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when mast cells are stimulated by an antigen entering from outside, histamine is released
from the mast cells and stimulates histamine H1 (H1) receptors located on blood vessels or
smooth muscle to cause allergic reactions. Likewise, histamine released from ECL cells
(enterochromaffin-like cells) on the gastric mucosa stimulates histamine H2 (H2) receptors
on the parietal cells to promote gastric acid secretion. Based on these facts, H1 and H2
receptor antagonists have been developed as therapeutic agents for allergic diseases and
gastric ulcer, respectively, both of which are now used widely as medicaments.

[0002] Further, it has been elucidated that histamine serves as a neurotransmitter and acts
on histamine receptors (histamine H3 (H3) receptors) located in central and peripheral
nerves to thereby exert various physiological functions. This receptor was cloned in 1999
and determined for its gene sequence and amino acid sequence. However, its amino acid
sequence homology was as low as 22% and 21.4% with H1 receptor and H2 receptor,
respectively (see Non-patent Literature 1). H3 receptors are present in the presynaptic
membrane and are shown to serve as autoreceptors controlling the synthesis and release of
histamine (see Non-patent Literature 2). Moreover, H3 receptors are also shown to control
not only the release of histamine, but also the release of other neurotransmitters including
acetylcholine, serotonin, dopamine and noradrenaline (see Non-patent Literature 3). These
facts suggest that selective H3 receptor modulators may serve as therapeutic agents for
various diseases related to abnormal release of neurotransmitters in the nerves.

[0003] In fact, the results of animal model studies using synthetic compounds indicate a

possibility that H3 receptor antagonists or inverse agonists can be used as therapeutic agents
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depr essi aRpomsitite for maintaining a balance between waking and sleeping states (see Non-patent
Literatures 9 and 10); and hence possible target diseases for H3 receptor antagonists or
inverse agonists also include sleep disorders and diseases associated with sleep disorders
such as narcolepsy, sleep apnea syndrome, circadian rhythm disorder, depression, etc.
[0006] Furthermore, it is shown that H3 receptors are present in sympathetic nerves on the
nasal mucosa, and there is a report showing that the combined use of H3 and H1 receptor
antagonists remarkably improves nasal congestion (see Non-patent Literature 11). This
indicates a possibility that H3 receptor antagonists or inverse agonists are useful for
treatment of allergic rhinitis or other diseases, either alone or in combination with H1
receptor antagonists.
[0007] HB3 receptor antagonists or inverse agonists have been summarized in several
reviews (see Non-patent Literatures 12 to 15), and reference may be made to these reviews.
In the early years, many reports were issued for imidazole compounds starting from
histamine itself as a leading compound. However, these compounds have not yet been
developed as medicaments because they are feared to have negative effects such as
inhibition of a drug-metabolizing enzyme, cytochrome P450 (CYP).
[0008] In recent years, many documents and patents have been reported for non-imidazole
H3 receptor antagonists or inverse agonists (see Patent Literatures 1 to 10).
[0009] Moreover, histamine H3 receptor antagonists having a dihydroquinolinone

structure have also been reported (see Patent Literature 11). However, there is no report
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SUMMARY OF INVENTION
TECHNICAL PROBLEM
[0012] The object of the present invention is to find prophylactic or therapeutic agents for
histamine H3 receptor-mediated disorders such as dementia, Alzheimer’s disease,
attention-deficit hyperactivity disorder, schizophrenia, epilepsy, central convulsion, eating
disorders, obesity, diabetes, hyperlipidemia, sleep disorders, narcolepsy, sleep apnea
syndrome, circadian thythm disorder, depression, allergic rhinitis or other diseases, wherein
the prophylactic or therapeutic agents have a strong inhibitory effect against histamine
binding to histamine H3 receptors.
SOLUTION TO PROBLEM
[0013] As a result of extensive and intensive efforts made to achieve the above object, the
inventors of the present invention have found that dihydroquinolinone derivatives have
strong inhibitory activity against histamine binding to histamine H3 receptors. This
finding led to the completion of the present invention.

Namely, the present invention is directed to the following.
@ A dihydroquinolinone derivative represented by formula (1) or a pharmaceutically
acceptable salt thereof:

[0014]
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[wherein Q represents the following formula (A) or (B):

[0015] [Formula 2]

3 R2
R NN \l\O\
|
R* o

(A) (B)

R' represents a hydrogen atom, a halogen atom or C;-Cs alkyl,

R” represents a hydrogen atom or C;-Cg alkyl,

n represents 1 or 2,

R® and R4, which may be the same or different, each represent C;-Cs alkyl or C3-C
cycloalkyl, or

R> and R* are attached to each other together with their adjacent nitrogen atom to
form a 3- to 7-membered saturated heterocyclic ring (wherein said saturated heterocyclic
ring may be substituted with one or two C;-Cg alkyls),

R represents C;-Cg alkyl (wherein said C;-Cg alkyl may be substituted with one or
two Cs-Cy cycloalkyls) or C3-C; cycloalkyl (wherein said C3-C; cycloalkyl may be
substituted with one or two C;-Cs alkyls), and

P represents aryl, heteroaryl or heterocyclyl
{wherein said aryl, heteroaryl or heterocyclyl may be substituted with the same or different
1 to 3 substituents selected from:

a halogen atom,

C;-Cs alkyl (wherein said C;-Cgsalkyl may be substituted with 1 to 3 halogen atoms,



di sorders, obesity, diabetes, hyperlipidema, sleep disorders, narcolepsy,
sl eep apnea syndrone, circadian rhythm di sorder, depression, allergic
rhinitis wo2otomwo34di seases, wherein the prophylactic or pCmapPapevizics agent s
have a strong inhibitory effect against histam ne binding to histam ne H3
receptors. SOLUTION TO PROBLEM [0013] As a result of extensive and
intensive efforts nmade to achi eve the agove obj ect, the inventors of the
present invention have found that dihydfoquinolinone derivatives have
strong inhibitory activity against histanine binding to histanm ne H3

r ecept or kydriss Ci-Cadikagyd erdCrOrtdidkdamyios)i on of the present invention.
Nanmely, the present _invention is directed to the fqllow _ng. (I)hIA

di hydr oqui nol i fofrealiexy (uhargia spidfriaGeatkasy By bosubsiitutedyyithy ] to, 3 halogen
pharmaceutically acceptable salt thereof: [0014][Fornmula 1] [wherein Q
represent®@™he following formula (A or (B): [0015] [Formula 2] (A) (B) Rl
represents a h%glr ogen atom a halogen atomor Cl1-C6 al kyl, R2 represents a
hydr ogen at om "&-c6 al kyl, n represents 1 or 2,

C;1-Cg alkylamino,

C,-Cy; dialkylamino,

C,-C; alkanoyl,

C4-Cg cycloalkylcarbonyl,

cyano,

C»-C7 alkoxycarbonyl,

C,-C; alkylaminocarbonyl,

C3-Cy3 dialkylaminocarbonyl,

carbonyl attached to a monocyclic saturated heterocyclic ring which contains one
or more nitrogen atoms in the ring and may further contain an oxygen or sulfur atom,

carbamoyl,

heteroaryl,

heterocyclyl (wherein said heterocyclyl may be substituted with one or two C;-Cs
alkyls), or

heteroaryloxy (wherein said heteroaryloxy may be substituted with one or two C;-
Cs alkyls)}].
[0016]
1) The dihydroquinolinone derivative or pharmaceutically acceptable salt thereof
according to (I) above, wherein formula (1) is represented by formula (2):

[0017]



R3 and R4, which may be the sanme or different, each represent C -C6 al kyl
or C-C7 cycloalkyl, or R3 and R4 are attached to each other together with
t hei r adjwoento/3i4rogen atomto forma 3- to 7-nmenber edPsativzob/eshii4
het erocyclic ring (wherein said saturated heterocyclic ring my be
substituted with one or two C-C6 alkyls), R5 represents C -C6 al kyl
(wherein said G -C6 al kyl may be substiJ(uted with one or two C -C7
cycl oal kyls) or C -C7 cycl oal kyl (whereln said C -C7 cycl oal kyl may be
substituted with one or two C-C6 alkyls), and P represents aryl,
het er oar fHormnlat¥dt er ocycl yl {wherein said aryl, heteroaryl or heterocyclyl
may be substitut with the sanme or different 1 to 3 substituents sel ected
from a hal ogen %*tjom C -C alkyl (wherein said G -C6 al kyl may be
i'th 11 to 3 hal ogen atomns, hydroxys, Cl1-C6 al koxys or C2-Q

&~28 al koxy (wherein said G -C6 al koxy may be substituted

atons(2) ami no, C -C6 al kyl am no, C2-C 2 di al kyl am no,

substi t ut ed
di al kyl am
with 1to
C2-C7 al

(1) The dihydroquinolinone derivative or pharmaceutically acceptable salt thereof
according to (1) or (II) above, wherein P represents phenyl, pyridyl, pyrimidinyl, quinolinyl,
naphthyridyl, indolyl, 2,3-dihydro[1,4]benzodioxinyl, benzo[1,3]dioxolyl, 2,3-
dihydrobenzofuranyl or 2-0x0-1,2-dihydropyridinyl {wherein said phenyl, pyridyl,
pyrimidinyl, quinolinyl, naphthyridyl, indolyl, 2,3-dihydro[1,4]benzodioxinyl,
benzo[1,3]dioxolyl, 2,3-dihydrobenzofuranyl or 2-oxo0-1,2-dihydropyridinyl may be
substituted with the same or different 1 to 3 substituents selected from:
a halogen atom,
C;-Cs alkyl (wherein said C;-Ce alkyl may be substituted with 1 to 3 halogen atoms,
hydroxys, C;-Cs alkoxys or C»-Cy, dialkylaminos),
C;-Cs alkoxy (wherein said C;-Cs alkoxy may be substituted with 1 to 3 halogen
atoms),
C,-C7 alkanoyl,
C4-C;g cycloalkylcarbonyl,
cyano,
C,-C; alkoxycarbonyl,
C,-Cy alkylaminocarbonyl,
C3-Cy3 dialkylaminocarbonyl,
pyrrolidin-1-ylcarbonyl,
carbamoyl,
oxazolyl,

morpholin-4-yl or 2-oxopyrrolidin-1-yl (wherein said morpholin-4-yl or



C4- C cycl oal kyl car bonyl, cyano, C2-C7 al koxycarbonyl, C2-C7

al kyl am nocar bonyl, C3-Q 3 di al kyl am nocarbonyl, carbonyl attached to a
nonocycl iwoatumedsed het erocyclic ring which contai ns omreTaP20TOD®1M4 t r 0Ogen
atonms in the ring and may further contain an oxygen or sul fur atom
carbamoyl , heteroaryl, heterocyclyl (wherein said heterocyclyl nay be
substituted with one or two Ci-C6 alkylg), or heteroaryl oxy (wherein said
het er oaryl oxy may be substituted with one or two G- C6 alkyls)}]. [0016]

The,di hyd i nol.i derivati v h tically acceptable salt
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nathelh;r FE&;(}%QI@?\%EI f/l p gng di Ezzilro%ll , 4f)lgelnzodi oii nyl, benzo[l, 3]di oxol yl,

2,3 (IV) A pharmaceutical preparation, which comprises the dihydroquinolinone derivative

N
»

or pharmaceutically acceptable salt thereof according to any one of (I) to (III) above as an
active ingredient.

V) A prophylactic or therapeutic agent for dementia, Alzheimer’s disease,
attention-deficit hyperactivity disorder, schizophrenia, epilepsy, central convulsion, eating
disorders, obesity, diabetes, hyperlipidemia, sleep disorders, narcolepsy, sleep apnea
syndrome, circadian rhythm disorder, depression or allergic rhinitis, which comprises the
dihydroquinolinone derivative or pharmaceutically acceptable salt thereof according to any
one of (I) to (IIT) above as an active ingredient.

