 [M + H]". Anal. Calcd for C2;H;3FsN4Oy:

- C,56.26; H, 2.92; N, 12.50. Found: C, 55.98; H, 2.82; N, 12.43.

[0509]

~ Example 63
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1-(2-Fluorophenyl)-5-hydroxy-3-(1-phenyl-1H-pyrazol-5-yl)pyridazin-4( l-H)-one

: mﬁ,@u
) O

TMSCI (1.27 mL, 10 mmol) was added at room temperature to a solution of Nal (1.50 g,

10 mmol) in CH3CN (60 mL). After stirring for 30 min, 1-(2-fluorophenyl)-5-methoxy-3-

(I-phenyl-1H-pyrazol-S-yl)pyridazin-4(1}I);one' (0.725 g, 2 mmol) was added to the
resulting suspension. The mixture was stirred for 30 min at room temperature and then

refluxed for 1 h. After cooling to room temperature, the reaction mixture was poured into

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

and concentrated under reduced pressure. The residue was washed with hexane/AcOEt

(1/1) and recrystallized from MeOH/H,0 to give -the.title compound (0.648 g, 93% yield)

as off-white prisms: mp 218-220 °C; 'H NMR (300 MHz, DMSO-dg): & ppm 6.99 (1H, d, J

=1.9 Hz), 7.10 (1H, dt, J = 1.5, 7.9 Hz), 7.21-7.26 (lH,l m), 7.32-7.54 (7H, m), 7.80 (1H, d,
J=1.9 Hz), 8.44 (1H, d, ] = 2.6 Hz). Anal. Calcd for'C19H13FN402: C, 65.51; H; 3.76; N,
16.08. Found: C, 65.73; H, 3.88; N, 1624,

[0510] ' |

Example 64

5-(Diﬂuoromethoxy)—l-(2-ﬂuor0phenyl)-3-(1-phenyl-»lH-pyra'zol-S-yl)pyridazin-4_( 1H)-

one

A mixture of 1-(2-ﬂuqrophenyl)-S-hydroxy-3-(1-phenyi-lH-pyrazol-S-yl)pyridazin-
4(1H)-bne (557'mg; 1.6 mmol), CF,CICO;Na (488 mg, 3.2 mmol), K,CO; (332 mg, 2.4 .

mmol), DMF (3 mL), and H,O (0.6 mL) was stirred overnight at 100 °C. After cooling to

" room temperature, the reaction mixture was poured into water and extracted with AcOEt.

 The extract was washed with brine, dried over MgSQ,, and concentrated under reduced
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pressure. The residue was purified by basic silica gel column chromatography eluting with
hexane/AcOEt (2/ 1) and crystallized from hexane/AcOEt to give the title compound (485
mg, 76% yield) as colorless prisrhs: mp 109-114 °C; 'H NMR (300 MHz, CDCls): § ppm
6.46 (1H, dd, J = 1.5, 7.9 Hz), 7.00-7.06 (1H, m), 7.08-7.59 (9H, m), 7.80 (1H, d, J = 1.9
Hz), 8.20 (1H, s). LC-MS (ESI) m/z 399 [M + H]"LAnal. Calcd for CoHi3F3N4O;: C,
60.30; H, 3.29; N, 14.07. Found: C, 60.50; H, 3.41; N, 14.20.

[0511]

Example 65
| 5-(2-Methoxyethoxy)-3-(1-phenyl-1H-pyrazol-5-yl)-1-[3-

(triﬂuoromethyl)phenyl]pyridazin-4(1H)_-one
o N
ses

oY O

F

A suspension - of 5-hydroxy-3-(1-phenyl-1H-pyrazol-5-yl)-1-[3-

A (t_riﬂuoromethyl)phenyl]pyridazin-4(1H)-ohe (100 mg, 0.25 mmol), 2-bromoethyl methyl

efher (0.070 mL, 0.75 mmol), and K»COj3 (104 mg, 0.75 mmol) in DMF (1 fnL) was stirred
for 24 h at room temperature. The reaction mixture was poured into water and extracted

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

- under reduced pressure. The residue was purified by basic silica gel column-

chromatography eluting with hexane/AcOEt (1/2) to give the title compound (89.9 -mg',
79% yield) as a pale yellow_amorphous solid: 'H NMR (300 MHz, CDCl3): § ppm 3.45
(3H, s), 3.78-3.81 (2H, m), 4.42-4.44 (2H, m), 7.02 (1H, dd, J = 1.9, 7.9 Hz), 7.20 (1H, s), |
7.34-7.45 (TH, m), 7.55 (1H, d, J = 7.9 Hz), 7.80 (1H, d, J = 1.9 Hz), 8.29 (1H, s). LC-MS
(ESI) m/z 457 M + H]'. Anal. Calcd for Cy3H)oF3N403:0.25H,0: C, 59.93; H, 4.26; N,
12.16. Found: C, 59.87; H, 4.09; N, 12.15. |

[0512] |

Example 66
319 .
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5-(Methoxymethyl)-3-(1-phenyl-1H-pyrazol-5-yl)-1-[3-

(trifluoromethyl)phenyl]pyridazin-4(1H)-one

o , N\

A solution of 3-acety1-5-(meth.oxyrriethyl)-1-[3-(triﬂuoromethyl)phenyl]pyridazin-
-5 _ 4(1H)-one (1.39 g, 4.26 mmol) in N,N-dimgthylforrﬁamide dimethyl acetal (15 mL) was
refluxed for 4 h. After cooling to room temperature, the reaction mixture was poured into
water and extracted With AcOEt three times. The combined extracts were washed with
brine, dried over MgSOQ,, and concentrated under reduced pressure.
A solutio-n of thé residue and phenylhydrazine (1.18 mL, 12 mmol) in MeOH (15 mL)
10 was refluxed for 1 h. After cooling to room temperature, the reaction mixture was poured
into 1 M HCI aqueous solution and extracted with AcOEt. The extract was wasﬁed with
brine, dried over MgSQ,, and concentrated under reduced pfessure. The res.idue was
purified by basic silica gel- column chromatography elut_iﬁg with hexane/AcOEt (2/1) and
 recrystallized from hexane/AcOEt to give the tiﬂe compound (759 mg, 42% yield) as a
15 pale yellow solid: mp 137-139 °C.; 'H NMR (300 MHz, CDCls): & ppm 3.55 (3H, s); 4.53
. (2H, 4, J = 1.1 Hz), 7.06 (1H, dd, J = 1.9, 7.9 Hz), 7.19 (1H, s), 7.35-7.45 (7H, m), 7.55
(1H, d, J = 7.9 Hz), 7.81 (1H, d, J = 1.9 Hz), 8.34_ (1H, t, J = 1.1 Hz). LC-MS (ESI) m/z
427 [M + H]". Anal Caléd for CoH17F3N4O2: C, 61.97; H, 4.02; N, 13.14. Found: C,
61.60; H, 4.05; N, 13.07. | |
20 [0513]
Example 67
5-Bromo-3-(1-phenyl-1H-pyrazol-5-yl)-1-[3-(trifluoromethyl)phenyl]pyridazin- -
4(1H)-one o
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A mixture of 3-acetylf5-bromo-1-[3-(triﬂuoromethyl)phenyl]pyridazin-4(1H).-o_ne

"~ (332 mg, 0.92 mmol) and N,N-dimethylformamide dimethyl acetal (3.3 mL) was heated to

reflux for 1 h. The mixture was concentrated.in vacuo. To the residue were added AcOH
(3.3 mL) and phenylhydrazine (0.181 mL, 1.84.mmol). The mixture was heated to r¢ﬂux
for 90 min. To the mixture was added phenylhydrazine (0.091 mL, 0.92 mmol). The
mixture was heated to reflux for 90 min. The mixture was diluted with 1 M HCI aqueous

solution, extracted with AcOEt, washed with saturated NaHCOj3; aqueous solution, dried

- over _MgSO4, filtered, concentrated in vacuo and purified by column chromatography on

basic silica gel (hexane/AcOEt = 50/50 to 0/100) and by HPLC to yield the title compound
(151 mg, 35% yield) as a whité solid: mp 145-146'°C. 'H NMR (DMSO-dg, 300 MHz): )
ppm 727 (1H, d, J = 1.9 Hz), 7.35-7.52 (6H, m), 7.54-7.64 (2H, m), 7.73 (1H, d, J = 8.0
Hz), 7.85 (lH d, J = 1.9 Hz), 9.52 (1H, s). Anal. Calcd for ConlzBrF3N4O C 52.08; H

'262 N, 12.15. Found: C, 52.07; H, 2.75; N, 12.28.

Preparative HPLC was performed at the conditions described below.
Column Waters SunFire Column C18 (30 x 50 mm S- 5um)
| . Column temp: 25 °’C
Mobile phase: (A) 0.1% TFA in distilled water, (B) 0.1% TFA in acetonitrile
Gradient: 0 min (A/B = 60/40) — 1.20 min (A/B = 60/40) — 4.75 min (A/B %0/ 100) -

~ = 7.75 min (A/B = 0/100) —7.85 min (A/B = 60/40) — 8.50 min (A/B = 60/40)

Flow rate: 70 mL/min
Detector: UV 220 nm
Concentration: 98 mg/mL
Ihject volume: 825 pL

[0514]
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Example 68
1-[4-(Benzyloxy)-2-fluorophenyl}-5-methoxy-3-(1-phenyl-1H-pyrazol-5-yl)pyridazin-
4(1H)-one

5 A solution of 3-acetyl-1-[4-(benzyloxy)-2-ﬂuorophenyl]-S-methoxypyridazin-4(lH)-
one (5.82'g, 15.8 mmol) in N,N-dimethylformamide dimethyl acetal (50 mL) was Ireﬂuxed
for 2 h. After cooliﬁg to room temperature, the reaction mixture was concentrated under
reduced pressure. | _

A solution of the residue and phenylhydrazine (3.11 mL, 31.6 mmol) in AcOH (50
16 mL) was refluxed for'2 h. Aﬁer"cooiing to room temperature, the reaction mixture was
concéntrated under reduced pressure. The 'residue was diluted with AcOEt, washed
: successivély with I'M HCI aqueous solution, 1| M NaOH aqueous solution; and brine,
dried over MgSQy,, and concentrated under reduced pressure. The residue was washed with
AcOEt and then purified by basic silica gel column chromatography eluting with THF.
15 | Recrystallizatibn frovaeOH/HZO gave th¢ title compound (5.57 g, 75% yield) as a pale
yellow solid: mp 181-183 °C; 'H NMR (300 MHz, CDCl;): ) ppm 3.89 (3H, s), 5.06 (2H,
- 8), 6.35 (1H, t, J = 9.0 Hz), 6.{60 (1H, ddd, J = 1.1, 2.6, 9.0 Hz), 6.74 (1H, dd, J = 2.6, 12.8
Hz), 7.28 (1H, d, J = 1.9 Hz), 7.31-7.45 (10H, m), 7.72 (IH, d,J =2.6 Hz), 7.78 (1H,d,J=
1.9 Hz). LC-MS (ESI) m/z 469 [M + H]". Anal. Calcd for C»;H2FN,05: C, 69.22; H, 4.52;
20 - N, 11.96. Found: C, 69.04; H, 4.60; N, 11.98.
o [0515] i |
» E);ample 69 _
6-Hydroxy-3-(l-phenyl-lH-pyrazol-S-yl)-l-[3-(triﬂuoromethyl)phenyl]pyridazin-
4(1H)-one |
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Chiorotriméthylsilane (O.:46 mL, 3.6 mmol) was added to a solution of sodium iodide
“(0.55 g, 0.73 m'mol)>in MeCN (20 mL) at room temperature. After stirring for 30 min, 5-
methoxy-6-(1-phenyl-1H-pyrazol-5-yl)-2-[3-(trifluoromethyl)phenyl]pyridazin-3(2H)-one
5' (0.30 g 0.73 mmol) was added to the resultiﬁg suspension. The mixture was stirred at
| roorﬁ temperature for 1 h, and then refluxed for 3 h. Aﬁér coqli'ng to room temperature, the
_ mixture was poured into water and extraétéd with AcOEt. The extract was washed with
brine, dricd over MgSOQOq, and concentfated under reduced pressure. The residue was
washed with diisopropyl ether/hexane and recrysta]lized _frofn AcOEt/hexane to give the
10 title compound (0.21 g, 73% yield) as white crystals: mp 241-243 °C; 'H NMR (300 MHz,
DMSO-de): & ppm 6.16 (1H, s), 6.88 (1H, d, J = 1.9 Hz), 7.36-7.42 (3H, m), 7.45-7.54 (4H,
m), 7.59 (1H, t, J = ’f.9 Hz), 7.70 (1H, d, J = 7.9 Hz), 7.82 (lH,' d, J = 1.9 Hz), 12.23 (1H,
| brs). LC-MS (ESI) m/z 399 [M + H]". Anai. Calcd for CooH13F3N4O;: C, 60;30; H, 3.29; N,
14.07. Found: C, 60.35; H, 3.37; N; 14.10, | o
15 ' [0516] | |
Example 70 _
3-[1-Phenyl-3-(trifluoromethyl)-1H-pyrazol-5-yl]-1-[3-

(triﬂuoromethyl)phenyl]pyridazin-4(lH)-one

20 | To a solution of ethyl trifluoroacetate (0.139 mL, 1.17 mmol) in methyl tert-butyl
ether (1 mL) was added NaOMe (28% in MeOH, 245 mg, 1.27 mmol) at room temperature.

To the mixture was added a solution of 3-acetyl-1-t3-(triﬂuoromethyl)phenyl]pyridazin— .
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4(1H)-one (300 mg, 1.06 mmol) in THF (1.5 mL) énd methy! tert-butyl ether (1.5 mL) at

TOOm temperature. The mixture was stirred at room temperature for 2 days. The mixture

was diluted with 1 M HCI aqlieous solution, extracted with AcOEt, washéd with brine, '
dri'ed over Na,SO,, filtered and concentrated in vacuo. To the residue were added
phenylhydrazine (0.209 mL, 2.12 mmol) and AcOH (3.5 mL). The mixture was heated to
reflux for 90 ﬁlin; The mixture _ans diluted with 1 M HCI aqueous solution, extracted with
AcOEt, washed witﬁ NaHCO; aqueous solution, dried over MgSQy, filtered, concent'rated
in vacuo, purified by column chromatography on silica gel (hexane/AcOEt = 50/50 to
0/100), crystallized with AcOEthexane and purified by HPLC to yield the title compound
(9.6 mg, 2% yield) as a white solid: mp 190-191 °C. 'H NMR (DMSO;ds, 300 MHz): & -
ppm 6.73 (1H, d, J =>7.9 Hz), 7.37-7.81 (10H, m), 8.97 (1H, d, J = 8.3 Hz). Anal. Calcd for
Cz,H(2F6N4Q: C, 56.01; H, 2.69; N, 12.44. Found: C, 55.70; H, 2.81; N,12.23.
-Preparative HPLC was performed at the conditions described below.
. Column: Waters SunFire Column C18 (30 x 50 mm S-5pum)
. Column temp: 25 °C
Mobile phase: (A) 0.1% TFA in distilled water, (B) 0.1% TFA in acetonitrile
Gradient: 0 min (A/B = 52/48) — 10.00 min (A/B = 52/48) — 10.50 min (A/B = -
0/100) — 12.50 min (A/B = 0/100) —12.60 min (A/Bb= 52/48) — 13.00 min (A/B =
52/48)
Flow rate: 20 mL/min
Detector: UV 220 nm
Concentrati_on: 100 mg/mL
Inject volume: 100 pl
[0517]
‘ E)gample 71
3-(4-Methyl-1-phenyl-1H-pyrazol-5-yl)-1-[3-(trifluoromethyl)phenyl]pyridazin-
4(1H)-one
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To a suspension of 3-propanoyl-1-[3-(triﬂuoromethyl)p_henyl]pyridaziﬁ-4(lH)-one
(384 mg, 1.30 mmol) in methyl formate (3.8 mL) was added NaOMe (28% in MeOH, 326
mg, 1.69 mmol) at room temperature. The mixture was stirred at room temperatu'revfor 35
h. The mixture was diluted with water and 1 M HC] aqueous solution, extracted with
AcOEt, washed with brine, dried | over Na;SO,, filtered, concentrated in vacuo and
crystallized with. AcOEt/hexane. To the solid were added phenylhydrazine (0.405 mL, 4.12

fnmol).and MeOH (6.7 mL). The mixture was heated to reflux for 3:5 h. The mixture was

diluted with 1 M HCI aqheous solution, extracted with AcOEt, washed with saturated

NaHCO; aqueous solution, dried over Na;SOq, filtered, concentrated in vacuo, purified by

. column chromatography on silica gel (hexane/AcOEt = 50/50 to 0/100) and crysfallized
~with AcOEt/heptane to yiel_d the title compound (161 mg, 39% yield) as a pale yellow
- solid: mp 208-211 °C. '"H NMR (DMSO-ds, 300 MHz): & ppm 2.09 (3H, s), 6.62 (1H, d, J

= 8.0 Hz), 7.26-7.35 (3H, m), 7.35-7.44 (2H, m), 7.64-7.85 (5H, m), 8.95 (1H, d, J = 8.2
Hz). Anal. Calcd for C1H;sF3N4O: C, 63.63; H, 3.81; N, 14.14. Found: C, 63.46; H, 3.92;
N, 13.98. ; |

[0518]

Example 72

3-(4-Fluoro-1-phenyl-1 H-pyrazol-S-yl)-.l -[3-(trifluoromethyl)phenyl]pyridazin-4(1H)-

one

A mixture of 3-(1-phenyl-lH-pyraiol-S-yl)-1-[3-(triﬂﬁoromethyl)phenyl]pyridazin-
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4(1H)-one (49.0 mg, 0.128 mmol) and selectfluor (45.4 mg, 0.128 mmol) in MeCN (1 mL)

was stirred at room temperature for 6 days. To the mixture was added selectfluor (45.4 mg,
0.128 mmol) at room temperature. The mixture was stirred at room temperature for 1 day.
To the mixture was added selectfluor (45.4 mg, 0.128 mmol) at room temperature. The

mixture was stirred at room temperature for 1 day. To the mixture was added selectfluor

" (45.4 mg, 0.128 mmol) at room temperature. The mixture was stirred at room temperature

for 1 day. To the mixture was added selectfluor (272 mg, 0.768 mmol) at room temperature.
The mixture was stirred at room temperature for 3 days. The mixture was diluted with

brine, extracted with AcOEt, dried over MgSOQ,, filtered, concentrated in vacuo, purified

by column chromatography on silica gel (hexane/AcOEt = 50/50 to 0/100) and crystallized

with AcOEt/hexane to yield the title compound (11.7 mg, 23% yield) as a pale yellow

solid: 'mp 156-158 °C. 'H NMR (DMSO-&6, 300 MHz): & ppm 6.67 (1H, d, J = 8.2 Hz);

7.33-7.50 (5H, m), 7.63-7.83 (4H, m), 7.97 (1H, d, J = 4.1 Hz), 8.96 (IH, d, J = 8.0 Hz).
[0519] o - |

Example 73

3-(3 ;Phenyl- 1-trityl-1H-pyrazol-4-yl)-1 -[3-(triﬂu’oromethyl)phenyl]pyridazin;4( 1H)-

" nBuLi (1.6 M solution in hexane, 25 mL, 40 mmol) was addéd dropwise at -78 ‘Ctoa
solution of 4-bromo-3-phenyl-l-trityl-lH-pyrazole (7.96 g, 20.6 mmol) and B(OiPr); (6.92
mL, 30 mmol) in THF (75 mL). Aﬁet stirring for 1 h, the reaction mixture was allowed to
warm to 0 °C, quenched With saturated NH,4Cl aqueous solution, and extraéted with AcOEt.
The extract was washed with brine, dried over MgSO‘;, and concentrated under reduced

preSsure. The residue was purified by silica gel column chromatography eluting with

hexane/AcOEt (2/1-0/1) and crystallized from MeOH to give crude (3-phenyl-1-trityl-1H-
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pyrazol-4-yl)boronic acid (5.73 g) as a white solid.

A mixture of 3-bromo-1-[3-(trifluoromethyl)phenyl]pyridazin-4(1H)-one (319 mg, 1.0

mmol), (3-phenyl-1-trityl-1H-pyrazol-4-yl)boronic acid (645 mg, 1.5 mmol), Pd(PPhs),

(58 mg, 0.05 mmol), Na,CO; (318 mg, 3.0 mmol), DME (7.5 mL), and H,0 (1.5 mL) we.s
refluxed ovemight under Ar atmosphere. After cooling to room femperature, the reaction
mixture was poured into watér and extracted with AcOEt. The extract was washed with
brine, dried over- MgSOs, and concentrated under reduced pressure. The residue was
purified by silica gel column chromatography eluting with- hexane/AcOEt (1/1) and
crystallized from MeOH to give the title compound (418. mg, 67% yield) as a white solid:
ﬁxp 216-218 °C; '"H NMR (300 MHz, CDCl;): 8 ppm 6.58: (1H,d,J=179 Hz), 7.08 (1H, dd,
J=2.3,7.9 Hz), 7.23-7.39.(20H, m), 7.47-7.54 3H, m), 8.17 (1H, d, J = 7.9 Hz), 8.67 (1H,

" s). LC-MS (ESI) m/z 625 [M + H]". Anal. Calcd for C3oHyF3N,O: C, 74.99; H, 4.36; N,

8.97. Found: C, 74.84; H, 4.39; N, 9.01.
[0520] |
Example 74 _
3-(3-Phenyl- 1H-pyrazol-4-yl) -1- [3 (tr1ﬂuoromethyl)phenyl]pyr1dazm-4(1H) -one.

AV | . mixture of 3-(3-phenyl-1-trityl-1H- pyrazol-4-yl) -1-[3-
(trlﬂuoromethyl)phenyl]pyr1dazm-4(1H)-one (1.50 g, 2.4 mmol), TFA (5 mL), and CHCl, |
(15 mL) was stirred overnight at room temperature. The reaction mixture was alkalinized
with 1 M NaOH aqueous solution and extracted with AcOEt. The extract was vx;ashed with

brine, dried over MgSQs, and concentrated under reduced pressure. The residue was

. recrystallized from MeOH to give the title compound (751 mg, 82% yield) as a white solid:

mp 206-208 °C; '"H NMR (300 MHz, DMSO-de): & ppm 6.58 (1H, d, J = 7.9 Hz), 7.37-7.67

(9H, m), 8.33 (0.35H, brs), 8.65 (0.65H, brs), 8.91 (1H, d, J = 7.9 Hz), 13.17-13.46 (1H,
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m). LC-MS (ESI) m/z 383 [M + H]*.» Anal. Calcd for CyH;3F3N40-0.35H,0: C, 61.81; H,-
3.55; N, 14.42. Found: C, 61.83; H, 3.61; N, 1449, |
[0521]
Example 75
5 3-(1-Methyl-5-phenyl-1H-pyrazol-4-yl)-1-[3-(trifluoromethyl)phenyl]pyridazin-
4(1H)-one '

Example 76

3—(1-Methyl-3-phenyl-1H-pyrazol-4-yl)-1 -_[3-(friﬂuoromethyl)phenyl]pyridazin-
10 4(1H)-one ‘

A ~ suspension of o 3-(3-pheﬁy1_-1-H-pyrazol-4-yl)-1-[3;
'(triﬂhoromethyl)phenyl]pyridaziri-t}(lH)-one (325 mg, 0.85 mmdi), iodomethane (0.081

mL, 1.3 mmol), and K,CO; (235 mg, 1.7 'mmol') in DMF (3 mL) waé stirred overnight at ,
15 room temperaturé. The reaction mixture was poured into-water and extracted with AcOEt.
The eXtract was washed with water and brine, dried over MgSQOy, and concentrated under
reduced pressure. The residue was purified by silica gel column chromatography eluting
with AcOEt and recrystallized Vfrom hexane/AcOEt to give 3-( l;ﬁlethyl-S-pflenyl-lH-
pyrazol-4-yl)-1:[3-(trifluoromethyl)phenyl]pyridazin-4(1H)-one (100 mg, 30% yield) as a
20 white solid: mp 193-195 °C;'H NMR (300 MHz, CDCl3): & ppm 3.74 (3H, s), 6.61 (1H, d,
J=79Hz), 6.91 (1H, dd, J =2.3, 8.3 Hz), 7.25 (iH, s), 7.33-7.40 (3H, m), 7.45-7.52 (4H,
m), 8.12 (1H, d, J = 7.9 Hz), 8.67 (1H, s). LC-MS (ESI) m/z 397 M +H]J". Anal. Calcd for
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CarHisFaN,O: C, 63.63; H, 3.81; N, 14.14. Found: C, 63.56; H, 3.88; N, 14.09.

“Further elution followed by recrystallization from hexane/AcOEt afforded 3-(1-
methyl-3-phenyl-1H-pyrazol-4-yl)-1 -[3-(triﬂuoromethyl)phényl]pyridazin-4( 1H)-one (66
mg, 20% yield) as a white solid: mp 181-183 °C; 'H NMR (300 MHz, CDCl;): § ppm 4.00
(3H, s), 6.67 (1H, d, ] = 7.9 Hz), 7.06 (1H, dd, J = 2.3, 8.3 Hz), 7.35-7.40 (5H, m), 7.49-
1.55 (3H, m), 8.21 (1H, d, J = 7.9 Hz), 8.70 (1H, s). LC-MS (ESI) m/z 397 (M + H]". Anal.
Found: C, 63.56; H, 3.85; N, 14.14.

[os22]
Example 77
3;[1-(1-Methylethyl)-3;phenyl-1H-pyrazo_l-4-yl]-1-[3-

(triﬂuoromethyl)phenyl]pyridaiiﬁ-4(l H)-one

Example 78
. 3-[1-(1-Methylethy1)-5-phenyl-1H-pyrazol-4-yl]-1-[3-

(triﬂuofomethyl)phenyl]pyridazin-4(lH)-one

A suspension of - 3-(3-phenyl-1H-pyrazol-4-yl)-1-[3-
(trifluoromethyl)phenyl]pyridazin-4(1H)-one (325 mg, 0.85 mmol), 2-iodopropane (0.130

"mL, 1.3 mmol), and K,COs (235 mg, 1.7 mmol) in DMF (3 mL) was stirred overnight at

50 °C. The reaction mixture was poured into water and extracted with AcOEt. The extract
was washed with water and brine, dried over MgSQ,, and concentrated under reduced

pressure. The residue was purified by basic silica gel column chromatography eluting with
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AcOEt followed by separation by preparative HPLC to give the .title compounﬂs.

: 3-[.1-(1-Methyletﬁyl),—3-phenyl-1H-pyrazol-4-yl]-1.-[3-
(triﬂuoromethyl)phenyl]pyridazin-.4(.lH)-one: a white solid '(27.8 mg, 8% yield,
crystallized from hexane/AcOEt); mp 138-140 °C; '"H NMR (300 MHz, CDCL): § ppm
1.60 (6H, d, J = 6.8 Hz), 4.53-4.67 (1H, m), 6.66 (1H, d, J= 7.9 Hz), 7.04 (1H, dd, J = 2.1,
8.1 Hz), 7.34-7.41 (5H, m), 7.49-7.57 3H, m), 8.21 (1H, d, J = 7.9 Hz), 8.74 (1H, 5). LC-
MS (ESI) m/z 425 [M + H]". Anal. Calcd for CsHioF3N4O: C, 65.09; H, 4.51; N, 13.20.
Found: C, 64.68; H, 4.50; N, 12.98. |

3-[1-(1-Methylethyl)-5-phenyl-1H-pyrazol-4-yl]-1-[3- ‘
(triﬂuoromethyl)phenyi]pyridazih-4(1H)-one: a white solid (17.0 mg, 5% yield,
recrystallized from hexane/AcOEt); mp 183-186 °C; 'H NMR (300 m, CDCls): & ppm
1.45 (6H, d, ] = 6.4 Hz), 4.25-4.38 (1H, m), 6.60 (1H, d, J = 7.9 Hz), 6.87 (1H, dd, J = 2.1,

- 8.1 Hz), 7.25 (1H, 5), 7.32-7.38 (3H, m), 7.45-7.52 (4H, m), 8.11 (1H, d, J=17.9 Hz), $.69

(1H, s). LC-MS (ESI) m/z 425 [M + H]". Anal. Found: C, 64.95; H, 4.59; N, 13.14.
Preparative HPLC was perfonnéd at the conditions described below.
Column: YMC CombiPrep Pro C18 RS (50 x 20 mmLD. S-5um, 8 nm)
Column temp: 25 °C |
Mobile phase: (A) 0.1% TFA in distilled water, (B) 0.1% TFA in acetonitrile
Gradienti' 0 min (A/B = 64/36) — 1 min (A/B = 64/36) — 30 min (A/B = 64/36) —
30.30.min (A/B = 0/100) —33.30 min (A/B = 0/100) — 30.60 min (A/B = 64/36) — 35
min (A/B = 64/36) | | ,
Flow rate: 25 mL/min
Detector: UV 220 nm |
~ Concentration: 100 mg/mL
Inject volume: 0.150 mL |
Retention time: 20.9 min (example 77) and 24.5 min (example 78)

[0523]
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Example 79

3-(3-Phenylisoxazol-4-yl)-1 -[3-(triﬂuorome’thyl)phenyl]pyfidazin-4(1H)—one

Q

- To a solution of 3-ethynyl;l-[3-(triﬂuorometf\yl)phenyl]pyridazi'n-4(1fD-0ne (104 mg,
5 0.391 mmol) and N-hydroxybenzeneéarboximidoyl chloridé (122 mg, 0.782 mmol) in THF
(5 mL) was added Et;N (0.108 mL, 0.782 mrﬁol) at ‘0 °C. The suspension was stirred at
~room temperature for 14 h. -The. reaction was quenched with water. The miXture was
extracted with AcOEt, washed with brine, dried over Na,SO,, filtered, concentrated in
vacuo, purified by column chromatography on siliéa gel (hexahe/AcOEt = 50/50 to 0/100) |
10 and on basic silica gel (hexane/AcOEt = 50/50 to 43/57) and crystallized with
AcOEt/heptane to yield the title compound (82.4 mg, 55% yield) as a white solid: mp 217-
2'19 °C. '"H NMR (DMSO-dg, 300 MHz): & ppm 6.87 (1H, d, J = 8.0 Hz), 7.50-7.59 (3H,
m), 7.86-7.92 (2H, mj, 7.94-8.02 (3H, m), 8.15-8;26 (2H, m), 9.09 (1H, d, J = 8.2 Hz). -
Anal. Calcd for Cz-(.)H_le;;N;Oz: C, 62.67; H, 3.16; N, 10.96. Found: C, 62.60; H, 3.19; N,
15 10.95. o |
[0524]
Example 80

3-(4-Phenyl-1,3-oxazol-5-yl)-1-[3 -(triﬂuoromethyl)phenyl] pyridazin-4(1H)-one

20 To a solution of 4-oxo-1-[3-(triﬂporomethyl)phenyl]-1,4-dihydrbpyridaziﬂe-3-
carbaldehyde (52.8 mg, 0.197 mrhol) in MeCN (0.4 mL) were added N-methylidene-1-[(4-
methylphenylsulfonyl]-1-phenylmethanamine (53.8 mg, 0.197 mmol) and K,CO; (35.4
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mg, 0.256 mmol) at room temperature. The suspension was stirred at room temperature for
1 day. The suspension was diluted with water, extracted with AcOEt, washed with brine,
dried over MgSOQ,, filtered, conceﬁtrated in vacuo, purified by column chromatography on -
silica gel (hexane/AcOEt = 90/10 to 0/100) and crystallized with AcOEt/hexane to yield
the title compound (18.6 mg, 25% yield) ‘as a solid: '"H NMR (DMSO-d;s, 300.MHZ): )
ppm 6.75 (1H, d, J = 8.5 Hz), 7.33-7.43 (3H, m), 7.64-7.70 (2H, m), 7.72-7.83 (2H, m),
7.92-8.01 (2H, m), 8.65 (1H, s), 9.02 (1H, d, J = 7.7 Hz). Anal. Caled for
C?0H12F3N302-0.2_H20: C, 62.08; H, 3.23; N, 10.86. Found: C, 62.08; H, 3.38; N, 10.67.

[0525] |

Example 81

-3-(2-Phenyl-1H-imidazol-1-yl)-1-[3-(trifluoromethyl)phenyl]pyridazin-4(1H)-one
o) F\N : ' :
Y, .
oY |
s g
F

F

A solution of '3-amino-1-[3-(triﬂuorbmethyl_)phenyl]pyridazin-4(1H)—one (200 mg,

) 0.783 mmol) and glyoxal (40% solution, 0.0895 mL; 0.783 mmol) in MeOH (2 mL) was

. stirred at room temperature for 20 h. To the solution were added benzaldehyde (0.159 mL,

1.57 mmol) and NH,CI (84 mg, 1.57 mmol). The mixture was heated to reflux fo; 90 min.

To the mixture was added H3PO4 (0.106 mL). The mixture was heated to reflux for 24 h.

The mixture was diluted with water, extracted with AcOEt, washed with NaHCO; aqueous

solution, dried over Na,SO,, filtered, concentrated in vacuo, purified by column

-chromatography on silica gel (hexane/AcOEt = 50/50 to 0/100) and on basic silica gel

(hexane/AcOEt = 50/50 to 0/100) and recryétallized with ACOEt/heptane to yield the title
cdmpound 9.3 mg, 3% yield) as a white solid: mp 204-205 °C. 'H NMR (DMSO-dg, 300
MHz):  ppm 6.82 (1H, d, J = 8.0 Hz), 7.20 (1H, d, J = 1.6 Hz), 7.33-7.41 (3H, m), 7.44-
7.50 (2H, m), 7.62 (iﬁ, s), 7.64-7.81 (4H, m), 9.06 (1H, d, J = 8.0 Hz). Anal. Calcd for

CaoH 3F3N4O: C, 62.83; H, 3.43; N, 14.65. Found: C, 62.50; H, 3.64; N, 14.56.
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[0526] 4
Example 82 - ,
| 5-Methoxy-3-(2-phenyl-1H-imidazol-1-yl)-1-[3-(trifluoromethyl)phenyl]pyridazin-
4(1H)-one - .

) i ,4/\“
A Wb

F

A solution of 3-amino-5-methoxy-1-[3-(triﬂuoromethyl)phenyl]pyridazin-4(1H)~one
(300 mg,' 1.05 mmol) and glyoxal (40% solution, 0.240 mL, 2.10 mmol) in MeOH (3 mL)

- was stirred at room temperature for 24 h. To the solution were added benzaldehyde (0.428

mL, 4.21 mmol) and NH4ClI (225 mg, 4.21 mmol). The mixture was heated to reflux for 2
h. To the mixture was added H3PO4 (0.142 mL). The mixture was heated to reflux for 20 h.
The mixturé was diluted with water and saturated NaHCQ; ‘aqug:bus solution, extracted

with AcOEt, dried ‘over Na,SO,, filtered, concentrated in vacuo, purified by column

chromatography on basic silica gel (hexane/AcOEt = 50/50 to 0/100) and by HPLC and

‘ fécryétallized with AcOEt/hexane to yield the title compound (126 mg, 29% yield) as a

white solid: mp 167-170 °C. 'H NMR (DMSO-ds, 300 MHz): 8 ppm 3.94 (3H, ), 7.19 (IH,
d,J=1.5 Hz), 7.31-7.49 (SH, m), 7.61 (1H, d, J = 1.5 Hz), 7.68-7.91 (4H, m), 8.80 (1H, ).