ADVANTAGEOUS EFFECTS OF INVENTION

[0018] The compounds of the present invention were found to have an excellent histamine
H3 receptor antagonistic effect.

DESCRIPTION OF EMBODIMENTS

[0019] The terms and expressions used herein are defined as follows.

[0020] As used herein, the term “halogen atom” refers to a fluorine atom, a chlorine atom,
a bromine atom or an iodine atom.

[0021] The term “C;-Cg alkyl” refers to a linear or branched alkyl group containing 1 to 6
carbon atoms. Examples include methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl,
sec-butyl, tert-butyl, n-pentyl, isopentyl, neopentyl and n-hexyl groups.

[0022] The term “C3-Cy cycloalkyl” refers to a cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl or cycloheptyl group.

[0023] The term “C;-Cgalkoxy” refers to a linear or branched alkoxy group containing 1
to 6 carbon atoms. Examples include methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy,
isobutoxy, sec-butoxy, tert-butoxy, n-pentyloxy, isopentyloxy, neopentyloxy and n-hexyloxy

groups.



di hydrobenzof uranyl or 2-oxo-1,2-di hydropyridinyl {wherein sai
pyridyl, pyrimdinyl, quinolinyl, naphthyridyl, indolyl,

d phenyl,

2, 3- di hydwo[2b104jobsnzodi oxi nyl, benzo[l, 3] di oxol yl, 2, 3- @cmypezoesaof ur anyl
or 2-o0xo-1,2-di hydropyridinyl my be substituted with the sane or different

1 to 3 substituents selected from a halogen atom G -C6 al kyl
said G -C alkyl may be substituted vm'tlb 1 to 3 hal ogen atons,
C -C6 al koxys or C2-C 2 dial kyl am nos)

(wherein
hydr oxys,

~ C-C6 al koxy (wherein said G -C6

al koxy may be substituted with 1 to 3 hal ogen atons), C -C7 al kanoyl, C4-C
cycl oal {902:4r Biwyérm tGaGoalkagyaamboalK oxfprstororyhonyleroey agrabedl e HBeHI%Bony |
C3- C13 di al kyl am nocar bonyl, pyrrolidin-1-ylcarbonyl, carpanoyl, oxazolyl,
mor phol ibmanth¢d alspxy group sontetingil ¢ carboy aleEsei Fxamples isiystsol i n- 4- yI

or 2-oxopyrrolidin-I-yl may be substituted with one or two Cl1-C6 al kyls), or

methoxycarbonyl, ethoxycarbonyl, n-propoxycarbonyl, isopropoxycarbonyl,

n-butoxycarbonyl, isobutoxycarbonyl, sec-butoxycarbonyl, tert-butoxycarbonyl,

n-pentyloxycarbonyl, isopentyloxycarbonyl, neopentyloxycarbony! and n-hexyloxycarbonyl
groups.

[0025] The term “C;-Cg alkylamino” refers to an amino group substituted with a linear or
branched alkyl group containing 1 to 6 carbon atoms. Examples include methylamino,
ethylamino, n-propylamino, isopropylamino, n-butylamino, isobutylamino, sec-butylamino,
tert-butylamino, n-pentylamino, isopentylamino, neopentylamino and n-hexylamino groups.
[0026] The term “C,-Ci2 dialkylamino” refers to an amino group substituted with two
linear or branched alkyl groups each containing 1 to 6 carbon atoms. Examples include
dimethylamino, diethylamino, di-n-propylamino, N,N-isopropylmethylamino, di-n-
butylamino, diisobutylamino, N,N-sec-butylethylamino, N,N-tert-butylmethylamino, di-n-
pentylamino, N,N-isopentylmethylamino, N,N-neopentylmethylamino and di-n-hexylamino
groups.

[0027] The term “C,-C7 alkanoyl” refers to a carbonyl group attached to an alkyl group
containing 1 to 6 carbon atoms. Examples include acetyl, propionyl, butyryl, isobutyryl,
pivaloyl, pentanoyl, 3-methylbutyryl, 4,4-dimethylpentanoyl and heptanoyl groups.

[0028] The term “C4-Cg cycloalkylcarbonyl” refers to a cyclopropanecarbonyl,
cyclobutanecarbonyl, cyclopentanecarbonyl, cyclohexanecarbonyl or cycloheptanecarbonyl
group.

[0029] The term “C,-C; alkylaminocarbonyl” refers to a carbonyl group attached to a
linear or branched alkylamino group containing 1 to 6 carbon atoms. Examples include
methylaminocarbonyl, ethylaminocarbonyl, n-propylaminocarbonyl,
isopropylaminocarbonyl, n-butylaminocarbonyl, isobutylaminocarbonyl,
sec-butylaminocarbonyl, tert-butylaminocarbonyl, n-pentylaminocarbonyl,

isopentylaminocarbonyl, neopentylaminocarbonyl and n-hexylaminocarbonyl groups.



pyridazi nyl oxy (wherein said pyridazinyloxy may be substituted with one or
two C1-C6 alkyls)}. (1V) A pharmaceutical preparation, which conprises the
di hydr oguwoabionoosa7deri vati ve or pharmaceutically accepu)etmeztﬂe/bizumer eof
according to any one of (1) to (Il1l) above as an active ingredient. (V) A
prophylactic or therapeutic agent for denentia, Al zheimer's disease,
attention-deficit hyperactivity disordefy schizophrenia, epilepsy, central
convul sion, eati ng di sorders, obesity, d| abet es, hyperlipidem a, sleep

Cosonoe Sl T8 e e B T fwé'éé%%%'@%Eylié‘%#&é%%h&%%%ﬁae
of (1)t SRR RuRi R el Gibe b S T SRABR alri: iaBIMRPRBES ErricTs oF
| NVENT! Obieh QR0 nl',%srbsﬂﬂgaféﬂlgfa@koéa ?I%edisl@ mggﬁglfl HdRoRE R ound Lo have

an excel I'ent oni s I"'PTI ON OF

EMBCDI NENBgrc{zogQﬁéﬂl 148360 ék b@ﬁ}rla the ﬁéﬁb&ﬁ ?ﬂég,gcﬂlsﬂﬁﬁtﬂa&l c%rb%ﬁ?f RER- as

foll ows ] As use ere term ato ers

f1 uori ne sed-BitylethyfdhiQbaiSordl, NIN-RrbuRPhiien 3 RFoe4rbaiy LI @di-ne at om [0021]
The term™ C?[% al kyll" r ef enr%’g to arl I near o}?&brangh&g’ al kyl group contai ni ng

1 to 6 pentylaminocarbonyl, N,N-isopentylmethylaminocarbonyl, N,N-

neopentylmethylaminocarbonyl and di-n-hexylaminocarbonyl groups.

[0031] The expression “carbonyl attached to a monocyclic saturated heterocyclic ring
which contains one or more nitrogen atoms in the ring and may further contain an oxygen or
sulfur atom” is intended to mean a carbonyl group attached to a saturated 3- to 7-membered
monocyclic heterocyclic ring which contains one or more nitrogen atoms in the ring and
may further contain one or more additional heteroatoms selected from nitrogen, oxygen and
sulfur atoms. Examples include aziridin-1-ylcarbonyl, azetidin-1-ylcarbonyl, pyrrolidin-1-
ylcarbonyl, piperidin-1-ylcarbonyl, azepan-1-ylcarbonyl, imidazolidin-1-ylcarbonyl,
pyrazolidin-1-ylcarbonyl, piperazin-1-ylcarbonyl, oxazolidin-1-ylcarbonyl, morpholin-1-
ylcarbonyl and thiomorpholin-1-ylcarbonyl groups.

[0032] The expression “attached to each other together with their adjacent nitrogen atom
to form a 3- to 7-membered saturated heterocyclic ring” is intended to mean a 1-aziridinyl,
1-azetidinyl, 1-pyrrolidinyl, piperidino or 1-azepanyl group.

[0033] The term “aryl” refers to a mono- to tetracyclic aromatic carbocyclic group
composed of 6 to 18 carbon atoms. Examples include a phenyl group, a naphthyl group,
an anthryl group, a phenanthrenyl group, a tetracenyl group and a pyrenyl group.

[0034] The term “heteroaryl” refers to a group composed of a 5- or 6-membered
monocyclic or 9- or 10-membered bicyclic aromatic heterocyclic ring. Examples include
pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, quinolinyl, isoquinolinyl, quinazolinyl,
quinoxalinyl, naphthylizinyl, pyrrolyl, furanyl, thiophenyl, pyrazolyl, imidazolyl, oxazolyl,
isoxazolyl, thiazolyl, isothiazolyl, triazolyl, indolyl, benzofuranyl, benzothiophenyl,

benzoimidazolyl, indazolyl, benzoxazolyl, benzothiazolyl and benzotriazolyl groups.



carbon atons. Exanples include nmethyl, ethyl, n-propyl, isopropyl, n-butyl,
| sobutyl, sec-butyl, tert-butyl, n-pentyl, isopentyl, neopentyl and n-hexyl
groups. [WO02Rjo/0bb7t erm " C3-C7 cycloal kyl" refers to a egrhepnaepsii4

cycl obutyl, cyclopentyl, cyclohexyl or cycloheptyl group. [0023] The term
"Cl-C6 al koxy" refers to a linear or branched al koxy group containing 1 to
6 carbon atons. Exanples include nethoxy, ethoxy, n-propoxy, isopropoxy,

n- but oxy, i sobutoxy, sec-butoxy, tert-butoxy, n-pentyloxy, isopentyl oxy,
neopent yl oxy and_n- hex Iquggroups. 0024]. The term "C2-C7 al koxycar bonyl "

refers t &1 eRFBUhGImpSIRClad %‘(PN@HB[’IE &-Patifyln ézpyrigyl, pydraitsd-va nsiyzigroup

ot hoxycad DRy RO R RO G SRR ST AR ndimos b el BT

i sob l,, - b b -b ycar.b o

1 pent 1 S0 REFRLH, S finaf SERIBAEN, R R UR B b apinazsip-2-

- hexvi ; : " e kvlam no' ref t

et o o SHORERAOK. 5 3 ARG kP47 %%Q%a%?f%#éa@aﬁg&k?%%%E%—céﬁt Aining 1
6 TSR asgi [ _am th ) s am no,

| Sopr ooy IR RABARS, EIATRL SN AFLALIRAI UG AR RPhARA,

tert-but s_l;a,niiya@zoua:}n,eimiaiz@m%, oyiaé@lpﬁ-y%)zékﬁiﬂlmoyl BELBERY |igiRan8-RHd

n- hexyl am no "groups. [ 0026] e term -G dial kylamino" refers fo an
am no gr ciprzot2bg] ihiabestyWisdihibxal-4-10 & 204-81azb)-3HE hedbl@- Wy indr- 8P Snd@AGhy],

containing 1 to 6 carbon atoms. Exanpl es include
indol-7-yl, benzofuran-3-yl, benzothiophen-3-yl, benzoimidazol-2-yl, indazol-5-yl,
benzoxazol-2-yl, benzothiazol-2-yl and benzotriazol-4-yl groups.
[0035] The term “heterocyclyl” refers to a group composed of a 5- or 6-membered
monocyclic or 9- or 10-membered bicyclic saturated heterocyclic ring, which contains one
or more nitrogen, oxygen and sulfur atoms in the ring and may contain an unsaturated bond
as a part of the ring. Heterocyclyl may be substituted with one or two 0xo groups.
Examples include 1-pyrrolidinyl, 1-piperidinyl, 1-piperazinyl, morpholin-4-yl,
thiomorpholin-4-yl, 2-oxopyrrolidin-1-yl, 2,5-dioxopyrrolidin-1-yl, 2-tetrahydrofuranyl, 3-
tetrahydrofuranyl, 4-tetrahydropyranyl, 1,4,5,6-tetrahydropyridazin-3-yl, 2-oxo-1,2-
dihydropyridin-4-yl, indolin-4-yl, indolin-6-yl, isoindolin-4-yl, 1,2,3,4-tetrahydroquinolin-
7-yl, 1,2,3,4-tetrahydroisoquinolin-6-yl, 2,3-dihydrobenzofuran-5-yl, 2,3-
dihydrobenzofuran-6-yl, benzo[1,3]dioxol-5-yl, 2,3-dihydro[1,4]benzodioxin-5-yl, 2,3-
dihydro[1,4]benzodioxin-6-yl and 3,4-dihydro[1,4]benzoxazin-7-yl groups.
[0036] The term “heteroaryloxy” refers to a group in which “heteroaryl” as defined above
is attached via an oxygen atom. Examples include pyridyloxy, pyridazinyloxy,
pyrimidinyloxy, pyrazinyloxy, quinolinyloxy, isoquinolinyloxy, quinazolinyloxy,
quinoxalinyloxy, naphthylizinyloxy, pyrrolyloxy, furanyloxy, thiophenyloxy, pyrazolyloxy,
imidazolyloxy, oxazolyloxy, isoxazolyloxy, thiazolyloxy, isothiazolyloxy, triazolyloxy,
indolyloxy, benzofuranyloxy, benzothiophenyloxy, benzoimidazolyloxy, indazolyloxy,
benzoxazolyloxy, benzothiazolyloxy and benzotriazolyloxy groups. More specific

examples include pyridin-2-yloxy, pyridin-3-yloxy, pyridin-4-yloxy and pyridazin-3-yloxy



di met hyl am no, di et hyl am no, di-n-propylam no, N, N-isopropyl nethyl am no,

di - nbutyl am no, diisobutylam no, N, N-sec-butylethylam no,

N, N-t er t -wotzglomwoday| am no, di-npentyl am no, N, N-i sopent ycmaPb/eseno,

N, N- neopent yl net hyl am no and di - n- hexyl am no groups. [0027] The term " C2-C7
al kanoyl " refers to a carbonyl group attached to an al kyl group contai ni ng
1 to 6 carbon atons. Exanples include agetyl, propionyl, butyryl,

i sobutyryl, pivaloyl, pentanoyl, 3-methylbutyryl, 4,4-dinethyl pentanoyl and
hept anoyl groups. [0028] The term"C -Cs cycl oal kyl carbonyl™ refers to a
cycl opr oBEW&&ar bonyl , cycl obut anecar bonyl, cycl opent anecar bonyl ,

cycl ohexanecar bonyl or cl ohept anecar bonyl. grqup, [002 The . term"C -C7
al kyl am ﬁ@?&?b@ﬁ'ﬁ%‘ef?ré‘?cg%gqugmgmccgﬁg%ﬂﬂffﬁe% Frﬁ%ﬁtlﬁlsééﬁéﬂ?r%’%ma&m?@ar or
branched ;al-kyl am n cont.ai i n to 6 carbon at , anpl.es include
et yl anf e BTN GBS & et eI R

i sopropykmﬂo r@l‘ﬁﬂy ! n- but yl am nocar bonyl , isobutyl am nocarbonyl,

sec- but yIram nocCar bony tert-butyl am nocarbonyl, n-pentyl am nocarbonyl,

i sopent yl am nocarmonyl, neopentyl am nocar bonyl and n- hexyl am nocar bonyl
groups.[OOSOFﬁTheltern1"C3-C13 di al kyl am nocar bonyl " refers to a carbonyl
group attached tgya ¢hal kylam no group containing 2 to 12 carbon atons.
Exanpl es in gdé difret hyl am nocar bonyl , di et hyl am nocar bonyl ,

di - n- propyllam gocarbonyl , Ni sopr opyl et hyl am nocar bonyl ,
di - n- but Y@ anthocarbonyl, diisobutyl am nocarbonyl, N5Nsec-

[wherein Q represents the following formula (A) or (B):

[0039] [Formula 5]

3 R2
R \N/\/\o/ \I\O\
R* o

(A) (B)

R' represents a hydrogen atom, a halogen atom or C;-Cg alkyl,

R? and R*, which may be the same or different, each represent C;-Cs alkyl or C5-C;
cycloalkyl, or

R’ and R* are attached to each other together with their adjacent nitrogen atom to
form a 3- to 7-membered saturated heterocyclic ring (wherein said saturated heterocyclic
ring may be substituted with one or two C;-Cs alkyls),

R’ represents Cy-Cg alkyl (wherein said C;-Cg alkyl may be substituted with one or
two Cs-C; cycloalkyls) or C3-Cy cycloalkyl (wherein said C3-C; cycloalkyl may be
substituted with one or two C;-Cg alkyls), and

P represents phenyl, pyridyl, pyrimidinyl, quinolinyl, naphthyridyl, indolyl, 2,3-
dihydro[1,4]benzodioxinyl, benzo[1,3]dioxolyl, 2,3-dihydrobenzofuranyl or 2-0x0-1,2-
dihydropyridinyl {wherein said phenyl, pyridyl, pyrimidinyl, quinolinyl, naphthyridyl,
indolyl, 2,3-dihydro[1,4]benzodioxinyl, benzo[1,3]dioxolyl, 2,3-dihydrobenzofuranyl or



but yl et hyl am nocar bonyl, N N-tert-butyl nethyl am nocarbonyl,

di - npent yl am nocar bonyl, N, N-i sopentyl net hyl am nocar bonyl ,
N3Nneopemwl20mdeyi4an nocar bonyl and di - n- hexyl am nocar beaylipgrnoeosesi4 [ 0031]
The expression "carbonyl attached to a nonocyclic saturated heterocyclic
ring which contains one or nore nitrogen atons in the ring and may further
contain an oxygen or sulfur atont is ingfnded to nmean a carbonyl group
attached to a saturated 3- to 7-nenbered nonocyclic heterocyclic ring which
contains _one or nore nitrogen atons in the ring and q%y further caontain one
or nore &daﬁ%l,%-ﬁahydrf&mdaafg 5y besnstiwigd Ml sameefehitiorsnt, b3 syhstitignisur
atonms. Ex Ig i nclude aziridin-1-yl carbonyl, azetidin-1-ylcarbonyl,
pyrrolidisﬂg'%e §Pghrbonyl, pi peri di n-1-yl carbonyl, azepan-1l-yl carbonyl,

i m dazol idin-1-yl carbonyl, pyrazolidin-21-ylcarbonyl,
piperazin-l-ylgé?ﬁgﬁ%ﬁﬁ%%xazolidin-l-ylcarbonyl, nmor phol i n-1- yl car bonyl

ach ot ner L oget hrctf GRPIR K Ly e b RPN BT T haBhAPAPEE, ©

each ot her toge n'trogen atom

7- menber gdgrpatdl i 1@(51]&9(@@59@ el Giafid DehindS. | Ntended to nmean a l-aziridinyl,
l-azetidigyl,§i§%yf}oli inyl? 5%pg$? |536%? 1- azepanyl group. [0033] The

term"aryl” refRIGl@xe (WhBRn dafl CRU, AKYEY infay Bk QAR InGed FiAAGY S Aloddhoup
conposed of 6 to 18 carbon atons. Exanples include a phenyl group, a

napht hyl agiap, an anthryl group, a phenanthrenyl group, a tetracenyl group
and a pyrenyl group. [0034] The term "heteroaryl"” refers to a group
conposed of a Es-Grallenoerber ed

C4-Cs cycloalkylcarbonyl,

cyano,

C,-C; alkoxycarbonyl,

C,-C; alkylaminocarbonyl,

C3-Cy3 dialkylaminocarbonyl,

pyrrolidin-1-ylcarbonyl,

carbamoyl,

oxazolyl,

morpholin-4-yl or 2-oxopyrrolidin-1-yl (wherein said morpholin-4-yl or
2-oxopyrrolidin-1-yl may be substituted with one or two C;-Cs alkyls), or

pyridazinyloxy (wherein said pyridazinyloxy may be substituted with one or two
Ci-Cs alkyls)}].

[0040] In this case, R' is preferably a hydrogen atom.

In formula (A), R® and R* are preferably attached to each other together with their
adjacent nitrogen atom to form a 3- to 7-membered saturated heterocyclic ring (wherein
said saturated heterocyclic ring may be substituted with one or two C;-Cg alkyls), more
preferably a 1-pyrrolidinyl group (wherein said 1-pyrrolidinyl group may be substituted
with one or two C;-Cg alkyls).

P is preferably a phenyl or pyridyl group {wherein said phenyl or pyridyl group

may be substituted with the same or different 1 to 3 substituents selected from:



nmonocyclic or 9- or 10-nenbered bicyclic aromatic heterocyclic ring.
Exanpl es i nclude pyridyl, pyridazinyl, pyrimdinyl, pyrazinyl, quinolinyl,
i soqui nolwoybio/od4nazol i nyl, qui noxalinyl, naphthylizi nplCT/apymo/es2zyi4

furanyl, thiophenyl, pyrazolyl, imdazolyl, oxazolyl, isoxazolyl,
t hi azolyl, isothiazolyl, triazolyl, indolyl, benzofuranyl, benzothi ophenyl,
benzoi m dazol yl, indazolyl, benzoxazolyl, benzothiazolyl and benzotriazolyl

groups. More specific exanples include 2-pyridyl, 3-pyridyl, 4-pyridyl,
pyridazin-3-yl, pyridazin-4- yl, pyrimdin-2-yl, pyrimdin-4-yl,
pyri m di n- 5- yla hgdggeawitom2-yl , qui nolin-2-yl, quinolin-3-yl, quinolin-4-yl,
qui nol i n-6-yl, %%inolin-S-yl,_iso ui nolin-1-yl, isoquinolin-6-yl,
qui nazol i n- 2- GutCs akkiyl {erhencimsaid {h-Coglkiyhevesibesubstijyted giithnotead halogenators,
|, 5-napht hylizin-3-yl, 1,6-_naphthylizin-8-yl, pyrrol-3-yl, furan-2-yl,
f ur an- 3- JYdroxys; gp‘ﬂéﬁlk?x&/’ﬂ or %Fw&f\%lﬁylsmqsxpyr azol - 3-yl, pyrazol-4-yl,
i mdazol - 2-yl, oxazol -2-yl , oxazol -4-yl, oxazpl -3-y | S ol,- 3
t hi azol - 2-y1 , ?HQ%@‘P’-‘%(‘éli“‘ffe‘iﬂssa’ndr‘#laé@%ﬂf%w‘?y ?%“,ﬁ’&ﬁ{“?‘?da‘ﬁgf‘( 130 §|h?1°%eﬁ
indoI-Z-%] { ndol -3-yl, indol-5-yl, indol-7-yl, benzofuran-3-yl,
benzot hi BH@ -3-yl, benzoi m dazol -2-yl, indazol-5-yl, benzoxazol-2-yl,
benzothiazol-2c¥t:gﬂgngﬁnzotriazol-4-yl groups. [0035] The term
"het erocycl yl " refers to’ a group conposed of a 5- or 6-nmenbered nonocyclic
or 9- or 10- nmeahey edclBhikyrehivbnp@t urat ed heterocyclic ring, which contains
one or nore nitrogenh, oxygen and sulfur atons in the ring and may contain
an unsaturatedcpapd as a part of the ring. Heterocyclyl may be substituted
with one or two oxo groups. Exanples include 1-pyrrolidinyl, 1-piperidinyl,
1- pi per azi nyl , Cpoy, plkokiyearlongll, t hi onor phol i n-4-yl, 2-oxopyrrolidin-I-yl,
2, 5-di oxopyrrolidin-I-yl, 2-tetrahydrofuranyl, 3-

C,-C; alkylaminocarbonyl,

C3-Cy3 dialkylaminocarbonyl,

pyrrolidin-1-ylcarbonyl,

carbamoyl,

oxazolyl,

morpholin-4-yl or 2-oxopyrrolidin-1-yl (wherein said morpholin-4-yl or
2-oxopyrrolidin-1-yl may be substituted with one or two C;-Cg alkyls), or

pyridazinyloxy (wherein said pyridazinyloxy may be substituted with one or two
Ci-Cs alkyls)}.