- Anal..Calced for C3HisFsN4O20.7H;0: C, 59.35; H, 3.89; N, 13.18. Found: C, 59.28; H,

3.69; N, 13.12.
Preparative HPLC was peffdrmed at the conditions descril;ed below.
Column: Waters SunFire Column C18 (30 x 50 mm S-5 pm) -
Column temp: 25 °C _
Mbbile phase: (A) 0.1% TFA in distilled water, (B) 0.1% TFA in acetonitrile
~Gradient: 0 min (A/B = 96/10) — 1.20 min (A/B = 90/10) — 4.75 min (A/B =0/ 100)
— 7.75 min (A/B = 0/100) —.7.85 min (A/B = 90/10) — 8.50 min (A/B = 90/10)

* Flow rate: 70 mL/min '
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Detector: UV 220 nm

~ Concentration: 94 mg/mL
Inject volume: 600 pL

- [0527]
Example 83

3-(4-Phenyl-1H-imidazol-5-yl)-1-[3-(trifluoromethyl)phenyl]pyridazin-4(1H)-one
o HN/\\ .

A  mixture of  4-oxo-1-[3-(trifluoromethyl)phenyl]-1,4-dihydropyridazine-3-
carbaldehyde (129 mg, 0.479 mmol) and NH3 (30% aqueous solution, 0.168 mL, 1.29
mmol) in THF (1.5 mL) was stirred‘ at room temperature for 4 h. To the mixture were
added N-methyliden¢-1-[(4-methylphenyl)éulfonyl]-l-ﬁhenylmethanamine (131.mg, 0.479
mmol) and piperazine (41.3 mg, 0.479 mmol) at room temperature. The mixturevwas
stirred ét room temperature for 2 days. The mixture was diluted with water and saturated
NaHCO; ,a.tqueous solution, extracted with AcOEt, dried over Na,SOq, (filtered,
concentrated in vacuo,A purified by column chromatography on basic silica gel
(hexane/AcOEt = 40/60 to 0/100 and AcOEt/MéOH = 100/0 to 70/30) and recrystallized
with AcOEt/hexane to yield the title compound (85.6 mg, 47% yield) as a pale yellow
solid: 'H NMR (DMSO-ds, 300 MHz): 8 ppm 6.70 (1H, d, J = 7.7 Hz), 7.22-7.44 (3H, m),
7.57-7.85 (7TH, m), 897 (1H, d, J = 8.0 Hz), 12.75 (1H, s). Anal. Calcd for

' C20H13F3N4O'0.‘7H20: C, 60.82; H, 3.67; N, 14.19. Foﬁnd: C, 60.79; H, 3.76; N,13.84.

[0528]

Example 84 _

3-(1 -Meihyl-4-phenyl- 1H-imidazol-5-yl)-1 -[3-(tﬁﬂuoromethyljphenyl] pyridazin-
4(1H)-one | |
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A mixture of  4-oxo-1-[3-(trifluoromethyl)phenyl]-1,4-dihydropyridazine-3-
. carbaldehyde (129 mg, 0.479 mmol) and MeNH, (40% aqueous solution, 0.050 mL, 0.575
mmol) in DMF (3.5 mL) was stirred at room tempefature for 90 min. To the mixture were
.5 ~ added N4methylidene-1-[(4-methylphenyl)sulfonyl]-l-phenylmethanamine (131 mg, 0.479
| mmol) and K,CO; (66.2 mg, 0.479 mmol) at room‘ temperature. The mixture was Stined at
roo'fn tém‘perature for 27 h. The mixture was diluted with water; extracted with AcOEt,
washed with NaHCO; aqueous solution, dried over Na,SO,, filtered, concentrated in vacuo,"
puriﬁed by column chromatography on basic silica gel (hexane/AcOEt = 40/60 to 0/100
B 10 "~ and AcOEt/MeOH = 100/0 to 70/30) and recrystallized with AcOEt/hexane to yield the
title compound (145 mg, 76% yield) as a pale yellow solid: mp 214-216 °C. 'H NMR
(DMSO-ds, 300 MHz): & ppm 3.60 (3H, s), 6.74 (IH, d,J = 8.0 Hz), 7.15-7.32 GH, m),
- 7.45-7.53 (2H, m), 7.71-7.89 (4H, m),A 7.91-7.98 (1H, m), 9.04 (1H, d,.J = 8.0 Hz). Anal.
7 Calcd for C21H15F3N4O: C, 63.63; H, 3.81; N, 14.14. Found: C, 63.50; H, 3.89; N, 14.04.
15 ~ [0529] | .
| ‘Example 85
. 3-(2-Phenylfuran-3-yl)-1-[3-(trifluoromethyl)phenyl]pyridazin-4( 14H)-one

A mixture of 3-bromo-1-[3-(triﬂuoromethyl)phenyl]pyridazin-4(lH)-one (300 mg,
20 0.940 mmol), (2-phenylfuran-3-yl)boronic acid (265 mg, 1.41 mmol), Na,CO; (299 mg,
2.82 mmol) and Pd(PPh3)4 (54.3 mg, 0.047 mmol) in DME (3.6 mL) and water (1.1 mL)

was heated to 80 °C for 4 h under Ar atmosphere. The mixture was diluted with water,
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extracted with ACOEt, washed with NaHCOs aqueous solution, dried over Na;SOy, filtered,
poncentrated in bvacuo, purified by column chromatography on basic silica gel
(hexane/AcOEt = 80/20 to 0/100) and recrystallized with AcOEt/heptane to yield the title
compound (23.9 mg, 7% yield) as a pale yellow solid: mp 159-163 °C. 'H NMR (DMSO-
ds, 300 MHz): § ppm 6.63 (1H, d, J = 8.0 Hz), 6.99 (1H, d, J = 1.9 Hz), 7.32-7.43 (3H, m),

. 7.54-7.60 (2H, m), 7.69-7.76 (2H, m), 7.78-7.82 (1H, m), 7.85 (lH,Ad, J = 1.9 Hz), 7.85-

7.92 (1H, m), 8.96 (1H, d, J = 8.0 Hz). Anal. Calcd for C21H13F3N202 0.3H;0: C, 65.05; H,

" 3.54; N, 7.22. Found: C, 65.20; H, 3.63: N, 7.29.

[0530]
Example 86

3-(2-Phenylthiophen-3-yl)-1 -[_3-(triﬂuoroinéthyl)phenyl]pyridazin-4( 1H)-one

A mixture of 3-bromo-1-[3-(trifluoromethyl)phenyl]pyridazin-4(1H)-one (137 mg,
0.428 mmol), (2-phenylthiophen-3-yl)boronic acid (87.4 mg, 0.428 mmol), Na,CO; (136

" mg, 1.28 mmol) and Pd(PPh;)‘; (24.7 mg, 0.021 mmol) in DME (1.6 mL) and water (0.49

mL) was heated to 80 °C for 18 h under Ar atmosphere. The mixture was diluted Wlth.
water, extracted with AcOEt, washed with NaHCOj; aqueous solution, dried over Na;SO,,
filtered, concentrated in vacuo, purified by column chromatography on basic silica gel
(hexane/AcOEt = 80/20 to 0/100) a_ndv recrystallized with AcOEt/heptane to yield the title
-compound (38.6 mg, 23% yield) as a white solid: mp 167-168 °C. 'H NMR (DMSO-dg;,
300 MHz): 6 ppm 6.62 (1H, d, J = 8.0 Hz), 7.30-7.41 (5H, m), 7.47 (1H, brs), 7.51 (1H, d, |
J=5.2 Hz), 7.55-7.72 (4H, m), 8.91 (1H, d, J= 8.0 Hz). Anal. Calcd for CyH3F3N,08: C,

" 63.31; H, 3.29; N, 7.03. Found: C, 63.08; H, 3.37; N, 7.01.

[0531]

“Example 87
336
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5-Methoxy-3-(1-phenyl-1 H-pyrazol-5-yl)-1-pyridin-4-ylpyridazin-4( 1 H)-one

o} 0 A

A mixture of 3-acetyl-5-methoxy-1-pyridin-4-ylpyridazin-4(1H)-one (2.9 g, 12 mmol)

and N,N-dimethylformamide dimethyl acetal (20 mL) was refluxed for 3 h. The mixture
5 was concentrated under reduced pressure. '

A solution of the residue and phenylthydrazine (2.3 mL, 23 mmol) in AcOH (30 mL)
was rcﬂuxed for 3 h. After stirring at room temperature overnight, the mixture was
concentrated under reduced pressure. The residue was diluted with AcOEt. The -mixture
was ‘washed witﬁ saturated_ NaHCO; aqueous solution and brine. The organic layer was

10. driéd over MgSO,, filtered and concentréted under reduqed pressure. The residue was
pﬁriﬁed by basic silica gel column chromatography eluting with AcOEt/hexane (30/70-
100/0) to give pale yellow crystals. The crystals were washed with AcOEt and
recrystallized from MeOH/AcOEt/he_xané to give the title compound (0.76 g, 19% yield) as
-~Wh'ite crystals: mp 195-197 ‘;C; 'H NMR (300 MHz, DMSO-dg): 8 ppm 3.90 (3H, s), 7.17-
15 7.23-(3H, m), 7.35-7.50 (5H, m), 7.82 (1H, d, J - 1.9 Hz), 8.52 (2H, dd, J = 4.8, 1.5 Hz),
8.64 (1H, s). LC-MS (ESI) m/z 346 M +HJ". Anal. Calcd for CisH;sNsO»: C, 66.08; H,
4.38; N, 20.28. Found: C, 65.85; H, 4.30; N, 20.25. | |
[0532] |
Example 88 _ |
20 5-Methoxy-3-(1-phenyl-1H-pyrazol-5-yl)-1-quinolin-8-ylpyridazin-4(1H)-one
B M\ -

P

05

A mixture of 3-bromo-5-methoxy-1-quinolin-8-ylpyridazin-4(1H)-one (70 nig, 0.217
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mmol), 1-phenyl-5-(4,4,5 5-tetramethyl-1 3,2-dioxaborolan-2-yl)-1H-pyrazole (88.1 mg,

- 0.326 mmol), KOAc (42.6 mg, 0.434 mmol) and PdClz{P(t-Bu)z(Ph-p NMez)}z (7.7 mg,

0.0109 mmol) in BuOH (1.1 mL) and water (0.1 mL) was heated to reflux for 16 h under
Ar atmosphere. The mixture was diluted with water, extracted with AcOEt, washed with
saturated NaHCO; aqueous solution, dried over Na,SO,, filtered, concentrated in vacuo,

purified by column chromatography on basic silica gel (hexane/AcOEt = 50/50 to 0/ 100

and AcOEt/MeOH = 100/0 to 70/30) and recrystallized with AcOEt/hexane to yield the

title compound (69.9 mg, 81% yield) as a white solid: mp 189-192 °C. 'H NMR (DMSO-
dé, 300 MHz): 6 ppm 3.76 (3H, s), 6.98 (1H, s), 7.31-7.49 (6H, m), 7.58-7.73 (2H, m), 7.78

‘(IH, d, T = 1.9 Hz), 8.14 (1H, d, J = 8.3 Hz), 8.54 (1H, d, J = 7.9 Hz), 8.67 (1H, s); 8.99

(1H, d, J = 4.1 Hz). Ahal. Calcd for>C23H17N502: C, 69.86; H, 4.33; N, 17.71. Found: C,

| 69.61; H, 4.37; N, 17.57.

[0533]
Example 89

5-Methoxy-3-(1-phenyl-1 H-pyrazol'-S-yl)- 1-(1,2,3,4-tetrahydroquinolin-8-

* yl)pyridazin-4(1H)-one hydrochloride

0] i I\

A  mixture of 5-methoxy-3-(1-phenyl-1H-pyrazol-S;yl)-l-.quinolin-8-ylpyridazin-

4(1H)-one (42.6 mg,' 0.108 mmol) and PtO, (4.0 mg, 0.018 mmol) in TFA (1 mL) was

stirred at room temperature for 2 dayé under H; atmosphere. The mixture was diluted with
MeOH, filtered through' a pad of celite, dilﬁfed with saturated NaHCO; aqueous solution,
concentrated in vacuo and purified by columnv chromatography on basic silica gel
(hexane/AcOEt = 50/50 to 0/100). To ‘t'he residue was added 4 N HCI in AcOEt and

triturated with toluene/hexane to yield the title compound (20 mg, 43% yield) as a yellow

solid: "H NMR (DMSO-ds, 300 MHz): & ppm 1.69-1.82 (2H, m), 2.70 (2H, t, J = 6.6 Hz),
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3.12 (2H, t, J=5.3 Hz), 3.75 (3H, s), 6.41 (1H, t, J =7.6 Hz), 6.64 (1H, d, ] = 6.4 Hz), 6.88
(1H, d, J = 1.9 Hz), 6.94 (1H, d, ] = 6.0 Hz), 7.12-7.44 (5H, m), 7.76 (1H, d, J = 1.9 Hz), -
8.14 (1H, s). ' |
{0534)]
Example 90
1-(2,2-Difluoro-1,3-benzodioxol-4-yl)-5-methoxy-3-(1-phenyl-1H-pyrazol-5-
yl)pyridazin-4(1H)-one

/o%

A solutiph of 1-(2,2-difluoro-1,3-benzodioxol-4-yl)-3-[3-(dimethylamino)prop-2-
enoyl]-5-methoxypyridazin-4(1H)-one (2.0 g, 5.3 tﬁmol) and phenylhydrazine (1.0 mL, 11
mmol) in AcOH (20 mL) was reﬂuxedA for 3 h. The mixture was concentrated under
reduced pressure. The'_ residue was diluted with AcOEt, and washed with saturated
NaHCOj; aqueous solution and brine. The organic layer was dried over MgSOs,, filtered :
and concentrated under reduced pressure. The residue was chromatographed on silica gel
(30/70-100/0 AcOEt/Hexane) to give yellow crystals. The residual crystals were

recrystallized from AcOEt/hexane to give the title compound (1.1 g, 51% yield) as white -

‘crystals: mp 181-183°C; 'H NMR (300 MHz, CDCLy): & ppm 3.95 (3H, s), 6.19 (1H, dd, J

= 8.3, 1.1 Hz), 6.89 (1H, t, J = 8.3 Hi), 6.99 (1H, dd, J = 8.3, 1.1 Hz), 7.36-7.47 (6H, m),
7.80 (1H, d, J=23 Hz), 8.07 (1H, s). LC-MS (ESI) m/z 425 [M + HJ". Anal. Calcd for
C21H14F2N4O4: C, 59.44; H, 3.33; N, 13.22. Found‘: C, 59.43; H, 3.44; N, 13.22. |
[0535] | |
Example 91 _
1-(2-Fluoro—4-hydr6xyphenyl)-5 -methoxy-3-(1-phenyl-1H-pyrazol-5-yl)pyridazin-
4(1.H)-one |
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0 &
@ Q)
A }mixture of 1-[4-(benzyloxy)-2-ﬂuofoph¢nyl]~5-methoxy-3-(1-phenyl-lH-pyrazol-S-
yljpyrfdazin-4(1H)—one (5.53 g, 11.8 mmol), 16% Pd-C (50% wet, 3.0 g), THF (150 mL),
and MeOH (150 mL) was hydrogenated for 1.5 h at room tempéréture. The reaction
5 mixture was filtered, and the filtrate was concentrated under reduced pressure. The residue
was recrystallized from MeOH/H,O to give the title compound (4.07 g, 91% yield) as a
“pale yellow solid: mp 223-224 °C; 'H NMR (300 MHz, DMSO-de): 8 ppm 3.75 (3H, s),
6.60-(1H, ddd, J = 1.1, 2.6, 8.7 Hz), 6.73 (1H, dd,v J =2.6, 12.8 Hz), 6.90-6.96 (2H, m),
7.28-7.44 (5H, m), 7.78 (1H, d, J = 1.9 Hz), 8.39 (1H, d, J = 1.9 Hz), 10.44 (1H, brs). LC-
10 . MS (ESI) m/z 379 [M + HJ". Anal. Calcd for CooH;sFN4O5:0.5H,0: C, 62.01; H, 4.16; N,
14.46. Found: C, 62.18; H, 4.16; N, 14.49. |
[0536]
Example 92 - |
1-[2-Fluéro—4-(triﬂuoromethoxy)phenyl]-5-methoxy-3-(1-phenyl-lH-pyrazol-S-
15 yh)pyridazin-4(1H)-one o o '

[+] I A

A solution of 3-acetyl_-1-[2-ﬂuoro-4-(triﬂlioromethoxy)phenyl]-S-methoxypyridazin-
-4(1H)-one (2.8 g, 8.1 mmol) and N,N-dimethylformamide diisopropyl acetal (8.5 mL, 4'0
mmol) in toluene (50 mL) was refluxed for 5 h. After stirring at room temperature -
20 * overnight, the mixture was concentrated under reduced pressure.
| A solution of the residue and phenylhydrazine (2.0 mL, 20 mmol) in AcOH (30 mL)

was refluxed for 3 h. After stirring at room temperature overnight, the mixture was
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concentrated under reduced pressure. The residue was diluted with AcOEt, and washed
with saturated NaHCO; aqueous solution and brine. The organic layer was dried over
MgSQ,, filtered and concentrated under reduced pressure. The residue Qas
chromatographed on~siiica gel _(10/90-100/0 AcOEt/hexane) to give 2.4 g of the crude ‘
producf. ‘

One grém of the crude product was purified by preparative HPLC, and the combined
fraction was concentrated under reduced pressure. The residual solution was basified with
saturated NaHCO; aqueous solution and extracted with AcOEt. The organic layer was
washed with brine, dried over MgSO4, filtered and concentrated uﬁder reduced pressure.
The residual crystals were recrystallized from AcOEt/hexane to give the title compound
(0.66 g) as white crystals: mp 117-118 °C; 'H NMR (30-0‘MHz, CDCl): 6 ppm 3.90 (3H,
s), 6.43 (1H, t,J = 8.7 Hz), 6.85-6.90 (1H, m), 7.09 (1H, dd, J = 11.5, 1.7 Hz), 7.34 (1H, d,
J =1.9 Hz), 7.3‘5-7.47 (5H, m), 7.77 (1H, d, ] = 2.3 Hz), 7.78 (1H, d, J = 1.9 Hz). LC-MS
(ESI) m/z 447 [M + H]". Anal. Caled. for Cy H 4F4N4sOs: C, 56.51; H, 3.16; N, 12.55..
Found: C, 56.51; H, 3.14; N, 12.61. |

Preparative HPLC was performed at the conditions described below.

Column: Waters SunFire Column C18 (30 x 50 mm S-5pm)

Column temp: 25 °C _

" Mobile phase: (A) 0.1% TFA in distilled water, (B) 0 1% TFA in acetonitrile‘

Gradient: 0 min (A/B = 90/10) — 1 min (A/B 90/10) — 4.75 min (A/B = 0/ 100)
7. 40 min (A/B = 0/100) —7.41 min (A/B = 90/10) — 8.50 min (A/B = 90/10)

Flow rate: 70 mL/min

Detector: UV 220 nm

Concentration: 100 mg/mL .

Inject volume: 10 mL

[0537]

Example 93
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3-Fluoro-4-[5-methoxy-4-oxo-3-(1-phenyl-1H-pyrazol-5-yl)pyridazin-1(4H)-

yl]phenyl trifluoromethanesulfonate -

Q
. B
N
Y O
N/
£
e F
j\/o
F S,
7N
(e JN+)

NaH (60% in oil, 0.552 g, 13.8 mol) was added' portionwise at r_obm temperature to a
5 solution 6f 1-(2-ﬂuoro-4-hydroxyphenyl)—5-methoxy-3;(1-phenyl-lH-pyrazol-S-
yhpyridazin-4(1H)-one  (4.01 g 106 mmol) and  N-
phenylbis(trifluoromethanesulfonimide) (4.18 g, 11.7 mmol) in THF (600 mL). After
stirring for 1 h, the reaction mixture was concentrated under reduced pressure. The fesidue
waé diluted with AcOEt, washed with ‘water and briheg dried over MgSO,, and
- 10 _conéeritrated under reduced pressure. The residue was purified by silica. gel column
chromatography eluting §vith hexane/AcOEt (1/2) and crystallized from hexane/AcOEt to
give the title compound (4.73 g, 87% yield) as a white solid: mp 108-110 °C; '"H NMR
(300 MHz, CDC13)Z‘8 pi)m 3.91 (3H, s), 6.46 (1H, t, ] = 9.0 Hz), 6.94 (lH; ddd, J=1.5, 2.6,
9.0 Hz), 7.18 (1H, dd, J = 2.6, 10.9 Hz), 7.34-7.47 (6H, m), 7.78 (1H, d, J = 2.6 Hz), 7.79
15 " (1H, d, ] = 1.9 Hz). LC-MS (ESI) m/z 511 [M + H]". Anal. Calcd for C2iHi4F4N4OsS: C,
49.42; H, 2.76; N, 10.98. Found: C, 49.30; H, 2.79; N, 10.96.
[0538] |
Example 94 ‘
1-3-B romo-2-flu6rophenyl)-5-methoxy-3 -(1-phenyl-1 H-pyrazol;S-yl)pyridazin-
20 4(1H)-one ‘ ’ -
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A mixture of 3-acetyl-1-(3-bromo-2-fluorophenyl)-5-methoxypyridazin-4(1H)-one

- (2:98 g, 8.74 mmol) in N,N-dimethylformamide dimethyl acetal (30 mL) was heatéd to

reﬂux for 3.5 h. The mixture was concentrated in vacuo. To the residue were added AcOH

(30 mL) and phenylhydrazine (1.72 mL, 17.5 mmol). The mixture was heated to reflux for

4 h. The mixture was diluted with 1 M HCI aqueous solution, extracted with AcOEt,
washed with saturated NaHCO; aqueous solution, dried over Na;SO,, filtered,
concentfated in vacﬁo‘, purified by column chromatography .on basic silica gel
(hexane/AcOEt = 50/50 to 0/100) and reci'ystallized with EtOH to yield the title compound
(2.29 g, 59% yield) as a yellow solid: mp 186—191 °C. '"H NMR (DMSO-ds, 300 MHz): §
ppm 3.77 (3H, s), 6.9§ (1H, d, J = 1.9 Hz), 7.08-7.15 (1H, m), 7.17-7.26 (1H, m), 7.28-
7.47 (5H, m), 7.74-7.86 (2H, m), 8.55 (1H, d, ] = 2.3 Hz). Anal. Calcd for C20H14BrFN‘l¢Oz:
C, 54.44; H, 3.20; N, 12.70. Found: C, 54.70; H, 3.30; N, 12.82.

[0539]

Example 95 _

5-Methoxy-3-(1-phenyl-1H-pyrazol-5-yl)-1 -(2,2,6-triﬂuofo- 1 ,3-beniodioxol-5—

yl)pyridazin-4(1H)-one

o] i A

A mixture of 3-bromo-5-methoxy-l-(2,2,6-triﬂuoro-1,3-benzodiokol—S-yl)pyridazin-
4(1H)-one (145 mg, 0.383 mmol), 1-phenyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)-lH-pyrazole (155 mg, 0.575 mmol), K,COs3 (106 mg, 0.766 mmol) and PdCl,{P(t-
Bu),;(Ph-p-NMe;)}» (13.6 mg, 0.0192 mmol) in toluene (1.9 mL) and water (0.19 mL) was

heated to reflux for 18 h under Ar. The mixture was diluted With NaHCO; aqueous solution,

extracted with AcOEt, dried over Na,;SO,, filtered, concentrated in vacuo and purified by

column chromatography on basic silica gel (hexane/AcOEt = 50/50 to 0/100) and

recrystallized with AcOEt/hexane to yield the title compound (102 mg, 60% yield) as a
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pale yellow solid: mp 200-202 °C. 'H NMR (DMSO-dg, 300MHz): & ppm 3.76 (3H, s),
6.97 (1H, d, J = 1.9 Hz), 7.27-7.47 (6H, m), 7.79 (1H, d, J = 1.9 Hz), 7.86 (1H,d,J=9.4
Hz), 8.48 (1H,d,J = 1.9 Hi).‘Anal. Calcd for C;H;3F3N4O4: C, 57.02; H, 2.96; N, 12.67.
Found: C, 56.94; H, 3.01; N, 12.59. .

[0540]

Example 96

5-Methoxy-1-(2,2,3,3,7-pentaﬂuoro-2,3-dihydro_-1,4-benzodioxin-6-yl)—3-(1—phenyl-

1H-pyrazol-5-yl)pyridazin-4(1H)-one

A  mixture  of 3-bromo—5-methox3;-l-(2,2,3,3,7-pentaﬂuoro-2,3-dihydro~1,4-

- benzodioxin-6-yl)pyridazin-4(1H)-one (200 mg, 0.466 mmol), 1-phenyl-5-(4,4,5,5-

tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazole (189 mg, 0.699 mmol), K,COs (129 mg,
0.932 mmol) and PdCL{P(t-Bu),(Ph-p-NMe,)}, (16.5 mg, 0.0233 mmol) in toluene (2.3

mL) and water (0.23 inL) was heated to reflux for 20 h under Ar. The mixture was diluted

with water, brine and saturated NaHCOj3 aqueous solution, extracted with AcOEt, dried

over Na,;SO,, filtered, concentrated in vacuo, »p‘uriﬁed by column chromatography on basic
silica gel (hexane/AcOEt = 50/50 to 0/100) and recrystallized with AcOEt/hexane to yield
the titl¢ compound (150 mg, 66% yield)- as a white solid: mp 192-194 °C. 'H NMR
(DMSO-dg, 300 MHz): 8 ppm 3.76 (3H, s), 7.00 (1H, d, J = 1.9 Hz), 7.28-7.48 (6H, m), |
7.79 (1H, d, J = 1.9 Hz), 7.93 (1H, d, J = 10.5 Hz), 8:.51 (1H, d, J = 1.9 Hz). Anal. Calcd
for C22H|3F;N4O4: C, 53.67; H, 2.66; N, 11.38. Found: C, 53.73; H, 2.72; N, 11.33.

[0541]

Elxample 97

1'-[.4-(Cyclopropylethynyl)-Z-ﬂuorophenyl]-5 ;methoxy-3 -(1-phenyl-1H-pyrazol-5-
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yl)pyridazin-4(1H)-one

[
e I i N )
e ©

F

A mixture of 3-fluoro-4-[5-methoxy-4-oxo-3-(1-phenyl-1H-pyrazol-5-yl)pyridazin-
1(4H)-yl]pheny1 tnﬂuoromethanesulfonate (255 mg, 0.5 mmol), cyclopropylethylene
(0.0846 mL, 1.0 mmol), 1-Pr2NEt (0.348 mL, 2 0 mmol), Cul (9.5 mg, 0.05 mmol),
Pd(PPh3),Cl, (17.5 mg, 0.025 mmol) and PPh; (6.6 mg, 0.025 mmol) in DMF (1 mL) was
heated to 40 °C for 90 min under Ar. The mixture was diluted with NaHCO; aqueous
solution, extracted with AcOEt, dried over Na;SO, filtered, concentrated in vacuo,
puriﬁed by column chromatography on basic silica gel (hexane/AcOEt = 50/50 to 0/ 100)
and recrystallized with AcOEt/hexane to yield the title compound (181 mg, 85% yield) as a |
yellow solid: mp 145-146 °C. lH_NMR (DMSO-dg, 300MHz): & ppm 0.74-0.82 (2H, m),
0.88-0.98 (2H, m), 1.58 (1H, tt, J = 8.2, 5.1 Hz), 3.77 (3H, s), 6.9i-7.01 (2H, m), 7.20 (1H,

~dd, J=8.3, 1.1 Hz), 7.28-7.51 (6H, m), 7.78 (1H, d, J = 1.9 Hz), 8.47 (1H, d, J = 1.9 Hz).

Anal. Calcd for C25H19FN402: C, 70.41; H, 4.49; N, 13.14. Found: C, 70.33; H, 4.60; N,
13.08.

[0542]

Example 98

1-(4-Cyclopropyl-2-fluorophenyl)- 5-methoxy 3-(1-phenyl- lH-pyrazol -5-yl)pyridazin-
4(1H)-one

[o] ’ N

- A mixture of 3-fluoro-4-[5-methoxy-4-oxo-3-(1-phenyl-1H-pyrazol-5-yl)pyridazin-
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1(4H)-yl]phenyl triflucromethanesulfonate (255 mg, 0.5 mmol); cyclopropylboronic acid
(55.8 mg, 0.65 mmol), K3PO4 (372 mg, 1.75 mmol), Pd(OAc), (5.6 mg, 0.025 mmol) and

:tricyclohexylphosphine (14 mg, 0.05 mmol) in toluene (2.25 mL) and water (0.11 mL) was

heated to 100 °C for 4 h under Ar. The mixture was diluted with NaHCO; aqueous solution,
extracted with AcOEt, dried over Na;SOy, filtered, concentrated in vacuo, purified by
column chromatography on basic silica gel‘ (hexane/AcOEt = 50/50 to 0/100) and
recrystallized with AcOEt/hexane to yield thé title compound (128 mg, 64% yield) as a
white solid: mp 140-142 °C. 'H NMR (DMSO-d6, 300 MHz): & ppm 0.70-0.82 (2H, m),

0.96-1.10 (2H, m), 1.94-2.09 (1H, m), 3.76 (3H, s), 6.87-7.01 (3H, m), 7.09-7.18 (1H, m),
$7.28-7.50 (5H, m), 7.78 (1H, d, J = 1.9 Hz), 8.44 (1H, d, J = 1.9 Hz). Anal. Calcd for

C23H19FN4O2: C, 68.65; H, 4.76; N, 13.92. Found: C, 68.47; H, 4.82; N, 13.84.-
[0543]
Ex_ample 99
1-[4-(3,6-Dihydro—2H-pyran-4-yl)-2-ﬂuorophenyl]-54methoxy—3 -(1-phenyl-1H-

pyrazol-5-yl)pyridazin-4(1H)-one

A mixture of 3-fluoro-4-[5-methoxy-4-oxo0-3-(1-phenyl-1H-pyrazol-5-yl)pyridazin-
1(4H)-yl]phenyl trifluoromethanesulfonate (459 mg, 0.9 mmol), 3,6-dihydro-2H-pyran-4-
boronic acid pinacol ester (210 mg, 1.0 mmol), Pd(PPhs)s (52 mg, 0.045 mmol), Na,COs

(212 mg, 2.0 mmol), DME (4 mL), and H,O (1 mL) was refluxed overnight under Ar
‘atmosphere. After cooling to room temperature, the precipitate was collected by filtration

" and recrystallized from THF/MeOH to give the title compound (364 mg, 91% yield) as a

white solid: mp 229-231 °C; '"H NMR (300 MHz, DMSO-dG): & ppm 2.40-2.50 (2H, m),
3.77 (3H, s), 3.82 (2H, t, J = 5.5 Hz), 4.22-4.27 (2H, m), 6.43-6.48 (1H, m), 6.97 (1H, d, J
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=1.9 Hz), 7.02 (1H, t, J = 8.7 Hz), 7.29-7.46 (6H, m), 7.52 (1H, dd, J = 1.9, 12.8 Hz), 7.79
(1H, d, J = 1.9 Hz), 8.48 (1H, d, J = 1.9 Hz). LC-MS (ESI) m/z 445 [M + H]". Anal. Calcd
for CosH21FN4O3: C, 67.56; H, 4.76; N, 12.61. Found: C, 67.31; H, 4.58; N, 12.52.

[0544] |

Example 100

1-[2-Fluoro-4-(tetrahydro-2H-pyran-4-yl)phenyl]-5-methoxy-3-(1-phenyl- 1H-pyrazol-
S-yl)pyridazin-4(1H)-one

[o] [ A

A mixture of 1-[4-(3,6—dihydro-2H-pyran-4-yl)-2-ﬂuorophenyl]-5-methoxy-3—(1-
phenyl-1H-pyrazol- 5-yl)pyr1dazm-4(1H) -one (300 mg, 0. 675 mmol), 10% Pd-C (50% wet ‘
300 mg), THF (30 mL), and MeOH (30 mL) was hydrogenated for 2 h at room temperature.
The reaction mixture was filtered, and the ﬁltra;e 'was concentrated under reduced pressure.

The residue was recrystallized from MeOH/H;O to give the title compound (255 mg, 85%

yield) as a white solid: mp 187-189 °C; '"H NMR (300 MHz, CDCls): & ppm 1.57-1.83 (4H,

m), 2.72-2.82 (1H, m), 3.45-3.58 (2H, m), 3.90 (3H, s), 4.09 (2H, td, J = 3.0, 11.3 Hz),
635 (1H, t, T = 8.3 Hz), 6.86 (1H, dd, ] = 1.5, 8.3 Hz), 7.03 (1H, dd, J = 1.9, 12.8 Hz), 7.28
(1H, d, ] = 1.9 Hz), 7.35-7.46 (SH, m), 7.78 (1H, d, J = 1.9 Hz), 7.79 (1H, d, J = 2.6 Hz).
LC-MS (ESD) m/z 447 [M + HJ". Anal. Caled for C;sHysFNO;: C, 67.25; H, 5.19; N,
12.55. Found: C, 67.13 H, 5.13; N, 12.57. |

[0545]

Example 101

1-[2-Fluoro-4-(3-fluoroazetidin-1-yl)phenyl]-5-methoxy-3-(1-phenyl-1H-pyrazol-5-

yl)pyridazin;4(1H)-one

- 347
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A- .mixt'ure of l-(2-ﬂuoro-4-iodophenyl)-S-methoxy‘-3-(ll -phenyl-1H-pyrazol-5-
yl)pyridazin-4(1H)-one (244 mg, 0.5 mmol), 3-fluoroazetidine hydrochioride (66.9 mg, 0.6
mmol), NaO-t-Bu (125 mg, 1.3 mmol), Xantphos (46.3 nig, 0.08 mmol) and Pdy(dba);

5 (18.3 mg, 0.02 mmol) in 1,4-dioxane (2.5 mL) was heated to 90 °C for 13 h under N;. The
mixture was diluted with NaHCO; aqueous solut_ion, extracted with AcOEt, dried over
Na,SO,, filtered, concentrated in vacuo, purified by column chromatography on basic
silica gel (hexane/AcOEt = 50/50 to 0/100) and recrystallized with AcOEﬂhexane to yield
~ the title compound (88 mg, 40% yield) as a pale yellow solid: mp 162-163 °C. 'H NMR
10 (DMSO-dg, 300 MHz): 8 ppm 3.76 (3H, s), 3.86—4.64 (2H, m), 4.12-4.29 (2H, m), 5.36-
| 5:64 (1H, m), 6.25 (1H, dd, J = 8.5, 2.1 Hz), 6.48 (1H, dd, J = 12.8, 2.3 Hz), 6.81-6.95 (2H,
m), 7.25-7.48 (5H, m), 7.77 (1H, d, J = 1.9 Hz), 8.36 (1H, d, J = 1.9 Hz). Anal. Calcd fof
C23HioF>Ns0;: C, 63.44: H, 4.40: N, 16.08. Found: C, 63.62: H, 4.44: N, >15.92. .
[0546] o
15 Example 102
1-{4-(3,3-Difluoroazetidin- 1-yl)-2-fluorophenyl]-5-methoxy-3-(1-phenyl-1H-pyrazol-
5-yl)pyridazin-4(1H)-one

o . ‘\

A mixture of 1-(2-fluoro-4-iodophenyl)-5-methoxy-3-(1-phenyl-1H-pyrazol-5-
20 yhpyridazin-4(1H)-one (244 mg, 0.5 mmol), 3,3-difluoroazetidine hydrochloride (77.7 mg,

0.6 mmol), NaO-t-Bu (125 mg, 1.3 mmol), Xantphos (46.3 mg, 0.08 mmol) and Pdy(dba);
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(18.3 mg, 0.02 mmol) in 1,4-dioxane (2.5 mL) was heated to 90 °C for 16 h under Ar. The
mixture was diluted with NaHCO; aqueoils solution, extracted with AcOEt, dried over
Na,SO,, filtered, concentrated in vacuo, purified by column chromatography on basic

silica gel (hexane/AcOEt = 50/50 to 0/100) and recrystallized with AcOEt/hexane to yield

the title compound (123 rrig, 54% yield) as a pale yellow solid: mp 204-206 °C. 'H NMR

(DMSO-ds, 300 MHz):  ppm 3.76 (3H, s), 4.35 (4H, t, J = 12.4 Hz), 6.36 (1H, dd, J = 8.9,
2.4 Hz), 6.61 (1H, dd, J = 12.8, 2.3 Hz), 6.87-6.99 (2H, m), 7.25-7.49 (SH, m), 7.78 (1H, d,
J=1.9Hz), 838 (1H, d, J% 1.5 Hz). Anal. Caled for Ca3HysF3NsO: C, 60.93; H, 4.00 N,
15.45. Found: C, 61.00; H, 3.99; N, 15.50. |

[0547] |

Example 103

1-[4~(3,3-Difluoropyrrolidin-1-yl)-2-fluorophenyl]-5-methoxy-3-(1-phenyl-1H-

. pyrazol-5-yl)pyridazin-4(1H)-one

e

N

e

F

o Q
_N

A suspension of 3-ﬂuoro-4-[§-methoxy-4-oxo-3-(1-phenyl-lH-pyrazol-S-yl)pyridazin-
1(4I—I)-yl]phenyl' triﬂuoromethanesulfonate (204 mg, 0.4 mmol), 3,3-difluoropyrrolidine
hydrochloride (71.8 mg, 0.5 mmol), Pdy(dba); (9.2 mg; 0.01 mmol), Xantphos (23.1 mg,
0.04 mmol), and NaOtBu (96.1 mg, 1.0 mmol) in ‘1,4-dioxane (2mL) wa§ stirred for 3 hat

90 °C under Ar atmosphere. The reaction mixture was poured into water and extracted with

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

reduced pressure. The residue was subjected to Basic silica gel colump chromatography
followed by purification by preparative HPLC. Recrystallization from MeOH/H;O gave
the title compound (21.0 mg, 11% yield) as a yellow solid: mp 195-197 °C; '"H NMR (300
MHz, CDCl;)‘: O ppm 2.46-2.60 (ZH, m), 3.52 (2H, t,J=7.2 Hz), 3.66 (2H, t, ] = 12.8 Hz),
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3.89 (3H, s), 6.09 (1H, dd, J = 2.6, 9.0 Hz), 6.23 (1H, dd, J = 2.6, 13.9 Hz), 6.33 (.lH, t,J=
- 9.0 Hz), 7.25 (1H, d, J = 1.9 Hz), 7.33-7.44 (SH, m), 7.71 (1H, d, J=23Hz), 7.77 (1H, 4,
J =2.3 Hz). LC-MS (ESI) m/z 468 [M + H]". Anal. Calcd for C2HoF3N;O;: C, 61.67; H,
431 N, 14.98. Found C,61.51; H,4.38; N, 14.89.
5 Preparative HPLC was performed at the conditions described below.
Column: Waters SunFire Cdlumn C18 (30 x 50 mm S-5 pm)
Column temp: 25 °C ‘
Mobile phase: (A) 0.1% TFA in distilled water, (B) O.I%TFA in acetonitrile
Gradient: 0 min (A/B = 60/40) — 1 min (A/B = 60/40) — 4.75 min (A/B = 0/ 100)
10 - 7.40 min (A/B = 0/100) — 7. 41 min (A/B = 60/40) — 8.50 min (A/B = 60/40)
Flow rate: 70 mL/min
Detector: UV 220 nm
Concentration: 50 mg/mL
Inject volume: 0.150 mL
15 Retention time: 2.44 min
[0548]
Example 104 ,
1-[2-Fluoro-4-(3,3,4,4-tetrafluoropyrrolidin-1-yl)phenyl]-5-methoxy-3-(1-phenyl-1H-
pyrazol 5-yl)pyr1dazm-4(1H) one |

Q
|
O N
fﬁ(%

N

20 R |

| A suspension of 1-(2-ﬂuoro-4-ioddphenyl)—5-methoxy-3-(l-phenyl-lH-pyrazol-S-
yl)pyridazin-4(1H)-one (488 mg, 1.0 mmol), 3,3,4,4-tetraﬂuoropyrrolidine hydrochloride
(215 mg, 1.2 mmol), Pdy(dba); (18.3 mg, 0.02 mmol), Xantphos (46.3 mg, 0.08 mrﬁol), .’
and NaOtBu (250 mg, 2.6 mmol) in 1,4-dioxane (5 mL) was stirred for 6 h at 90 °C under
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Ar atmosphere. The reaction mixture was poured into water and extracted with AcOEt. The

extract was washed with brine, dried over MgSQ,, and concentrated under reduced

~ pressure The residue was subjected to basic silica gel column chromatography eluting with
: hexane/AcOEt (1/1-0/1) and crystalllzed from hexane/AcOEt to give the title compound
(366 mg, 73% yield) as a white solid: mp 175-177 C 'H NMR (300 MHz, CDCL): 8 ppm

3.75-3.89 (7H, m), 6.10 (1H, ddd, J = 0.8, 2.6, 9.0 Hz), 6.26 (1H, dd, J = 2.6, 13.6 Hz),
6.35 (1H, t, J = 9.0 Hz), 7.27 (1, d, J = 1.9 Hz), 7.34-7.46 (SH, m), 7.71 (1H, d, J = 2.6

Hz), 7.78 (1H, d, J = 1.9 Hz). LC-MS (ESI) m/z 504 [M + HJ".Anal. Calcd for
C24HisFsNsOy: C, 57.26; H, 3.60; N, 13.91. Found: C, 57.17; H, 3.61; N, 13.79.

[0549]
Example 105
1-[4-(3,3-Diﬂuoropiperidin-l-yl)-2-ﬂuorophenyl]-5-methoxy-3 -(1-phenyl-1H-

| pyrazol-5-yl)pyridazin-4(1H)-one

[o]
B
N

© O

O

F

Lol

A mixture of 1-(2-ﬂu0r0-4-i0dophehyl)-5-methoxy-3-(1-phenyl-lH-pyrazol-S-
yl)pyridazin-4(1H)-one (244 nig, 0.5 mmol), 3,3-difluoropiperidine hydrochloride (94.6
mg, 0.6 mmol), NaO-t-Bu (125 mg, 1.3 mmol), Xantphos (46.3 mg, 0.08 mmol) and

Pdy(dba); (18.3. mg, 0.02 mmol) in 1,4-dioxane (2.5 mL) was heated to 90 °C for 14 h

under Ar. The mixture was diluted with N'aHCO; aqueous solution, e);tracted with- AcOEt,
dried over N52804, filtered, concentrated in vacuo, purified by column chromatography on
basic silica gel (hexane/AcOEt = 50/50 to 0/ 100) and recrystallized with AcOEt/hexane to
yield the title corppound (132 mg, 55% yield) as a yellow solid: mp 182-187 °C. 'H NMR

~ (DMSO-ds, 300 MHz): & ppm 1.68-1.81 (2H, m), 1.97-2.16 (2H, m), 3.34-3.43 (2H, m),
3.67 (2H, t, J = 11.9 Hz), 3.76 (3H, s), 6.73-7.10 (4H, m), 7.24-7.50 (SH, m), 7.78 (1H, d, J
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= 1.9 Hz), 8:39 (1H, d, J = 1.9 Hz). Anal. Calcd for C;sHoF3NsO2: C, 62.36; H, 4.61; N,
14.55. Found: C, 62.60; H, 4.60; N, 14.31. | ‘
[0550)
Example 106
1-{4-(4,4-Difluoropiperidin-1-yl)-2-fluorophenyl]-5-methoxy-3-(1-phenyl-1H-

pyrazol-5-yl)pyridazin-4(1H)-one

Q
TN .
O ’

e
A suspension of 3-ﬂuor6-4-[5-mgthoxy-4-oxo-3-(l-phenyl-lH-pyrazol-S-yl)pyridazin-
1(4H)-yl]phenyl triﬂuoromethanesulfonate (408 mg, 0.8 mmol), 4,4_-diﬂuoropiéeridine
hydrochloride (158 mg, 1.0 fnmol), Pd,(dba); (_'3—6.6 mg, 0.04 mmol),'Xantpho's (92.6 mg,
0.16.mmol), and NaOtBu (192 mg, 2.0 mniol) in 1,4-dio_xane (4 mL) was stirred for 3 h at

90 °C under Ar atmosphere. The reaction mixture was poured into water and extracted with

AcOEt. The extract was washed with brine, dried over MgSQ,, and concentrated under

reduced pressure. The residue was purified by basic silica gel column chromatography

eluting with hexane/AcOEt (1/2-0/1) and crystallized from hexane/AcOEt t_o. give the title '
compound (96.0 mg, 25% yield) as a yellow-green solid: mp 192-194 °C; 'H NMR (300
MHz, CDCl;): 6 ppm 2.01-2.14 (4H, m); 3.38-3.42 (4H, m), 3.89 (3H, s),6.31 (1H, t, J =

-9.0 Hz), 6.47 (1H, dd, J = 2.3, 9.0 Hz), 6.61 (1H, dd, ] = 2.6, 14.3 Hz), 7.25 (1H, d,J = 1.9

Hz), 7.34-7.45 (5H, m), 7.73 (1H, d, J =23 Hz), 7.77 (1H, d, J = 2.3 Hz). LC-MS (ESI)
m/z 482 [M + H]+‘. Anal. Calcd for C;5H22F3N'502: C, 62.36; H, 4.61; N, 14.55. Found: C,
62.13; H, 4.62; N, 14.43. - |
[0551]
Example 107 .
1-[2-Fluoro-4-(2-oxoazetidin-1-yl)phenyl]-5-methoxy-3-(1-phenyl-1H-pyrazol-5-
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yl)pyridazin-4(1H)-one

o 1 N
AR
.i‘”@
|

N,
o=<>

A mixture of 1-(2-fluoro-4-iodophenyl)-5-methoxy-3-(1-phenyl-1H-pyrazol-5-
yh)pyridazin-4(1H)-one (244 mg, 0.5 mmol), azetidin-2-one (42.6 mg, 0.6 mmol), K;P0,

(212 mg, 1.0 mmol), trans-1,2-diaminocyclohexane (0.012 mL, 0.1 mmol) and Cul (9.5 mg,

- 0.05 mmol) in 1,4-dioxane (2 mL) was heated to 110 °C for 18 h under Ar. To the mixture

was added azetidin-2-one (42.6 mg, 0.6 mmol). The mixture was heated to 110 °C for 24 h
under Ar. The mixture was diluted with NaHCOs aqueous solution, extracted with AcOEt,
dried ovef Na,SO,, filtered, concen&ated in vacuo, purified by column chromatograph}" on
basic silica gel (hexane/AcOEt = 50/50 to 0/100) and recrystallized with EtOH/hexane to
yield the title compound (95 mg, 44% yield) as a bale yellow solid: mp 189-194 °C. 'H
NMR (DMSO-dg, 300 MHz): & ppm 3.15 (2H, t, J = 4.5 Hz), 3.68 (2H, t, J = 4.5 Hz), 3.77
‘(3H, s); 6.96 (1H, d, J = 1.9 Hz), 7.06 (1H, t, ] = 8.7 Hz), 7.18 (1H, dd, J = 8.7, 1.5 Hz),
7.29-7.48 (6H, m), 7.78 (1H, d, J = 1.9 Hz), 845 (1H, d, J = 1.9 Hz). Anal. Calcd for
Cx3HysFN;sO5: C, 64.03; H, 4.21; N, 16.23. Found: C, 63.75; H, 4.16; N, 16.22.

[0552] | | |

Example 108 _

1-[2-Fluoro-4-(25oxopyrrolidin-1-yl)phenyl]-5-methoxy-3-(l-phenyl-lH—pyrazol-S-
yl)pyridazin-4(1H)-one | |

Q Q
T O

A suspension of 1-(2-fluoro-4-iodophenyl)-5-methoxy-3-(1-phenyl-1H-pyrazol-5-
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yl)pyridazin-4(1H)-one (244 mg, 0.5 mmol), 2-pyrrolidinone (0.046 mL, 0.6 mmbl), Cul

(9.5 mg, 0.05 mmol), trans-1,2-diaminocyclohexane (0.012 mL, 0.1 mmol), and K;PO,

- (212 mg, 1.0 mmol) in 1,4-dioxane (2 mL) was refluxed for 6 h under Ar atmosphere. The

reaction mixture was poured into water and extracted with AcOEt. The extract was washed
with brine, dried over MgSOy, and concentrated under reduced pressure. The residue was
purified by basic silica gel colurﬁn 'chromatography eluting with THF and recrystallized
from MeOH/H,0 to give the title compound (73.6 mg, 33% yield) as a pale yellow solid:
mp 200-202 °C; 'H NMR (300 MHz, CDCl;): 8 ppm 2.16-2.26 (2H, m), 2.62-2.68 (2H, m),

'3.82-3.87 (2H, m), 3.90 (3H, s), 6.40 (1H, t, J = 9.0 Hz), 7.10 (1H, ddd, J = 1.1, 2.3, 9.0
 Hz), 7.30 (1H, d, J = 1.9 Hz), 7.35-7.45 (5H, m), 7.77-7.83 (3H, m). LC-MS (ESI) m/z 446

[M + H]". Anal. Calcd for Co4H20FN;s05-0.25H,0: C, 64.06; H, 4.59; N, 15.59. Found: C,
64.08; H, 4.57; N, 15.49. | B
[0553]
Example 109
1-[2-Fluoro-4-(2-oxo-1,3-0xazolidin-3-yl)phenyl]-5-methoxy-3-(1-phenyl-1H-
pyrazol-5-yl)pyridazin-4(1H)-one
S

N
A ’

T
e
o

A suspension of 1-(2-fluoro-4-iodophenyl)-5-methoxy-3-(1-phenyl-1H-pyrazol-5-

- yl)pyridazin-4(1H)-one (244 mg, 0.5 mmol), 2-oxazolidone (52.2 mg, 0.6 mmol), Cul (9.5

mg, 0.05 mmoi), trans-1,2-diaminocyclohexane (0.012 mL, 0.1 mmol), and K3;PO4 (212

mg, 1.0 mmol) in 1,4-dioxane (2 mL) was refluxed for 1.5 h under Ar atmosphere. The -

. reaction mixture was poured into water and extracted with AcOEt. The extract was washed

with brine, dried over MgSQ,, and concentrated under reduced pressure. The residue was

~ washed with AcOEt and recrystallized from MeOH/H,O to give the title compound (159
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mg, 71% yield) as a pale yellow solid: mp 218220 °C; '"H NMR (300 MHz, CDCly): &
ppm 3.90 (3H, s), 4.03-4.08 (2H, m), 4.51-4.56 (2H, m), 6.42 (1H, t, J = 9.0 Hz), 7.01 (1H,
ddd,vJ =1.1, 2.3, 9.0 Hz), 7.30 (1H, d, J = 1.9 Hz), 7.35-7.45 (5H, m), 7.66 (1H, dd, J =2.3,

'13.6 Hz), 7.78 (2H, d, J = 1.9 Hz). LC-MS (ESI) m/z 448 [M + H]". Anal. Calcd for
C23HisFNsO4: C, 61.74; H, 4.06; N, 15.65. Found: C, 61.48; H, 4.07; N, 15.54. V

[0554]

Example 110

4-{3-Fluoro-4-[5 -methoxy-4-0xo0-3-(1-phenyl-1 H-pyrazol-5-yl)pyridazin-1(4H)-
yl]pheﬁyl }morpholin-3-one

(o]
P

- F~'»N‘»'4 @
R
(J

A suspension of 1-(2-ﬂuoro-4-iodophenyl)-5Qmethoxy-3-(1-phenyl-lH-pyrazol-S-

»

yl)pyridazin-4(1H)-one (244 mg, 0.5 rhmol); 3-morpholinone (60.7 mg, 0.6 mmol), Cul
(9.5 mg, 0.05 mmo_l), trans-1,2-diaminocyclohexane (0.012 mL, 0.1 mmol), and K3PO4

(212 mg, 1.0 mmol) in 1,4-dioxane (2 mL) was refluxed for 6 h under Ar atmosphere. The

reaction mixture was poured into water and extracted with AcOEt. The extract was washed

with brine, driéd: over MgSOy, and concentrated under reduced pressure. The residue was
purified by basic‘ silica gel columﬁ chromatography eluting with AcOEt and recrystallized
from MeOH/H,0 to give the title compound (136 mg, 59% yield) as a white solid: mp
193-195 °C; 'H NMR (300 MHz, CDCLy): & bpm 3.75-3.79 (2H, m), 3.90 (3H, s), 4.04-
4.07 (2H, m), 4.35 (2H, s); 6.41 (1H, t,J = 9.0. Hz), 7.00 (1H, ddd, J = 1.1, 2.3, 9.0 Hz),
7:31 (1H, d, J = 2.3 Hz), 7.33-7.46 (6H, m), 7.78-7.80 (2H, m). _LC-MS (ESI) m/z 462 M

, + H]+. Anal. Calcd for CosHy0FN;sO4: C, 62.47; H, 4.37; N, 15.18. Found: C, 62.31; H,

433; N, 15.25.
[0555]
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: Examplell'll
1-[2-Fluoro-4-(1H-imidazol-1-yl)phenyl]-5-meihoxy-3-(1-phenyl-lH-pyrazol-S-
4 yl)pyridazin-4(1H)-one ' '

[o] ’ A\

5 A suspension of 1-(2-fluoro-4-iodophenyl)-5-methoxy-3-(1-phenyl-1H-pyrazol-5-
yDpyridazin-4(1H)-one (244 mg, 0.5 mmol), imidazole (40.8 mg, 0.6 mmol), Cul (9.5 mg,
0.05 mmol), trans-1,2-diaminocyclohexane (0.012 mL; 0.1 mmol), and CszCO3. (326 mg,
1.0 mmol) in 1,4-dioxane (2 mL) was refluxed for 4 h under Ar atmosphere. The reaction
mixture was poured into water and extracted with AcOEt. The extract was washed with
10 - brine, dried over MgSO4, and concentrated -under reduced pressure. The residue was
purified by basic silica gel column chromatography elutiﬁg with AcOEY/THF (1/0-0/1) and -
crystallizcd frqm MeOH to give the title compound (16.5 mg, 8% yield) as a white solid:
| mp 235-236 °C (dec); 'H NMR (300 MHz, CDCls): & ppm 3..93 (3H, s), 6.49 (1H, t, ] =8.7
Hz), 7.03 (1H, ddd, J = 1.1, 2.3, 8.7 Hz), 7.22-7.27 (3H, m), 7.35 (1H, d, J = 1.9 Hz), v7.38-
15 - 749 (5H, m), 7.80 (IH, d, J = 1.9 Hz), 7.82 (1H, d, J = 2.6 Hz), 7.86 (1H, t, ] = 1.1 Hz).
'LC-MS (ESI) m/z 429 [M + HJ'. Anal. Calcd for Cy3H;7FNgO2: C, 64.48; 'H, 4.00; N,
19.62: Found: C, 64.35 H, 3.90; N, 19.43.
[0556] |
_ Example 112
20 * 1-[4-(3,5-Dimethylisoxazol-4-y1)-2-fluorophenyl]-5-methoxy-3-(1-phenyl- 1H-

- pyrazol-5-yl)pyridazin-4(1H)-one

356



WO 2010/090737 : . PCT/US2010/000307

Q
)
/o s
Y b
_N
F
\\
N—O

A -mixture of 3-fluoro-4-[5-methoxy-4-oxo-3-(1-phenyl-1H-pyrazol-5-yl)pyridazin-
1(4H)-yl]phenyl trifluoromethanesulfonate (230 mg, 0.45 hmol); 3,5-dimethylisoxazole-4-
boronio acid (70 mg, 0.50 mmol), Pd(PPhs)s (29 mg, 0.025 mmol), Na,CO;3 (106 mg, 1.0
5 mmol), DME (4 mL), and H,O (1 mL) was refluxed for 3 h under Ar atmospheré. After
cooling to room temperature, the reaction mixture was poured into water and extracted
with AcOEt. The extract was washed with brine, dried over MgSO‘;, and Concentrated
under reduced pressure. The residue was purified by basic silica gel column
chromatography eluting with THF and recrystalhzed from MeOH/H,0 to give the title
10 compound (121 mg, 59% yield) as a white solid: mp 200-202 °C; H NMR (300 MHz
CDCls): & ppm 2.27 (3H, s), 2.42 (3H, s), 3.92 3H, s), 6.49 (1H, t, J =83 Hz), 6.89 (1H,
ddd, J = 0.8, 1.9, 8.3 Hz), 7.08 (1H, dd, J = 1.9, 12.1 Hz), 7.32 (IH,' d, J = 1.9 Hz), 7.35-
7.47 (5H, m), 779(1H d,J=19Hz),7.85(1H,d, 1 =23 Hz). LC-MS (ESI) m/z 458 [M
+ HJ". Anal. Calcd for C25H20FN503 C, 65.64; H, 4.41; N, 15.31. Found C, 65.55; H,
15 : 4.32; N 15.33.
[0557] -
Example 113 '
1-[2-F1uoro-3-(l-methyl-lH;pyfazol-4-yl)phenyl]—5-methoxy-3-(1-phenyl-lH-

pyrazol-s-yl)pyridazin—4(lH)-one

;D i “w

/ ﬁ%

20 !
A mixture of  3-acetyl-1-[2-fluoro-3-(1-methyl-1H-pyrazol-4-yl)phenyl]-5-
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methoxypyridazin-4(1H)-one (243 mg, 0.708 mmol) in N,N-diméthylformamide dimethyl
acetal (2.4 mL) was heated to reflux for 2 h. The mixture was concentrated in vacuo. To the
residue were added AcOH (2.4 mL) and phenylhydrazine (0.139 mL, 1.42 mmol). The
mixture was heated to reflux for 2 h. The.mixture was diluted with 1 M HCI aqueous
solution, extracted with AcOEt, washed with saturated NaHCO; aqueous 'solut'ion,_dried
over NaZSO‘;, filtered, concentrated in vacuo, purified by column cHromatography on basic
silica gel (hexane/AcOEt = 20/80 to 0/100) énd recrystallized with EtOH/AcOEt/hexane to
yield the title compound (193 mg, 62%: yiéld) as a pale yellow solid: mp 218-221 °C. 'H
NMR (DMSO-d6 300 MHz): & ppm 3.78 (3H, s) 3.91 (3H, s), 6.97 2H, d, J = 1.9 Hz),
713 -7.50 (6H, m), 7.72-7.84 (2H, m), 7.93 (1H, s), 8.18 (1H, d, J = 2.3 Hz), 8.55 (1H, d, J
= 1.9 Hz).

[0558]

‘Example 114

1- [2-Fluoro-4-(1-methyl-1H-pyrazol-4-yl)phenyl}- 5-methoxy-3 (1-phenyl- 1H-

. pyrazol- 5-y1)pyndazm—4(lH)—one

o T
B
./O | l %
O
£
1 X
N—N

A mixture of 3-fluoro-4-[S-methoxy-4-0x0-3-(1-phenyl-1H-pyrazol-5-yl)pyridazin-
1(4H)-yl]phenyl trifluoromethanesulfonate (230 mg, 0.45 mmol), 1-methyl-1H-pyrazole-4-
Boronic acid pinacol ester (104 mg, 0.50 mmol), Pd(PPhs)s (29 mg, 0.025 rﬁmol), Na,CO;
(106 mg, 1.0 mmol), DME (4 mL), and H,O i(l mL) was refluxed ovemight under Ar
atmosphere. After cooling to room temperature, the reaction mixture was poured into water

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

‘concentrated under reduced pressure. The residue was purified by basic silica gel column |

chromatography eluting with THF and recrystallized from MeOH/HZO to give the title
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compound (162 mg, 81% yield) as a white solid: mp 195-197 °C; 'H NMR (300 MHz,
CDCL): § ppm 3.91 (3H, s), 3.96 (3H, s), 6.38 (1H, t, J = 8.3 Hz), 7.06 (1H, ddd, J = 0.8,
1.9, 8.3 Hz), 7.23 (1H, dd, J = 1.9, 12.8 Hz), 7.30 (1H, d, J = 1.9 Hz), 7.36-7.47 (5H, m),
7.64 (1H, s), 7.74 (1H, d, J = 0.8 Hz), 7.7§ (1H, d, J = 1.9 Hz), 7.81 (IH; d, J = 2.6 Hz).
LC-MS (ESI) m/z 443 [M + H]". Anal. Calcd for C24H;oFN¢O,: C, 65.15; H, 4.33; N,
18.99. Found: C, 65.15; H, 4.30; N, 19.02. | |

[0559]

| Example 115

1-[2-Fluoro-5-(1-methyl-1H-pyrazol-4-yl)phenyl]-5-methoxy-3-(1-phenyl-1H-

pyrazol-5-yl)pyridazin-4(i H)-one

[o] I'\

A  mixture  of 3-acetyl-1-[2-ﬂuoro-5-(1-methyl-1‘H-pyrazol-4-yl)phenyl]-5-
methoxypyridazin-4(1H)-one (200 mg, 0.585 mmol) in N,N-dimethylformamide dimethyl

acetal (2.0 mL) was heated to reflux for 3 h. The mixture was concentrated in vacuo. To the

" residue were added AcOH (2.0 mL) and phenylhydrazine (0.115 mL, 1.17 mmdl). The

mixture was heated to reflux for 3 h. The mixture was diluted with 1 M HCI adue_ous ,
solution, extracted with  AcOEt, washed with safurated NaHCO; aqueous solution, dried
over Na,SQy, filtered, concentrated in vacuo, purified by column chromatography on basic
silica gel (hexane/AcOEt = 50/50 to 0/100) and by HPLC and recrystallized with
EtOH/hexane to yield the title compound- (118 mg, 46% yield) as a white solid: nip 93-
102 °C. '"H NMR (DMSO-ds, 300 MHz): § ppm 3.78 (3H, s), 3.89 (3H, s), 6.91 (1H, d, J =
1.9 Hz), 7.20-7.52 (7H, m), 7.63-7.71 (1H, m), 7.78 (1H, d, J = 1.9 Hz), 7.83 (1H, s), 8.10
(1H, s), 8.53 (1H, d, J = 1.6 Hz). Anal. Calcd for C2sH9FNO2:1.3H,0: C, 61.88; H, 4.67;
N, 18.04. Found: C, 61.63; H, 4.64; N, 18.09. |

" Preparative HPLC was performed at the conditions described below.
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Columr;: YMC CombiPrep Pro C18 RS (50 x 20 mmI.D. S-5p.m,‘8 nm)

Column temp: 25 °C '

Mobile phase: (A) 0.1% TFA in distilled water, (B) 0.1% TFA in acetonitrile

Gradient: 0 min (A/B = 95/5) — 1.00 min (A/B = 95/5) — 5.70 min (A/B = 0/100) —
7.30 min (A/B = 0/100) —7.40 min (A/B = 95/5) — 8.00 min (A/B = 95/5)

Flow rate: 20 mL/min |

Detector: UV 220 nm

Concentration: 89 mg/mL

Inject volume: 100 pL.

[0560]

Example 116

1-{4-[1-(Difluoromethyl)- 1H-pyrazol-4-yl]-2-fluorophenyl}-5-methoxy-3-(1-phenyl-
1H-pyrazol-S-yl)pyridézin-4(1H)-one |

L& @

kil o

A‘ mixture of 3—ﬂuoro-4-[5>-rrnethoxy-4-oxo-3-(1-phenyl-lH-Wrazol-S-yl)pyridaéin-
1(4H)—yl]phenyl triﬂﬁo_romethanesulfonate (230 fng, 0.45 mmol),v »1-(diﬂuoromethyl)-ll‘-l-
pyrazole-4-boronic acid pinacol ester .(122 mg, 0.50 mmol), Pd(PPh3)4 (17 mg, 0.015
mmol), Na;CO3 (106 mg, 1.0 mmol), DME (4 mL), and H,O (1 mL) was refluxed for 3'h
under Ar atmosphere. After cooling to room temperature, the reaction mixture was poured
into water and extracted with AcOEt. The extracf was washed with brine, dried over
MgSQ,, and concentrated under reduced préssure. The residue was puriﬁcd by basic silica
gel column éhromatography eluting with AcOEt and recrystallized from MeOH/H,O to
give the title compound (183 mg, 85% yield) as a white solid: mp 185-187 °C; '"H NMR
(300 MHz, CDC13): d ppm 3.92 (3H, 5), 641 (1H, t, J = 8.3 Hz), 7.03-7.48 (10H, m), 7.79
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(1H, d, J = 1.9 Hz), 7.83 (1H, d, J = 2.3 Hz), 7.91 (1H, d, J = 0.8 Hz). LC-MS (ESD) m/z

479 [M + H]". Anal.A Calcd for Cy4H,7F3NgO,: C, 60.25; H, 3.58; N, 17.57. Found: C,
. 60.19; H, 3.48; N, 17.52. |

[0561]

Exampie 117

1-[2-Fluoro-4-(1,3-oxazol-2-yl)phenyl]-5-methoxy-3- (l-phenyl lH pyrazol- 5-
yl)pyndazm 4(1H)-one

S
A mixture of 1-(2-fluoro-4-iodophenyi)-5-methoxy-3-(1-phenyl-1H-pyrazol-5-
ylpyridazin-4(1H)-one (244 mg, 0.5 mmol), 2-(tributylstannanyl)-1,3-oxazole (0.209 mL,
1.0 mmol) and Pd (PPhs); (57.8 mg, 0.05 mmol) in 1,4-dioxane (3 mL) was heated to
reflux for 11 h under Ar. The mixture was diluted with NaHCO; aqueous solution, A

extracted with AcOEt, dried over Na,SQ,, filtered, concentrated in vacuo, purified by

. column chromatography on basic silica gel (hexane/AcOEt = 50/50 to 0/100 and
~ AcOEt/MeOH = 100/0 to 70/30) and recrystallized with EtOH/hexane to yield the title

compound (113 mg, 53% yield) as a yellow solid: mp 223-225 °C. 'H NMR (DMSO-dg,

300 MHz): 5 ppm 3.79 (3H, 5), 7.02 (1H, d, J = 1.9 Hz), .16 (1H, t, ] = 8.3 Hz), 7.31-7.51

(6H, m), 7.77-7.83 (2H, m), 7.96 (1H, dd, J = 11.5, 1.7 Hz), 8.34 (1H, s), 8.55 (1H, d, J =
2.6 Hz). Anal. Calcd for Cy3H;sFNsO53-0.1H,0: C, 64.06; H, 3.79; N, 16.24. Found: C,
63.92; H, 3.67; N, 16.23. |

- [0562]

Example 118

1-(2-Fluoro-4- pyrldm-2 ylphenyl)-5-methoxy-3-(1-phenyl-1H-pyrazol- S-yl)pyrldazm-
4(1H)-one
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A mixture of 3-fluoro-4-[5-methoxy-4-o0xo-3-(1-phenyl-1H-pyrazol-5-yl)pyridazin-
1(4H)-yl]phenyl triﬂuoroﬁlethanesulfonate (200 mg, 0.392 mmol), (2-pyridine5cyclic-
triolborate lithium salt (167 mg, 0.784 mmol), 2-(di-tert-butylphosphino)biphenyl (12.9 mg,

5 0.0431 mmol), Cul (14.9 h]g, 0.0784 mmol) and Pd(OAc)z (4.4 mg, 0.0196 mmol) in DMF
| (1.2 mL) was heated to 80 °C for 13 _h under Ar.vThe mixture was diluté& with NaHCO; -
.aqﬁeous solution, extracted with AcOEt, dried over Na,SO,, filtered, concentrated in vacuo,
purified by colunin chromatography on basic silica gel (hexane/AcOEt = 50/50 to 0/100)
and on silica gel (hexane/AcOEt = 50/50 to 0/100) and recrystallized with AcOEt/hexane
10 ~ to yield the title conipound (68.9 mg, 40% yield) as a pale yellow solid: mp 206-208 °C;
| 'H NMR (DMSO-dg, 300 MHz): & ppm 3.80 (3H, s), -7;01 (1H,d, J=1.9 Hz), 7.11 (1H,t,J
= 83 Hz), 7.31-7.53 (6H, m), 7.80 (1H, d, J = 1.9 Hz), 7.91-8.02 (2H, m), 8.08-8.20 (2H,
in); 8.55 (1H, d, J = 1.9 Hz), 8.72 (1H, d, J = 4.5 Hz). Anal. Calcd for CésngFNsozz C,
68.33; H, 4.13;.N, 15.94. Found: C, 68.15; H, 4.18; N, 15.83.
15 [0563]

Example 119

1-[4-(3,4-Difluoro-1H-pyrrol-1-yl)-2-fluorophenyl]-5-méthoxy-3-(1-phenyl-1H-
pyrazol-5-yl)pyridazin-4(1H)-one

: BN

D

| |
N

20 ' KOtBu (236 mg, 2.1 mmol) was added portionwise at room temperature to a solution

of  1-[2-fluoro-4-(3,3,4,4-tetrafluoropyrrolidin-1-yl)phenyl]-5-methoxy-3-(1-phenyl-1H-
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pyrazol-5-yl)pyridazin-4(1H)-one (352 mg, 0.7 mmol) in DMSO (3.5 mL). Aﬁer stirring
for 30 min, the reaction mixture was poured into water and extracted with AcOEt. The
extract was washed with brine, dried .over MgSO,, -and concentrated under reduced 4
pressure. The vresidue was sﬁbjected to basic silica gel column chromatography eluting with
hexane/AcOEt (1/1-0/1) followed by purification by préparativc HPLC. Recrystallization
ffom MeOH/H,0 afforded the title compound (105 mg, 32% yield) as a white solid: mp
212-214 °C; 'H NMR (300 MHz, CDCls): 8 ppm 3.91 (3H, s), 6.42 (1H, t, J = 9.0 Hz),
6.68-6.78 (2H, m), 6.87 (1H, ddd, J = 1.1, 2.6, 9.0 Hz), 7.07 (1H, dd, J = 2.6, 12.4 Hz),
7.33 (1H, d, J = 2.3 Hz), 7.36-7.48 (5H, m), 7.78-7.79 (2H, m). LC-MS (ESI) m/z 464 [M

+ HJ".Anal. Calcd for C4H;6F3NsO,: C, 62.20; H, 3.48; N, 15.11. Found: C, 62.20; H,

3.51; N, 15.01.