P is more preferably a phenyl or pyridyl group {wherein said phenyl or pyridyl
group may be substituted with the same or different 1 to 2 substituents selected from:

a halogen atom,

C1-Cs alkyl (wherein said C;-Cg alkyl may be substituted with 1 to 3 halogen atoms,
hydroxys, C;-Cg alkoxys or C»-Cy, dialkylaminos),

C1-Cg alkoxy (wherein said C;-Cg alkoxy may be substituted with 1 to 3 halogen
atoms),

C,-C7 alkanoyl,

C4-Cg cycloalkylcarbonyl,

cyano,



tetrahydrofuranyl, 4-tetrahydropyranyl, 1,4,5, 6-tetrahydropyridazin-3-yl,
2-oxo-1,2- dihydropyridin-4-yl, indolin-4-yl, indolin-6-yl,

i soi ndol iwe4ewlaoodr2, 3, 4-t et rahydroqui nolin- 7-yl, PCT/JP2010/052114

|, 2,3, 4-tetrahydroi soqui nolin-6-yl, 2,3-dihydrobenzofuran-5-yl, 2, 3-

di hydr obenzof uran-6-yl, benzo[l, 3] di oxol -5-yl, .

2, 3-di hydro[l, 4] benzodi oxi n-5-yl, 2,3- dihydro[l, 4] benzodi oxi n-6-yl and

3, 4-di hydro[ |, 4] benzoxazi n-7-yl groups. [ 0036] The term "heteroaryl oxy"
refers to a group in which "heteroaryl” as defined above is attached via an
oxygen atom Ekattplaoxyeasborid, pyri dyl oxy, pyridazi nyl oxy, pyrim di nyl oxy,
pyrazi nyl oxy, quinolinyl oxy, isoquinolinyloxy, quinazolinyloxy,
quinoxalinyloxgb4ﬁ ﬁ?ﬂ@i?ﬁ?Wﬂxy, pyrrol yl oxy, furanyl oxy, thiophenyl oxy,

pyrazol yl oxy, | ox | oxy, isoxazolyloxy, thiazolyl oxy,
isothiazolylox§ﬁkﬂ éﬁgéﬂﬁF%&?ng idyyloxy, benzof ur anyl oxy,

benzot hi ophenyl ox ol yl oxy, indazolyl oxy, benzoxazol yl oxy,
benzothlazonIBXVX%%Hﬁﬁé E%?ﬁg zol yl oxy groups. Mre specific exanples

et uce, i Ko i, LS T AL S el
'”Ve”t'ogaelhg?t‘gx gﬁlly g&ﬂ&l!{élﬁ‘i‘, éﬂ‘% lfqﬁﬁh&ﬂtl@ﬁ‘??éh‘fcﬁ}ﬁ "‘S‘f‘?:té‘? 4? %a (2) or

a pharm cceptable sa ereo 0038 erein Q

represe n{pﬁo§p|ﬁ Brif Qdill SWhbc hAERIsA Wil a® broaRic aclddQ3R hs L(Fe@iE %idaoﬁhca%ld

represents hydrogen atom a hal ogen atom or Cl-C6 al
lactic acid, tartaric acid, fumaric acid, maleic acid, citric acid, benzenesulfonlc acid,

methanesulfonic acid, p-toluenesulfonic acid, benzoic acid, camphorsulfonic acid,
ethanesulfonic acid, glucoheptonic acid, gluconic acid, glutamic acid, glycolic acid, malic
acid, malonic acid, mandelic acid, galactaric acid or naphthalene-2-sulfonic acid; a salt with
one or more metal ions such as lithium ion, sodium ion, potassium ion, calcium ion,
magnesium ion, zinc ion and/or aluminum ion; as well as a salt with ammonia or an amine
such as arginine, lysine, piperazine, choline, diethylamine, 4-phenylcyclohexylamine,
2-aminoethanol or benzathine.

[0042] The compounds of the present invention may be present in the form of various
solvates. They may also be in hydrate form in terms of applicability as pharmaceutical
preparations.

[0043] The compounds of the present invention encompass all of the following:
enantiomers, diastereomers, equilibrium compounds, mixtures thereof at any ratio,
racemates, etc.

[0044] The compounds of the present invention also encompass compounds in which one
or more hydrogen atoms, carbon atoms, nitrogen atoms, oxygen atoms or sulfur atoms are
replaced by their radioisotopes or stable isotopes. These labeled compounds are useful for
metabolism and/or pharmacokinetics study, biological analysis as receptor ligands, or other
purposes.

[0045] The compounds of the present invention may be formulated into pharmaceutical

preparations in combination with one or more pharmaceutically acceptable carriers,



R3 and R4, which may be the sanme or different, each represent Cl-C6 al kyl
or C-C7 cycloalkyl, or R3 and R are attached to each other together with
t hei r adjwoento/3i4rogen atomto forma 3- to 7-nmenber edPsativzob/eshii4
het erocyclic ring (wherein said saturated heterocyclic ring my be
substituted with one or two G -C6 alkyls), R5 represents Cl-C6 al kyl
(wherein said G -C6 al kyl may be SubStlfé,lted with one or two C -C7
cycl oal kyl s) or C3-C7 cycl oal kyI (wherei'n said C3-C7 cycl oal kyl nay be
substituted with one or two G -C6 alkyls), and P represents phenyl,
pyri dyl , epSipPicAis@r ﬁgluentau | E?@Iﬂ}mg‘ﬁl of sHelpPRTFiGHS] eRFIpientharsl Jiluents igclude water,
dlhydro[ , 4] be ZOdIO , benzo di oxo| di hydr openzof uranyl or
2- oxo- |, %Pﬁ{}arrsﬁy g Oﬁ%’ [SUgERRfe %@ﬁbﬁl% a}a&ng%lea‘gflwsﬁﬁw? gpico BEHHYIﬁHBi nyl
qumolln h r|d &] 3-di.hydrof I. en Og‘ﬁ
penzol | QY&PQ@%@ ooy i, el oo geﬁffz% PR, RO, FREF ny
may bes hid |ff n nsselected
from a ggrﬁég%#% ﬁe%l&%lp %’Veﬂy@% lvﬁef &' ? ﬁraléycixﬁ %&%i&rkﬁté’% fc
subst i t uled, Wit sfeat:fe, SeAC Q98 L19E MR, «%I '1§3§hcﬁ'§9 ﬁaCH GﬁeOZ
di al kyI am % 8%1 &E'e ég E%Jiy&?\?\%w e@ Sal %‘O’%@ g:lH(oxy r?ay © 1155th ut ed
wi th t 8i135dyBERORN aﬁ&ﬁf@sﬁke. -Cr al kanoyl,

[0046] Moreover, the above carriers, excipients or diluents may optionally be blended

with commonly used additives such as extenders, binders, disintegrating agents, pH

adjustors, solubilizers and so on, and then formulated using standard techniques into oral or

parenteral dosage forms including tablets, pills, capsules, granules, powders, solutions,

emulsions, suspensions, ointments, injections, skin plasters, etc. The compounds of the

present invention may be given to adult patients at 0.001 to 500 mg per administration, once

or several times a day, by the oral or parenteral route. This dosage may be increased or

decreased as appropriate for the type of disease to be treated, the age, body weight and

symptom of a patient, etc.

[0047] Profiles desired for the compounds of the present invention include excellent

efficacy, good in vivo kinetics (good oral absorption, no tissue-specific accumulation),

excellent physical properties, low toxicity, etc. Preferred compounds of the present

invention are expected to have an excellent ability to penetrate into the brain.

[0048] The compounds of the present invention can be prepared in the following manner.

The compounds of the present invention can be prepared by known organic

chemistry procedures, for example, according to the following reaction schemes. In

Reaction Schemes 1 to 4 shown below, R, R% R, R* R’, n and P are as defined above.

R® represents a hydrogen atom or a group commonly used as a protecting group for a

hydroxyl group (e.g.,‘acetyl, benzoyl, benzyl, benzyloxycarbonyl, tert-butoxycarbonyl,

methoxymethyl, tetrahydropyranyl or tert-butyldimethylsilyl), R” and R® each represent a

hydrogen atom, an alkyl group or a cycloalkyl group, or alternatively, R” and R® may form

cycloalkyl together with their adjacent carbon atom, X" and X?, which may be the same or



C4- C cycl oal kyl car bonyl, cyano, C2-C7 al koxycarbonyl, C2-C7

al kyl am nocar bonyl, C3-C 3 di al kyl am nocar bonyl, pyrrolidin- 1-ylcarbonyl,
car banoylwoarszob3sz, nor phol i n-4-yl or 2-oxopyrrolidi n- pcylypfoatveszeian sai d
nmor phol i n-4-yl or 2-oxopyrrolidin-l-yl may be substituted with one or two
C -C6 al kyls), or pyridazinyloxy (wherein said pyridazinyloxy may be
substituted with one or two G -C6 alkylg)}]. [0040] In this case, Rl is
preferably a hydrogen atom In fornula (A), R3 and R4 are preferably

attached ther to ther th their jacent nitro natomtoforma
to 7 %Ef%%f?e@fﬁm?%% RO B APER 54 £ ROk e e (et SR oMt

zfzfgszzﬁwrﬁm 5 e A B R o
;;lr);séllylt ug P %l@ﬁgﬁﬁ@%g @%Eﬁg%;%lf(gg’, &é, %E@;,%r ably a phenyl or
tr1ﬂuoromethanesulfonyloxy group), Yl, Y2, Y? and Y*, which may be the same or different,
each represent a leaving group (e.g., a halogen atom or an organic sulfonyloxy group) or a
hydroxyl group, and the dotted line represents a single bond or a double bond.
[0049] Explanation will be given below of the process shown in Reaction Scheme 1 for
preparing the compound of the present invention. This process is intended to prepare the
compound (1-2) of the present invention from compound (2).

(Reaction Scheme 1)

[0050] [Formula 6]

r?-\(F*z)
R1\\NH2Y( " R\\Ho R\ 0 R\Ho
3 X
) [Step 1] ) 2 (R, [Step 21 (R, [Step 31 © (RY),,
RS
|
cI™~"Br R4/N\H

" j\\\éoé © \ Hfo
S N R, N/\/\OC&\

[Step 44a] (R3), [Step 52] |

(8 (10)
P-X' , '|°
(11) AN N0
—— R Q
[Step 6a] 24 0 (R3,

(1-2)

[0051] (Step 1)

Step 1 is intended to obtain compound (4) by condensation between compounds (2)
and (3) through coupling reaction. Compounds (2) and (3) are known or may be easily
synthesized from known compounds.