Preparative HPLC was performed at the co'n.ditions described below.

Column: YMC CombiPrep ODS-A (20 x 50 mm S-5 pm)

Column temp: 25 °C

Mobile phase: (A) 0.1% TFA iﬁ distilled water, (B) 0.1% TFA in acetonitrile

Gradient: 0.00 min (A/B = 60/40) — 1.00min (A/B = 60/40) — 4.75 min (A/B =
0/100) — 739 min (A/B = 0/100) — 7.40 min (A/B = .100/0) — 7.50 min‘(A/B = 100/0)

Fiow rate: 25 mL/min |

Detector: UV 220 nm

Concentration: 33.3 mg/mL

Inject volume: 0.300 mL

Retention time: 2.35 min

[0564]

Examplé 120

1-[2-Fluoro-4-(1H-pyrazol-1-yl)phenyl]-5-methoxy-3-(1-phenyl-1H-pyrazol-5-
yl)pyridazin-4(1H)-one
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Y
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v

A suébension of 1-(2-ﬂuoro-4-'iodopheﬁyl)-5-methoxy-3-(1-_phenyl'-lH-pyrazol-S- '
yl)pyridazin-4(1H)-one (4.88 g, 10 mmoi), pyrazole (0.681 g, 10 mmol), Cu,O (0.143 é, 1§
5 mmol), salicylaldoxime (0.549 g, 4 mmol), and Cs,COs (6.52 g, 20 mmol) in CH;CN (100
fnL) was refluxed for 5 h-'under Ar atmosphere. Aﬁer'cdoling rto room temperatufe, the
reaction mixture was pbured into water and extracted with AcOEt. The extract was washed
with brine, dried over MgSQy, and concentrated under reduced pressure. The residue was
| purified by basic silica gel column chromatography éluting with hexane/THF (1/2) and
10 | recrystallized from EtOH/H,O to give the title. compound (1.90 g, 44% yield) as é pale
yellow powder: mp 214-216 °C; 1H‘NMR (300 MHz, CDCl;) 6 ppm 3.92.(3H, s), 6.44 (1H;
t,J=9.0Hz), 6.53 (1H, dd,J=1.9,2.3 Hz), 7.30 (1H, ddd, J= 1.1,2.3, 9.0 Hz), 7.34 (1H,
d, J=1.9 Hz), 7.37-7.48 (5H, m), 7.61 (1H, dd, J = 2.3, 12.4 Hz), 7.76 (1H, d, J= 1.9 Hz),
” 779 (1H, 4, J = 1.9 Hz), 7.82 (IH, d, J =23 Hz), 7.92 (1H, d, J = 2.3 Hz). LC-MS (ESI)
15 m/z 429 M + H]*. Anal. Calcd for C23H17FNgO7: C, 64.48; H, 4.00; N, 19.62. Found: C,
64.41; H, 4.00; N, 19.54.
[0565]
Example 121
Ethyl 1-{3-fluoro-4-[5-methoxy-4-ox0-3-(1-phenyl-1H-pyrazol-5-yl)pyridazin-1(4H)-

20 yl]phenyl}-5-hydroxy-1H-pyrazole-4-carboxylate
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A mixture of tert-butyl 1-{3-ﬂuoro-4-[S-meti}oxy-4-oxo-3—(l-phenyl—lH-pyrazol-S-
yD)pyridazin-1(4H)-yl]phenyl}hydrazinecarboxylate (2.02 g, 4.1 mmol),.’I’FA (5§ mL), and
CH,Cl, (10 mL) was sfirred for 3 h at room 'temperature. The reaétion mixture was
concentrated under reduced pressure. .

A suspension of the residue; diethyl ethoxymethylenemalonate (0.829 mL, 4.1 mmol),
and K,CO; (1.70 g, 12.3 mmol) in EtOH (20 mL) was refluxed for 3 h. After cooling to

room temperature, the reaction mixture was poured into water and extracted with AcOEt.

- The extract was washed with brine, dried over MgSO4,'and concentrated under reduced

pressure. The residue was washed with AcOEt and recrystallized from EtOH to give the
title compound (1.43 g, 67% yield) as a pale orange solid: mp 188-193 °C;'H NMR (300
MHz, CDCl;): 6 ppm 1.41 GH, t, J = 7.2 Hz), 3.92 H, s), 439 (2H, q,J = 7.2 Hz), 6.45

(1H, t, J = 9.0 Hz), 7.35 (1H, d, J = 1.9 Hz), 7.37-7.48 (5H, m), 7.55 (1H, ddd, J = 1.1, 2.3,

9.0 Hz), 7.77-7.82 (3H, m), 7.83'(1H, d, J = 2.3 Hz). Anal. Calcd for CysH21 FNeOs: C,
60.46; H, 4.10; N, 16.27-. Found: C, 60.28; H, 4.17; N, 16.37.
[0566] |
Example 122
1-[2-Fluqro-4-(5-hydrox}1H-pyrazol-l-yl)phenyl]-5-methoxy-3-(l-phenyl-lH-
pyrazol-S-yl)pyridazin-4(IH)-one |
B

O

(J
P
Q/w _

- A mixture of ethyl 1-{3-fluoro-4-[5-methoxy-4-oxo-3-(1-phenyl-1H-pyrazol-5-
yl)pyr{dazin-l(4H)-yl]phenyl}-5-hydroxy-1H-pyrazole-4-carboxy14ate (141 g, 2.73 mmol),-
4 M NaOH (40 mL), and EtOH (40 mL) was refluxed for 4 h. After cooling to- room
temperature, conc. HCl.(-20 mL) was added s;lowly. The mixturé was stirred for 3Q min at
room temperature and then refluxed for 1 h. After cooling to room temperature, the

reaction mixture was poured into water and extracted with AcOEt. The extract was washed
365
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with brine, dried over MgSOy, and concéntrated under reduced pressure. The residue was
purified by silica gel column chromatography eluting with AcOEt/THF (2/1) and
recrystallizedAfrom THF/MeOH to give the title compound (387 'mg, 32% yield) as a pale
yellow solid: mp 221-229 °C; 'H NMR (300 MHz, DMSO-dg): & ppm 3.78 (3H, s), 5.57
5 (1H,d,J=1.5 Hz), 6.99 (1H, d, J = 1.9 Hz), 7.14 (1H, t, J = 9.0 Hz), 7.31-7.51 (6H, m),
| 7.64-7.68 (1H, m), 7.79-7.84 (2H, m), 8.52 (1H, d, J = 1.9 Hz), 12.17 (1H, brs). LC-MS

(ESI) m/z 445 [M + H]".

[0567]
- Example 123 _
10 - , 1-{4-[5-(Diﬂuoromethoxy;)-lH-pyrazol-1-yl]-2-ﬂuorophenyl}-5-methoxy-3-(1-

phenyl-1H-pyrazol-5-yl)pyridazin-4(1H)-one

Q D
° | N

e ] /IN @
oY
Example 124
_ 1.-{4-[2-(Diﬂuoromethyl)-5-oxo—2,5-dihydro-lH-pyrazol-l-yl]-2-ﬂuorophenyl}-5-
15 methoxy-3-(1-phenyl-1H-pyrazol-5-yl)pyridazin-4(1H)-one
o g b
X
A mixture of 1-[2-fluoro-4-(5-hydroxy-1H-pyrazol-1-yl)phenyl}-5-methoxy-3-(1-
phenyl-1H-pyrazol-5-yl)pyridazin-4(1H)-one (373 mg, 0.84 mmbl), CF,CICO;Na (256 mg,
1.68 mmol), K,CO; (232 mg, 1.68 mmol), DMF (2.5 mL), and HﬁO (0.5 mL) was stirred
20 for 2 h at 100 °C. The reaction mixture was poured into water and extracted with AcOEt.
The extract was washed with brine, dried over MgSQO,, and concentrated under reduced

pressure. The residue was puriﬁéd'by basic silica gel column chromatography eluting with
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AcOEt and recrystallized from AcOEt to give 1-{4-[5-(difluoromethoxy)-1H-pyrazol-1-
yl]-2-ﬂuorophenyl}-5-mefho:£y-3-(l-phenyl-1H-'pyrazol-5-yl)pyridazin-4(lH)-one (168
mg, 40% yield) as a pale yellow solid: mp 177-179 °C; 'TH NMR (300 MHz, CDCl): &
ppm 3.92 (3H, s), 6.07-6.08 (1H, m), 6.45 (1H, t, J = 9.0 Hz), 6.59 (1H, ¢, J = 71.8 Hz),

7.34-7.47 (7H, m), 7.58 (1H, dd, J = 2.3, 12.4 Hz), 7.61 (1H, 4, J = 1.9 Hz), 7.79 (IH, d, ]

= 1.9 Hz), 7.83 (1H, d, J = 2.3 Hz). LC-MS (ESD) m/z 495 [M + HJ". Anal. Caled for

- Ca¢Hi7F3NgO;5: C, 58.30; H, 3.47; N, 17.00. Found: C, 58.17; H, 3.46; N, 16.91.

. Further el_ﬁﬁon followed by recrystallization from MeOH/H,O afforded 1-{4-[2-
(diﬂuoromethyl)-S-ox0-2,5—dihydro-lH-pyrazol-1-yl]-2-ﬂuorophenyl}A5-methoxy-3-(l-
phenyl-1H-pyrazol-5-yl)pyridazin-4(1H)-one (63.5 mg, 15% yield) as a white solid: mp
161-163 °C;»1H NMR (CDCls) § 3.91 (3H, s), 5.99 (1H, d, J = 4.1 Hz), 6.40 (1H, t, ] = 60.7

' Hz), 6.47 (1H, t, ] = 8.7 Hz), 7.09 (1H, ddd, J = 1.1, 2.3, 8.7 Hz), 7.32 (1H, d, J = 1.9 Hz),

7.36-7.47 (6H, m), 7.79-7.81 (3H, m). LC-MS (ESI) m/z 495 [M + HJ". Anal. Calcd for
C2aH17F3N603-0.5H,0: C, 57.26; H, 3.60; N, 16.69. Found: 57.38; H, 3.52; N, 16.78.
[0568i a |
Example 125 _ _
1-[2-(1 -Methylethy_l)phen&l] -3-(1-phenyl-1H-pyrazol-5-yl)pyridazin-4(1H)-one

BUN.
88
I_N’ @

3-{[2-(1-Methyléthyl)bhenyl]hydrazono}pentane-2,4-dione (0.98 g, 3.98 mmol) was
dissolved in 10 mL of N,N-dimethylfonnamidé dimethyl acetal, and the mixture was
stirred for 4 hours at 120 °C, and then concentrated under reduced pressure.

To a solution -of the residue in 20 mL of methanol, phenylhydrazine (1.72 g, 15.93
mmoi) was added, and the mixture was refluxed for 4 hours, and concentrated. The residue
was dissélved in dichloromethane (40 mL), washed with 1 M HCI aqueous solution and

brine, dried over Na;SO,, and concentrated under reduced pressure. The residue was
367
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purified by prep-HPLC to give the title compound (80 mg, 6% yield) as a yellow solid: 'H

_NMR (400 MHz, CDCl;): & 1.08 (6H, d, J = 7.2 Hz), 2.62-2.70 (1H, m), 6.61 (1H, d, J =

7.6 Hz), 6.85 (1H, dd, J = 8.0, 1.6 Hz), 7.06 (1H, d, J = 1.6 Hz), 7:16-7.21 (iH, m), 7.26-
7.41 (7TH, m), 7.75 (1H, d, J = 1.6 Hz), 7.78 (1H, d, J = 8.0 Hz); LCMS (mobile phase:
from 70% water and 30% CH3CN to 5% water and 95% CH3CN in 6 min, finally under
these conditions for 0.5 min.) purity is 90%, Rt = 3.158 min; MS Calcd.: 356; MS Found:
357 [M +HJ". |

[0569]

Example 126

- '2-[4-Oxo-3-(1-phenyi-1H-pyrazol-S-yl)pyridazin-l(4H)4yl]benzonitrile

(o] I A

2-[29(1-Acetyl-2-oxopropylidene)hydrazind]benzonitrile (4.00 g, 17.47 mmol) was

dissolved in 40. mL of N,N;dimethylfonnamide dimethyl acetal, the mixture was stirred for

4 hours at 120 °C, and then concentrated under reduced pressure.

To a solution of the residue in 80 mL of methanol, phenylhydrazine (3.77 g, 34.94

‘mmol) was added, and the mixture was refluxed for 4 hours at 80 °C, and concentrated.

The residue was dissolved in.dichloromethane (80_ mL), washed with 1 M HCI aqueous
solution and brine, dried over Na;SO;, and cc;ncentrated under reduced pressure. Thé
residue was purified by prep-HPLC to give the title compound (350 mg, 6% yield) aé a
brown solid: '"H NMR (400 MHz, CDCl): 8 6.68 (1H, d, J = 8.0 Hz), 6.72 (1H, dd, J = 8.0,
1.2 Hz), 7.32-7.40 (6H, m), 7.48-7.54 (2H, m), 7.74 (1H, dd, J = 7.6, 2.0 Hz), 7.79 (1H, d,
J =2.0 Hz), 8.11 (1H, d, J = 7.6 Hz); LCMS (mobile phase: from 80% water and 20%
CH;CN to 5% water and 95% CH;CN in 6 min, finally under fh’ese conditions for 0.5 min.)

' purity is >95%, Rt = 2.881 min; MS Calcd.: 339; MS Found: 340 [M + H]".

[0570]
368
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Example 127
1-Biphenyl-2-yl-3-(1-phenyl- 1H-pyrazol-5-yl)pyridazin-4(1H)-one

B
N

O ©

3-(Biphenyl-2-ylhydrazono)pentane-2,4-dione (420 mg, 1.50 mmol) was dissolved in 4
5 mL of N,N-dimethylformamide dimethyl acetal, and the mixture was stirred for 4 hours at
- 120 °C, and then concentrated under reduced pressure.
' >To a solution of the residue in 10 mL of methanol, phenylhydrazine (648 mg, 6.00
mmol) was added, and the mixture was refluxed for 4 hoﬁrs at 80 °C, and concentrated.
The residue was dissolved in dichloromethane (30 mL), washed with 1 M HCI aqueous
10 - solution and brine; dried over Na,SO4, and concentrated under reduced pressure.'The
residue was purified by prep-HPLC to give the title compound (184 mg, 31% yield) as a |
yellow solid:.‘H NMR (400 MHz, CDCl;): 6 6.25 (1H, d, J = 7.6 Hz), 6.72 (1H, dd, J = 8.0,
0.8 Hz), 7.05-7.08 (2H, m), 7.12 (1H, d, J =2.0 Hz), 7.27-7.45 (12H, m), 7.77 (I1H,d,J =
16 Hz); LCMS (mobile phase: from 70% water and 30% CH3CN to 5% water and 95%
15 CH3CN in 6 min, finally under these conditions for 0.5 min.) purity is >95%, Rt = 3.272
| min; MS Caled.: 390; MS Found: 391 [M + H]". '
[0571] |
Example 128
1-(2-Ethoxyphenyl)-3-(1-phenyl-1H-pyrazol-5-yl)pyridazin-4(1H)-one
s

N
’
N

Sde
N7
\/°\©
.20
3-[(2-Ethoxyphenyl)hydrazono]pentane-2,4-dione (2.00 g, 8.06 mmol) was dissolved in-
20 mL of N,N-dimethylformamide dimethyl acetal, the mixture was stirred for.4 hours at
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120 °C, and then concentrated under reduced pressure.

To a solution of the residue in 60 mL of methanol, phenylhydrazine (3.48 g, 32.24
mmol) was added, and the mixture was refluxed for 4 hours at 80 °C, and concentrated.
The residue was dissolved in dicﬁloromethane (80 mL), washed with 1 M HCI aqueous
solution and brine, dried over Na;SO,4, and concentrated under reduced pressure. The

residue was purified by prep-HPLC to give the title compound (75 nﬁg, 2% yield) as a

brown solid: "H NMR (400 MHz, CDCly): 5 1.36 3H, t, J = 6.8 Hz), 4.05 (2H, q, J = 6.8

Hz), 6.32 (1H, dd, J = 8.0, 1.2 Hz), 6.61 (1H, d, J = 7.6 Hz), 6.78 (1H, td, J = 7.6, 1.2 Hz),
6.94 (1H, dd, J = 8.4, 1.2 Hz), 7.25-7.30 (2H, m), 7.39-7.43 (SH, m), 7.78 (1H, d, J = 2.0
Hz), 8.06 (1H, d, J = 7.6 Hz); LCMS (mobile phase: from 80% water and 20%.CH3CN to

5% water and 95% CH3CN in 6 min, finally under these conditions for 0.5 min.) purity is

>95%, Rt = 3.375 min; MS Calcd.: 358; MS Found: 359 [M + HJ".
[0572]
Example 129
1-[2-(1-Methylethoxy)phenyl]}-3-(1-phenyl-1H-pyrazol-5-yl)pyridazin-4(1 H)-one

O
B

YEﬁ@

3-{{2;(1-Methylethoxy)phenyl]hydrazono}pentane-2,4-dione 0.53 g, 2.02 mmol) was
dissolved in 6 mL of N,N-dimethylformamide dimethyl acetal, and the mixture was stirred |
for 4 hours at 120 °C, then concentrated under reduced pressure. |

To a solution of the residue in 20 mL of methanol, phenylhydrazine (O.é7 g, 8.08 mmol)
waé added, and the mixture was refluxed for 4 hours at 80 °C, and concentrated. The
residue was dissolv¢d in dichloromethane (40 mL), washed with 1 M HCI aquedus solution
and brine, dried over Na,SQOq, and concentrated under reduced pressure. _The residue was
purified by prep-HPLC to give the title compound (7 mg, 1% yield) as a yéllow solid: 'H

NMR (400 MHz, CDCls): 8 1.26 (6H, d, J = 6.0 Hz), 4.50-4.54 (1H, m), 6.37 (1H, dd, J =
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8.0, 1.6 Hz), 6.60 (1H, d,J = 7.6 Hz), 6.79 (1H, td, ] = 7.6, 1.2 Hz), 6.96 (1H, dd, J = 8.0,
1.2 Hz), 7.24-7.28 (2H, m), 7.36-7.42 (5H, m), 7.97 (1H, d, J = 2.4 Hz), 8.04 (1H, d, ] =
8.0 Hz); LCMS (mobile phase: from 70% water and 30% CH3CN to 5% water and 95%
CH3CN in 6 min, ﬁnally under these conditions for 0.5 min.) purity is $95%, Rt = 3.151
min; MS Calcd.: 372; MS qund: 373 [M +H]".
[0573]
Exampl¢ 130
3-(1-Phenyl-1H-pyrazol-5-yl)-1 -t2-(triﬂuoromethoxy)phenyl]pyridazin-4('1 H)-one

o
B

18 ©

3-{[2-(Trifluoromethoxy)phenyl]hydrazono}pentane-2,4-dione (0.43 g, 1.5 mmol)

was dissolved in 20 mL of N,N-dimethylformamide dimethyl acetal, and the mixture was

stirred for 4 hours at 120 °C, and then concentrated under reduced pressure.

To a solutién of the residue in 40 mL of methanol, phenylhydrazine (48‘6'mg, 45
mmol) was added, and the hixture was refluxed fo; 4 hours at .80 6C, and conceﬁfrated.
The residue was dissolved in dichloromethane (40 mL), washed with 1 M HCl aqueous
solution and brine, dried over Na,SO,, and concentrated under reduced pressure. The
residue was purified by prep-HPLC to give the title compouhd (22 mg,.4% yield) as a
yellow solid: 'H NMR (400 MHz, CDCl5): § ppm 6.67 (dt, J = 8.0, 1.6 Hz, 2H), 7.23-7.31
(m, 2H), 7.36-7.46 (m, 7H), 7.81 (d, J = 2.0 Hz, 1H), 7.95 (d, J = 8.0 Hz, 1H); LCMS
(mobile phase: from 70% water and 3_0% CH;CN to 5% water and 95% CH3CN in 6 min, |
finally under these conditions for 0.5 mih.) purity is >95%, Rf = 3.118 fnin;' MS Caléd.:v
398; MS Found: 399 [M + HJ".

[0574] |

'Example 131

1-(2-Phenoxyphenyl)-3-(1-phenyl-1H-pyrazol-5-y!l)pyridazin-4(1H)-one
| 371
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I N/'N @
[sge
3-[(2-Phenoxyphenyl)hydrazono]pentane—2,4-dione (1.00 g, 3.37 mmol) was dissolved
in 10 mL of N,N-dimethylformémide dimethyl acetal, and the mixtul;e was stirred for 4
hours at 120 °C, then éoncentrated under reduced pressure.

5 To a solution of the residue in 30 mL of methanol, phenylhydrazine (1;46 g, 13.48
mmol) was added, and the mixture was refluxed for 4 hours at 80 °C,- and concenﬁated.
The residue was dissolved in dichloromethane (30 mL), washed with 1 M HCI aqueous
solution and Brine, dried over Na,SO,, and concentrated under reduced pressure. The -
residue was purified by prep-HPLC to give the title compound (55 mg, 4% yield) as a
10 yellow solid: '"H NMR (400 MHz, CDCls): 3 6.55 (2H, dd, J = 8.0, 1.2 Hz), 6.86-6.89 (2H,
m), 6.94-7.01 (2H, m), 7.11-7.15 (1H, m), 7.22 (1H, d, J = 1.6 Hz), 7.'25-7.41' (8H, m), 7.76
(1H, d, J = 2.0 Hz), 8.112 (1H, d, J = 7.6 Hz); LCMS (mobile phase: from 70% water and
30% CH3CN to 5% water and 95% CH3CN in 6 min, finally under these conditions for 0.5

. min.) purity is >95%, Rt = 3.410 min; MS Calcd.: 406; MS Found: 407 [M +H]".

5 [0575] | |

. Example 132

1-[2-(Methylsulfinyl)phenyl]-3-(1-phenyl-1 H-pyrazol-S-yl)pyridazin—4( 1H)-one

[}
N\

!
g @
/s\©

3-{[2-(Methylsulﬁnyl)phenyl]hydrazono}pentane-2,4-dione (0.66 g, 2.48 mmol)
20 ~ was dissolved in 8 mL of N,N-dimethylformamide dimethyl acetal, and the mixture was
stirred for 4 hours at 120 °C, then concentrated under reduced pressure.

To a solution of the residue in 15 mL of methanol, phenylhydrazine (1.07 g, 9.92 mmol)
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was added, ahd the mixture was reﬂux_ed for 4 hours at 80 °C, and concentrated. The
residue was dissolved in dichloromethane (40 mL), washed with 1 M HCI aqueous solution

and brine, dried over Na,SO,, and concentrated under reduced pressure. The residue was

purified by prep-HPLC to give the title compound (32 mg, 3% yield) as a red solid: 'H

NMR (400 MHz, CDCl3): & 2.63 (3H, s), 6.64 (1H, d, J = 7.6 Hz), 6.87 (1H, d, ] = 2.0 Hz),
7.22 (1H, dd, J = 8.0, 1.2 Hz), 7.30-7.40 (5H, m), 7.60 (1H, td, J = 8.0, 1.2 Hz), 7.70 (1H, t,
J=18.0, 1.2 Hz), 7.80 (1H, d, J = 1.6 Hz), 8.07 (1H, d, J = 8.0 Hz), 8.20 (1H, dd, ] = 7.6,
1.6 Hz); LCMS (mobile phase: from 90% water and 10% CH3CN to 5% water and 95%
CH3CN in 6 min, finally under these conditions for 0.5 min.) purity is 93%, Rt = 2.720
min; MS Calcd.: 376; MS Found: 377 [M + H]". | A
[0576]
Example 133

1-[2-(Methylsulfonyl)phenyl]-3-(1-phenyl-1H-pyrazol-5-yl)pyridazin-4(1H)-one

OV’\

|l
N

|
O//?\©

‘To a solution of -1-[2-(méthylsulﬁnyl)phenyl]-3-(1-phenyl-lH-pyrazol—S -yDpyridazin-
4(1H)-one (60% purity, 300 mg, 0.80 mmol) in 20 mL of acetic acid was added 30% H,0O»

~ aqueous solution (362 mg, 3.19 mmol), and the mixture was stirred at 40 °C for 18 h. The

solvents were removed under reduced pressure, water was added, extracted with AcOEt,
washed with water, Na2CO3 aqueohs solutioﬁ and bfine, dried over Na,SOy, -and then
concentrated. The residue was puriﬁed.by prep.-HPLC to give the title compound (20 .nvlg,
6% yield) as a red solid: 'H NMR (400 MHz, CDCls): § 2.89 (3H, s), 6.60 (1H, d, J = 8.0
Hz); 6.56 (1H, d, J = 2.0 Hz), 7.24-7.35 (4H, m), 7.41-7.43 (2H, m), 7.’)0-7.‘77 (3H, m),
7.92 (1H, d, J = 8.0 Hz), 8.16-8.18 (iH, m); LCMS (mobile phase: from 90% water and

, 1_0% CH3CN to 5% water and 95% CH3CN in 6 min, finally under-the‘se conditions for 0.5

min.) purity is >90%, Rt = 3.073 min; MS Calcd.: 392; MS Found: 393 [M + HJ".
373 '
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[0577]
Example 134 .
3-(1-Phenyl-1H-pyrazol-5-yl)-1 -[3 -(triﬂuoromethpxy)phény 1Jpyridazin-4(1H)-one

(o]
»

Y
Fgg,@@-

3-{[3-(Trifluoromethoxy)phenyl]hydrazono}pentane-2,4-dione (0.43 g, 1.5 mmol)

A

was dissolved _in 20 mL of N,N-dimethylformamide dimethyl acetal, and the mixture was
stirred for 4 hours at 120 °C, and then concentrated under reduced pressure.
To a solution of the residue in 40 mL of methanol, phe_ﬁylhydrazine (486 mg, 4.5
mmol,) was added, and the mixture was refluxed fdr 4 hours at 86 °C, and concentrated.
10 The residue was dissolved in dichloromethane (40 mL), washed with 1 M VHCl aqueous.
solution and brine, dried over Na,SO,, and concentrated under reduced pressuré. The
residue was lpuriﬁed by prep-HPLC to give the title compound (105 mg, 18% yield) as a
sfellow solid: '"HNMR (400 MHz, CDCL;): 8 ppm 6.56 (t, J = 2.0 Hz, 1H), 6.76 (d, J = 8.0
Hz, 1H), 6.85-6.88'(m, 1H), 7.15-7.18 (m, 1H), 7.33-7.49 (m, 7H), 7.81 (d, J = 2.0 Hz, 1H),
15 8.16 (d, J = 8.0 Hz, 1H); LCMS (mobile phas_e: from 70% water and 30% CH;CN to 5%
-_Water- and 95% CH;CN in 6 min, finally under these conditions for 0.5 min.) purity is
$95%, Rt =3.450 min; MS Calcd.:. 398; MS Found: 399 [M + HJ".
t0578] | |
Example 135 .
20 N-{4-t4-0x§-3-(1-phenyl-1H-pyrazol-5-yl)pyridazin-1(4H)-yl]phenyl}acetamide

[+} [ A

N-{4-[2?(1-Acetyl-2-oxopropylidene)hydrazino]phenyl}acetamide (500 mg, 1.92
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mmol) was dissolved in 10 mL of N,N-dimethylformamide dimethyl 'a‘cetal, and the
mixture was refluxed for 4 hours, then Aconcentrated under reduced preséure.

To a solution of fhe residue in 20 mL of methanol, phenylhydrazine (829 mg, 7.68
mmol) was added, and tﬁe mixture was refluxed for 4 hours, and concentrated. The residue
was dissolved in dichloromethane (20 mL), washed with 1 M HCI aqueous solution and
Brine, dried over Na,SO,, and concehtrated under reduced pressure. The residue was
purified by prep-HPLC to give the title compound (51mg, 7.2% yield) as a yellow solid:
'H NMR (400 MHz, CDCl;): d 2.20 (3H, s), 6.70-6.77 (3H, m), 7;41-7.44 (8H, m), 7.80
(1H, d, J = 2.0 Hz), 8.13 (1H, d, J = 8.0 Hz); LCMS (mobile phase: from 90% water and
10% CH3CN to 5% water and 95% CH3CN in 6 min, finally under these.conditions for 0.5
min.) purity is >95%, Rt= 2.870_min; MS Calcd.: 371, MS Found: 3’72 [M+H]".

[0579] | |

Example 136

l-[4-(Dimethylamino)phenyl]-3-(l-phenyl-1H-pyrazo_l-5-yl)pyridazin-4(1H)-one

o

3-{[4-(Dimethylamino)phenyl]hydrazono}pentane-2,4-dione (500 mg, 2.02 mmol) was
dissolved in 10 mL of VN,N-dimethylformamide dimethyl acetal, and fhc mixture was
refluxed for 4 hours, then concentrated under reduéed pressure.

To a solution of the residue in 20 mL of methanol, phenylhydrazine (656 mg, 6.07
mmol) was added, and the mixture was refluxed for 4 hours, and concentrated. The residue
was dissolved in dichloromethane (20 mL), washed with 1 M HCI aqueous solution and
brine, dried over Na,SO,, and concentrated under reduced pressure. The residue was
purified by prep-HPLC to give the title compound (17 mg, 2.4% yield) as a brown solid:
'H NMR (400 MHz, CDCl3): & 2.98 (6H, s), 6.53 (2H, d, J = 9.2 Hz), 6.67-6.70 (3H, m),

7.36 (1H, d, J = 1.6 Hz), 7.41-7.46 (5H, m), 7.79 (1H, d, J = 2.0 Hz), 8.07 (1H,.d, J = 7.6
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Hz); LCMS (mobile phase: from 90% water and 10% CH3CN to 5%‘water and 95%
CH3CN in 6 min, finally under these conditions for 0.5 min.) purity is >90%, Rt = 3.658

‘min; MS Calcd.: 357, MS Found: 358 [M +H]".

[0580]
Example 137
-1-[4-(4-Methylpiperazin-1-yl)pheny_l]-3-(l-phenyl-1H-pyrazol-S-yl)pyridazin-4(lH)-

one

5

3-{[4-(4-Methylpiperazin-1-yl)phényl]hydrazono}pentane-2,4-dioh¢ (610 mg, - 2.02

mmol) was dissolved in 10 mL of N,N-dimethylformamide- dimethyl acetal, and the

* mixture was refluxed for 4 hours, then concentrated under reduced pressure.

To a soluﬁon of the residue in 20 mL of methanol, phcnylhydrazine (872 mg, 8.08

mniol) was added, and the mixture was refluxed for 4 hours, and concentrated. The residue

was dissolved in dichloromethane (20 mL), washed with 1 M HCI aqueous solution and
brine, dried over Na,SO,4, and concentrated under reduced pressure. The residue was

purified by prep-HPLC to give the title compound (11 mg, 1.3 % yield) as a yellow solid:
116 P g

'H NMR (400 MHz, CDCL): & 247 (3H, s), 2.71-2.75 (4H, m), 3.28 (4H, t, J = 4.8

Hz),6.67-6.77 (5H, m), '7.37-7.44 (6H, m), 7.78 (1H, d, J = 2.0 Hz), 8.07 (1H, d,J = 7.6
Hz) ; LCMS (mobile phase: from 80% water and 20% CH3CN fo 5% water and 95%
CH3CN in> 6 min, finally under these conditions for 0.5 min.) purity is >95%, Rt = 2.522
min; MS Calcd.: 412, MS Found: 413 [M + HJ". '
[0581]
.Example 138 -

3-(1-Phcnyl-1H-pyrazol-5-yl)-1-[4-(lH-l,2,4-triazol-1-yl)phenyl]pyﬁdazin-4(lH)-one
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3-{[4-(1H-1,2,4-Triazol-1-yl)phenyl]hydrazono} pentane-2,4-dione (500 mg, 1.84
‘mmol) was dissolved in 10 mL of N,N-dimethylformamide dimethyl a{cetal, and the
mixture was refluxed for 4 hours, then concentrated under reduced preséure.

5 To a solution of the residue in 20 mL of methanol, phenylhydrazine (795 mg, 7.36
mmol) was added,-and the mixture was refluxed for 4 hours, and concentfated. The residue
was dissolved in dichloromethane (20 mL), washed with 1 M HCI aqueous solution and
brine, dried over Na,SOs, and concentrated under reduced pressure. The residue was
purified by prep-HPLC to give the title compound (33 mg, 4.7% yield) as a yellow solid:

10 . 'HNMR (400 MHz, CDCl3): & 6.7_5A (1H, d, J = 8.0 Hz), 6.93 (2H, dd, J = 7.2, 2.0 Hz),
7.42-7.50 (6H, m), 7.62 (2H, dd, J=46.8, 2.0 Hz), 7.82 (1H, &, J = 2.0 Hz), 8.14 (1H, s),
8.21 (1H, d, J =84 Hz), 8.57(1H, s); LCMS (mobile phase: from 90% water and 10%
CH3CN to 5% water and 95% CH3CN in 6 min, finally under these conditions for 0.5
min.) purity is >95%, Rt=2.992 min; MS Calcd.: 381, MS Found: 382 [M + HJ".

15 (0582] o |

Example 139 | |
3-(1-Phenyl-lH-pyrazol-S-yl)-1-[4-(triﬂuoromethoxy)phenyl]pyridazin-4(1H)-oﬁe

|
N

Q

P

F

, 3-{[4-(Triﬂuor0methoxy)phenyl]hydrazdno}pentane-2,4-dione (1.58 g, 6.124 mmol)
20  was dissolved in 30 mL of N,N-dimethylformamide dimethyl acetal, and the mixture was
stirred for 4 hours at 120 °C, and then concentrated under reduced pressure.