In a case where Y' is a hydroxyl group, the reaction may be accomplished by

standard procedures for amidation of carboxylic acids, for example, through conversion of a



may be substituted with the same or different 1 to 3 substituents sel ected
froma halogen atom G -C6 al kyl (wherein said C-C6 al kyl nay be

substi t utwd 2eiodeods7t o 3 hal ogen atons, hydroxys, G -C6 aCiroryaoos21@-C 2

di al kyl am nos), Ci-C6 al koxy (wherein said G -C6 al koxy may be substituted
with 1 to 3 halogen atons), C2-C7 al kanoyl, C4-C cycl oal kyl carbonyl, cyano,
C -C7 al koxycarbonyl, C2-C7 al kyl am nocgrbonyl, C3-C 3

di al kyl am nocar bonyl, pyrrolidin-1-yl cgsbonyl , carbanoyl, oxazolyl,

mor phol i n-4-yl or 2-oxopyrrolidin-l-yl (wherein said norpholin-4-yl or

2- ox opy raadioxpilie a¢id yito mepprtios ykeiaid haluiri/ee(a-gm carbozikic apid chleride-carpoxy iy p@ﬁ, or

pyr! dazt oyl owy (sher el sei.d piridagiovl oxy oy pe sibsiliuked win one o

said pheeg%lydr(i)c{e ngr.,i ocli))t/allined from a carboxylic acid and a chlorocarbonate ester) with an amine,
through conversion of a carboxylic acid into an active ester (e.g., 1-benzotriazolyl ester,
succinimidyl ester) and the subsequent reaction with an amine, or through reaction of a
carboxylic acid with an amine in the presence of a dehydration condensing agent. ~All of
these reactions may be accomplished in the presence or absence of a base in a solvent.
Examples of a dehydration condensing agent available for use in this reaction include 3-(3-
dimethylaminopropyl)-1-ethylcarbodiimide hydrochloride, dicyclohexylcarbodiimide,
diphenylphosphorylazide, and carbonyldiimidazole. If necessary, it is possible to use an
activator such as 1-hydroxybenzotriazole or hydroxysuccinimide. Examples of a base
available for use in this reaction include pyridine, triethylamine, diisopropylethylamine,
potassium carbonate, sodium carbonate, and sodium bicarbonate. Examples of a solvent
available for use in this reaction include ethers (e.g., tetrahydrofuran, 1,2-dimethoxyethane,
1,4-dioxane); hydrocarbons (e.g., toluene, benzene); halogenated hydrocarbons (e.g.,
chloroform, dichloromethane); amides (e.g., N,N-dimethylformamide, N,N-
dimethylacetamide, N-methyl-2-pyrrolidone); ketones (e.g., acetone, 2-butanone); dimethyl
sulfoxide; acetonitrile; water; or mixed solvents thereof. The reaction temperature in this
reaction generally ranges from 0°C to 120°C, preferably from 15°C to 40°C, and the
reaction time generally ranges from 1 to 48 hours, preferably from 1 to 16 hours.
[0052] In a case where Y! is a halogen atom, the reaction may be accomplished by
reaction between compounds (2) and (3) in the presence or absence of a base with or
without a solvent. Examples of a base available for use in this reaction include pyridine,
triethylamine, diisopropylethylamine, potassium carbonate, sodium bicarbonate, and
sodium hydroxide. Examples of a solvent available for use in this reaction include ethers
(e.g., tetrahydrofuran, 1,2-dimethoxyethane, 1,4-dioxane); hydrocarbons (e.g., toluene,
bénzene); halogenated hydrocarbons (e.g., chloroform, dichloromethane); amides (e.g.,

N,N-dimethylformamide, N,N-dimethylacetamide, N-methyl-2-pyrrolidone); or mixed



group may be substituted with the sane or different 1 to 2 substituents
selected from a halogen atom C -C6 al kyl (wherein said G -C6 al kyl may be
subst i t utwod 2ed0ide0347t 0 3 hal ogen at ons, hydroxys, C -C6 acharyaoesni@-C 2

di al kyl am nos), G -C6 al koxy (wherein said G -C6 al koxy may be substituted
with 1 to 3 halogen atoms), C2-Cr al kanoyl, C4-Cg cycloalkylcarbonyl

cyano, C2- C7 al koxycar bonyl, C2-C7 al kyl.gm nocar bonyl, C3-Cl13

di al kyl am nocar bonyl, or pyrrolidin-1- Q?car bonyl }. [0041] As used herein,

t he ternl"pharnaceutlcally acceptable salt” is intended to |nclude a saIt
with an so&mgsathf:rcoacﬂalesrg@mloaéempﬁratum1@ this irenctiny gensedyorengesdeqry 0°C

hydrobrom c_acid, phosphoric acid or nitric acid;, a salt w organic
aci d suck056, prefarally domy156xie1400Caanddhe reastipn timeisgnerplly faag%p%qd? fumaric
acid, maleic acid tric _ac benzenesul foni ¢ aci d, nethanesul fonic acid,
p- t ol uen&%ﬂ*ﬁﬂ%ﬁe@giydfro%éﬁf&%c,}m&@r d, canphorsul fonic acid, ethanesulfonic
acid, gl @g)?]ep(lrsgm@ acid, gluconic acid, glutamc acid, glycolic acid,
malic ac acid, mandel i ¢ acid, galactaric acid or

napht hal e né- 2'§t% 5%1 in?en%%éi go olﬁalﬁ%lo}np%ﬁc{](S) by intramolecular cyclization of
compound (4).

In a case where Y? is a hydroxyl group, the reaction may be accomplished by
reaction of compound (4) in the presence of an acid with or without a solvent, for example,
according to the method described in Journal of Heterocyclic Chemistry, 1991, vol. 28,

p. 919 or equivalent methods thereof. Examples of an acid available for use in this

reaction include Lewis acids such as aluminum trichloride, zinc dichloride, boron trifluoride,
and titanium tetrachloride; as well as inorganic acids such as sulfuric acid, phosphoric acid,
and polyphosphoric acid. Examples of a solvent available for use in this reaction include
ethers (e.g., diethyl ether, 1,4-dioxane); aromatic hydrocarbons (e.g., toluene, benzene,
nitrobenzene, chlorobenzene); halogenated hydrocarbons (e.g., chloroform,
dichloromethane, 1,2-dichloroethane); carbon disulfide; or mixed solvents thereof. The
reaction temperature in this reaction generally ranges from 0°C to 200°C, preferably from
15°C to 150°C, and the reaction time generally ranges from 1 to 48 hours, preferably from 1
to 16 hours.

[0054] In a case where Y? is a halogen atom, the reaction may be accomplished by

reaction of compound (4) in the presence of an acid with or without a solvent, for example,
according to the method described in Journal of American Chemical Society, 1973, vol. 95,
p. 546 or equivalent methods thereof. Examples of an acid available for use in this

reaction include Lewis acids such as aluminum trichloride, zinc dichloride, boron trifluoride,
and titanium tetrachloride; as well as inorganic acids such as sulfuric acid, phosphoric acid,
and polyphosphoric acid. Examples of a solvent available for use in this reaction include
ethers (e.g., diethyl ether, 1,4-dioxane); aromatic hydrocarbons (e.g., toluene, benzene,

nitrobenzene, chlorobenzene); halogenated hydrocarbons (e.g., chloroform,



one or nore netal ions such as lithiumion, sodiumion, potassiumion,

cal ciumion, magnesiumion, zinc ion and/or alumnumion; as well as a salt
wi t h ammowDaomwosess7am ne such as argi ni ne, |ysine, piperaziJrEyi0/0zid ne,

di et hyl am ne, 4-phenyl cycl ohexyl am ne, 2-am noet hanol or benzathi ne. [0042]
The conpounds of the present invention may be present in the form of
various solvates. They nmay also be in drate formin terns of
applicability as pharnaceutical preparations. [0043] The conpounds of the
present invention enconpass all of the follow ng: enantioners,

di ast er edigkipromaskpre! 1,Brdichiorostipruinepsbomdisylfidecormized solvents thgleof.at The
racemates, etc. [0044] The conpounds of the present i tio )
enconpas¥aetinpieneratursin/hisdpactior Sgneraky Eanﬁﬁrﬂg%'@e(ﬁcéf) 3%@8’ cf’é?tg@ﬁiyafg%‘ﬂs ,

ni trogen_ gt ons, oOXxy atons ot sulfur. atons are._re ced by .t

r adi oi so%%ﬁletg 1P étagglt feacHgjiuc ssnplly rlaﬁ%eélfé(ﬂnééﬂ‘%ﬁﬂﬂré’ @%@r%ﬁ%%ﬁp Yor
nmet abol iggbalﬁf/ or pharnmacoki netics study, biological analysis as receptor

| i gands, e r pur poses. [0045] The conpounds of the present invention

may be fnge&g)nto pharmaceutical preparations in conbination with one
or nore ar euti’cal ly acceptable carriers, excipients or diluents.

Exanpl es of su ' LRl | i 6 t ,
§:8p §3¢ I &laRd t@é&hlﬁ&%{?‘%ﬁlfﬂﬂ@% %})Itdgﬁ?)tt&tlbﬁ% HeReWRlead R lrACt O0se

dextrose, fructose, sucrose, sor _ _ pol yet hyl ene gl ycol,
propy! engorihotnal(s) i hdatp coibnlg @ké Ash protediin@bup@ad Lhyfosiigreupt e If R&I ci um

phosphat e, ‘cel | ul'ose,” wat er
is a hydrogen atom, this step is not needed. The reaction may be accomplished by
standard deprotection reaction as appropriate for the type of protecting group, for example,
according to the method described in T.W. Greene and P.GM. Wauts ed., Protective Groups
in Organic Synthesis, third edition, John Wiley and Sons, Inc. or equivalent methods thereof.
[0056] (Step 4a)

Step 4a is intended to obtain compound (8) by coupling reaction between
compound (6) and known compound (7). The reaction may be accomplished by standard
procedures for reaction between phenol and alkyl halide in the presence of a base with or
without a solvent. If necessary, for example, an additive such as potassium iodide or
sodium bromide may be added. Examples of a base available for use in this reaction
include pyridine, triethylamine, diisopropylethylamine, potassium tert-butoxide, potassium
carbonate, cesium carbonate, sodium bicarbonate, sodium hydroxide, potassium hydroxide,
and sodium hydride. Examples of a solvent available for use in this reaction include
alcobols (e.g., methanol, ethanol, isopropanol); ethers (e.g., tetrahydrofuran, 1,2-
dimethoxyethane, 1,4-dioxane); hydrocarbons (e.g., toluene, benzene); halogenated
hydrocarbons (e.g., chloroform, dichloromethane); amides (e.g., N,N-dimethylformamide,
N,N-dimethylacetamide, N-methyl-2-pyrrolidone); ketones (e.g., acetone, 2-butanone);
dimethyl sulfoxide; acetonitrile; water; or mixed solvents thereof. The reaction
temperature in this reaction generally ranges from 0°C to 200°C, preferably from 15°C to
100°C, and the reaction time generally ranges from 1 to 48 hours, preferably from 1 to

16 hours.



syrup, mnethylcellul ose, polyvinylpyrrolidone, alkyl parahydroxy
benzosorbate, talc, magnesium stearate, stearic acid, glycerine, as well as
vari ous owboswuohs4ds sesame oil, olive oil, soybean oil pcanedivestiike.

[ 0046] Moreover, the above carriers, excipients or diluents may optionally
be bl ended with conmmonly used additives such as extenders, binders,

di sintegrating agents, pH adjustors, sg{ubilizers and so on, and then
formul ated using standard techniques into oral or parenteral dosage forns
including)tablets pills, capsules, granules, powders, solutions,

enul si onH05¢Lis $9ns, ointnents, injections, skin plasters, etc. The
conpounds of the present invention may be ven to adul atlents at 0.001
to 500 my per §fGPr15ﬁ F%‘E‘F‘-"&fl‘?‘b?? obéﬁgétogpoglgl,gggpy £onfigusatiog SSE}CPWQOB‘F‘&I or

d b d d d
Por “the (9300 toreueh SurBetnipba, Componar 06 Riosiys SRRy Rr ot e
tient of il d f th h
vent § onV i SRR Cr fomie Si;f?%eaSABH IS oG AR Ao by baf TS
absor pt : gﬂ)’cecpﬂ 1{ rAEa e%vt:élf; er rgﬁl ﬂgﬁde 1ﬁ)ﬂ§p§‘[5rl3$€rﬁrc% prb%hﬁc%l of a base

properti oxicirty, efc. conpoun e present invention

ar e eXpe%tﬁ%rmthaﬁvaes&%n%xCﬁ'n%@éggar?%{ 10, AAefgfRkRcH m;sbtatsgﬁnpfoaida

[ 0048] The conpounds of the present Invention can be prepared in the
f ol I owl ngr SFAMAE bronlide nfag B AHAEE @xah?ﬂes%f%&ﬁ@é avaiMBRIbOIkeGA hidfabliGpar ed by
or

known organi c chem stry procedures, exanpl e, according to the foll ow ng
react i onimgtitRe Pysidink/¥riethylamine, diisopropylethylamine, potassium tert-butoxide, potassium
carbonate, cesium carbonate, sodium bicarbonate, sodium hydroxide, potassium hydroxide,
and sodium hydride. Examples of a solvent available for use in this reaction include
alcohols (e.g., methanol, ethanol, isopropanol); ethers (e.g., tetrahydrofuran, 1,2-
dimethoxyethane, 1,4-dioxane); hydrocarbons (e.g., toluene, benzene); halogenated
hydrocarbons (e.g., chloroform, dichloromethane); amides (e.g., N,N-dimethylformamide,
N,N-dimethylacetamide, N-methyl-2-pyrrolidone); ketones (e.g., acetone, 2-butanone);
dimethyl sulfoxide; acetonitrile; water; or mixed solvents thereof. The reaction
temperature in this reaction generally ranges from 0°C to 200°C, preferably from 15°C to
100°C, and the reaction time generally ranges from 1 to 48 hours, preferably from 1 to
16 hours.
[0058] (Step 6a)
Step 6a is intended to obtain the compound (1-2) of the present invention by