To a solution of the residue in 40 mL of methanol, phenylhydrazine (2.0 g, 18.4
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mmol,) was added, and the mixture was refluxed for 4 hours at 80 °C, and concentrated.
The residue was dissolved in dichloromethane (20 mL), washed with 1 M HCI aqueous
solution and brine, dried over Na,SOs, and concentratéd under reduced pressure. The
residue was purified by prep-HPLC to give the title compound (15 mg, 0.5% yield) as a
yellow solid: 'H NMR (400 MHz, CDCl5): & ppm 6.72 (d, ] = 8.0 Hz, 1H), 6.81 (dd, J =
6.8, 2.4 Hz, 2H), 7.13 (d, J = 8.0 Hz, 2H), 7.40-7.47 (m, 6H), 7.81 (d; J=1.6 Hz, 1H), 8.14
(d, J=17.6 Hz, 1H); LCMS (mobile phase: from 60% water and 40% CH;CN to 5% water
and 95% CH;CN in 6 min, finally under these conditions for 0.5 miﬁ.) purity is >95%, Rt=
2.860 min; MS Calcd.: 398; MS Found: 399 [M + H]* .
[0583] |
Eiample 140
| 1-[2-Fluoro-3-(trifluoromethyl)phenyl}-3-(1 -pﬁenyl-lH-pyrazol-S-yl)pyridazin-4(1H)-

one

3-{[2-Fluoro—3-(triﬂuoromethyl)phenyl]hydraiono}bentane-2,4-dione (900 mg, 3.1 .
mmol) was diss_olved in 1 mL of N,N-dimethylformamide diisopropyl acetal and 2 mL of
DMF and the mixture was stirred at 120 °C for 4 hours, and then concentrated under
reduced pressure. | |

. To a solution of the residue in 25 mL of t-BuOH, phenylhydrazine (1 g, 9.3 mmol,)
was added, and the mixture Was stirred for 4 hours at 60 °C, and concentrated. The residue

was dissolved in dichloromethane (20 mL), washed with 1 M HCI aqueous solution and

brine, dried over Na;SO,, and concentrated under reduced pressure. The residue was

puriﬁed by prep-HPLC to give the title compound (38 mg, 4% yield) as a yellow solid: 'H

~ NMR (400 MHz, CDCL): 3 ppm 6.62-6.66 (m, 1H), 6.70 (d, J = 8.0 Hz, 1H), 7.15 (t, J =

8.0 Hz, 1H), 7.40-7.49 (m, 6H), 7.60-7.63 (m, 1H), 7.82 A(‘d, J =2.0 Hz, 1H), 8.06 (dd, J =
378 '
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8.0, 2.8 Hz, 1H); LCMS (mobile phase: from 70% water and 30% CH;CN to 5% water and
95% CH3CN in 6 min, ﬁhal-ly under these conditions for 0.5 min.) purity is $95%, Rt =
3.333 min; MS-Calcd.: 400; MS Found: 401 [M + H]". . o |

[0584] ’

Exarﬁple 141

1-(2,3-Difluorophenyl)-3-(1-phenyl-1H-pyrazol-5-yl)pyridazin-4(1H)-one

3-[(2,3-Diﬂﬁorophenyl)hydrazono]pentane-2,4-dione (900 mg, 1.16 mmol) was
dissolved in 3.5 mL of N,N-dimethylformamide diisopropyl acetal and 5.5 mL of DMF and
the mixture was stirred at 120 °C for 4 hours, and then concentrated under reduced pressure.
To a solution of the residue in 20 mL of t-BuOH, phenylhydrazine (376 mg, 3.48
mmol,) was added, and the mixture was stirred for 4 hours at 60 °C, and concentrated. The
residue was dissolved in dichloromethane (20 fnL), washed with 1 M HCI aqueous Solution

and brine, dried over Na,SQ,, and concentrated under reduced pressure. The residue was

| ~ purified by prep-HPLC to give the title compound (22 mg, 5% yield) as a yellow solid: 'H

NMR (400 MHz, CDCl5): & ppm 6.23 (td, ] = 6.8, 2.0 Hz, 1H), 6.66 (d, J = 7.6 Hz, 1H),
6.92-6.98 (m, 1H), 7.12-7.19 (m, 1H), 7.36-7.45 (m, 6H), 7.79 (d, J = 2.0 Hz, 1H), 8.01 (dd,
J=17.6, 2.4 Hz, 1H); LCMS (mobile phase: from 70% water and 30% CH3CN to 5% water

and 95% CH;CN in 6 min, ﬁ‘nally under these conditions for 0.5 min.) burity is >95%, Rt =

- 2.824 min; MS Calcd.: 350; MS Found: 351 [M +H]J".

- [0585]
Example 142 _
1-(2,2-Diﬂuoro-1,3-beniodioxol-4-yl)-3-(l-phenyl-lH-pyrazol—S-yl)pyridazin-4(1H)-

.one

379,
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0
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: @ b
(1)
A mixture of 3-[(2,2-difluoro-1,3-benzodioxol-4-yl)hydrazono]pentane-2,4-dione (3.0
g, 10 mmol) in N,N-dimethylformamide dimethyl acetal (30 mL) was refluxed for 5 h. The
mixfure was concentrated under reducéd pressufe. |
5 : A éolution of the residue and phenylhydrazine 2.0 mL, 21 mmol) in AcOH (30 mL)
- was refluxed for 4 h. After stirring at vroon; temperature overnight, the mixture was
~ concentrated under reduced preésure. The residue was diluted with AcOEt, and washed
with saturated NaHCO; aqueous solution and brine. The organic laygr was dried over
MgSO,, filtered and concentrated under reduced pressure. The residue was
10 chromatographed on silica gel (5/95-40/60 AcOEt/hexane) to give the title compound (2.1
g, 51% yield) as white crystals: mp 105-107 °C; '"H NMR (300 MHz, CDCls): & ppm 6.16
(1H, dd, J = 8.3, 1.1 Hz), 6.71 (1H, d, J = 7.9 Hz), 6.90 (1H, d, J = 8.3 Hz), 6.98 (1H, dd, J
= 7.9, 1.3 Hz), 7.35-7.49 (6H, m), 7.80 (1H, d, J= 1.9 Hz); 8.30 (1H, d, J = 7.9 Hz). LC-
o MS (ESDH m/z 395 (M + H]". Anal. Calcd. for C20H12F2N403: C, 60.92; H, 3.07; N, 14.21.
15" Found:C,6091; H,3.13;N, 1430.
| - [0586] -
Example 143
1-[2-Flu'oro-4-(triﬂuoromethyl)phenyl]-3-(1-phenyl-1H—pyrazol-S-yl)pyridazin—4(1H)-

onc .

20 ~ s
3-{[2-Fluoro-4-(trifluoromethyl)phenyl]hydrazono} pentane-2,4-dione (720 mg, 2.48

mmol) was dissolved in 1 mL of N,N-dimethylformamide diisopropyl acetal and 2 mL of

380
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DMF and the.mixture Was stirred .at 120 °C for 4 hours, and then concentrated under
reduced pressure.

To a solution of the residue in 20 mL of t-BuOH, phenylhydrazine (803 mg, 7.44
mmol,) was added, and the mixture was stirred for 4 hours at 60 °C, and concentrated. The
residue was dissolved in dichloromethane (20 mL), washed with 1 M HCI aqueous solution

and brine, dried over Na,SO,, and concentrated under reduced pressure. The residue was

" purified by prep-HPLC to give the title compound (16 mg, 2% yield) as a yellow solid: 'H

NMR (400 MHz, CDCls): & ppm 6.43 (t, J = 8.4 Hz, 1H), 6.68 (d, J = 8.0 Hz, 1H), 7.23-
7.25 (m, 1H), 7.38-7.49 (m, 7H), 7.80 (d, J = 2.0 Hz, 1H), 8.10 (dd, J = 8.0, 2.4 Hz, 1H);

 LCMS (mobile phase: from 70% water and 30% CH;CN to 5% water and 95% CH;CN in

6 min, finally under these conditions for 0.5 min.) purity is >95%, Rt = 3.421 min; MS

Calcd.: 400; MS Found: 401 [M + H]".

[0587]
Example 144
| l-[4-(Diﬂudromethoxy)-2'-ﬂuorophenyl]—3-(l-phgnyl-lH-pyraz'ol-S-yl)pyridazin-
4(1H)-one . | |

o

-F

F

Y

3-{[4-(Difluoromethoxy)-2-fluorophenyl]hydrazono} pentane-2,4-dione (300 mg, 1.04
mmol) was dissolved in 1 mL of N,N-dimethylformamide diisopropyl acetal and 2 mL of

DMF and the mixture was stirred at 120 °C for 4 hours, and then concentrated under ‘

“reduced pressure.

To a solution of the residue in 20 mL of t-BuOH, phenylhydrazine (337 mg, 3.12

. mmol,) was added, and the mixture was stirred for 4 hours at 60 °C, and concentrated. The

| residue was dissolved in dichloromethane (20 mL), washed with 1 M HCI aqueous solution

and brine, dried over Na,SOy4, and concentrated under reduced pressure. The residue was
381 '
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_ purified by prep-HPLC to give the title compound (35 mg, 9% yield) as a yellow solid: 'H

NMR (400 MHz, CDCl5): § ppm 6.34-6.70 (m, 4H), 6.78 (d,J=9.2Hgz, 1H), 6.99 (dd,J =
12.0, 2.4 Hz, 1H), 7.36-7.46 (rh, 5H), 7.79 (d, ] = 2.0 Hz, 1H), 7.97 (dd, J = 8.0, 2.4 Hz,
1H); LCMS (mobile phase: from 70% water and 30% CH;CN to 5% water and 95%
CH;CN in 6 min, finally under these coﬁditions for 0.5 'min.) purity is >95%, Rt =3.065
min; MS Calcd.: 398; MS Found: 399 [M + H]".

[0588]

EXample 145

1-[2-Fluoro-4-(trifluoromethoxy)phenyl]-3-(1-phenyl-1H-pyrazol-5-yl)pyridazin-
4(1H)-one |

f
B
&e

F
F o

F.
F

3-{[2-Fluoro-4-(trifluoromethoxy)phenyl]hydrazono} pentane-2,4-dione (200 mg, 0.65

mmol) was dissolved in 1 mL of N,N-dimethylformamide diisopropyl acetal and 2 mL of

DMF and the mixture was stirred at 120 °C for 4 hours; and then con;entrated under
reduced pressure.

To a solution of the regidue in 20 mL of t-BuOH, phenylhydraziﬁe (211 mg, 1.96
mmol,) was added, and the mixture was stirred for 4 hours at 60 °C, and concentrated. The
residue was dissolved in dichloromethane (20 mL), washed with 1 M HCI aqueous solution
and brine, dried bver Na,S0,, and concentrated under reduced pressure. The residue was
puriﬂed by prep-HPLC to give the title compound (35 mg, 13% yield) as a yellow solid: -
'H NMR (400 MHz, CDCls): & ppm 6.44 (t, ] = 8.8 Hz, 1H), 6.69 (d, J = 7.6 Hz, 1H), 6.90
(d,J=8.8Hz 1H),7.11 (d, J=11.2 -Hz, 1H), 7.41-7.49 (m, 6H), 7.82 (d, I=16 Hz, 1H),
8.02 (dd, J = 8.0, 2.4 Hz, 1H); LCMS (mobile phase: from 70% water and 30% CH;CN to -

5% water and 95% CH3CN in 6 min, finally under these conditions for 0.5 min.) purity is

. >95%, Rt = 3.432 min; MS Calcd.: 416; MS Found: 417 [M+H]".
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[0589]
Example 146
1-(2,4-Difluorophenyl)-3-(1-phenyl-1H-pyrazol-5-yl)pyridazin-4(1H)-one

[o]
»

©©

, 3-[(2,4-Diﬂuorophenyl)hydrazono]pentane-2,4-dion¢ (550 mg, 2.29 mmol) was
dissolved in 1.5 mL of N,N-dimethylformamide diisopropyl acetal and 3 mL of DMF and

~ the mixture was stirred at 120 °C for 4 hours, and then concentrated under reduced pressure.

~ To a solution of the residue in 20 mL of t-BuOH, phenylhydi-azine (742 mg, 6.87
mmol,) was added, and the mixture was stirred for 4 hours at 60 °C, and concentrated. The
residue was dissolved in‘dichloromethane (20 mL), washed with 1 M HCI aqueous solution
and brine, dried over Na,SO,, and concentrated under reduced pressure. The residue was

purified by prep-HPLC to give the title compound (42 mg, 5% yield) as a yellow solid: 'H

 NMR (400 MHz, CDCl3): 3 ppm 6.36-6.41 (m, 1H), 6.66 (d, J = 8.0 Hz, 1H), 6.72-6.77 (m,

1H), 6.90-6.96 (m, 1H), 7.36-7.47 (m, 6H), 7.79 (d, J = 2.0 Hz, 1H), 7.96 (dd, J = 8.0, 2.4
Hz, 1H); LCMS [mobile phase: from 70% water (0.1% TFA) and 30% CH3;CN to 5%
water (0.1% TFA) and 95% CH3CN in 6 min, ﬁnally under these conditions for 0.5 min.]
purity is >95%, Rt = 2.329 min; MS Calcd.: 350; MS Found: 351 [M + H]".

[0590]

Exémple 147

1-(4-Chloro-2-fluorophenyl)-3-(1-phenyl-1H-pyrazol-5-yl)pyridazin-4(1H)-one

3-[(4-Chloro-2-fluorophenyl)hydrazono]pentane-2,4-dione (1 g 3.9 mmol) was
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dissolved in 1.76 mL of N,N-dimethylfonnamidé diisopropyl acetal and 3 mL of DMF and
the mixture was stirred at 120 °C for 4 hours, and then concentrated under reduced pressure.

To a solution of the residue in 20 mL of t-BuOH, phenylhydrazine (1.26 g, 11.7

mmol,) was added, and the mixture was stirred for 4 hours at 60 °C, and concentrated. The

residue was dissolved in dichloromethane (20 mL), washed with 1 M HCI aqueous solution
and brine, dried over Na;SO,, and concentrated uhder reduced pressure. The residue was
purified by prep-HPLC to give the title compound (59 mg, 4% yield) as a yellow solid: 'H
NMR (400 MHz, CDCly): 6 ppm 6.27 (t, J = 8.8 Hz, 1H), 6.66 (d, J = 8.0 Hz, 1H), 6.96-
6.99 (m, 1H), 7.20 (dd, J = 10.8, 2.4 Hz, 1H), 7.37-7.48 (m, 6H), 7.79 d7J = 2.0 Hz, 1H),
7.99 (dd, J = 8.0, 2.4 Hz, 1H); LCMS (mobile phase: from 50% water and 50% CH3;CN to
5% water and 95% CH3;CN in 6 min, finally under these conditions for 0.5 mih.). purity is
93%, Rt = 1.622 min; MS Calcd.: 366; MS Found: 367 [M + HI".
[0591]
Example 148 .
1-[2-(Dimethylamino)-5-(trifluoromethyl)phenyl]-3-(1-phenyl-1H-pyrazol-5- |

yl)pyridazin-4(1H)-one
. |
| o
N
' N
”@?
F
e

Example 149

1-[2-Fluoro-5-(trifluoromethyl)phenyl]-3-(1-phenyl-1H-pyrazol-5-yl)pyridazin-4(1H)-

" one

3-{[2-Fluoro-5-(trifluoromethyl)phenyl]hydrazono} pentane-2,4-dione (630 mg, 2.2

384
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mmol) was dissolved in 4.6 mL of DMF and N,N-dimethylformamide diisopropyl acetal
(1.0 mL, 1.1 equiv.), and the mixture was stirred for 4 hours at 120 °C, and then
concentrated under reduced preSsuré.

* To a solution of the residue in 20 mL of toluene, phenylhydrazine (713 mg, 6.6 mmol,)

~ was added, and the mixture was stirred for 4 hours at 60 °C, and concentrated. The residue

was dissolved in dichloromethane (40 mL), washed with 1 M HCI aqueous solution and
brine, dried over NaZSO4, and concentrated under reduced pressure. The residué was
pﬁriﬁed by prep-HPLC to give 1-[2-fluoro-5-(trifluoromethyl)phenyl]-3-(1-phenyl-1H-
pyrazol-5-yl)pyridazin-4(1H)-one (43 mg, 5% yield) and 1-[2-(dimethylamino)-5-
(triﬂuoromethyl)phenyl]-3-(1-phenyi-IH-pyrazol-S-yl)pyridazin-4(1H)fone (20 mg, 2%
yield). |
1-[2-Fluoro-5-(triﬂuorométhyl)phenyl]—3 -(1-phenyl-1H-pyrazol-5-yl)pyridazin-4(1H)-

one: a yellow solid;_'H NMR (400 MHz, CDCl;): & ppm 6.70 (d, J = 8.0.Hz, 1H), 6.89-
6.90 (m, 1H), 7.30-7.44 (m, 7H), 7.60-7.63 (m, 1H), 7.81 (d, J = 2.4 Hz, 1H), 8.00 (dd,J =

8.0, 2.8 Hz, 1H); LCMS (mobile phase: from 70% water and 30% CH3CN to 5% water and

95% CH;CN in 6 min, finally under these conditions for 0.5 min.) purity is >95%, Rt =
3.205 ﬁlin; MS Calcd.: 400; MS Found: 401 [M + H]*. _ '
1-[2-(Dimethy1amino)-5-(triﬂuoromethyl)phenyl]-3¥(1-phenyl-1H-pyr_azol-5-
yl)pyridazin-4(1H)-one: a white solid; 'H NMR (400 MHz, CDCls): & ppm 2.57 (s, 6H), -
6.66 (d, J=8.0 Hz, 1H), 6.74 (d, J =2.0 Hz, 1H), 7.04 (d, J = 8.8 Hz, 1H), 7.28 (d, J = 2.4
Hz, 1H), 7.34-7.37 (m, 5H), ,7:49 (dd, 7=8.8,2.0 Hz, 1H), 7.79 (d, 1 =2.0 Hz,.lH),‘7.98 (d,.
J = 8.0 Hz, 1H); LCMS (mobile phase: from 70% water and 30% CH;CN to 5% water and

' 95% CH;CN in 6 min, finally under these conditions for 0.5 min.) purity is >95%, Rt =

3.479 min; MS Calcd.: 425; MS Found: 426 [M + HJ".
[0592]
Example 150
1-(2,5-Difluorophenyl)-3-(1-phenyl-1H-pyrazol-5-yl)pyridazin-4(1H)-one
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3-[(2,5-Difluorophenyl)hydrazono]pentane-2,4-dione  (1.455 g, 6.06 mmol) was
dissolved in 20_ mL of DMF and then 4.3 mL of N,N-dimethylformamide diisopropy! acetal
was added, and the mixture was stirred for 4 hours at 120 °C, and then concentrated under
reduced pressure. |

To a solution of the résidue in 35 mL of t-BuOH, phenylhydrazine‘(1;96 g, 18.18
mmol,) was added, and the mixture was refluxed for 4 hours at 80 °C, and concentrated.
The residue was dissolved in dichloromethane (40‘ mL), wasﬁed with 1 M HCI aqueous
solution and brine, dried over Na,SO,4, and concentrated under reduced pressure. The
residue was purified by prep-HPLC to give the title compound (66 mg, 3% ‘yield) as a
yellow solid: 'H NMR (400 MHz, CDCls): § ppm 6.02-6.06 (m, 1H), 6.66 (d, J = 7.6 Hz,
1H), 6.97-7.02 (m, 1H), 7.11-7.17 (m, 1H), 7.32-7.52 (m, 6H), 7.79 (d, ] = 2.0 Hz, 1H),
8.05(dd,J=17.6, 24 'Hz, 1H); LCMS [mobile phase:- from 80% water (0.1% TFA) and
20% CH3CN to 5% water (0.1% TFA) and 95% CH3CN in 6 min, finally under these
conditions for 0.5 min.] purity is >95%, Rt = 3.347 min; MS Calcd.: 350; MS Found: 351
[M+H]". |

[0593]

Example 151

. 1-(2,6-Difluorophenyl)-3-(1-phenyl-1 H—pyrazol-S-yl)pyridazin-4( 1H)-one

(o] ’ A

3-[(2,6-Diﬂuorophenyl)hydrazono]pentane-2,4-dione (400 mg, 1.67 mmol) was

dissolved in 1 mL of N,N-dimethylformamide di-tert-butyl acetal and 2 mL of DMF and

386
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the mixture was stirred at 120 °C for 4 hours, and then concentrated nnder reduced pressure.
To a solution of the residue in 20 mL of toluene, phenylhydrazine (541 mg, 5 mmol,)
was added, and the mixture was stirred for 4 hours at 60 °C, and concentrated. The residue
was dissolved in dichloromethane (20 mL), washed with 1 M HCI aqueous solution and -
brme dried over Na,SO,4, and concentrated under reduced pressure. The residue was
purified by prep-HPLC to give the tltle compound (30 mg, 5% yield) as a yellow solrd 'H
NMR (400 MHz, CDCl3): 8 ppm 6.59 (d, J = 8.0 Hz, 1H), 6.98-7.03 (m, 2H), 7.12 (d, J =
2.0 Hz, lH)v 7.21-7.42 (m, 6H), 7.73-7.75 (m, 2H); LCMS (mobile phase: from 70% water

and 30% CH3CN to 5% water and 95% CH;CN in 6 min, finally under these condmons for

0.5 min.) purity is >94%, Rt -2.497 min; MS Calcd.: 350; MS Found 351 [M+H]".
© [0594]
Example 152
3-[1-(Cyclopropylmethyl)-1H-pyrazol-5-yl}-1-[3-(trifluoromethyl)phenyl]pyridazin-
4(1H)-one | |

A - solution - of 3-[3-(dimethylamino)prop—2-enoyl]e1-[3-
(triﬂuorornethyl)phenyl]pyridazin-4(lH)-one. (675 mg, | 2 mmol),
cyclopropylmethylhydrazine nydrochloride (490 mg, 4 mmol), and EtN (0.558 mL, 4
mmol) in MeOH (20 mL) was refluxed for 2 h. After cooling to room temperature, the |

reaction mixture was poured into 1 M HCI aqueous solution and extracted with AcOE:t.

‘The extract was washed with brine, dried over MgSOy, and concentrated under reduced

pressure. The residue was purified by basic silica gel column chromatography eluting with

AcOEt and recrystallized from hexane/AcOEt to give the title compound (315 mg, 44%

yield) as a pale yellow solid: mp 155-157 °C: 'H NMR (300 MHz, CDCl3): & ppm 0.35-
© 0.44 (2H, m), 0.45-0.57 (2H, m), 1.24-1.40 (1H, m), 4.37 (2H, d, J = 6.8 Hz), 6.76 (1H, d, J
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- 7.9 Hz), 7.37 (1H, d, ] = 1.9 Hz), 7.61 (1H, d, J = 1.9 Hz), 7.68-7.74 (2H, m), 7.78-7.83

(1H, m), 7.94 (1H, s), 8.28 (1H, d, J = 7.9 Hz). Anal. Calcd for C]3H|5F3N4QZ C, 60.00; H,
4.20; N, 15.55. Féund: C, 60.07; H, 4.24; N, 15.56.
[0595]
Example 153
~ 3-(1-Benzyl-lH-pyrazol-S-yl)—l-[3-(triﬂuorométhyl)phenyl]pyridazin-4(1H)-one

A\ .
! N,N ) BN

. I,N/'N k@
s

A _solution of 3-[3-(dimethylamino)prop-z-enoyl];1-[3-
(triﬂuoromethyl)phenyl]pyridazin-4(1H)-one 0.675 g, 2.0 mmol), benzylhydraiine
dihy&rochloridé (1.56 g, 8.0 mmol), and Et3N (2.23 mL, 16 mmol) in MeOH (20 mL) was
refluxed for 3 h. Aﬁer cooling to room tempefature,_the reaction mixture was poured into 1
M HCI aqueous solution and .extracted with AcCEt. The extract was washed with brine,
dried over MgSO,, and concentrated under reduced pressure. The residue was
recrystallized from hexane/AcOEt to give the title cbmpound (375 mg, 47% yield) as a
white solid: mp 156-157 C, 'H NMR (300 MHz, CDCl): & ppm 5.75 (2H, s), 6.70 (1H, d,

J=17.9 Hz), 6.84-6.91 (2H, m), 7.18-7.24 3H, m), 7.32-7.37 (1H, m), 7.47-7.53 QH, m),

7.64-7.67 (2H, m), 7.70 (1H, d,.J = 1.9 Hz), 8.15 (1H, d, J = 7.9 Hz). Anal. Calcd for -
C21HisF3N4O: C, 63.63; H, 3.81; N, 14.14. Found: C, 63.63; H, 3.85; N, 14.16.
[0596]
Example 154 '
3-[1-(4-Methoxybenzyl)-1H-pyrazol-5-yl]-1-[3-(trifluoromethyl)phenyl]pyridazin- _

| - 4(1H)-one
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A solution of - 3-[3-(dimethylamino)prop-2-enoyl]-1-[3-
(trifluoromethyl)phenyl]pyridazin-4(1H)-one (675 mg, 2 mmol), (4—
methoxybenzyl)hydrazine hydrochloride (755 mg, 4 mmol), and Et;N (0.558 mL, 4 mmol)

5 in MeOH (20 mL) was refluxed for 3 h. After cooling to room temperature, the reéction
mixture was poured into 1 M HCI aqueous solution and extracted with ACOEt. The extract
was washe;d with brin_e, dried over MgSO4, and concentrated under reduced pressure. The
residue was purified by basic silica gel column chromatography eluting with AcOEt and
recrystallized from hexane/AcOEt to give the title compound (367 mg, 43% yield) as an

10 off-white solid: mp 159-161 °C; '"H NMR (300 MHz, CDCl3):.8 ppm 3.73 (3H, s), 5.67
(2H, s), 6..69-6.75 (3H, m), 6.81-6.86 (2H, m), 7.41 (1H, d, J = 1.9 Hz), 7.45-7.51 (1H, m),
7.54-7.59 (1H, m), 7.65-7.71 (3H, m), 8.17 (1H, d, J = 7.9 Hz). LC-MS (ESI) m/z 427 [M
+ HJ". Anal. Calcd for CxH;7F3N40,: C, 61.97; H, 4.02; N, 13.14. Found: C, 61.95; H,
4.14; N, 13.08. |

15 [0597]

Example 155

3-(1-Thiopilen-é-yl-lH-pyra;ol-S-yl)—l-[3-(triﬂuoromethyl)phenyl]pyridazin-4(lH)-

one

20 ' To a mixture of copper (I) oxide (0.028 g, 0.20 mmol), saiicylaldoxime (0.11 g, 0.78
mmol), Cs:CO; (064 g 2.0 mmol) and  3-(1H-pyrazol-5-yl)-1-[3-
(trifluoromethyl)phenyl]pyridazin-4(1H)-one (0.30 g, 0.98 mmol) in MeCN (8 mL) was
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added 2-iodothiophene (0.16 mL, 1.5 mmol), and the mixture was stirred at 90 °C for 1 day.
The mixture was diluted with AcOEt and water, and filtered. The filtrate was partitioned

between AcOEt and water. The organic layer was washed with brine, dried over MgSOs,

filtered and concentrated under reduced pressure. The residue was chromatographed on

siiica gel (20/80-100/0 AcOEt/hexane) to give yellow crystals. The crystals were purified
by preparative HPLC and recrystallized from AcOEt/hexane to give the title compound (11
mg, 3% yield) as off-white crystals: 'H NMR (300 MHz, CDCl3): 6 ppm 6.75 (1H, d, J =
7.9 Hz), 6.95 (1H, dd, J = 5.5, 3.8 Hz), 7.01 (1H, dd, J=3.8, 1.3 Hz), 7.23 (1H, dd, J = 5.5,
1.3 Hz), 7.31 (1H, d, ] = 8.7 Hz), 7.40 (1H, brs), 7.42 (1H, d, J = 1.9 Hz), 7.51-7.57 (1H,
m), 7.62 (1H, d, J = 7.9 Hz), 7.81 (I1H, d, J = 1.9 Hz), 8.21 (1H, d, J = 7.9. Hz). LC-MS
(ESI) m/z 389 [M + HJ".
‘Preparative HPLC was performed at the conditions déscribed below.
Column: Waters SunFire Column C18 (30 x 50 mm S-5um)
Column temp: 25 °’C A
Mbbile phase: (A) 0.1% TFA in distilled water, (B) 0.1% TFA in acetonitrile
Gradient: 0 min (A/B =90/10) — 1 min (A/B = 90/10) — 4.75 min (A/B = 0/100) —
7.40 min (A/B =0/100) —7.41 min (A/B = 90/10) — 8.50 min (A/B = 90/10)
Flow rate: 70 mL/min |
Detector: UV 220 nm
[0598]
Example 156
~ 3-(1-Thiophen-3-yl-1H-pyrazol-5-yl)-1-[3-(trifluoromethyl)phenyl]pyridazin-4(1H)-

one

To a mixture of copper (I) oxide (0.028 g, 0.20 mmol), salicylaldoxime (0.11 g, 0.78
390 .
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mmol), Cs;CO; (064 g 20 ﬁlmol) and  3-(1H-pyrazol-5-yl)-1-[3-
(trifluoromethyl)phenyl]pyridazin-4(1H)-one (0.30 g, 0.98 mmol) in MeCN (8 mL) was
added 3-iodothiophene (0.15 mL, -1.5 mmol), and the mixture was stirred at 90 °C for 2
days and at room temperature for 4 days. The mixture was diluted with AcOEt and water,
and filtered. The filtrate was partitioned between AcOEt and water. The organic layer was
washed with brine, dried over MgSQs, filtered and concentrated under reduced pressure.
The residue was chromatographed on silica gel (20/80-100/0 AcOEt/hexane) to give
yellow crystals. The crystals were purified by preparative HPLC and recrystallized from
AcOEt/hexane to give the title compound (7 mg, 2% yield) as off-white crystals: '"H NMR
(300 MHz, CDCls): & ppm 6.75 (1H, d, J=7.9 Hz), 7.12 (1H, dd, J = 4.5, 1.9 Hz), 7.24

(1H, s), 7.30-7.34 (2H, m), 7.36 (1H, d, J = 1.9 Hz), 7.41 (14, s), 7.50-7.57 (1H, m), 7.59-

7.64 (1H, m), 7.78 (1H, d, J = 1.9 Hz), 8.23 (1H,d,J =79 Hz). LC-MS (ESI) m/z 389 [M
+ H]"'. ' ’ |
" Preparative HPLC was performed at thc conditions described below.
Column: Waters SﬁnFiré Column C18 (30 x 50 mm S-5pum)
Column temp: 25 °C
Mobile phase: (A) 0.1% TFA in distilled water, (B) 0.1% TFA in acetonitrile
- Gradient: 0 min (A/B = 90/10) — 1 min (A/B = 90/10) — 4.75 min (A/B = 0/100) —
7.40 min (A/B = 0/100) —7.41 min (A/B =90/10) — 8;50 min (A/B = 90/10)
Flow rate: 70 mL/min |
Detector: UV 220 nm
[0599]
Example 157
3-[1--(2-methylpr0pyl);lH-pyrazol-S-yl]-1-(4-morpholin-4-ylphenyl)pyridazin-4(lH)-

one
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To a solution of  3-[3-(dimethylamino)prop-2-enoyl]-1 -(4-morpholin-4-
ylphenyl)pyridazin-4(1H)-one (300 mg, 0.85 mmol) in 20 mL of .methanol, 2-
methylpropyl-hydrazine (300 mg, 3.39 mmol) was added, the resulting mixture. was

s - réﬂuxed for 4 hours, then concéntrated. The residue was dissolvéd in dichloromethane (20
rﬁL), v;rashed with 1 M acetic acid aqueous solution and brine, dried over anhydrous
'Na;SOy, and concentrated under reduced pressure. The residue was purified by prep-HPLC
to give the title compoﬁnd'(48 mg, 15% yield) ias_ a yellow solid: '"H NMR (400 MHz,
- CDCls): 6 0.83 (6H, d, J = 6.8 Hz), 2.17-2.25 (1H, m), 3.25-3.27 (4H, m), 3.89-3.92 (4H,
10 ’ m), 4.34 (2H, d, J =17.6 Hz), 6.72 (1H, d, J = 8.0 Hz), 7.00-7.04 (2H, m), 7.33 (1H, d, J -
2.4 Hz), 7.45-7.49 (2H, m), 7.59 (1H, d, J = 2.0 Hz), 8.15 (1H, d, J - 7.6 Hz); LCMS
(mobile phase: from 90% watér and 10% CH3CN to 5% water and 95% CH3CN in 6 min,
finally under thése conditions for 0.5 min.) purity is >95%, Rt = 3.396 min; MS Calcd.:379,
MS Found: 380 [M + H]". '
15 [0600]
Example 158 '
3-[1-(2-Hydroxyethyl);1H—pyrazol-‘S-yl]-l-(4-morpholin-4-ylphenyl)pyﬁdazin-4(1H)-
one ' .