" condensation between compounds (10) and (11) through cross-coupling reaction.
Compound (11) is known or may be easily synthesized from a known compound. The
reaction may be accomplished by standard procedures in the presence of a catalyst and its
ligand in a solvent, for example, according to the method described in Kunz et al., Synlett,
2003, vol. 15, pp. 2428-2439 or equivalent methods thereof. This reaction is preferably
performed in the presence of a base. Examples of a catalyst available for use in this
reaction include transition metal catalysts commonly used for cross-couplihg reaction, as

exemplified by copper, nickel and palladium. More specific examples include copper(0),



Reaction Schenmes 1 to 4 shown below, Rl, R2, R3, R4, R5, n and P are as
defi ned above. R6 represents a hydrogen atomor a group commonly used as a
pr ot ecti myogooupod4or a hydroxyl group (e.g., acetyl, bemrzoygbP01vesza ,

benzyl oxycar bonyl, tert-butoxycarbonyl, nethoxynethyl, tetrahydropyranyl or
tert-butyldinmethylsilyl), R and R each represent a hydrogen atom an al kyl
group or a cycloal kyl group, or alternajjvely, R7 and R8 may form

cycl oal kyl together with their adjacent carbon atom X and X , which nay be

BAK I ' h hal t
oo clhmeun) ek cmpedDish BRidE e hoetp o%lae%e”a%qa%&iﬁiﬁeﬁi’cfeﬁrairaolrgaﬁ?g” o
| f | . 10, ro enyl sul f onyl ox
oroup.” otV Rutdinth cofill BB 5%ﬁﬂﬁérc?lﬁ%&fa%w@?m%e@eﬁwﬁenmwér oup) |
, Y2, Y3 - Y44 ' he..: ' I , each represent a
réazin; ngﬁﬂﬁ?gpg@?ﬁg’ﬁ§¥%€§%ﬁgﬁgﬁﬁgﬁb%§$)z?%gﬁpgﬁgulfonyloxs group) or a

hydr oxyl ' r nts a single bond or a double
L P RRHRl ne 08 026

bond. [0049] gi ven bel'ow of the process shown in

React i onbisdipheny thﬂﬁﬂﬂﬁﬁﬁ&&ﬂg?ﬂB@h&ﬂm@gﬁmﬂngk the present invention. This

process is intended to prepare the conpound (1-2) of the present invention

f rom conmpis(diter(z3)idercReacie)dipalSanentD),land[ 6 b& y1hfetsried)aickd1 ()0 HanpRisar | )
Step 1 is intended to obtain conpound (4) by condensati on between conpounds
(2) and @3igatdwailghle daupsk imthis actiorinclufe ipmds ¢omfritinl ypusetd (f3) coakdendationn or
may be e?esélctlign in the presence of a metal catalyst, as exemplified by N,N’-

dimethylethylenediamine, N,N’-dimethylcyclohexane-1,2-diamine, 2-aminopyridine, 1,10-

phenanthroline, 2-hydroxybenzaldehyde oxime, ethylene glycol, triphenylphosphine, and

tri-tert-butylphosphine. Examples of a base available for use in this reaction include

potassium carbonate, potassium phosphate, potassium hydroxide, potassium tert-butoxide,

sodium tert-butoxide, cesium carbonate, sodium carbonate, sodium bicarbonate, sodium

acetate, sodium methoxide, and tetrabutylammonium hydroxide. Examples of a solvent

available for use in this reaction include alcohols (e.g., methanol, ethanol, isopropanol);

ethers (e.g., tetrahydrofuran, 1,2-dimethoxyethane, 1,4-dioxane); hydrocarbons (e.g.,

toluene, benzene); halogenated hydrocarbons (e.g., chloroform, dichloromethane); amides

(e-g., N,N-dimethylformamide, N,N-dimethylacetamide, N-methyl-2-pyrrolidone); ketones

(e.g., acetone, 2-butanone); dimethyl sulfoxide; acetonitrile; water; or mixed solvents

thereof. The reaction temperature in this reaction generally ranges from 0°C to 200°C,

preferably from 40°C to 150°C, and the reaction time generally ranges from 1 to 48 hours,

preferably from 1 to 16 hours.

[0059] Alternatively, compound (5) can also be prepared according to the process shown

in Reaction Scheme 2.

(Reaction Scheme 2)

[0060]



synt hesi zed from known conpounds. In a case where Y1 is a hydroxyl group,
the reaction may be acconplished by standard procedures for am dation of
car boxyl iwoaeoiod®p347or exanpl e, through conversion of acacharyiiveszaci d i nto
a carboxylic acid halide (e.g., carboxylic acid chloride, carboxylic acid
brom de) and the subsequent reaction with an am ne, through reaction of a
m xed acid anhydride (e.g., obtained ftrzgm a carboxylic acid and a

chl orocarbonate ester) with an am ne, rough conversion of a carboxylic
acid into an active ester (e.g., 1-benzotriazolyl ester, succinimdyl
ester) dihdmukle 7$ubsequent reaction with an anmine, or through reaction of a
carboxylic acid with an amne in the presence of a dehydrati on condensi ng
agent. Al IRpf t hese reactions y bgi acconplished |n the gresefte or

absence of z:?i@é n a solvent. Exarﬁ@ihﬁﬂza dehydr ati on Wg agent
available far lise. in this regctilon. i de_3-(3- >
di met hy|B¥#@ o r&é}f)o@%t r bR m e e’}dré@ﬁm'i—ﬁeﬁeo Nom2

il

I
di cycl ohexyl(qé ni m de,[gép?qe yl phg@hor&{?ﬁ‘zi de, | and car boqul di i(ﬁi )dazol e.
| f necessary, 1t is possible toluse an"activator such as
1- hydr oxybenzotri azol e or hydroxysucci ni m de. Exanples of a base avail able
for use in this reaction include pyridine, triethylam ne, )
di i sopropyl et hyl am ne, potassi um carbonate, sodi um carbonate, and sodi um
bi car bo es of a solvent available for use in this reaction
i ncl uder{gpﬁle]r ?S?Cgpg tetrahydrofuran, 1, 2-di nmethoxyethane, 1, 4-dioxane);
hydrocar bons (Sie7.is infdnded & o&nz6nepiund ') Bdanesesbudd (1 D¢ advaiuad (12),
chl orof orm dichl oronmethane); am des (e.g., N, N-dinethylformam de,
NSNdi ety khewebamag®de ehkityesynitlesizedftomad knbwiegampozndfies eXample, acacmingte,
2- but anone) ; di net hyl

the method as described in Journal of Heterocyclic Chemistry, 1979, vol. 16, p. 221 or

Synthesis, 1984, vol. 10, p. 862, or equivalent methods thereof. The reaction may be
accomplished by reaction of compound (12) in a solvent under conditions used for
reduction reaction, for example, according to the method described in Journal of American
Chemical Society, 1944, vol. 66, p. 1442 or equivalent methods thereof. Conditions for
reduction reaction available for use in this reaction include those for reaction in the presence
of a catalyst (e.g., Raney Nickel or palladium on carbon) at normal or elevated pressure
under a hydrogen atmosphere, those for reaction with a metal hydrogen complex compound
(e.g., lithium aluminum hydride, sodium borohydride), those for reaction with iron(0),
zinc(IT) chloride or tin(II) chloride in the presence of an acid (e.g., acetic acid) or
ammonium chloride, as well as combinations of these conditions. Examples of a solvent
available for use in this reaction include alcohols (e.g., methanol, ethanol); ethers (e.g.,
tetrahydrofuran, 1,2-dimethoxyethane, 1,4-dioxane); hydrocarbons (e.g., toluene, benzene);
halogenated hydrocarbons (e.g., chloroform, dichloromethane); amides (e.g., N,N-
dimethylformamide, N,N-dimethylacetamide, N-methyl-2-pyrrolidone); ketones (e.g.,
acetone, 2-butanone); dimethyl sulfoxide; acetonitrile; or mixed solvents thereof. The
reaction temperature in this reaction generally ranges from 0°C to 200°C, preferably from
15°C to 150°C, and the reaction time generally ranges from 1 to 48 hours, preferably from 1

to 16 hours.



sul foxi de; acetonitrile; water; or m xed solvents thereof. The reaction
tenperature in this reaction generally ranges from QC to 1200C, preferably
from 15C wo 2400@p34and t he reaction tinme generally rangegcrruemid/ o148
hours, preferably from1l to 16 hours. [0052] In a case where Y1 is a

hal ogen atom the reaction may be acconplished by reaction between
conpounds (2) and (3) in the presence absence of a base with or wthout
a solvent. Exanples of a base available for use in this reaction include
pyridine, triethylam ne, diisopropylethylam ne, potassium carbonate, sodium
bi car bonH10862] aMereqyer campgERGUBIYhich fyeaciogfintgrmerdisie in thivsien.aBa%e for use
in this reactjon include ethers (e.g., tetrahydrofuran, .

1, 2- di mefiHiEl Be FRAvETted io gerBRAHH (0) g&ﬂ?@&&l%ﬁ’é cygizgtion.; oTheRactiondiPene) ;

hal d hydr, b ., chl f di ch h X i d . g.,
N LT RN YR £ I R VR RN Y.
Fanges. 1 PaReBbENERE fist ChBRTARGHER SEPRRT Sitinie, Bohll S RIS I T on
ti : | 1 . .
{00531 ( Bt AR A ERBhhholthalfU e, PLEHEARYCH M @e kBBl 2 o,
cycl i zat bRmial) HATROUMedibht rehflich WIS Enithe tBroNgh benvRrsHFSOXMb M BURCidt he

reaction may be acconplished by reaction of conpound (4) in the presence of
an aci d wté B nikedbdidd @klydeids ithedhloroéRborRxedsRdrdr tIRAGR AidNBe §bsédiRniret hod

described in Journal of Heterocyclic Chem stry, 1991, vol. 28,
reaction with aniline, through conversion of a carboxylic acid into an active ester (e.g.,
1-benzotriazolyl ester, succinimidyl ester) and the subsequent reaction with aniline, or
through reaction in the presence of a dehydration condensing agent. Al of these reactions
may be accomplished in the presence or absence of an acid or a base with or without a
solvent. Examples of a dehydration condensing agent available for use in this reaction
include 3-(3-dimethylaminopropyl)-1-ethylcarbodiimide hydrochloride,
dicyclohexylcarbodiimide, diphenylphosphorylazide, and carbonyldiimidazole. If
necessary, it is possible to use an activator such as 1-hydroxybenzotriazole or
hydroxysuccinimide. Examples of a base available for use in this reaction include pyridine,
triethylamine, diisopropylethylamine, potassium carbonate, sodium carbonate, and sodium
bicarbonate. Examples of a solvent available for use in this reaction include ethers (e.g.,
tetrahydrofuran, 1,2-dimethoxyethane, 1,4-dioxane); hydrocarbons (e.g., toluene, benzene);
halogenated hydrocarbons (e.g., chloroform, dichloromethane); amides (e.g., N,N-
dimethylformamide, N,N-dimethylacetamide, N-methyl-2-pyrrolidone); ketones (e.g.,
acetone, 2-butanone); dimethyl sulfoxide; acetonitrile; water; or mixed solvents thereof.
The reaction temperature in this reaction generally ranges from 0°C to 200°C, preferably
from 15°C to 150°C, and the reaction time generally ranges from 1 to 48 hours, preferably
from 1 to 16 hours.
[0063] In a case where the dotted line in compound (13) is a double bond, the above
intramolecular cyclization may be followed by reduction reaction for convérting the double