-]
»

=

<

FE"
./

20 To- a »solution of 3'-[3-(dimethylamino)prop-Z-enoyl]-1-(4-morpholin-4-
ylphenyl)pyridazin-4(1H)-oxie (476 mg, 1.34 mmol) in 20 mL of methanol, 2-

hydroxyethylhydrazine (414 mg, 5.36 mmol) was édded, the resulting mixture was
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refluxed for 4 hours, and then concentrated. The residue was dissolved in dichloromethane
(20 mL), washed with 1 M acetic acid aqueous solution and brine, dried over anhydrous
Na;SO,, and concentrated under reduced pressure. The residue was purified by prep-HPLC |
to give the title compound (36 mg, 7.3% yield) as a yellow soljd: 'H NMR (400 MHz,
CDCls): 6 3.20-3.22 (4H, m), 3.87-3.89 (4H, m), 4.03-4.05 (2H, m), 4.33-4.36 (2H, m),
6.69 (1H, d, J = 7.6 Hz), 6.98 (2H, dd, J = 6.8, 2.0 Ha), 7.34 (IH, d, J=2.4 Hz), 7.51-7.53
(3H, m), 8.14 (1H, d, J = 7.6 Hz); LCMS (mobil_e phase: ‘from 95% water and 5% CH3CN

to 5% water and 95% CH3CN in 6 min, finally under these conditions for 0.5 min.) purity

i$>95%, Rt = 2.770 min; MS Calcd:: 367, MS Found: 368 M+ H]+.
[0601]
Example 159 _
3-[1-(2,2-Dimethylpropy!)-1H-pyrazol-5-yl}-1-(4-morpholin-4-ylphenyl)pyridazin- B

4(1H)-one

o i \

‘To a solution of  3-[3-(dimethylamino)prop-2-enoyl]-1-(4-morpholin-4-
ylphenyl)pyridazin-4(1H)-one (300 mg, 0.85 mmol) in 20 mL of methanol, 2,2-

dimethylpropylhydrazine (346 rhg,' 3.39 mmol) was added, the resulting mixture was

- refluxed for 4 hours, and then concentrated. The residue was dissolved in dichloromethane

(20 mL), wa_shed with 1 M acetic acid aqueous solution and brine, dried over anhydrous
NaéSOQ, and.concentrated under reduced pressure. The residue was purified by prep-HPLC
to give the title compound (75- mg, 22% yield) as a yellow solid: '_H NMR (400 MHz,
CDCl3): 8 0.83 (9H; s), 3.22-3.25 (4H, m); 3.88-3.90 (4H, m), 4.41 (2H, s), .6.70 (1H,d,J =
7.6 Hz), 7.00 (QH, d, J =9.2 Hz), 7.08 (1H, d, ] = 2.0 Hz), 7.45 (2H, d, ] = 9.2 Hz), 7.58
(1H, d, J.= 2.0 Hz), 8.14 (1H, d, J = 8.0 Hz); LCMS (moi)ile phase: from 70% water and

30% CH3CN to 5% water and 95% CH3CN in 6 min, ﬁnally under these conditions for 0.5
; 393 ’
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min.) purity is >95%, Rt = 2.656 min; MS Calcd.: 393, MS Found: 394 (M+H).
{0602]
Example 160 .
3-(1-Cyclopentyl-1H-pyrazol-5 —Sll)- 1 —(4-morpho1in-4-ylphényl)pyridazin-4(1 H)-one

» ‘
N

LB
.
O

[+ M

To a solution of 3-[3-(dimethylamino)prob-Z-enoyl]~l-(4-morphblin-4-

ylphenyl)pyridazin-4(1H)-one (300 mg, 0.85 -inmol) in 20 mL of methanol,

cyclopentylhydrazine (340 mg, 3.39 mmol) was added, the resulting mixture was refluxed

- for 4 hours, and then concentrated. The residue was dissolved in dichloromethane (20 mL),"

washed with 1-M acetic acid aqueous solution and brine, dried over anhydrous Na;SOa,
and concentrated under reduced pressure. The residue was purified by prep-HPLC to give

the title compound (30 mg, 9% yield) as a brown solid: 'H NMR (400 MHz, CDCL): §

- 1.46-1.69 (SH, m), 1.92-1.96 (1H, m), 2.04-2.09 (1H, m), 2.14-2.19 (1H, m), 3.22-3.25

(4H, m), 3.87-3.90 (4H, m), 5.10 (1H, quintet, J = 3.6 Hz), 6.71 (1H, d, J = 8.0 Hz), 6.98-
7.01 (2H, rh), 7.04 (1H, d, J = 1.6 Hz), 7.44-7.47 (2H, m), 7.60 (1H, d, J = 2.0 Hz), 8.16
(1H, d, J = 7.6 Hz); LCMS (mobile phase: ffom 90% water and 10% CH3CN to 5% water
and 95% CH3CN in 6 min, ﬁnélly'under these conditions for 0.5 min.) purity is >95%, Rt
= 3.196 min; MS Calcd.: 391, MS Found: 392 [M + H]".
| [0603]

Example 161

3-(1-Cyclohexyl-lH-pyrazol-S-yl)-l -(4-morpholin-4-ylphenyl)pyridazin-4(1H)-one

[ '
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3-[(4-Morpholin-li-ylphenyl)hydrazond]pentane-2,4-dione (500 mg, 1.73 mmol) was

dissolved in 10 mL of N,N-dimethylformamide dimethyl acetal, and the mixture was

refluxed for 4 hours, then concentrated under reduced pressure.

To a solution of the residue in 20 mL of methanol, cyclohexylhydrazine (790 mg, 6.92
mmol) was added, and the resulting mixture was refluxed for 4 hours, then goncentratéd.
The residue was dissolved in dichloromethane (20 mL), washed Qith 1 M acetic acid
aqueous solution and brine, dried dver anhydrous Na;SO,, and concentrated under reduced

pressure. The residue was purified by prep-HPLC to give the title compound (50 mg, 7.1%

yield) as a yellow solid: '"H NMR (400 MHz, CDCLy): 3 1.21-1.35 (3H, m), 1.63-1.69 (1H,

m), 1.85-1.87 (2H, m), 2.00-2.06 (4H, m), 3.21-3.25 (4H, m), 3.87-3.90 (4H, m), 4.58-4.65

(1H, m), 6.70 (IH, dd, J = 1.6, 8.0 Hz), 6.96-7.02 (2H, m), 7.12 (1H, d, I=16 Hz), 7.45-
7.50 (2H, m), 7.59-7.62 (1H, m), 8.19 (lH, d,J= 80 Hz); LCMS (mobile phase: from 80%
water and 20% CH3CN to 5% water and 95% CH3CN in 6 mfn, finally under these

- conditions for 0.5 min.) purity is >95 %, Rt =3.318 min; MS Calcd.: 405, MS Found: 406

[M+H]".
[0604]
Example 162 _
1 -(2-Fluofo—5-iodophenyl)-S-methoxy-3 -(1-phenyl-1 H—pyrazo1-5‘-yl)pyridazin-4( 1 H)-

one

A mixture of 3-acetyl-1-(2-ﬂuoro-5-i_odophenyl)-S-methoxypyridazin-4(1H)-one (3.88
g, 10.0 mmol) in N,N-dimethyllformamide dimethyl acetal (38.8 mL) was heated to reflux

for 3 h. The mixture was concentrated in vacuo. To the residue were added AcOH (38.8

mL) and phenylhydrazine (1.97 fnL, 20.'0 tﬁmol). The mixture was heated to reflux for 5 h.

The mixture was concentrated in vacuo, diluted with 1 M HCI aqueous solution, extracted
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with AcOEt, washed with saturated NaHCO; aqueous solufion, dried over Na,SO,, filtered, -
'concentnfat.ed in vacuo, purified by column chromatography on basic silica gel,
(héxane/AcOEt = 50/50 to 0/100) and triturated with AcOEt/hexane to yield the title
compound (2.95 g, 60% yield) as a yellow solid: '"H NMR (DMSO-ds, 300 MHz): & ppm
3.77 (3H, s), 6.99 (1H, d, J = 1.5 Hz), 7.23-7.50 (7H, m), 7.79 (1H, d, J = 1.9 Hz), 7.84 (1H,
ddd, J=8.7,4.5,2.3 Hz), 8.49 (1H, d, ] = 2.6 Hz). B
[0605] | '
‘Example 163 _ _
3-[1-(2-Fluorophenyl)-1H-pyrazol-5-yl]-1-[2-fluoro-4-( IH-pyrazol-l-yl)phenyl]-S-
methoxypyridazin-4(1H)-one |
A
0
Or
A suspension of 3-écetyl-1-[2-ﬂuoro-4-(1H-pyrazdl-l-yl)phenyl]—S-
methoxprridazin-4'(lH)-one (197 mg, 0.600 mmol) in N,N-dimethylformamide dimethyl
acetal (2.0 mL) was stirred at 100 °C for 1 h. The reaction mixture was concentrated in
vacuo. To the residue were added AcOH (2.0 mL) and 2-fluorophenylhydrazine (151 mg,
1.20 mmol). The mixture was stirred‘ at 100 °C for 1 h. After solvent evaporated, the

residue was diluted with saturated NaHCO; aqueous solution (25 mL) and extracted with

* AcOEt (25 mL x 3). The combined organic phase was washed with brine (40 mL), dried

with MgSOy, and evaporated. The residue was crystallized from AcOEt to give a coarse
solid, which was recrystallized from EtOH/hexane to give the title compound. (125 mg,
47% yield) as a white solid: mp 202-206 °C; 'H NMR (300 MHz, DMSO-dg): 8 ppm 3.79
(3H, s), 6.64 (1H, d, J = 1.9 Hz), 6.96 (1H, t, J = 8.5 Hz), 7.23-7.33 (3H, m), 7.41-7.53 (2H,
m), 7.71 (1H, d, J =9.1 Hz), 7.84 (2H, dd, J = 4.0, 1.7 Hz), 7.94 (1H, dd, J = 12.3, 2.5 Hz),
8.48 (1H, d, J = 1.9 Hz), 8.65 (1H, d, J = 2.6 Hz). LC-MS (ESI) m/z 447 [M + H]". Anal.
Calcd for Ca3H;6F2N602°0.4H,0: C, 60.90; H, 3.73; N, 18.53. Found: C, 60.68; H, 3.69; N,
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18.39.

[0606]
Example 164
3-[1-(3-Chlorophenyl)-lH-pyrazol-S-yl]‘-1-[2-ﬂuoro-4-(1H-pyrazol-1 -yl)phenyl]-5-

" methoxypyridazin-4(1H)-one

A suspension of 3-acetyl-1-[2-fluoro-4-(1H-pyrazol-1-yl)phenyl]-5-
methoxypyridazin-4(1H)-one (393 mg, 1.20 mmol) in N,N-dimethylformamide dimethyl
acetal (4.0 mL) was stirred at 100 °C for 1 h. The reaction mixture was concentrated in

vacuo. To the residue were added AcOH (4 mL) and 3-chlorophenylhydrazine

hydrochloride (429 mg, 2.40 mmol). The mixture was stirred at 100 °C for 1 h. After

solvent evaporated, the residue was diluted with saturated NaHC03 aqueous solution (25
mL) and extracted with AcOEt (25 mL x 3). The combined organic phase was washed with

brine (40 mL), dried with MgSO,, and evaporated. The residue was crystallized from

" AcOFt to give a coarse solid, which was recryétallized from EtOH/hexane to give the title

compound (242 mg, 44% yield) as an ofange_solid: nip 186-190 C, 'H NMR (300 MHz,
DMSO-de): 6 pprﬁ 3.80 (3H, s), 6.64 (1H, d, J = 1.9 Hz), 7.05 (1H, 4, J = 1.9 Hz), 7.27-
7.34 (1H, m), 7.44 (3H, dd, J = 16.6, 10.2 Hz), 7.34-7.52 (1H, mj, 7.84 3H, dd, J = 3.6,
1.7 Hz), 8.00 (1H, dd, J = 12.3, 2.1 Hz), 8.56 (1H, d, J = 1.9 Hz), 8.67 (1H, d, ] = 2.6 Hz):
LC-MS (ESI) m/z 463 [M + H]". Anal. Calcd for C,3H;6CIFNg0,0.03H,0: C, 59.61;,H,
3.49; N, 18.14. Found: C, 59.32; H, 3.50; N, 17.92.

[0607] |

Example 165 _

1-[4-(3—tert-Butyl-Z—oxoimi‘ciazolidin—1-yl)—2-ﬂuorophenyl]-5-methoxy-’}.—(l—phenyl-

1H-pyrazol-5 -yl)pyridazin-4(1 H)-one
: 397
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(

S

A suspension of 1-(2-ﬂuoro;4-iodophényl)-5-methoxy-3-(l-phenyl-lH-pyrazol-S- :
yl)pyridazin-4(1H)-one (488 mg, 1.0 mmol), 1-tert-butylimidazolidin-2-one (171 mg, 1.2
' mmol), Cul (19 mg, 0.1 mmol), trahs-l,2-diaminocyclohexane (0.024 mL, 0.2 mmol), and
5 K3PO4 (425 mg, 2.0 mmol) in toluehe (5 mL) was sttired at 80 °C for 24 h under N,
atmosphere. After cooling to room temperature, the reaction mixture was purified by silica
gel column chromatography eluting with hexane/AcOEt (1/1), AcOEt only and then
AcOEt/MeOH (10/1) aﬁd recrystallized from AcOEt to give the title compound (198 mg,
39% yield) as a whife solid: mpA238-23_9 °C; '"H NMR (300 MHz, DMSO-de): & ppm 1.36
10 (94, s), 3.29 (3H, s), 3.44-3.59. (2H, m), 3.64-3.76 (2H, m), 6.92-7.03 (2H, m), 7.23-7.51
| (6H, mj, 7.70 (14, dd, J = 14.1, 2.4 Hz), 7.78 (1H, d, J = 1.9 Hz), 8.43 (1H, d, J = 1.9 Hz).
LC-MS (ESI) m/z 503 [M + HJ'. Anal. Calcd for Co7H;7FNgOs: C, 64.53; H, 5.42; N,
16.72. Found: C, 64.31; H, 5.38; N, 16.58.
- [0608] |
15 - Example 166
1¥[2-Fluoro-4-(2-oxoimidazolidin-1-yl)phenyl]—S-methoxy-B-(l-phenyl-lH-pyrazol-S-

y])pyridazin—4(1H)—one

A mixture of 1-[4-(3-tert-butyl-2-oxoimidazolidin-1-yl)-2-ﬂuorophehyl]-5-methoxy-3-
20 (1-phenyl-1H-pyrazol-5-yl)pyridazin-4(1H)-one (503 mg, 1.0 mmol) in trifluoroacetic acid
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(3.0 mL) was stirred at 80 °C for 1 h. After cooling to roo;n temperature, the reaction
mixture was evaporated. The residue was recrystallized ffom AcOEt/MeOH to gfve the
title compound (334 mg, 75% yield) as a pale yellow-solid: mp .259-260 °C; 'H NMR (300
MHz, DMSO-ds): 6 ppm 3.40-3.56 (2H, m), 3.77 (3H, s), 3.82-3.93 (2H, m), 6.95 (1H, d,J
=2.3 Hz), 7.01 (1H, t, J = 9.0 Hz), 7.23-7.49 (7H, m), 7.73 (1H, dd, J = 14.1, 2.4 Hz), 7.78
(1H, d, J = 1.9 Hz), 8.44 (1H, d, J = 1.9 Hz). LC-MS (ESI) m/z 447 [M + H]*. Anal. Calcd
for Ca3HisFNgO3 -0.75H,0: C, 60.06; H, 4.49; N, 18.27. Found: C, 60.05; H, 4.26; N,
18.16. '

[0609]

Example 167

1-{4-[3-(Difluoromethyl)-2-oxoimidazolidin-1-yl]-2-fluorophenyl}-5-methoxy-3-(1-

~ phenyl-1H-pyrazol-5-yl)pyridazin-4(1H)-one

T
F\© | |
<
F>—F
A mixture of 1-[2-ﬂuoro-4-(2-oxoimidazolidin-1-yl)phenyl]-s-methoxy-3-(1-phenyl-
iH-pyrazol-S-yl)pyridazin-4(1H)-one (100 mg, 0.22 mmol), sodium chlorodiﬂuqroacetate
(40 mg, 0.26 mmol), and 18-crown-6 (12 mg, 0.044 mmol) in acetonifrile (10 mL) waé
_stirred at 90 °C for 20 h. After cooling to room temperature, to the reaction mixture was
added silica gel. This mixture waé evaporatéd, and purified by_ silica’ gel vcolumn
chromatography eluting with AcOEt/MeOH (1/0 to 10/1) to give the title compound (2.5
mg, 2.3% yield)>as a pale yellow powder: '"H NMR (300 MHz, DMSO'dﬁ):' o ppm 1.11-
1.40 (4H, m), 3.61-3.86 (4H, m), 6.96 (1H, d, J = 1.9 Hz), 7.01-7.15 (1H, m), 7.16-7.50
(6H, m), 7.71 (1H, dd, J = 13.6, 2.3 Hz), 7.79 (1H, d, J = 2.3 Hz), 8.47 (1H, d, ] = 1.9 Hz).
LC-MS (ESI) m/z 497 [M +HJ"
[0610]
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Example 168 -
1-[3-(3,6-Dihydro-2H-pyran-4-yl)-2-fluorophenyl}-5-methoxy-3-(1-phenyl-1H-
pyrazol-5-yl)pyridazin-4(1H)-one

[o]
R
/0 N/
ff@

N
F
=
0.

5 A mixture of 1-(3-bromo-2-'ﬂuorophenyl)-5-methoxy-3-(1-phényl-lH-pyrazol-S-
ylpyridazin-4(1H)-one (441 'mg,. 1.0 mmol), 4-(4;4,5,5-tetramethyl~1,3,2-dioxaborolan-2-4
yI)-3,6-dihydro-2H-pyran (231 mg, 1.1 rhmol), Pd(PPh3)s (57.8 mg, 0.05 mmol) and
Na,CO; (233‘ ing, 2.2 mmol) in DME (8.8 mL) and water (2.2 mL) was heated to reflux for
15 h under N,. The mixture was diluted with NaHCO; aqueous solution, extracted with

10 AcOEt, dried over Na,SO, filtered, concentrated in ‘vacuo, purified by column
chromatography on basic silica gel (hexane/AcOEt = 50/50 to 0/100) and recrystallized
with EtOH/hexane to yield fhe title compound (380 mg, 85% yield) as a white solid: mp
138-141 °C. '"H NMR (DMSO-ds, 300 MHz): § ppm 2.42 (2H, brs), 3.74-3.89 (SH, m),
4.21-4.29 (2H, m), 6.15 (1H, brs), 6.92-7.10 (2H, m), 7.17-7.59 (7H, m), 7.78 (IH, dJ=

15 1.9 Hz), 8.52 (1H, s). Anal. Calcd for C;5H2 FN,Os: C, 67.56; H, 4.76; N, 12.61. Found: C,

67.42; H, 4.83; N, 12,44, |
[0611]
Example 169

1-[2-Fluoro-3-(tetrahydro-2H-pyran-4-yl)phenyl]-5-methoxy-3-(1-phenyl-1H-pyrazol-

20 5-yl)pyridazin-4(1H)-one
o & N

A mixture of. 1-[3-(3,6-dihydro-2H-pyran-4-yl)-2-fluorophenyl]-5-methoxy-3-(1-
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phenyl-1H-pyrazol-S-yl)pyridazin—4(lH)-one (190 mg, 0.427 mmol) and Pd/C (10% Pd,
50% wet, 19 mg) in MeOH (10 mL) was stirred at room temperature for 16 h under H,.
The mixture was filtered through a pad of Celite, concentrated in vacuo, purified by
column chromatography on basic silica gel (hexane/AcOEt = 50/50 to 0/ 100) and
recrystallized with EtOH/hexane to yield the title cdmpound (152 mg, 79% yield) as a pale
yellow solid: '"H NMR (DMSO-ds, 300 MHz): & ppm 1.60-1.85 (4H, m), 3.39-3.56 (3H, m),
3.77 (3H, s), 3.91-4.04 (2H, m), 6.92-7.04 (2H, m), 7.21 (1H, t, J = 8.1 Hz), 7.27-7.54 (6H,
m), 7.78 (1H, d, J=1.9 Hz), 8.49 (1H, d, J= 1.9 Hz). |

[0612]

Example 170

1-(2-Fluor0-3-morpholin-4—ylphenyl)-5-methoxy-3-(1-phenyl-lH-pyrazol-S-

yl)pyridazin-4(1H)-one

UL
e
A mixture of 1-(3-brbmo-_2-ﬂuorophenyl)-5-inethoxy-3-(1-phenyl-lH-pyrazol-S-
yl)pyridazin-4(1H)-one (221 mg, 0.5 mmol), morpholine (0.0525 mL, 0.6 mmol), NaOt-Bu
(67.3 mg, 0.7 mmol), Xantphos (46.3 mg, 0.08 mmol) and Pd,(dba); (18.3 mg, 0.02 mmol)
in 1,4-dioxane (2.5 mL) was heated to 90 °C for 18 h under Ar. The mixture was diluted'
with NaHCOj; aqueous solution, extracted with AcOEt, dried over Na;SO,, filtered,

concentrated in vacuo, purified by column chromatography on basic silica gel

(hexane/AcOEt = 50/50 to 0/ 100) and recrystallized with AcOEt/hexane and EtOH/hexane

to yield the title compound (139 mg, 59% Yield) as a pale yellow solid: mp 187-189 °C. 'H
NMR (DMSO-ds, 300 MHz): § ppm 2.97-3.08 (4H, m), 3.70-3.80 (7H, m), 6.61-6.72 (1H,

" m), 6.96 (1H, d, J = 1.5 Hz), 7.06-7.17 (2H, m), 7.26-7.47 (5H, m), 7.78 (1H, d, J = 1.9

Hz), 8.50 (1H, d, J = 1.9 Hz). Anal. Calcd for C2aH,FN;sOs: C, 64.42; H, 4.96; N, 15.65.
Found: C, 64.47; H, 4.99; N, 15.55.
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[0613]
- Example 171
1-[3-(3,3-Difluoroazetidin-1-y!)-2-fluorophenyl]-5-methoxy-3-(1-phenyl-1H-pyrazol-
5-yl)pyridazin-4(1H)-one 4

[¢] ’ A\

A mixture of 1-(3-bromo-2-fluorophenyl)-5-methoxy-3-(1-phenyl-1H-pyrazol-5-
yl)pyridazin-4(1H)-one (177 mg, 0.4 mmol), 3;3-diﬂuoroa_zetidine hydrochloride (62.2 mg,
- 0.48 mmol), NaOt-Bu (99.9 mg, 1.04 frxmol), Xantphos (99.9 mg, 0.173 mmol) and
Pd,(dba)s (39.7 mg, 0.043 mmol) in 1,4-dioxane (2 mL) was heated to 90 °C for 16 h
10 under N,. The mixture was diluted with saturated NaHCO; aqueous solution, extracted
with AcOEt, dried over Na,SQ,, filtered, concentrated in vacuo and purified by column
chromatography on lv)asicv silica gel (hexane/AcOEt = 50/50 to 0/100) to yield the title
coxhpound (58.8 mg, 32% yield) as a pale yellow solid: "H NMR (DMSO-d(,, 300 MHz): 6
ppm 3.77 (3H, s), 4.42 (4H, t, J = 12.6 Hz), 6.43-6.82 (1H, m), 6.90-7.49 (8H, m), 7.79
15 (1H, s), 8.39-8.60 (1H, m).
[0614]
Example 172
1-[3-(3,3-Diﬂuoropyrrolidin-l-yl)—2-ﬂuorophehyl]-5-methoxy-3-(l-phenyl-lH-
pyrazol-5-yl)pyridazin-4(1H)-one

[o] I D\

F
A mixture of 1-(3-bromo-2-fluorophenyl)-5-methoxy-3-(1-phenyl-1H-pyrazol-5-
yl)pyridazin-4(1H)-one (221 mg, 0.5 mmol), 3,3-difluoropyrrolidine hydrochloride (86.1
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mg, 0.6 mfnol), NaOt-Bu (125 _mg, 1.3 mmol), Xantphos (46.3 mg, 0.08 mmol) and
Pdy(dba); (18.3 mg, 0.02 mmc;l) in 1,4-dioxane (2.5 mL) was heated to 90 °C fdr 24 h
under N,. The mixt.ure'was diluted with saturated. NaHCO; aqueous solution, extracted
with AcOEt, dried over Na,SO,, filtered, concentrated in vacuo and purified by colqmn
chromatography on basic silica gel (hexane/AcOEt = 50/50 to 0/100) to yield the title
compound (119 mg, 51% yield) as a pale yellow solid: 'H NMR (DMSO-ds, 300 MHz): &
ppm 2.42-2.50 (2H, m), 3.56 (2H, t, J = 7.4 Hz), 3.71-3.88 (5H, m), 6.43-6.54 (1H, 'm),
6.84-7.13 (3H, m), 7.27-7.49 (5H, m), 7.78 (1H, d, J = 1.9 Hz), 8.47 (1H, d, J = 2.3 Hz).
Anal. Caled for CpyHyoF3NsO,-0.2H,0: C, 61.20; H, 4.37; N, '14.87. Found: C, 61.36; H,

1445 N, 14.56.

[0615]
Example 173 A
5-Methoxy-3-(1-phenyl-1H-pyrazol-5-yl)-1-pyridin-3-ylpyridazin-4(1H)-one
o] . .
" o [ N‘,N
L @ : :
N7 .

oy

| A mixture of 3-acetyl-5-methoxy-1-pyridin-3-ylpyridazin-4(1H)—one (0.21 g, 0.86
mmol) in N,N-dimethylfonnarﬁide dimethyl acetal (10 mL, 75 mmol) was heated to reflux. -
MeOH (10 mL) was added to the miXtur_e; After reﬂuxix_lg for 2 h, the mixture was
concentrated under reduced pressure. » |

A solution of the res-idue and phenylhydrazi-ne (0.17 mL, 1.7 mmol) in AcOH (10 mL)

was refluxed for 3 h. After stirring at room temperature overnight, fhe mixture was
concentrated under reduced pressure. The residue was diluted with AcOEt, z_md washed
with saturated NaHCO; aqueous solution and brine. The organic léyer was dried over
MgSOQOys, _ﬁltered | and concentrated under reduced pressure. The residue was

chromatographed on basic silica gel (30/70-100/0 AcOEt/hexane) to give brown crystals.

The crystals were recrystallized from 2-propanolheptane to give the title compound (70 mg,
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24% yield) as beige crystals: mp 210-212 °C; 'H NMR (300 MHz, DMSO-dg): 5 ppm 3.88
(3H, s), 7.16 (1H, d, J = 1.9 Hz), 7.35-7.50 (6H, m), 7.54-7.59 (1H, m), 7.81 (1H,d, J= 1.9
Hz), 8.46 (1H, d, J =2.6 Hz), 8.54 (1H, dd, J = 4.7, 1.3 Hz), 8.65 (1H, s). LC-MS (ESI)
m/z 346 [M + HJ". Anal. Calcd. for C,sH;sNsO,: C, 66.08; H, 4.38; N, 20;28. Found: C,
65.85; H, 4.34; N, 20.11. ‘
[0616]

Example 174 _

l-{2-Fluoro-3-[3—(triﬂubromethyl)pyrrolidin-l-yl]phenyl}-5-methoxy-3-(1-phenyl-1'H-
pyrazol-5-yl)pyridazin-4(1H)-one A

A mixture of 1-(3-bromo-2-ﬂuorophenyl)-5-metfxoxy—3-_(1-phenyl-lH-pyrazol-S-
yDpyridazin-4(1H)-one (300 mg, 0.68 mmol), 3-(trifluoromethyl)pyrrolidine hydrochloride
(143 mg, 0.82 mmol), NaOt-Bu (170 mg, 1.8 mmol), Xantphbs (31 mg, 0.054 mmol) and
Pd,(dba); (12 mg, 0.014 mmql) in 1,4-dioxane (4 mL) -was heated at 90 °C for 14 h under
Ar. The mixture was extracted with AcOEt, dried over NaZSO4,‘ﬁltercd, concentrated iﬁ

Vacuo and purified by column chromafogra_phy on basic silica gel (hexane/AcOEt=10/90 to

0/100) to yield the title compound (131 mg, 39% yield) as a white amorphous solid: 'H
NMR (300 MHz, CDCl3): 6 ppm 2.09-2.40.(2H, m), 3.05 (1H, s), 3.38-3.75 (4H, m), 3.83-

3.99 (3H, m), 5.88-6.07 (1H, m), 6.65 (1H, td, J = 8.3, 1.5 Hz), 6.80-6.95 (1H, m), 7.22
(1H,d, J = 2.3 Hz), 7.30-7.49 (5H, m), 7.72 (1H, d, ] = 2.6 Hz), 7.74-7.80 (1H, m);- MS
Calc’d.: 499; MS Found: 500 [M + HJ".
[0617] |
Example 175
1-{2-Fluoro-4-[3-(triﬂuoromethyl)pyrrolidin-1-yl]phenyl}-5-methoxy-3—(l-phenyl-lH-

pyrazol-5-yl)pyridazin-4(1H)-one
: 404
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A mixture of 1-(2-fluoro-4-iodophenyl)-5-methoxy-3-(1-phenyl-1H-pyrazol-5-
yl)pyridazin-4(1H)-one (300 mg, 0.61 mmol), 3-(triﬂuoromethyl)pyrrolidiné hydrochloride
(130 mg, 0.74 mmol), NaOt-Bu (154 mg, 1.6 mrﬁol), Xantphos (28 mg, 0.049 mmol) and
5 Pdy(dba); (11 mg, 0.012 mmol) in 1,4-dioxane (4 mL) was heated to 90 °C for 12 h under
Ar. The mixture was extracted with AcOEt, dried over Na;SOy, filtered, concentrated in
vacuo and purified by column chromatography on basic silica gel (he_xane/ AcOEt =10/90
to 0/100) to yield the title compound (138 mg, 45% yield) as a pale green solid: 'H NMR
(300 MHz, CDCl3): 8 ppm 2.17-2.42 (2H, m), 3.01-3.21 (1H, m), 3.30-3.63 (4H, m), 3.89
10 (3H, s), 6.11 (1H, dd, ] = 8.9, 2.4 Hz), 6.20-6.37 (2H, m), 7.24 (1H, 4, ] = 1.9 Hz), 7.33-
7.47 (5H, m), 7.71 (1H, d, J = 2.3 Hz), 7.77 (1H, d, ] = 1.9 Hz); MS Calcd.: 499; MS
Found: 500 [M+HJ".
[0618]
Example 176 A
15 : 1-[2-Fluoro-3-(3,3,4,4-tetraﬂuoropyrrolidin-1-yl)phenyl]-5-metho§(y-3-(l-phenyl-lH-

- pyrazol-5-yl)pyridazin-4(1H)-one

.2 ‘\

A suspension of 1-(3-bromo-2-fluorophenyl)-5-methoxy-3-(1-phenyl-1H-pyrazol-5-
yl)pyridazin-4(1H)-one (221 mg, 0.500 mmol), 3,3,4,4-téﬁaﬂuoropyrrolidine

20 ~ hydrochloride (108 mg, 0.600 mmol), sodium tert-butoxide (125 mg, 1.300 mmol),
| Xantphos (23 mg, 0.040 mmol), and tris(dibenzylideneacetone)dipalladium(0) (9 mg,
0.010 mmol) in 1,4-dioxane (2.5 mL) was stirred at 90 °C under Ar atmosphere. The

reaction mixture was poured into 5% NaHCO; aqueous solution (20 mL) and extracted
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“with AcOEt (20 mL x 3). The combined organic phase was washed with brine (40 mL),

dried with MgSO,, and evaporated. The residue was purified by silica gél column
chromatograpﬁy (AcOEt/hexane = 60%-100%) to give the title compotund (95.4 mg, 38%
yield) as an amorphous solid: lI_-I NMR (300 _MH@ CDCl;): & ppm 3.84-3.96 (7H, m), 6.11
(1H, t, J = 7.5 Hz), 6.60 (1H, td, J = 8.3, 1.5 Hz), 6.90-6.98 (1H, m), 7.25 (1H,d, J = 1.9
Hz), 7.33-7.41 (5H, m), 7.70 (1H, d, ] = 2.6 Hz), 7.78 (1H, d, J = 1.9 Hz). LC-MS (E'SI)
m/z 504 [M + HJ".

[0619]

Example 177 , o

1-(2-Fluoro—3-pyridin-3-ylphenyl)—S-ﬁxethoxy-Z&-(1-phenyl-1H—pyrazol-5-yl)pyridazin~
4(1H)-one

A solution of 1-(3-bromo-2-ﬂuorophényl)-5-methoxy-3-(1-phenyl-lH-pyrazol-S-
yl)pyridazin-4(1H)-one (177 mg, 0.400 mmol), 3_-pyridineboronié acid (54.1 mg, 0.440
'rhmol), tetrakis(triphenylphosphine)palladium(0) (23 mg, 0.020 mmol)-ar-ld Na,CO; (93
mg, 0.88 mmol) in DME (3.6 mL) and water (0.9 mL) was stirred at 85 °C for S h uhder Ar
atfnbsphere. The mixture was poured into 5% NaHCO; aqueous solution (20 mL) and .
eXtracted with- AcOEt (20 mL x 3). The combined organic phase was washed with brine
(30 mL), dried with MgS04, and evaporated. The residue was purified by basié silica gel
column chtomatogfaphy (MeOH/ACcOEt = 0%-10%) and crystallized from AcOEt to give
the title compound (84.8 mg, 48% yield) as a colorless solid; mp 147-153 °C; 'H NMR
(300 MHz, DMSO-d¢): & ppm 3.78 (3H, s), 7.01 (1H, d, J = 1.9 Hz), 7.04-7.17 (1H, m),
7.28-7.51 (6H, m), 7.56 (1H, dd, J = 7.7, 5.1 Hz), 7.63-7.75 (1H, m), 7.79 (1H, d, J=1.9 -
Hz), 8.03 (1H, dd, J = 7.9, 1.9 Hz), 8.58-8.68 (ZH, m), 8.81 (1H, s). LC-MS (ESI) m/z 440

[M + H]+. ‘Anal. Calcd for CstlgFNsozi C, 68.33; H, 4.13; N, 15.94. Found: C, 68.04; H,
406 '
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4.03; N, 15.80. .
[0620]
Example 178 .
1-[2-fluoro-4-(3 -methyl-Z-oxoimidazolidih- 1-yl)phenyl]-5-methoxy-3-(1-phenyl-1H-

5 : pyrazol-S-yl)pyridazin-4( 1H)-one

<
AN
A mixture of 1'-[2-ﬂuoro-4—(2-oxoimidazolidin-1-yl)phenyl]-S-methoxy—3-(1-phenyl-
1H-pyrazol-5-yl)pyridazin-4(1H)-one (40 mg, 0.09 mmol), 1odomethane (0.02 mL, 0.36
mmol), and sedium hydrlde (60% in oil) (7.0 mg, 0.18 mmol) in DMF (4.0 mL) was stirred
10 at 0 °C for 2 h. The reaction mixture was quenched with HO, and extracted with AcOEt. '
. The organic layer was dried over MgSQO,, and concentrated under reduced pressure. The
residue was recrystallized from iPrZO/AcOEt to givé the title compound (24 ﬁlg, 59%
yield) as a white solid: mp -208-209 °C; '"H NMR (300 MHz, DMSO-de): & ppm 2.79 (3H;
s), 3.42-3.58'(2H, m), 3.77 (3H, s), 3.78-3.86 (2H, m), 6.95 (le-1, d, J=1.9Hz), 7.01 (1H, t,
15 J=9.0 Hz), 7.22-7.51 (6H, m), 7.73 (1H, dd, J = 14.1, 2.4 Hz), 7.78 (IH, d, J = 1.9 Hz),
8:44 (1H, 4, J = 1.9 Hz). LC-MS (ESI) m/z 461 [M + H]J'. Anal. Calcd for
C24H21FNgO3:0.75H,0: C, 60.06; H, 4.49; N, 18.27. Found: C, 60.05; H, 4.26; N, 18.16.
[0621]
Example 179 _
20 1-[4-(2,5-Dihydro-1H-pyrrol-1 -yl)—2-ﬂuorophenyl] -5-methoxy-3 -(i -phenyl-1H-

- pyrazol-5 -yl)pyridazin-4( 1H)-one
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A suspension . of 1-(2-fluoro-4-iodophenyl)-5-methoxy-3-(1-phenyl-1H-pyrazol-5-

’ yl)pyridazin-4(1H)-one (244 mg, 0.5 mmol), 3-pyrroline (0.046 mL, 0.6 mmol), Pd,(dba);

(18.3 mg, 0.02 mmol), Xantphos (46.3 mg, 0.08 mmol), and NaOtBu (67.3 mg, 0.7 mmol)
in 1,4-dioxane (2.5 mL) was stirred for 2 h at 90 °C under Ar atmosphere. The reaction
mixture was poured into water and extracted with AcOEt.'The extract was washed with
brine, dried over MgSO4, and concentrated under reduced pressure. The residue was
purified by basic silica gel column chromatography eluting with hexane/T HF (1/2) and
recrystalllzed from MeOH/H,O to give the title compound (109 mg, 51% yield) as a
yellow solid: mp 204-207 °C; 'H NMR (300 MHz, CDCL): & ppm 3.89 (3H, s), 4.09 (4H,
s), 5.97-(2H, t,J = 4.1 Hz), 6.07 (1H, dd, J = 2.6, 9.0 Hz), 6.19 (1H,dd,J = 2.6; 14.3 Hz),

6.32 (1H, t,J = 9.0 Hz), 7.24 (1H, d, J = 1.9 Hz), 7.33-7.45 (SH, m), 7.72 (1H, d, J = 2.3

Hz), 7.77 (1H, d, J = 1.9 Hz). LC-MS (ESI) m/z 430 [M + H]*.Anal.' Calcd for
C24H20FNs0;: C, 67.12; H, 4.69; N, 16.31. Found: C, 67.03; H, 4.76; N, 16.16.
[0622]
Example 180
1-[4-(4-Chloro-1H-pyrazol-1-yl)-2-fluorophenyl]-5-methoxy-3- (1-phenyl 1H-pyrazol-
-yl)pyndazm-4(1H)-one
;\© .
Q

A suspension of 1-(2-ﬂuoro-4-iodopher1yl)-5-methoxy-3-(l-phenyl-lH-pyrazol-S-

 yDpyridazin-4(1H)-one (488 mg, 1.0 mmol), 4-chloro-1H-pyrazole (103 mg, 1.0 mmol),

Cu;0 (14.3 mg, 0.1 mmol), salicylaldoxime (54.9 mg, 0.4 mmol), and Cs;CO; (652 mg,
2.0 mmol) in CH3CN (10 mL) was refluxed overnight under Ar atmosphere. After cooling
to room temperature, the reaction mixture was poured into water and extracted with AcOEt.