bond into a single bond to thereby obtain compound (5). The reaction may be



p. 919 or equival ent nethods thereof. Exanples of an acid available for use
in this reaction include Lewis acids such as alumnumtrichloride, zinc

di chl ori d&p 2bowooos4tri fl uori de, and titaniumtetrachl ori g#er/Jamiweiii4as

i norgani ¢ acids such as sulfuric acid, phosphoric acid, and pol yphosphoric
acid. Exanples of a solvent available for use in this reaction include
ethers (e.g., diethyl ether, 1,4- dloxaqﬁg aromati ¢ hydrocarbons (e.qg.,

t ol uene, benzene, nltrobenzene chl or obénzene) ; hal ogenat ed hydrocar bons
(e.g., chloroform dichloronethane, 1,2-dichloroethane); carbon disulfide;
or mi xedacsomplishes tyrsansgerd propeduresdor 1.4rredugtion of an oeB-upsaAled CEEReT Bh
general ly ranges from 00C to 2000C, preferably from 15C to 1500C, and the
react i onC4fi-wesatjesied %IWXYIW% f(frr%npl% Hiraughygagtion ‘Bﬁdé‘f% HBPEY rom 1 to 16
hours. [0054] 1n a case where alo n atom t ction.may be
acconpl | gmbwe pEaE & BRSPSt SHlAk @)g i W&mp%%ﬂéﬂ R O30S Wi th or

Journal BRERGNhheh B Sin AEBHsehgh ol SR t“r‘fé*h%% SEBE A 0ot ont
met hods fra&ﬁﬁoqlfmefgg gﬁsopﬁu hqgacﬂo Yl h@%‘ %8fv‘3£ (32 ad A hp'u§1 gaction

i ncl ude I'Xw s aci as a n1nun1 rlc ori ori e, bor on

trifluor iéélﬁclgg 'ﬂgﬁ{t' nkéﬂhﬁ%&%&g d‘in t13s c¥el 4 tr%lﬁ&%%ﬂétﬁoﬁ&' drhaych as

sul furic aci ospRoric acid pol yphosphoric acid. Exanples of a

sol vent jek@y CRlokiRE ot ARkEINII éHléndeQﬁQyt bORIdeaCH WeEeseirier Botddver, fordi et hyl
et her, -di oxane); aromatic hydrocarbons (e g., toluene, benzene,

nitr Obenéﬁiggle il aatnivenacn sy hydradhegenaider yde acdmnbgrte ddded).if necessary.
chl or of orm di chl or onet hane, 1, 2-di chl oroethane); carbon disulfide; or m xed
sol vent s ThéserremtionsTimey be performed in a solvent. Examples of a solvent available for use
include alcohols (e.g., methanol, ethanol); ethers (e.g., tetrahydrofuran, 1,2-
dimethoxyethane, 1,4-dioxane); hydrocarbons (e.g., toluene, benzene); halogenated
hydrocarbons (e.g., chloroform, dichloromethane); amides (e.g., N,N-dimethylformamide,
N,N-dimethylacetamide, N-methyl-2-pyrrolidone); ketones (e.g., acetone, 2-butanone);
dimethyl sulfoxide; acetonitrile; water; or mixed solvents thereof. The reaction
temperature in this reaction generally ranges from 0°C to 200°C, preferably from 15°C to
150°C, and the reaction time generally ranges from 1 to 48 hours, preferably from 1 to 16
hours.
[0064] Alternatively, compound (10) can also be prepared according to the process shown
in Reaction Scheme 3.

(Reaction Scheme 3)

[0065] [Formula 8]

. =) H
joeg
cI”™>"Br HO
R3 3 (R)n R1 H
rll (7) RL~¢j (6) Offo
R4/ \H 3 F|§4 o RS\N/\/\O 5
[Step 5b] [Step 4b] L, (R

) (14) R (10)

[0066] (Step 5b)



reaction tenperature in this reaction generally ranges fromO0C to 2000C,
preferably from 15C to 1500C, and the reaction tine generally ranges from1l
to 48 houwe,20prmdzmrably from 1l to 16 hours. [0055] (Stepc3pritiaps23i4 s

i ntended to obtain conpound (6) by deprotection in a case where R6 in
conmpound (5) is a group comonly used as a protecting group for a hydroxyl
group. If R6 is a hydrogen atom this aﬁ?ep is not needed. The reaction nmay
be acconplished by standard deprotecti on reaction as appropriate for the
type of protecting group, for exanple, according to the nmethod described in
T.W G eene andtepsbinntandedtoebtainppmpernd (1d) by sopsienpatioprbgtiviea copponRdsi

third editi on John Wley and Sons, Inc. or equival ent nmethods thereof.
[0056] (&bepd4 )thlsvslbc mgrmleﬂde“&hwaemwayteeﬁwm hesh ingihe e i ng
reaction between co (6) and known conpound (7). The reaction may be
acconpl i SHBEFTHY S R IRIEP pi-ocedur es for reaction between phenol and ai kyl
hal i de i 0§l?]e &tes ce of a base with or without a solvent. If necessary,
for exan& a tive such as potassiumiodi de or sodi um bronm de may be

added. Exanpl “S1c8 i RGP HRUAR SrbBlnd89) bD bl ATl B

pyridine, trie am ne, di I sopropy potassiumtert-butoxi de,

Ryci oxi oo Rt S0 uelf COlL ORORT e SRR GEARIRSeci e e, ent
avai | abl g hfdr a¥ SRR Stkg4s.eaction include
[0068] Explanation will be given below of the process shown in Reaction Scheme 4 for
preparing the compound of the present invention. This process is intended to prepare the
compound (1-3) of the present invention from compound (6).

(Reaction Scheme 4)

[0069] [Formula 9]

Y3
R5’©/ “ P-X' 1|:
1 H 1
R /o) (15 Rs (11) R5\ R]\\ N_O

"N
(R2), [Step 8a] O\ /(I (Rg)n [Step 6b]

(6) (16) (1-3)

[0070] (Step 8a)

Step 8a is intended to obtain compound (16) by condensation between compounds
(6) and (15) through coupling reaction. Compound (15) is known or may be easily
synthesized from a known compound.

In a case where Y° is a leaving group such as a halogen atom or an organic
sulfonyloxy group, the reaction may be accomplished by standard procedures for alkylation
of the hydroxyl group in phenol in the presence or absence of a base with or without a
solvent. If necessary, for example, an additive such as potassium iodide or sodium
bromide may be added. Examples of a base available for use in this reaction include
organic bases such as pyridine, triethylamine, and diisopropylethylamine; as well as

inorganic bases such as potassium tert-butoxide, potassium carbonate, cesium carbonate,



al cohols (e.g., nethanol, ethanol, isopropanol); ethers (e.g.,
tetrahydrofuran, 1,2- dinethoxyethane, 1,4-dioxane); hydrocarbons (e.g.,

t ol uene, wenamm®y347hal ogenat ed hydrocarbons (e.g., chl orafrarmio/ns2114

di chl oronet hane); am des (e.g., N, N-di nethylfornmam de,

N, N- di met hyl acet am de, N-nethyl-2-pyrrolidone); ketones (e.g., acetone,
2-butanone); di methyl sulfoxide; acetomjrile; water; or mxed solvents
thereof. The reaction tenperature in this reaction generally ranges fromI I
Q0C to 20 erabl from 15C. to 10Q0C, and . the reaction tine generally
ranges f F%‘ﬁ?lilt{) @%ﬁ umﬂ‘ryéﬂéﬁldaﬁoP9taF$%hId¥Q§l%%iﬂd§lT@M@7‘}e (Step 5a)
Step 5a

corrpound?S ?%‘?feéﬂ eg@f;vglftﬁ%ﬁéﬂe @658 glsgf%%f%:‘f’fld?ﬁ %%ﬁ%ﬁ%ﬁﬁ)‘f?%?%tgeezom or
nmay be

nevonp! | Cahtt, SBORETIE Shhot B, dr IR £ e R R RS o ky

hal i de i gy &Jfa@ar%l?ss %l‘ﬁ@néa% ﬁ?) fh1o elj;ﬁmﬁﬂré&xﬁns\rﬁ%.kbgﬂgr&oﬁ@ |vent. |f

necessary, exa an a tlve stcn as assi u e or ’sodi um

brom de @R¥iIdEmaMIRY; arﬁfﬁ@é‘rg ngsN N-dfndify l?oﬁiéﬁhhﬁl?\k ﬁ-élﬂ‘feﬂ’tﬁfce{aﬂnag' S reaction

i ncl ude pyridine, triethyl di i sopropyl et hyl'am ne, “pot assi u

tert - but dkindehyl- quymﬁuulm)qaertm@@ 8., a6RGel MbuinBAGR HEnctBA U HBXBE,Car bonat e,
sodi um hydr oxi de, potassi um hydr oxi de, and sodi um hydride. Exanpl es of a
sol vent awaédiatié;evdter; otisdxddrsolveh® thaast | Ameirsukival endpee i is thi€ réhction

met hanol , et hanol , Isopropanol); ethers (e.g., tetrahydrofuran, 1, 2-

di met hox genenallyerangesAratn O%Gme200°0Yy grederablly drsn (8°Q)ta 1505CyUanEthe bekden e

hal ogenat ed
generally ranges from 1 to 48 hours, preferably from 1 to 16 hours.

[0071] Ina case where Y’ isa hydroxyl group, the reaction may be Mitsunobu reaction,
for example, which is accomplished in a solvent in the presence of a reagént composed of
an organophosphorus compound (e.g., triphenylphosphine, tributylphosphine) in
combination with an azo compound (e.g., diethyl azodicarboxylate, diisopropyl
azodicarboxylate, di-tert-butyl azodicarboxylate) or in the presence of a phosphorus ylide
reagent (e.g., cyanomethyltributylphosphorane). Examples of a solvent available for use
in this reaction include ethers (e.g., tetrahydrofuran, 1,2-dimethoxyethane, 1,4-dioxane);
hydrocarbons (e.g., toluene, benzene); halogenated hydrocarbons (e.g., chloroform,
dichloromethane); amides (e.g., N,N-dimethylformamide, N,N-dimethylacetamide,
N-methyl-2-pyrrolidone); ketones (e.g., acetone, 2-butanone); dimethyl sulfoxide;
acetonitrile; or mixed solvents thereof. The reaction temperature in this reaction generally
ranges from 0°C to 150°C, preferably from 15°C to 100°C, and the reaction time generally
ranges from 1 to 48 hours, preferably from 1 to 16 hours.

[0072] (Step 6b)

Step 6b is intended to obtain the compound (1-3) of the present invention by
condensation between compounds (16) and (11) through cross-coupling reaction. The
reaction may be accomplished in the same manner as shown in Step 6a.