The -extract was washed with brine, dried over MgSO,, and concentrated under reduced

- pressure. The residue was subjected to basic silica gel column chromatography eluting with
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AcOE:t followed by purification by preparative HPLC. Recrystallization from MeOH/H,0

_ gave the title compound (68.1 mg, 15% yield) as a pale yellow powder: mp 190-192 °C; 'H

NMR (300 MHz, CDCL): § ppm 3.92 (3H, ), 6.43 (1H, t, J = 9.0 Hz), 7.23 (1H, ddd, J =
1.1, 2.3, 9.0 Hz), 7.35 (1H, d, J = 1.9 Hz), 7.36-7.48 (SH, m), 7.57 (1H, dd, J = 2.6, 12.4
Hz), 7.68 (1H, s), 7.79 (1H, d, J = 1.9 Hz), 7.82 (1H, d, J = 2.3 Hz), 7.92 (1H, d, ] = 0.8

" Hz). LC-MS (ESI) m/z 463 [M + H]". Anal. Calcd for C3H;sCIFNgO;: C, 59.68; H, 3.48;

N, 18.16. Found: C, 59.81; H, 3.50; N, 18.14.
Preparative HPLC was performed at the conditions described below.
'. Column: CHIRALPAK AS CCO001 (56 mm ID x 500 mmL)
Column temb; 30°C
Mobile phase: MeOH
Flow rate: 60 mL/min
Detector: UV 220 nm
Concentration: 111 mg/mL
Injéct volume: 1 mL
Retention time: 18.8 min
[0623]
Example 181
1-[5-(3,3-Difluoroazetidin-1 -yl)-Z-ﬂuorophenyl]-S-methoxy-3 -(1-phenyl-1H-pyrazol-
5-yl)pyridazin-4(1 H)-one
/ﬁ/%
Q,

O

A  mixture of 1-(2-fluoro-5-iodophenyl)-5-methoxy-3-(1-phenyl-1H-pyrazol-5-
yl)pyridazin-4(1H)-one (244 mg, 0.5 mmol), 3,3-difluoroazetidine hydrochloride (77.7 mg, |
0.6 mmol), NaOtBu (125 mg, 1.3 mmol), Xantpﬁos (46.3 mg, 0.08 mmol) and Pd,(dba);
(18.3 mg, 0.02 mmol) in 1,4;dioxane (275‘mL) was heated to 90 °C for 13 h under Ar. The '
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mixture was diluted with saturated NaHCO; aqueous solution, extractea with AcOEt, dried
over Na,;SO,, filtered, concentfated in vacuo, purified by column chromatography on basic -
silica gel (hexane/AcOEt = 50/50 to 0/100) and recrystallized with EtOH/hexane to yield
the title compound (92 mg, 41% yield) as a white solid: '"H NMR (DMSO-dg, 300 MHz): &
ppm 3.77 (3H, s), 4.25 (4H, t, J=12.2 Hz), 6.48 (1H, dd, ] = 6.4, 3.0 Hz), 6.63-6.72 (lH;

m), 6.90 (1H, d, J = 1.5 Hz), 7.25-7.48 (6H, m), 7.79 (1H, d, J = 1.9 Hz), 8.45 (1H, d, J =

1.9 Hz). Anal. Calcd for Cy3H;sF3NsOa: C, 60.93; H, 4.00; N, 15.45. Found: C, 60.97; H,

394N, 15.47.

[0624]
Example 182 -

1-[2-Fluoro-5-(2-oxopyrrolidin-1-yl)phenyl]-5-methoxy-3-(1-phenyl-1H-pyrazol-5-

yl)pyridazin-4(1H)-one

& )
pe
A mixture of 1-(2-ﬂuoro-5-iodophenyl)—S-metthy-3‘-(1-phenyl;1H¥pyrazoljS-~
yl)ﬁwidazin-4(1H)—one (244 mg, 0.5 mmol), pyrrolidin-2-one (0.0456 mL, 0.6 mmol),
K3P04 (212 mg, 1.0 mmol), trans-1,2-diaminocyclohexane (0.012 mL, 0.1 mmoi) and Cul
(9:5 mg, l0.05 mmol) in 1,4-dioxane (2 mL) was heated to reflux for’ 13 h under Ar. The
mixture was diluted with saturated NaHCO;; aqueous solution, _extracted with AcOEt, dried
over NaySOs, filtered, concentrated in vacuo, purified by column chromatography on basic
silica gel (hexane/AcOEt = 50/50 to 0/100) and recrystallized with' AcOEt/hexane to yield
the title compound (126 mg, 57% yield) as a white sorlid: mp 171-174 °C. 'H NMR

(DMSO-ds, 300 MHz): § ppm 2.02-2.19 (2H, m), 2.47-2.58 (2H, m), 3.69-3.87 (5H, m),

692 (1H, d, J = 1.9 Hz), 7.22-7.58 (7H, m), 7.74-7.89 (2H, m), 8.51 (IH, d, J = 1.9 Hz).

Anal. Calcd for C24H20FN503: C, 64.71; H, 4.53; N, 15.72. Found: C, 64.59; H, 4.45;. N,
15.67.
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[0625]
Example 183
1-[2-Fluoro-5'-(iH-pyrazol- 1-y)phenyl]-5-methoxy-3-(1-phenyl-1H-pyrazol-5-

yl)pyridazin-4(1H)-one

A mixture of 1-(2-ﬂuoro-5-iodophenyl)-S-methoxy-3-(l-phenyl-llH-pyrazo'l-S-
yl)pyridazin-4(1H)-one (244 mg, 0.5 mmol), pyrazole (34.0 mg, 0.5 mmol), 2-
: hydroxybenzaldehyde oxime (27.4 mg, 0.2 mmol), Cu,0 (7.2 mg, 0.05 mmol) and Cs;CO3
(326 mg, 1.0 mmol) i.n acetonitrile (1 mL) was heated to reflux for 14 h under Ar. The
10 - mixture was diluted with saturated NaHCOs aqueous solution, extracted with AcOEt,_ dried
over Na,SO,, filtered, concentrétéd in vacuo, puriﬁed by column chromatography on basic |
| silica. gel (hexane/AcOEt = 50/50 to 0/100) and on silica gel (hexane/AcOEt = 50/50 to
0/100) and recrystallized with AcOEt/hexane to yield the title compound (8.3 mg, 4%
yield) as a white solid: mp 186-187 °C. '"H NMR (DMSO-dGI, 300 MHz): 4 ppm 3.78 (3H,
15 s), 6.59-6.66 (1H, m), 6.95 (1H, d, J = 1.9 Hz), 7.17-7.27 (1H, m), 7.30-7.42 (4H, m), 7.56-
7.67 (1H, m), 7.76-7.90 (3H, m), 7.93-8.02 (1H, m), 8.47 (1H, d, J =2.6 Hz), 8.59 (1H, d,J
~ =1.9 Hz). Anal. Calcd for C23H17FN602: C, 64.48; H, 4.00; N, 19.62. Found: C, 64.21; H,
4.08; N, 19.42. |
| [0626]
2 Example 184
1-[2-Fluoro-3-(2-oxopyrrolidin-1-yl)phenyl]-5-methoxy-3-(l-phenyl-.lH-pyraiol-S-
yl)pyridazin-4(lH)—one
»ﬁ/%
e
X

o
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~ A suspension of 1-(3-bromo-2-ﬂuor6phenyl)-5-methoxy-3-(1-phenyl-lH-pyrazol-S-
yl)pyridazin-4(1H)-one (221 mg, 0.5 mmol); 2-pyrrolidinone (46 pL, 0.60 mmol), N,N'-
dimethylethylenediamine (22 pL, 0.20 mmol), Cul (19 mg, 0.10 mmdl), and K;PO4 (212
mg, 1.00 mmol) in 1,4-dioxane (2.0 mL) was stirred at 90 °C under Ar atmosphere. The :
reaction mixture was poured into 5% NaHCOj; aqueous solution}(20 mL) and extracted -
with AcOEt (20 mL x 3). The combined organic phase was washed with brine (40 mL),
dried with MgSO,, and evaporated. The residue was purified by basic silica gel column
chfomatography (AcOEt/hexane = 50%-100%) to give tﬁe:title compound (89.4 mg, 40% -'
yield) as an amorphous solid: '"H NMR (300 MHz, CDCl): § ppr.n-2.26 (2H, q,J=17.7Hz), -

'2.59 (2H, t, ] = 8.1 Hz), 3.80 (2H, t, J = 7.0 Hz), 3.89 (3H, s), 6.36 (1H, dd, J = 15.5, 1.9

Hz), 7.03 (1H, t, ] = 8.3 Hz), 7.30 (1H, d, J = 1.9 Hz), 7.34-7.49 (6H, m), 7.73-7.83 (24,
m). LC-MS (ESI) m/z 446 [M + HJ". Anal. Calcd for CpsHFN;505-0.2H;0: C, 64.19; H,

- 4.58; N, 15.59. Found: G, 64.00; H, 4.51; N, 15.56.

[0627]
- Example 185 _
1-[2-Fluoro-3-(2-oxopiperidin-1-yl)phenyl]-5-methoxy-3-(1-phenyl-1H-pyrazol-5-

- yl)pyridazin-4(1H)-one

A suspension of 1-(3-bromo-2-ﬂuor0phenyl)-5-methoxy-3-(1-pheﬁyl-lH-pyrazol—S-
yl)pyridazin-4(1H)-one (221 mg, 0.500 mmol), 2-piperidone (59.5 mg, 0.600 mmol), N,N’;
dimethylethylenediamine (0.022 mL, 0.200 mmol), Cul (19 mg, 0.10 mmol) and K;PO,

(212 mg, 1.00 mmol) in 1,4-dioxane (2.0 mL) was stirred at 90 °C under Ar atmosphere.

The reaction mixture was poured into 5% NaHCO; acjueous solution (20 mL) and

extracted with AcOEt (20 mL x 3). The combined organic phase was washed with brine

(40 mL), dried with MgSQ,, and evap'ofated. The residue was purified by basic silica gel
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column chromatography (AcOEt/hexane = 50%-100%) to give the title corhpou‘nd (523 .

.mg, 23% yield) as an amorphous solid: 'H NMR (300 MHz, CDCls): & ppm 1.97 (4H, t, J

= 3.4 Hz), 2.54-2.63 (2H, m), 3.56 (2H, brs), 3.8 (3H, s), 6.36 (1H, dd, J = 15.5, 1.9 Hz),
7.03 (1H, dd, J = 16.2, 1.5 Hz), 7.22 (1H, dd, J = 14.7, 1.9 Hz), 7.29 (14, d, J = 2.3 Hz),
7.35-7.44 (2H, m), 7.40 3H, d, J = 4.5 Hz), 7.78 (1H, d, J = 1.9 Hz), 7.82 (1H, d, J = 2.6
Hz). LC-MS (ESI) m/z 460 [M + H'. Anal. Calcd for CsHyFNsOy0.5H;0: C, 64.34; H,

4.93; N, 15.00. Found: C, 64.12; H, 4.73; N, 15.13.

[0628]

Example 186 _ _

1-[2-F luoro-4-(4-hydroXy-4-rhethylpiperidin- 1-yl)phenyl]-5-methoxy-3-( 1 -phenyl-
1H-pyrazol-5-yl)pyridazin-4(1H)-one

P

F

sO-C-C

A suspension of 1-(2-ﬂuoro-4-iodophenyl)-‘S-methoxy-3-(1-pﬁer’xyl-lH-pyrazol-S-
yl)byridazin-4(1H)-onc (244 mg, 0.500 mmol), 4-me_thylpiperidin-4-ol hydrochloride (91 :
mg, 0.60 mmol),‘ sodium tert-butoxide (187 mg, 1.95 mmol), Xantphos (23 mg, 0.040
mmol), and tris(dibenzylideneaceténe)dipalladium(O) (9 mg, 0.010 mmol) in 1,4-dioxane .
(2.5 mL) was stirred at 90 °C under Ar aﬁnosp’hére. The reaction mixture was poured into
5% NaHCO; aqueous solution (20 mL) and extraéted with AcOEt (20 mL x'3). The -
combined organic phase was washed with. brine (40 mL), dried with Mng4, and
evaporated. The residue was purified by basic silica gel column chrométography ,
(MeOH/AcOEt = (0%-20%). The residue was recrystallized from AcOEt/hexane to give the-
title compound (76.2 mg, 32% yield) as a pale yellow solid: 'H NMR (300 m, DMSO-
de): 8 ppm 1.14 (3H, s), 1.39-1.60 (4H, m), 3.20 (2H, ddd, J = 13.2, 8.7, 5.3 Hz), 3.40-3.52
(2H, m), 3.76 (3H, s), 4.36 (1H, s), 6.70 (iH, dd, J =9.0, 2.6 Hz), 6.91 (2H, d, J = 1.9 Hz),

6.79-6.94 (1H, m), 7.32 (1H, d, J = 1.9 Hz), 7.29 (1H, s), 7.35-7.47 (34, m), 7.77 (14, d, J
’ < 413 B
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= 1.9 Hz), 8.37 (1H, d, J = 1.9 Hz). LC-MS (ESI) m/z 476 [M + H]+.. Anal. Célcd for
_CisteFN503: C, 65.67; H, 5.51; N, 14.73. Found; C, 65.53; H, 5.50; N, 14.66.
[0629] o
Example 187
5 - '_ 1-(4-Bromo-2,5-difluorophenyl)-5-methoxy-3-(1-phenyl-1H-pyrazol-5-yl)pyridazin-
| 4(1H)-one A | |

A mixture of 3¢acetyl;1-(4-bromo-2,vv5;diﬂuorophényl)-S-methoxypyridazin-4( 1H)-one
(3.57 g, 10 mmol) and N,N-dimethylformamide dimethyl acetal (16 mL) was ,stirred at 100
10 °C for 5 h. After cooling to room témperature, the reaction mixture was concentrated under
reduced pressure. The residue was dissolved in AcOH (20 mL) and added phenylhydrazine
(2.0 mL, 20 mmol). This ﬁixture was stirred at 130 °C for 3 h. After cooling to room
‘temperature, the reaction mixture was cbncentrated under reduced pressure. The residue_.
was purified by silica gel colufnn chromatography elufing with hexane/AcOEt (1/0 fo 0/1)
15  and recrystallized from ‘Pr,0/AcOEt to give the title compound (1.05 g, 23% yield) as a
pale yellow solid: mp 211-213 °C; '"H NMR (300 MH>z,r DMSO-dg): 6 ppm 3.77 (3H, s),
7.02 (1H, d,J=1.9 Hz), 7.09 (1H, dd, J = 8.9, 6.6 Hz), 7.22-7.62 (5H, m), 7.80 (1H, d,J =
1.9 Hz), 8.07 (1H, dd, J = 10.2, 6.0 Hz), 8.49 (1H, d, ] = 2.3 Hz). LC-MS (ESI) m/z 460
[M + HJ". Anal. Calcd for CoHysBrEsN(Oy: C, 52.31; H, 2.85; N, 12.20. Found: C, 52.51;
20 H, 2.95; N, 12.20.
[0630]
Example 188 ‘
1-[2,5-Difluoro-4-(2-oxopyrrolidin-1-yl)phenyl]-5-methoxy-3-(1-phenyl-1H-pyrazol-
S-yl)pyridazinA(lH)-one '
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A suspension of 1-(4-bromo-2,5-difluorophenyl)-5-methoxy-3-(1-phenyl-1H-pyrazol-
5-yl)pyridézin-4(lH)-one (200 mg, 0.44 nimol), .pyrrolid_in-2-one (0.040 mL, 0.53 mmol),
Cul (17 mg, 0.088 mmol), N,N'-dimethylethane-1,2-diamine (0.019 mL, 0.18 mmol), and
5 K3PO, (187 mg, 0.88 mmol) in 1,4-dioxane (4.0 mL) was sttired at 80 °C for 14 h under N,
| atmosphere. After cooling to rt, the reaction mixture was purified by silica gel column .
chromatography eluting with hexane/AcOEt (1/0 to 0/1) then AcCOEtYMeOH (10/1) and
recrystallized from AcOEt to give the title compound (12 mg, 6% yield) as a pale brown
solid: "H NMR (300 MHz, DMSO-dg): & ppm 2.06-2.23 (2H, m), 3.29 (3H, s), 3.69-3.91
10 » :(4H, m), 7.27-7.42 (2H, m), 7.43-7.56 (2H, m), 7.78 (1H, dd, J = 11.3, 6.4 Hz), 7.85-7.91
- (2H, m); 7.95 (1H, dd, J = 10.5, 7.2 Hz), 8.57 (1H, d, J=2.3 Hz), 8.60 (1H, d, ‘J = 15 Hz).
LC-MS (ESI) m/z 464 [M + H]". |
[0631]
Example 189
15 1 -[4-(4,4-Dimethyl-Z-oxopynolidin- 1 -yl)—2-ﬂuorophényl]-5-methoxy-3 -(1-phenyl-

1H-pyrazol-S-yljpyridazin-4(1H)-one ,

B
P
A suspension of l-(2-ﬂu<‘)ro-4-iodopheny‘l)-5-mefhoxy-3-(1-phenyl;IH-pyrazol-S-
yDpyridazin-4(1H)-one (244 mg, 0.500 mmol), 4,4-dimethyl-2-pyrrolidinone- (67.9 mg,

20 0.600 mmol), trans-1,2-diami_nocycl.ohexane (0.012 mL, 0.10 mmbl), Cul (9.5 mg, 0.050
mmol), and K3PO4 (212 mg, 1.00 mmol) in 1,4-dioxane (2.0 mL) was stirred at 110 °C

under Ar atmosphere. The reaction mixture was poured into 5% NaHCO; aqueous solution
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(20 mL) and extracted with AcOEt (20 mL x 3). The combined organic phase was washed
with brine (40 mL), dried with MgSO,, and evaporated. The residue was purified by basic
silica gel column chromatography (AcOEt hexane = 50%-100%) and silica gel column
chromatography (AcOEt/hexane = 50%-100%) to give the title compound (142.8 mg, 60%
yield): '"H NMR (300 MHz, DMSO-ds): & ppm 1.16 (6H,' s), 2.39-2.44 (2H, m), 3.58-3.63

_(2H, m), 3.77 (3H, s), 6.94-6.98 (1H, m), 6.98-7.08 (1H, m), 7.29-7.35 (2H, m), 7.35-7.49

(4H, m), 7.68-7.88 (2H, m), 8.37-8.55 (IH, m). LC-MS (ESI) m/z 474 [M + HJ". Anal.
Caled for Cy6H24FN503:0.2H,0: C, 65.45; H, 5.16; N, 14.68. Found: C, 65.17; H, 5.16; N,
1455, | ‘

[0632]

Example 190

1-[4-(5,5-Dimethyl-2-oxo-1,3-oxazolidin-3 -yl)-2-fluorophenyl]-5-methoxy-3-(1-

phenyl-1H-pyrazol-5-yl)pyridazin-4(1H)-one

F\© |
‘ /ﬁfw o

A suspension | of 1-(2-ﬂlior6-4-iodophenyl)-5-methoxy-3-(1-phenyl-lH-pyrazol-S-
yl)pyridazin-4(1H)-one (244 _fng, 0.500 mmol), 5,5-dimethyl-1,3-oxazolidin-2-one (69.1
mg, 0.600 mmol), trans-1,2-diaminocyclohexane (0.012 mL, 0.100 mmdl), Cul (9.5 mg,
0.050 mmol), and K3PO4 (212 mg, 1.00 mmol) in 1,4-diox'ane (2.0 mL) was stirred at 110
°C under Ar atmosphere. The reaction mixture was poured into 5% NaHCO; aqueous
solution (20 mL) and extracted with AcOEt (20 mL x 3). The combined organic phase was -
washed with brine (40 mL), dried with MgSOQy, and evaporated. The residue Was purified
by basic silica gel column chromatography (MeOH/AcOEt = 0%-10%) to give the title
compound (157.4 mg, 66% yield): '"H NMR (300 MHz, DMSO-d): & ppm 1.49 (6H, s),
3.78 (3H, s), 3.89 (ZH, s), 6.97 (1H,d, J=1.9 Hz), 7.05 (1H, t, J = 9.0 Hz), 7.31 (1H, d, ] =

8.7 Hz), 7.31 (1H, t, J = 1.7 Hz), 7.33 (1H, s), 7.37-7.48 (3H, m), 7.68 (1H, dd, J = 134,
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2.5 Hz); 7.79 (1H, d, J ='1.9 Hz), 8.46 (1H, d, J = 2.3 Hz). LC-MS (ESI) m/z 476 [M + H]*.
Anal. Calcd for CosHuFNsOs: C, 63.15; H, 4.66; N, 14.73. Found: C, 63.09; H, 4.70; N,
1485. | |

[0633]

Example 191

6-{3-Fluoro—4-[5-méthoxy-4-oxo-3-(1-phenyl-lH-pyrazol-S-yl)pyridazin-l(4H)-
yl]phenyl}-4-oxa-6-azaspiro[2.4]heptan-5-oné

[+] l A

A suspension of 1-(2-fluoro-4-iodophenyl)-5-methoxy-3-(1-phenyl-1H-pyrazol-5-
yl)pyridazin-4(1H)-one (0.24 g, 0.50 mrhol), 4-oxa-6-azaspiro[2.4]heptan-5-one (0.068 g,
0.60 mmol), trans—1',2_-diaminocycl_ohexane (0.024 mL, 0.20 mmol), Cul (0.019 g, 0.10
mmol), and K3PO4 (0.21 g, 1.0 mmol) in 1,4-dioxane (3 mL) was stirred at 110 °C under
Ar atmospherc for 2 h. The mixture was diluted with AcOEt and filtered through a basic-
silica gel pad,- and then the silica gel was washed with AcOEt. The filtrate was

concentrated under reduced pressure. The residue was chromatographed on basic silica gel

- (0/100-3/97 MeOH/ACcOE) to give white crystals. The crystals were recrystallized frofn
AcOEt/hexane to give the title compound (0.17 g, 72% yield) as a white solid: mp 200-201 -

"C; '"H NMR (300 MHz, CDCl3): 8 ppm 0.85-0.92 (2H, m), 1.33-1.40'(2H, m), 3.90 (3H, s),
4.08 (2H, s), 6.39 (1H, t, J = 8.9 Hz), 6.96 (1H, ddd, J = 8.9, 2.5, 1.4 Hz), 7.30 (1H, d, J =
1.9 Hz), 7.35-7.45 (SH, m), 7.68 (1H, dd, J = 13.7, 2.5 Hz), 7.77-7.79 (2H, m). LC-MS

" (ESI) m/z 474 [M + HJ". Anal. Calcd. for CosHagFNsO4H,0: C, 62.94; H, 4.31; N, 14.68.

Found: C, 62.83; H, 4.42; N, 14.77.
[0634] '
Example 192

5-Methoxy¥ 1 -[2-methoxy-4-( 1H-pyrazol-1-yl)phenyl]-3-(1-phenyl-1H-pyrazol-5-
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yl)pyridazin-4(1H)-one
g
o8
5 O
/o
)

A mixture of 3-acetyl-5-methoxy-1-[2-metho§<y-4-(lH-pyrazol-1-yl)phenyl]pyridazin- |

4(1H)-one (1.50 g, 4.41 'mmol), N,N-dimethylformamide dimethyl acetal (15 mL), and

MeOH (15 mL) was refluxed for 3 h. After cooling to room temperatilre, the reaction
mixture was concentrated under reduced preséure.
A solution of the residue and phenylhydrazine (0.868 mL, 8.82 mmol) in AcOH (15

mL) was refluxed for 2 h. After cooling to room temperature, the reaction mixture was

~ poured into 1 M HCI aqueous solution and extracted with AcOEL. Thé extract was washed

with 1 M NaOH aqueous solution and brine, dried over MgSOQs, and concentrated under
reduced pressure. The residue was purified by basic silica gel coluinn chromatography
eluting with AcOEt and crystallized from hexane/AcOEt to give the title compound (0.921
g, 47% yield) as an off-white solid: mp 133-135 °C; 'H NMR (300 MHz, CDCl3): 8 ppm
3.90 (3H, s), 3.93 (3H, s), 6.39 '(II-‘I,- d, J = 8.7 Hz), 6.52 (1H, dd, J = 1.9, 2.6 Hz), 6.99 (1H,
dd,J=2.3,8.7Hz), 7.26 (1H, d,J =19 Hz), 7.36-7.46 (SH, m), 7.49 (1H, d, J = 2.3 Hz),
7.75 (1H, d, J = 1.9 Hz), 7.77 (1H, d, ] = 1.9 Hz), 7.86 (1H, s), 7.94 (1H, d, ] = 2.6 Hz).
LC-MS (ESI) m/z 441 [M + H]". Anal. Calcd for Cy4HaoNeOs: C, 65.45; H, 4.58; N, 19.08.
Found: C, 65.37; H, 4.65; N, 18.88. |
[0635]
’ Example 193 ,
_6-Methoxy-3-( 1 -phenyl- l H-pyrazol-5-yl)-1-[3 -(triﬂuoromethyl)phenyl]pyridazin- ,
4(1H)-one |
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B
|
~o N/N @
F
F
To a solution 6-hydroxy-3-(1-phenyl-1H-pyrazol-5-yl)-1-[3-

(trifluoromethyl)phenyl]pyridazin-4(1H)-one (0;23 g, 0.58 mmol) in MeOH (10 mL) was
'~ added dropwise triméthylsilyldiazomethane (2 M solution in diethyléther, 8.0 mL, 16.0
-5 mmol) at 0 °C, and the mixture was Vstirred at 0 °C for 1 h. The mixture was concentrated
. under reduced'pressure;-The-residue was purified by silica gel column chrorﬁatography
eluting with AcOEt/hexane (20/80-100/0) and recrystallized from Acht/hexane to give
the- title compound (0.023 g, 10% yield) as white crystals: mp 139-141 °C; '"H NMR (300
MHz, CDCls): 8 ppxh 3.90 (3H, s), 6.14 (1H, s), 6.97-7.02 (1H, m), 7.13 (1H, s), 7.22 (IH,
.10 - d, J =19 Hz), 7.31-7.44 (6H, h), 7.56-7.61 (1H, m), 7.76 (1H, d, J = 1.9 Hz). LC-MS
| | (ESH m/z 413 [M + HJ'". Anal. Calcd for C;H;sF3N4O2: C, 61.17; H, 3.67; N, 13.59.
" Found: C,61.19; H,3.71; N, 13.69. -
[0636]
Example 194 »
15 | 1-(2,3-Difluoro-4-morpholin-4-ylphenyl)-5-methoxy-3-(1-phenyl-1H-pyrazol-5-

yl)pyridazin-4(1H)-one

A mixture of 3facetyl-l-(2,3-diﬂuoro-4-morpholin—47ylphenyl)-5-méthoxypyridazin- :
4(1H)-one (200 mg, 0.55 mmol) and N,N-dimethylformamide dimethyl acetal (2.0 mL)
20 was stirred at 120 °C for 2.5 h. After cooling to room temperature, the reaction mixture was

concentrated under reduced pressure. The residue was dissolved in AcOH (2.0 mL) and
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phenylhydrazine (0.11 mL, 1.1 mmol) was addéd. This mixture was stirred at room
temperature for 1 h, and then the reaction mixture was concentrated under reduced pressure.
The residue was purified by silica- gel column chromatography eluting with AcOEtYMeOH
(1/0 to 10/ 1) and recrystallized from 'PryO/AcOEt to give the title compound (141 mg,
55% yield) as a yellow solid: mp 182-183 °C; 'H NMR (300 MHz, DMSO-d¢): 6 ppm
2.98-3.22 (4H, m), 3.62-3.87 (7H, m), 6.78-6.92 (2H, m), 6..95 (1H, d, J = 1.9 Hz), 7.21-
7.54 (5H, m), 7.78 (iH, d, J = 1.9 Hz), 8.48 (1H, d, J = 1.9 Hz). LC-MS (ESI) m/z 466 [M
A+‘H]+. Anal. Calcd for Cy4H, F.NsOs: C, 61.93; H, 4.55; N, 15.05. Fbuﬁd: C, 61.90; H,
4.58;N, 14.87. | |

[0637]

Example 195 ' ,

1-(2,5-Diﬂuoro-4-morpholin-4-ylphenyl)-5-methdxy-3-_(1-phenyl-lH-pyrazol-S-
yl)pyfidazin-4(1H)-ohc

. A mixture of 3-acetyl-1-(2,5-diﬂuoro~4-m0rp_holin-4-ylphenyl)-5-methoxypyridazin-
4(1H)-one (340 mg, 0.93 mmol) and N,N-dimethylformamide dimethyl acetal (3.4 mL)
was stirred at 120 °C for 2.5 h. After cooling to room temperature, the reaction mixture was
concentrated under reduced pressure. The residue was dissolved in AcOH (3.4 mL) and
f)henylhydrazine (0.18 mL, 1.9 mmol) was added. This mixture was stirred at room |
temperature for 1 h. The reaction mixture was diluted with AcOEt, and washed with
saturated NaHCO; aqueous solution and brine. The organic layer was dried over MgSQ,,
and concentrated under reduced pressure. The residue wa§ recrystallized from

AcOEt/MeOH to give the title compound (156 mg, 36% yield) as a pale orange solid: mp

C211212°G'H NMR (300 MHz, DMSO-dg): & ppm 2.99-3.15 (4H, m), 3.60-3.88 (7H, m),
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'6.85 (1H, dd, J = 12.8, 7.2 Hz), 6.99 (1H, d, J = 2.3 Hz), 7.09 (1H, dd, J = 12.8, 7.6 Hz),
- 7.24-7.50 (5H, m), 7.79 (1H, d, J = 1.9 Hz), 8.43 (1H, d, J = 2.3 Hz). LC-MS (ESI) m/z

466 [M + H]". Anal. Calpd for C24H21F2N503-0.5H202 C, 60.75; H, 4.67; N, 14.76. Found:
C,60.98;H,4.71;N, 14.63. - | o

t0638]

Test Example 1

PDE Enzyme Inhibition

" Human PDE10A enzyme was generated from Sf9 or COS-7 cells transfected with the

full-length gene. Cloned enzyme was extracted from homogenized cell pellets. The
extracted enzyme from sf9 cells was partially purified using His-tag affinity column. The
enzyme was stored at -70°C until use. PDE activity was measured using a SPA
(Scintillation Proximity Assay) (GE Healthcare). To evaluate the fnhibitory activity, 10pL
of serial diluted compounds were incubated with 20 uL. of PDE enzyme in assay buffer (50
mM HEPES-NaOH, 8.3 mM MgCl,, 1.7 mM EGTA, 0.1 % BSA (pH 7.4)) for 30 nﬁn. at
room temperature. Final concentration of DMSb in the assay was 1 percent as compounds
were tested in dup.licz'ite‘ in 96-well half-area plates (Corning). To start the reactioh; 10uL
of substrate [3H] ¢cGMP (25 or 50 nM; enclosed in SPA kits frofn GE Healthcare or
purchased from PerkinElmer, respectively) was édded for a-ﬁnal assay volume of 40 plL.
After 60 min incubation at room temperature, yttrium SPA beads containing Zinc sulphate
were added (ZOpL at 6 mg/mL) to terminate the PDE reaction. After being settled for 60 |

min., assay plates were counted in a scintillation counter. (PerkinElmer) to allow

~ calculation of inhibition rate and ICso. Inhibition rate was calculated on the basis of 0%
control wells with DMSO and 100% control wells without enZ)"me. The results are shown

in Tables 1 and 2.
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[Table 1]
ICso :
) . Percent inhibition
Example No. A: less than 10nM '
B: 10 - 200 nM (e
10 B 98
13 B 96
15 B | 97
16 B 97
17 B 97
23 A 102
26 B 97
30 B 87 (at 0.1uM)
32 B 89
36 A 90 (at 0.1uM)
39 | A 98
46 B 97
48 A 100
49 A 98
52 A 99
54 A 100
57 1 A 101
59 B 96
64 B 94
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[Table 2]
Example No. ICso Percent inhibition
A: less than 10 nM . (0.1 uM)
B: 10 - 200 nM
102 A 103
103 A 99
104 A 99
106 A 100
| 107 A 104
108 A 103
109 A 99
111 A 97
113 A 99
114 A 102
116 A 99
119 A 100
120 A 100
123 A 199
124 A 97
163 A 101
164 A 101
178 A 92
179 A 9%
180 A 96
186 A 100
189 A 100
190 A 100
192 A 101
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[0641]
Test Example 2
* Animals .

Male ICR mice were supplied by CLEA Japan, Inc (Japan). After arrival to the
vivarium, animals were allowed a minimum of 1 week for acclimation. They were housed
under a 12:12-h hght/dark cycle in a temperature— and humldlty-controlled laboratory and
allowed food and water ad libitum. The care and use of the animals and the experimental
protocols ﬁsed in this research were approved by the Experimental Animal Care and Use
Committee of Takeda Pharinaeeutical Cempany, Ltd (Osaka, Japan). |

. Drug administration '
The compounds were suspénded .in 0.5% methylcellulose in saline or distilled water,

and * administered by intraperitoneally (i.p.) -or. orally (p.o.), respectively.

- Methamphetamine (Dainippon Sumitomo Pharma Co.,Ltd.) and MK-801 (Si_gma—Aldrich;

St Louis, MO) were dissolved in saline, and administered subcutaneously (s.c.). All drugs
were dosed in a volume of 20 mL/kg body weight for mice.

Measurement of Striatal Tissue Cyclic Nueleotides

Male ICR mice were sacrificed by focused microwave irradiation of the brain at 30
min aﬁer_administration of the compound. Striatum were isolated and homogenized in 0.5
N HCI followed by centrifugation. Supematant concentrations .of cyclic nucleotides were
measured using enzyme immunoassay kits (Cayman Chemical, Ann Arbor, MI). All data

were represented as means plus the standard errors of the means (n=5-7) and analyzed

‘using a williams’ test with significance set at #P < 0.025.

Inhibition of methamphetamine (MAP)- or MK-801-induced hyperlocomotion

The widely used animal rﬁodels of psychosis have been the measurement of the extent
of hyperloeomotion 'mdueed by psychostimulants (e.g., ' amphetainine, cocaine,
methamphetamine, MK-801 é_md p'hencyelidine) in rodents (Psychophanﬁacology 1999;

vol. 145: 237-250). The compounds were tested for its ability to antagonize either MAP- or
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MK-801-induced hyperlocomotion in mice. Male ICR mice were habituated in the

_locomotor chambers with infrared sensors (BrainScienceldea Co., Ltd. Japan) to the

experiment. After the habituation, aniniéls were '}treated with either vehicle or the
compounds (3-100 hg/kg, i.p. or 1 mg/kg, p.o.), and MK-801 (0.3 mg/kg, s.c.) or MAP (2
mg/kg, s.c.). was administrated 30 or 60 min after i.p. or p.o., respectively. Locomotion
activities were measured, and accumulated counts (30 or 60 min before and 90 min after
administration of stimulants) were calculated in each treatment group. All data were
represented as means plus the standard errors. of tﬁe méahs (n=5-8) and analyzed using a
williams® test with significance set at #P < 0.025 or Duﬁnett’s t-test with significance set at
*P < 0.025.

Improvement of MK-801-induced prepulse inhibition (PPI) deficits.

PP1 is a measure of sensorimotor gating and is one of a few neuropsychological
measures in which humans and rodents can be evaluated in a similar fashion - |

(Psychopharmacology (Berl) 2001, vol. 156: 117-154). We evaluated whether compound

‘could reverse PPI deficits induced by MK-801 using male ICR mice. Compounds and

MK-801 (0.3 mg/kg, s.c.) were administered 30 min and 20 min, respectively, befox‘e
testing. Experiments employed eight SR-LAB acoustic startle chambers (San Diego

Instruments, San Diego, CA), each consisting of a clear, Plexiglas cylinder mounted on a

- platform and housed in ventilated, sound-attenuating external chambers. Placement of mice

inside the cylinders allowed the whole-body’st'artle' responses induced by the ‘acoustic

stimuli to be measured via the transduction of movement into analog signals by a

- piezoelectric unit attached to the platform. A loudspeaker inside each chamber provided

~ continuous background noise and the various acoustic stimuli. Test sessions consisted of

placement of individual animals into the startie chambers and initiation of the background |
noise (70 dB). After a 5-min acclimation period, each subject was presented with 54 trials
with variable inter-trial intervals (7-23 sec). The trials consisted of the following three

types: 1) a pulse only trial of 118 dB presented for 40 ms during which time the startle
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response was recorded for 40 ms beginning with the 6nset 6{ the 118 dB,. 2) two prepulse
trial types consisting of a 118 dB presented fo‘r 40 ms which was preceded 100 ms earlier
by a 20 ms burst of 76 or 82 dB during which the startle response was recorded for 40 ms
beginning with the onset of the 118 dB, and 3) a no stimulus trial in which only |
background noise was present. Percent of PPI was calculated separately for each of the 2

prepulse dB levels using the following traditional formula: [((average maximum startle on

-pulse only trials - average maximum startle on prepulse trials)/average maximum startle on

pulse only trials) x 100]. All data were represented as means plus the standard errors of

the means (n=8-11) and dose-dependency was analyzed using a williams’ test with

signiﬁcance set at #P < 0.025. *P<0.05, Student’s t-test as compared to control group.
$P<0.05, Student’s t-test as compared to MK-801-treated group. Results are shown in Fig. 1
to Fig. 4. _ |
| The graphs of Fig. 1. showsvdosc:-dependent elevation of cAMP (Fig. 1A) and cGMP
(F ig. 1B) contents in the mouse striatum by compound A. Thirty min after adminiStratioh
of the cdmpound A, striatum was isolated from mice and then cAMP and cGMP contents
were measured using EIA Kits. |
| The graphs of Fig. 2. shows dose-dependent inhibition of methamphetamine (MAP)-

or MK-801-induced hyperlocomotion by compound A The compound A decreased

-spontaneous locomotion (-30-0 min). By administered 30 min before MAP (Fig. 2A) or

“MK-801 (Fig. 2B) treatment, compound A pfoduced a dose-dependent inhibition of =

stimulant-induced hyperlocémotion (0-90 min).

The graph of Fig. 3. shows reversal of MK 801-induced PPI deficits at 82 dB prepulse
by compound A. By mtraperltoneally administered 30 min before testing, compounds
produced a dose-dependent reversal of MK-801-induced PPI deficits. Risperidone (RIS,
0.3 mg/kg) also significantly reversed MK-801-induced PPI deficits. 4

The graph ofFig. 4. shows inhibition of MK-801-induced hyperlocomotion by
compounds in rﬁice. By orally administered 60 min before MK-801 (0.3 mg/kg, s.c.)
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treatment, compounds produced significant inhibition of Stimulant-induceo
hyperlocomotion (0-90 min). | |

[0642]

Compounds in figures (Fig. 1 to Fig. 4) correspond to the following example.

Compound A (Example 10) |

Compound B (Example 104)

Compound C (Example 108)

Compound D (Example 120)

: Compound E (Example 163)

Compound F (Example 164)

Compound G (Example 180)

Compound H (Example 192)

[0643] |

Formulation Example 1

A (1) Compound of the Example 1 10.0g

(2) Lactose 70.0g

(3) Cornstarch 50.0g
(4) Soluble starch 7.0g

(5) Magnesium stearate 3.0g

After 10.0g of the compound in Embodiment 1 and 3.0g of magnesium stearate were
granulated in 70ml aqueous solution of soluble starch (7.0g as soluble starch) and then -
dried, the resulting mixture was mixed with 70.0g of lactose and 50.0g of cornstarch

(lactose, cornstarch, soluble starch and magnesium stearate were all products in

compliance with Japanese Pharmacopoeia 14™ Edition). The mixture was compressed to

‘ obtain a tablet.

Industrial Applicability
[0644]
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The medicine of the present invention can be used as a medicine for preventing and

treating psychiatric disorders such as schizophrenia.

Citation List
Patent Literature
[0645]
Patent Literéture 1
W02006072828

" Patent Literature2

W02008001182
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Claims
What Is Claimed Is:
[Claim 1]

A compound of formula (I):

whérein
R' represents
a substituent,
R? represents
a hydrogen atom, or a substituent,
R® represents
a hydrogen atom, or a substituent,
_ Ring A represents |
| an aromatic ring whlich can be substituted, and
Ring B represents
a S-memﬁered heteroaromatic ring which can be substituted;
provided that the following compounds: | . ,
1 -(2-chlorophenyl)—6—methyl-3-{5-thioxo-4-[3-(triﬂuoromethyl)phenyl]-4,5.->dihydro-
1H-1,2,4-triazol-3-yl} pyridazin-4( 1H)-one, .
1-(4-chlorophenyl)-3-[4-(2-ﬂuorophenyl)—5-thioxo-4,5-dih);dro-1H—1',2,4-triazol-3-yl]-

6-methylpyridazin-4(1H)-one,
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'1-(4-chlorophenyl)-6-methyl-3-{5-thioxo-4-[3-(trifluoromethyl)phenyl]-4,5-dihydro-
1H-1,2,4-triazol-3-yl} pyridazin-4(1H)-one,
1-(4-chlorophenyl)-3-[4-(2-ﬂuorophenyl)—5-(metﬁylsulfanyl)-4H-l,2,4-triazol-3-yl]-6-
methylpyridazin-4(1H)-one, 4

1-(4-chlorophenyl)-6-methyl-3-{5-(methylsulfanyl)-4-[3-(trifluoromethyl)phenyl}-4H-

1,2,4-triazol-3-y!1} pyridazin-4(1H)-one,

1-(2-chlorophenyl)-6-methyl-3-{5-(methylsulfanyl)-4-[3-(trifluoromethyl)phenyl]-4H-

-1,2,4-triazol-3-yl} pyridazin-4(1H)-one,

3-(3,5-dimethyl-1H-pyrazol-1‘-y1)-1-phenylpyﬁdazin—4(lH)—onc, :
1-(4-chlorophenyl’)-3;{ 1-[3-chloro-5-(trifluoromethy1)pyridin-2-yl]-1H-pyrazol-5-
yl}pyridazin-4(1H)-one, V |
3-[1-2-fluorophenyl)-1H-pyrazol-5-ylI]-1-[3-(trifluoromethyl)phenyl]pyridazin-
4(1H)-one, ' B
3-[1-(3-chloropheny!)-1H-pyrazol-5-yl}-1-[3-(trifluoromethyl)phenyl]pyridazin-
4(1H)-one, | ' '
3-[1-(4-méthoxyphenyl)—1H-pyrazol-S-yl]-1-[3-(triﬂuoromethyl)phenyl]pyrida_zin-
4(1H)-one, | '
3«1 -p’he'nyll- 1H-pyrazol-5-yl)-1-[3-(trifluoromethyl)phenyl]pyridazin-4(1H)-one,
3.{1-(3-nitrophenyl)-1H-pyrazol-5-yl]-1--(trifluoromethylyphenylpyridazin-4(1H)-
one, . |
3-[1-(1,1-dioxidotetrahydrothiophen-3-yl)-1H-pyrazol-5-yl]-1-[3-
(trifluoromethyl)phenyl]pyridazin-4(1H)-one,
3-[1-(4-methylphenyl)-1H-pyrazol-5-yl]-1-phenylpyridazin-4(1H)-one,
'3-[1-(4-chlorophenyl)-1H-pyrazol-5-yl}-1-phenylpyridazin-4(1H)-one,
3-(4-ethyl-5-thioxo-4,5-dihydro-1H-1,2,4-triazol-3-yl)-1-(4-methylphenyl)pyridazin-
4(1H)-one,
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1-(4-chlorophenyl)-3-{1-[3-chloro-5-(trifluoromethyl)pyridin-2-yl]-1H-pyrazol-3-
yl}pyridazin-4(1H)-one,
3-[1-(2-fluorophenyl)-1 H-pyrazol-3-yl]-1-[3-(trifluoromethyl)phenyl]pyridazin-
4(1H)-one, |
5 31 -(3}-chlorophenyl)- 1H-pyrazol-3-yl]-1 -[3-(triﬂuoromethyl)phehyl]pyri&azin-
4(1H)-one,
3-[1-(3-ﬁ1ethoxyphenyl)-1H-pyrazol-3-yl]-1-[3-(triﬂuoromethyl)phenyl]pyridazin-
4(1H)-one, ) . o
3-(1-phenyl-1H-pyrazol-3-yl)-1-[3-(trifluoromethyl)phenyl]pyridazin-4(1H)-one,
10 | 3-[1-(3-nitrophenyl)-1H-pyrazol-3-yl]-1-[3-(triﬂuoromethyil)phenyl]pyridazin-4(lH)-
one,
' 3-[1-(4-methylphenyl)-1H-pyrazol-3-yi]-1-phenylpyridazin-4(lH)—one,
3-[1 -(4-chlofophenyl)- I H-pyrazol;3 -yl]-1 -phenylpyridazin-4(l H)-one,

a compound of formula:
’ N-—N

0
/ }S—Ra
N
b ke ,
R N~
15 - ' G
wherein

Ring A’ is a benzene ring which can be substituted by one substituent selected from a
halogen atom, and an alkyl group, |
RY is
20 - (1) an ethyl group, or
(2) a phenyl group which can be substitut_ed by one or more substituents selected from
a fluorine atom, and a trifluoromethyl group,
R* is a hydrogen atom, or a metﬁyl group, and
Ra is a hydrogen atom, or a Cy4 acyclic hydrocarbon group which can be substituted,
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~ a compound of formula:

wherein
Ring A’ isa bgnzene ring which can be substituted by halogen, and
5 | R!" is an acyl group
are excluded;A -
or a salt thereof.
[Claim 2]
The compound according to claim 1, wherein
10 - R? represents _
a halogén atom, a hydroxy group, a Cl-; o alkyl group which can be substitutéd, oraCi.
10 alkoxy group which can be substituted. |
[Claim 3]
The compound according to claim 2, wherein
15 R represents
| a Cy.jo alkoxy group which can be substituted by one or more substituents selected
from a halogen atom, a C;.jo alkoxy group, and a Cs; cycloalkyl group.
[Claim 4]
The compound according to claim 2, wherein
20 R? represents
a Cy.10 alkoxy group.
[Claim 5]

The compound accoi"ding_ to claim 2, wherein
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R represents

a phenyl group which can be substituted by 1 to 5 substituents ;elecited from a halogen
atom, a Ci-10 alkyl group which can be substituted, and a C;.j alkoxy group which can be
substituted. -

[Claim 6]

The compound according t_o' claim 2, wherein

R! represents

a phenyl group which can be substituted by 1 to 5 substituents selected from a halogen
atom, a Cyy alkyl group, and a Cy.jo alkoXy group.

[Claim 7] .

The compound according to claim 2, wherein

R represents

a phenyl group which can be substituted by 1 to5 halogen atoms. -

[Claim 8] .

- The compbund according to claih 2, wherein

R’ represents |

a hydrogen atom, or a Cj.jo élkoxy group which can be substituted.

[Claim 9]

The compound according to claim 2, wherein

R® reprcsénts |

a hydrogen atom, or a C;.;o alkoxy group.

[Claim 10]

The cqmpound according to claim 2, wherein

R’ represents |

a hydrogen atom.

[Claim 11]

The compound according to claim 2, wherein
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Ring A represents

-a benzene ring which can be substituted by 1 to 5 substituents selected from

(1) a halogen atom,

(2) a Cy.10 alkyl group which can be substituted,

. (3) a Cy.10 alkoxy group which can be substituted,

(4) a 4- to 6-membered heterocyclic group containing 0 or 1 oxygen atom, and 1 to 3

nitrogen atoms as heteroatoms which can be substituted,

(5) a.Cy.yo alkylsulfonyl group which can be substituted,

- (6) a C3 cycloalkyl group which can be substituted,

(7) a cyano group,

(8) a carbamoyl group which can be SubStituted,

(9) a Cy.10 alkylsulfonyloxy group which can be substituted,

(10) a C34 cycloélkyl - Cy6 alkynyl group wﬁich can be substituted,
(1D)a tctfahydropyranyl group which can be substituted,

(12) a dihydropyranyl group which can be substituted,

(13) a mono-(Ci.yo alkyl-carbonyl)-amino group which can be substituted,
(14)aCi0 alkoxy-cérbonyl group which can be substituted,

(15)aCy.y0 alkylsulﬁhyl group which can be substituted, and

(16) aCyio élkylsulfanyl group which can be substituted.

[Claim 12]

The compound according to claim 2, wherein

Ring A represents

a benzene rfng which can be substituted by 1 to 5 substituents selected from |
(1) a halogen atom, |

2)aCo alkyl group which can be substituted,

(3) a C;.10 alkoxy group which can be subs_tituted,

(4) a C3.7 cycloalkyl group,
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" (5) a halogeno C_yo alkylsulfonyloxy group,
(6) a Cs3.; cycloalkyl - C,¢ alkynyl grodp, and
(7) a 4- to 6-membered heterocyclic group containing 0 or 1 oxygen atom, and 1 to 3 .

nitrogen atoms as heteroatoms which can be substituted by one or more substituents

. selected from a halogen atom, a hydroxy group, an oxo group, a Ci.jo alkoxy-carbonyl

group, a Cy_jo alkoxy group which can be substituted, and a Cy.jo alkyl group which can be
substituted. | ‘
[Claim 13]
The compound according to claim 2, wherein
Ring A represents
a benzene ring which can be substituted by 1 to 5 substituents selected from
(1) a halogen atom, .
() aCio alkyl group which can be substituted by 1 to 3 halqgen atofns,
3) é Ci.10 alkoxy group which can be substituted by 1 tb 3 halogen atoms,
(4) a Cs7 cycloalkyl group,
(5)a hélogeno Ci.10 alkylsulfonyloxy group,
~ (6) a C35 cycloalkyl - Cy.6 alkynyl group, and
(7) a 4- to 6-membered heterocyclic gfoup containing 0 or 1 oxygen atom, and 1 to 3
nitrogen atoms as heteroatoms which can be substituted by 1 to 4 substifuents selected
from a halogen atom, a hydroxy group, an oxo group, a Cj.io alkoxy-carbbnyl group, a C.
10 alkoxy group which can be substituted by halogeh, and a C;.jo alkyl group which can be
substituted by halogen. - |
[Claim 14]
Tﬁe compound according to claim 2, wherein
Ring A represents
a benzene ring which is substituted with

(M) (@lor2 halogen atoms, or (ii) one Cj.jo alkoxy group, and
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(2) one 4- to 6-membered heterocyclic grbup containing 0 or 1 oxygen atom, and 1 to
3 nitrogen atoms as héterpatoms which can be substituted by 1 to 4 substituents selected
from a halogen atom, a hydroxy groﬁp, an oxo group, a Cy.jo alkoxy-éafbonyl group, a Cy.
10 alkoxy group which can be substituted by halogen, and a Cy.;9 alkyl group which can be
substituted by halogen.

[Claim 15]

'f'he bompound according to claim 14, wherein

the 4- to 6-membered heterocyclic group co.ntaining 0 or 1 oxygen atom, and 1 to 3
nitrogen atoms as heteroatoms represents

a morpholino group, a pyrrolyl group; a dihydropyrrolyl group, a pyrazolyl group, a
dihydropyrazolyl group, a piperidyl group, an 'azetidinyl group, a pyrrolidinyl group, an
oxazolidinyl group, an imidazolyl group or an imidazolidinyl group. |

[Claim 16]

The compound according to claim 2, wherein

Ring B represents' :

an imidazole ring, a pyrazole ring, a triazole ring or a tetfazo_le ring, each of which can
be further substituted with 1 to 3 substituents selected from a halogeh atom, and a Cy o
alkyl grdup which can be substituted by halogen.

[Claim 17]

The cofnpound according to claim 2, wherein

Ring B represents |

a pyrazole rihg which can be further substituted with 1 to 3' substituents selected from
a halogen atom, and a Cy.;o alky! group which can be substituted by halogen.

[Claim 18]

‘The compound according to claim 2, wherein

Ring B represenfs

a pyrazole ring.
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{Claim 19]
The compound according to claim 2, wherein
R! represents |
a phenyl group which can be substituted by 1 to 5 substituents selected from a halogen
- atom, a Cl-‘m alkyl group whicﬁ can be substitufed, and a C,.jo alkoxy group which can be
substituted, |

-Rz represents .

a halogen atom, a hydroxy group, a Cy.jo élkyl group which can be substituted, or a C,.
10 alkoxy group which can be substituted,

R? represents

a hydrogén atom, or a Cy.jp alkoxy group which can be substituted, -

.Ring A represents V

a benzene ring which can be substituted by 1 to 5 substituents selected from

(1) a halogen atom, |

(2) a Cy.yg alkyl group which can be éubstituted,

(3) a Cy.10 alkoxy group which can be substituted,

4)ad-to 6-mémbered heterocyclic: group containing 0 or 1 oxygen atom, and 1 to-3
nitrdgen atoms as. heteroatomé which can be substituted,

(5) a Cri0 alkylsulfonyl group which can be subgtituted,

(6) a C5.7 cycloalkyl gfoup which can be substituted, |

(7) a cyano group,

(8) a carbamoy! gréup which can_be substituted,

9)a C"'o alkylsulfonyloxy group which can be substituted,

(10) a C3;'7 cycloalkyl - ng aikynyl group which can be substituted,

( 11) a tetrahydropyranyl group which can be substituted, A

(12) a dihydropyranyl group which can be substituted,

(13) a mono-(C;.io alkyl-carbonyl)-amino group which can be substituted,
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(14) aCy.io alkoxy-carbonyl group which éah be substitutéd,
(15) a Cy.y0 alkylsulfinyl group which can be substituted,_éﬁd
(16)aCy.0 aikylsulfanyl group which can be substituted, and
Ring B represents
an imidazole ring, a pyrazole ring, a triazole ring ora tetrazole Aring, each of which can
be further substituted with 1 to 3 substituents selected from a halogen atom, and a C;.o
alkyl group Which can be substituted by halogen.
[Claim 20] |
The ‘comp_ound aqcording to claim 19, wherein.
Ring A répresents
‘a benzé.nev ring which can be substituted by 1 to 5 substituents selected from
(1) a halogen atom,
(2) a Crio alkyl group which can be substituted,
(3) a Cy.10 alkoxy group which can be substituted,
(4)aCsy cycloalk);l group, ‘
S)a halogeho Ci.10 alkylsulfonyloxy group,
(6) aCs, cycioalkyl - Cy6 alkynyl group, énd |
(7) a44- to 6-membered hetérocyclic gfoup contaiﬁiﬁg 0or lvoxygen atom, and 1_ to3
nitrogen atoms as heteroatoms which can be substituted by one or more §ubstituents
selected from a halogen_ atom, a hydroxy » group, an oxo group, a C; o alkoxy-carbonyl-
group, .a Cl-‘no alkoxy group which can be substituted, and a C;.1o alkyl group which can be
substituted. - ’ | : -
[Claim 21]
The cor_ripouﬁd according to claim 2, wherein
R repreéents
a phenyl group which can be substituted by 1 to 5 substituents selected from a halogeﬁ

atom, a Cy.jp alkyl group, and a C;.jo alkoxy group,
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~ R%represents
a Cy.10 alkoxy group which can be substituted by one or more substituents selected
'from_a halogen atom, a C,.jo alkoxy group, and a C3_7 cycloalkyl group, |
R? repﬁ:sents
a hydrogen afom, or a Cy.1o alkoxy group,
Ring A represents
a benzene ring which can be substituted.'by 1 to S substituents selected from
(1) a halogen atom; |
(2) a Cy.o alkyl gfoup which can be substituted by 1 to 3 halogen atoms,
(3) a Cy.10 alkoxy group which can be substituted by 1 to 3 halogen atéms,
(4) a Cs cycloalkyl group, ’
- (5)a hal-ogeno Ci1o alkylsulfoﬁyloxy group,
(6) a Cs.7 cycloalkyl - C.6 alkynyl group, and
>'(7) a 4- to 6-membered heterdcyclic group containing 0 or 1 oxygen atom, and 1 to 3
nitrogéh atoms as heteroatoms which can be substituted by 1 to 4 substituents selected

from a halogen atom, a hydroxy group, an oxo group, a Cy.jo alkoxy-cérbonyl_group, aCy.

' .1'0 alkoxy grbup which can be substituted by halogen, and a Cy.1o alkyl group which can be

substituted by halogen,
| Ring B represents

- a pyrazole ring which can be further substituted with 1 to 3 substituents selected from

a halogen atom, and a C,.;o alkyl group which can be substituted by halogen.

[Claim 22]

The compound according to claim 2, wherein

R' represents |

a phenyl group which can be substituted by 1 to 5 halogen atoms,
R? represents |

a Cy.j0 alkoxy grou;i,
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R? represents

a hydrogen atom,

Ring A represents

a bénzene ring which is substituted with
“(1) ()1 or 2 halogen atoms, or (ii)one C,.10 alkoxy group, and

(2) one 4- to 6-membered heterocyclic group containing 0 or 1 oxygen atom, and 1 to

3 nitrogen atoms as heteroatoms which can be substituted by 1 to 4 substituents selected

from a halogen atom, a hydroxy group, an oxo group, a Cy.1o alkoxy-carbonyl group, a C;.

10 alkoxy groﬁp which can be substituted by halogen, and a Ci:10 alkyl group which can be |
substituted by halogen,
Ring B represents
a pyfazdle ring.
[Claim 23]
“ The compound according to claim 22, wherein
* the 4- to 6-membered heterocyclic groﬁp containing 0 or 1 oxygen atom, and 1 to 3
nitrogen atoms as hetéroatoms represents
- "a morpholino group; a pyrrofyl group, a dihydropyrrolyl group, a pyrazolyl group, a
dihydropyrazolyl group, a piperidyl group, an azetidinyl group, a pyrrélidinyl group, an
oxazolidiny! group, an imidazolyl group or an imidazolidinyl group.
© [Claim 24]
The compound according to claim 1, wherein
R! represents
an aromatic group which -(_:an be subStifuted,
Ring A represents
an aromatic ring which is substituted with
'(a) one substituent selected from

(1) a C3.7 cycloalkyl group which can be substituted, and
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(2) a 4- to 6-membered heterocyclic group contéining 1 to 5 heteroatoms seleéted
from a nitrogen atom, a sulfur atom, and an oxygen atom which can be substituted, and -

(b) one or more further substituents.

[Claim 25] |

The compourid according to claim 24, wherein

R represents ‘

a phenyl group which can be substituted,

R? represents -

a hydrogen atorﬁ, a halogen atom, a hydroiy group, a Cr.10 alkyl group which can be
substituted, or a Cy_1o alkoxy group which can be substituted, |

R® represents ‘

a hydrogénatom, or a Cy.1o alkoxy group which can be substituted,

Ring A represents

a benzene ring which

is substituted vs;ith one substituent selected from-

[6)) a-C3-7' cycloalkyl group which can be substituted,

2)a dihydropyraﬁyl group which caﬁ be substituted,

(3)' a tét_rahydropyranyl group which can be gubstituted, and

(4) a 4- to 6-membered heterocyclic group containing 0 or 1 oxygen atom, and 1 to 3
nitrogen atoms as heteroaﬂtoms which can be substituted,

- and can be substituted by further substituents, and

Ring B represents

an imidazole ring, a pyrazole ring, a triazole ring, a tétrazéle ring, an isoxazole ring,
an 1,3-oxazole ring, a furan ring, or a thiophene ring, each of which can be substituted.

[Claim 26] |

The compound according to claim 25, wherein
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H

the 4- to 6-membered heterocyclic group containing 0 or 1 oxygen atom, and 1 to 3
nitrogen atoms as heteroatoms represents

. a morpholino group, a pyrrolyl group, a dihydropyrrolyl group, a pyrazolyl group, a

. dihydropyrazolyl group, a piperidyl group, an azetidinyl group, a pyrrolidinyl group, an

oxazolidinyl group, an im_idazolyl group, an imidazolidinyl group, an isoxazoly] group,.a
pyridyl group, a piperazinyl group, or a thiazolyl group..

[Claim 27] '

The compound accorciing to claim 24, wherein

the further substituents are 1 to 4 substituents selected from

"(Da Halogen atom,

(2) an oxo group,

(3) a hydroxy group,

(4) a Cy.yp alkyl group which can be sﬁbstituted,

(5) a Cy.10 alkoxy group which can be substituted,

(6) a Cy.10 alkylsulfonyl group,

(7) a morpholin-4-yl sulfony! group,

(8) a cyano group,

(9) a carbamoyl group,

(10) a halogeno Cy.10 alkylsulfonylb_xy group,

(11) a C3. cycloalkyl - C,¢ alkynyl group,

(12) a di-Cy.i0 alkyl-amino group,

(13) a mono-(C;. o alkyl-carbonyl) -amino group,

' (14) a Cy.1o alkoxy-carbonyl group,

(15) a phenoxy group, |

(16) aCi.10 alkylsulﬁnyl group,

(17) a di-Cy.yo alkyl-amino group, °

- (18) a benzimidazole-2-yloxy group, and
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(19) a benzimidazole-2-yl sulfonyl group.
. [Claim 28] |
| The compound according to claim 24, wherein
R' represents
a pheny1 group which can be substituted by 1 to 5 halogen atoms,
R? represents
a hydrogen atom or a C,.;o alkoxy group,
R’ represents
- a hydrogen atom,
Ring A represents |
a benzene ring,
which is substituted with one 4- to 6-membered heterocyclic group containing 0 or 1

oxygen atom, and 1 to 3 nitrogen atoms as heteroatoms which can be substituted by 1 to 4

~ substituents selected from a halogen atom, a hydroxy group, an 0X0 group, halogeno Cj_jo

alkoxy group, a C;.j0 alkoxy-carbonyl, and a Cy.jo alkyl group which can be substituted by
halogen, | '

and which can be further substituted with 1 or 2 substituenfs selected from é halogeri
atom and a C1-1§ alkoxy group, and |

Ring B represents

a pyrazole ring.

[Claim 29]

The cdmpound according to claim 28, wherein

~ the 4- to 6-membered heterocyclic group containing 0 or 1 oxygen atom, and 1 to 3

nitrogen atoms as heteroatoms represents |

a morpholino .group, a pyrrolyl. group, a dihydropyrrolyl group, a pyrazolyl group, a
dihydropyrazolyl group, a piperidyl group, an azetidinyl group, a pyrrolidinyl group, an’

oxazolidinyl group, an imidazolyl group or an imidazolidinyl group.
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[Claim 30] |
1-[2-ﬂuorb-4-(3,3,4,4-tetréﬂuoropyrrolidin-l-yl)phenyl]-5-methoxy-3-(l-phenyl-_lH-

pyrazol-5-yl)pyridazin-4(1H)-one, or a salt thereof.

[Claim 31]
1 f[2-ﬂuoro-4-(2-oxopyrrolidin- 1 -yl)phenyl4]-5-methoxy—3-(1 -phenyl-1H-pyrazol-5-
yl)pyridazin—4(lH)-one, or a salt thereof.
| [Claim 32]
'1-[4;(3,4-diﬂuoro-lH-pyrrol-1-yi)-Z-ﬂuorophenyl]-5-methoxy-3-(l-phenyl-lH-
pyrézol-S -yl)pyridazin-4(1H)-one, ora salt thereof. |
[Claim 33]
1-[2-fluoro-4-(1H-pyrazol-1-yl)phenyl]-5-methoxy-3-(1-phenyl-1H-pyrazol-5-
yl)pyridazin-4(1H)-one, or a salt thereof.
[Claim 34]
| 1-[4-(4-chloro-1H-pyraiol-1-yl)—2-ﬂu6rophenyl]-5-methoxy-3-(1 -phenyl-1H-pyrazol-
5-yl)pyridazin-4(1H)-one, or a salt thereof.
[Claim 35] |
1;[2-ﬂuoro-4-(2-oxo- 1,3-oxazolidin-3-yl)phenyl]-5-methoxy-3-(1-phenyl-1H-pyrazol-
5-yl)pyridazin-4(1H)-one, or a salt thereof |
[Claim 36] '
: 3-[1-(2-ﬂuorophenyl)—1H-pyrazol—S-yl]-1-[2-ﬂuoro-4-( 1H-pyrazol-1-yl)phenyl]-5-
méthoxypyridazin-4(lH)-one, or a salt thereof.
[Claim 37]
3-[1-(3-chlorophenyl)-1H-pyrazol-5-yl]-1-[2-fluoro-4-(1 H-pyrazol-1-yl)phenyl]-5-
methoxypyridazin-4(1H)-one, or a salt thereof. |
[Claim 38]
1-[4-(4,4-dimethyl-2-oxopyrrolidin-1-yl)-2-fluorophenyl]-5-methoxy-3-(1-phenyl-1H-

pyrazol-5-yl)pyridazin-4(1H)-one, or a salt thereof.
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_ [Clafm 39] |
1-[4-(5,5-dimethyl-2-o‘xo-1,3-oxazolidin-3-yl)-2-ﬂuorophenyl]-5-methoxy-3-(1-
phenyl-1H-pyrazol-5-yl)pyridazin-4(1H)-one, or a salt thereof.
[Claim 40]
‘5-methoxy-1-[2-methoxy-4-(1H-pyrazol-1-yl)phenyl]-3-(1-phenyl-1H-pyrazol-5-
- yl)pyridazin-4(1H)-one, or a salt thereof. |
[Claim 41] | |
A prodrug of the compound according to Claim 1
[Claim 42]
A medicament cbmprising the compound accordiﬁg to Claim 1 or a prodrug thereof.
[Claim 43] |

A medicament comprising a compound of formula (Io):

wherein

R' represents

a substituent,

R’ represents

a hydrogen atom, or a substituent,
R’ represents

a hydrogen atom, or a substituent,
Ring A represents

an aromatic ring which can be substituted, and
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Rihg B represents
a 5-membered heteroaromatic ring which can be substituted,
ora éalt thereof, or a prodrug thereof.
[Claim 44]
5 The medicament according to claim 43 which is an agent for inhibiting
phosphodiesterase 10A.
[Claim 45]
‘The medicament according to claim 43 which is for preventing or treating
schizophrenia
10 - [Claim 46)
A method of preventing or treating schizophrenia comprising administrating an

effective amount of a compound of formula (Ip):

wherein
15 : R! represents
a substituent,
. R? represents
é hydrogen atom, or a substituent,
R® represents
20 ~ a hydrogen atom, or a substituent, -
Ring A represents
an aromatic ring which can be substituted, and
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Ring B represents

a 5-membered heteroaromatic ring which can be substituted,
- or a salt thereof, or a prodrug thereof

" to a mammal.

[Claim 47]

Use of a compound of formula (Ip):

wherein

R! répresents

é substituent,

R’ represents

a hydrogen atom, or a substituent,

R> represents

a hydrogen atom, or a substituent,

Ring A represents

an aromatic ring which can be substituted, and

Ring B fepresents

a 5-membered heteroaromatic ring which can be substituted,
or a salt thereof, or a prodrug thereof |

as a medicament.

[Claim 48]

Use of a compound of formula (Ip):
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wherein -

R! represents

a substituent,

R? represents

a hydrogen atom, or a substituent,

R represents

a hydrogen atom, or a substituent,

Ring A represents

an aromatic ring which can be substituted, and
Ring B represents

a j-membered heteroaromatic ring whicﬁ can be substituted,
or a salt thereof, or a'prodrug thereof

in the manufacture of a medicament for preventing or treating schizophrenia.
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