[0073] Explanation will be given below of the process shown in Reaction Scheme 5 for

preparing the compound of the present invention. This process is intended to prepare the



hydrocarbons (e.g., chloroform dichloronethane); amdes (e.g.,

N, N- di net hyl f or mam de, N, N-di net hyl acet am de, N-nethyl -2-pyrrolidone);

ket ones (wogoilo/m@eatone, 2-butanone); dinethyl sulfoxi depcagerandiznid e;

wat er; or m xed solvents thereof. The reaction tenperature in this reaction
generally ranges from O00C to 2000C, preferably from 15C to 100C, and the
reaction tinme generally ranges from1l tsx 48 hours, preferably from1l to 16
hours. [0058] (Step 6a) Step 6a is intended to obtain the conpound (1-2) of
t he present inventj.o condensati on bet ween c npounds (10) and (11)

t hr ough £TBRRUM cﬁpﬁ) OE&“%I@SS@PP&N@M ﬁﬂmP?‘i‘} knovvn or may be easily
synt hesi 6?‘%0 q.a kn%wn conpound. The reaction may be acconplished by

standard procedurhee%nq the presence of a catalyst and its ligand in a

sol vent, [(jog%%e%lup&@ccor ding to the nethod described in Kunz et al.,

Synl ett, pp. 2428-2439 or equival ent nethods thereof. This
reaction is preferably brnmed in the presence of a base. Exanples of a
catal yst avail abl e@ur@r in this reaction include transition netal

catal ysts conmonly for cross-coupling reagtj,on, as exerrpllfl ed by
copper, nigkelnand pall-adi um dvbre ,Tapecv,.,fl c ex I es | mcl ude,

copper (O, )1 ( i de, ppeb X1 pper (1)
brom de et henyl[§ho hi_ré€ ﬁ)perémgs tri i Eﬁp\ uI fonate

benzene corrplfﬁ ;A Uh(11) acet ate
tetrakis(tri ;(.) enyl phosphi ne) pal | adi ISW( 0),
bi s(tri phenyl phosphi ne)pal |l adiun(11) chloride, [1,1-

(19)

P RS_.x2 P
H U 2 1 R\ N X O
[Step 9] /CL/ (RZ) [Step 1 0] Q\ /L/j/\/ (RZ)
(20) (1-3) "

[0075] (Step 8b)

Step 8b is intended to obtain compound (18) by condensation between compounds
(6) and (17) through coupling reaction. Compound (17) is known or may be easily
synthesized from a known compound. The reaction may be accomplished in the same
manner as shown in Step 8a.

[0076] (Step 6¢)

Step 6c¢ is intended to obtain compound (19) by condensation between compounds
(18) and (11) through coupling reaction. ~The reaction may be accomplished in the same
manner as shown in Step 6a.

[0077] (Step 9)

Step 9 is intended to obtain compound (20) by removal of the tert-butoxycarbonyl
group in compound (19). The reaction may be accomplished by standard procedures for
deprotection of tert-butoxycarbonyl groups, for example, in the presence of a strong acid
with or without a solvent, or alternatively, in the presence of a base in a solvent, according
to the method described in T.W. Greene and P.G.M. Wats, Protective Groups in Organic

Synthesis or equivalent methods thereof. Examples of an acid available for use in this



bi s(di phenyl phosphi no) f errocene] pal | adi un{11) dichl ori de,

tris(di benzyli deneacetone)di pal |l adi un{0), and

bi s(acet yWwacetoomed4o) ni ckel (11). Exanples of a |igand avacirabteoheniauuse in
this reaction include |ligands conmmonly used for condensation reaction in
the presence of a netal catalyst, as exenplified by NN -

di met hyl et hyl enedi am ne, N, N -di et hyl cxgl ohexane- |, 2-di am ne,

2-am nopyridine, 1,10- phenanthroline, 2-hydroxybenzal dehyde oxi ne,

et hyl ene gl ycol, . triphenyl phosphine,. and tri-tert-butyl phosphi ne. Exanpl es
of a basé‘glﬁ off inglpde hggﬁocﬁlé’g‘ciaﬂdt W@“Féﬁ’é@ Fytrorepcetigiacigainds si um car bonat e,

i h h ] X hyd i i - i de, di
P ?.SE'u?%‘;szi%ﬁs@é%n&@%?%%hé?‘@zc%gé@%‘hﬂ%e#%&%fv@?%%t %ir%aﬁdnsﬁnaf& i
di i i . ir t i i )
Ecanp! eq s SoaRAChR B M bl AR BYRIAD | BB SRR b ol
(e.g., MeLANRK ’rea%iigﬁfll{?%udg'a?&ﬂﬁﬁ?&@ﬁ?fthﬁ%beeﬁﬁn&? és%gmpﬁ(g;;ﬁe@e?g@f uran,

1, 2- di mret hoxyet hane, i oxane); rocarbons ne, eb%’nzene) ;

hal ogenatgdniMerRsanor etoL! i ch t ~.gm des (e.g.,
N, N- di met hyl T or rrlgm’&é, &%Xﬁ%%%#g{%@?ettﬁ%o}%ﬁ&%ﬁ ir)raé{zﬁlﬁ’- g %r ?tgﬁi done) ;

ket ones hgdrgearb @ @hlofoforth 2diERI6omethaR); W id & e 0N BRdinRERIRRAMIdeS:
wat er; or m xed solvents thereof. The reaction tenperature i'n this reaction
gener al | ¥, NaiigethyfacetamCNemeADOPyrrplidde) Akdtonet (@), 46act 2-bab@B4s); and t he
reaction time generally ranges from1l to 48 hours, preferably from1l to 16
hours. [ Gid&dhylAblfexidetacetohifrilec watsglomaniksd saaentaithseofie Phecyeactd accordi ng to

t he process shown )
temperature in this reaction generally ranges from 0°C to 150°C, preferably from 15°C to

40°C, and the reaction time generally ranges from 1 to 48 hours, preferably from 1 to
12 hours.
[0078] (Step 10)

Step 10 is intended to obtain the compound (1-3) of the present invention by
condensation between compounds (20) and (21) through coupling reaction. Compound
(21) is known or may be easily synthesized from a known compound. The reaction may
be accomplished in the same manner as shown in Step 5a.

[0079] Alternatively, the compound (1-3) of the present invention can also be prepared
according to the process shown in Reaction Scheme 6.
(Reaction Scheme 6)

[0080] [Formula 11]

P P
R! l R’ 5 R!
N_O =0 R N_O
RONV G QELALIL SO by
0 S 0 N2
(Rn  [Step 11] (R%)n
(20) (1-3)

[0081] (Step 11)
Step 11 is intended to obtain the compound (1-3) of the present invention by

condensation between compounds (20) and (22) through reductive condensation reaction.



I n Reaction Schenme 2. (Reaction Schenme 2) [0060][Formula 7] [0061] (Step 7)
Step 7 is intended to obtain conpound (5) from conpound (12). Conpound (12)
i s known wo 20ey097easi | y synt hesi zed from a known conpeamdp20ions2axanpl e,
according to the nmethod as described in Journal of Heterocyclic Chem stry,
1979, vol. 16, p. 221 or Synthesis, 1984, vol. 10, p. 862, or equival ent
net hods thereof. The reaction nay be agﬁ?npllshed by reaction of conpound
(12) in a solvent under conditions use reduction reaction, for
exanpl e, according to the nethod described in Journal of Anerican Chenica
Soci ety, bgmcﬂ%may &6 acgpmplished by stapdard proaspdurppforselictivepaipptiondyensh ons
for reduction reai}lon avail abl e for Hse in this reaction include those for

react i on PHIePFALIORPesrR @rbonyLeamapqpad apd a@ am“F?aﬁ%erRﬁnE ePY 8 IE%PI adi um on

b t | or el.evated pre en_at nos r t hose
L B A A R i
hydrid , t t.] th n
CK| {)Irl ge (?)? 1I ﬁﬂﬁﬁ%ﬁ%? gér)].lggllt AQ a%gthexo 5xanr. & 1{13 o\é\glble t$ r%c(a%ytlc rge'tl ic 0 G d)

Exanpl es
of a S0l pamAlt oA RniARuRA 88?1 SRR R %@Pﬁ‘&‘%"?%@ﬁ“”ﬁ%&% R ey g
met hanol Nl&&eﬂ‘@f‘ﬂb)hunﬁﬁﬁﬁﬁﬁa ( %)&mplése&fraqgalwiﬁg MeAPavalaBledbrBEhPmiet hane,
1, 4-di oxane); hydrocarbons (e.g., toluene, benzene);
reaction include sodium borohydride, sodium triacetoxyborohydride, sodium

cyanoborohydride, diborane, and lithium aluminum hydride. Examples of an acid
available for use in this reaction include organic acids (e.g., acetic acid, formic acid);
inorganic acids (e.g., hydrochloric acid, sulfuric acid); as well as Lewis acids (e.g., titanium
chloride, zinc chloride, ytterbium(III) triflate). Examples of a solvent available for use in
this reaction include alcohols (e.g., methanol, ethanol, isopropanol); ethers (e.g.,
tetrahydrofuran, 1,4-dioxane); hydrocarbons (e.g., toluene, benzene); halogenated
hydrocarbons (e.g., chloroform, dichloromethane); acetonitrile; water; or mixed solvents
thereof. The reaction temperature in this reaction generally ranges from 0°C to 150°C,
preferably from 15°C to 40°C, and the reaction time generally ranges from 1 to 48 hours,
preferably from 1 to 12 hours.

[0082] The present invention will be further described in more detail by way of the
following examples and test examples, which are not intended to limit the scope of the
invention.

EXAMPLES

[0083] (Example 1)

Preparation of 4-[6-{3-[(2R)-2-methylpyrrolidin-1-yl|propoxy}-2-0x0-3,4-dihydroquinolin-
1(2H)-yl]benzonitrile (Compound No. 1)

[0084] (1) Preparation of (2R)-1-(3-chloropropyl)-2-methylpyrrolidine

[0085]



hal ogenat ed hydrocarbons (e.g., chloroform dichloronmethane); am des (e.g.,
NSNdi et hyl f ormam de, N, N-di net hyl acet am de, N-nethyl-2-pyrrolidone);

ket ones (wogolo/m@eatone, 2-butanone); dinethyl sulfoxidepcageranbiznid e; or

m xed sol vents thereof. The reaction tenperature in this reaction generally
ranges from 00C to 200C, preferably from 15C to 1500C, and the reaction
time generally ranges from1l to 48 hours, preferably from1l to 16
hours. [ 0062] Moreover, conpound (13), ich is areaction internediate in
this step, may further be converted into conpound (5) by intranol ecul ar
cycli za{F@muld 18 reaction may be acconplished by standard procedures for
obt ai ning anilide through condensati on between aniline and a carboxylic
acid or ter, for exanple, through conversion of a carboxylic acid into a
car boxyl i aQLd\ngkde (e.g., carboxylic acid chloride, carboxylic acid
brom de)/ andNt he subs@huent reaction with aniline, through conversion of a
carboxyl Nc _dcid into a m xed acid anhydride with chl orocarbonate ester or
the |li ke and the subsequent reaction with aniline, through conversion of a
carboxylic acid into an active ester (e.g., 1l-benzotriazolyl ester,

succi nim dyl ester) and the subsequent reaction with aniline, or through

St o B LRGBS e St e
bace 1 a9 0o PR AP Ryl e o aRiphgs0en

2 e RSP AR h by pmboc me e o deledopon,
| f temperature and extracted with diethyl ether. The organic layer was washed with brine,
dried over anhydrous sodium sulfate and concentrated under reduced pressure, and the
resulting residue was purified by NH-type silica gel column chromatography (eluting
solvent: n-hexane/ethyl acetate = 4/1 to 1/1) and silica gel column chromatography (eluting
solvent: chloroform/methanol = 9/1) to give the titled compound (17.8 g, 52%) as a yellow
oil.
[0087] (2) Preparation of (2R)-6-[3-(2-methylpyrrolidin-1-yl)propoxy]-3,4-
dihydroquinolin-2(1H)-one
[0088] [Formula 13]

H

@MOOC“T °

[0089] To a solution of 6-hydroxy-3,4-dihydroquinolin-2(1H)-one (0.55 g) in acetonitrile
(10 mL), cesium carbonate (2.0 g) and (2R)-1-(3-chloropropyl)-2-methylpyrrolidine
prepared in Example 1-(1) (0.50 g) were added and stirred at 100°C for 1 hour. The
reaction mixture was diluted with water and extracted with ethyl acetate. The organic

layer was dried over anhydrous magnesium sulfate and concentrated under reduced pressure,

and the resulting residue was purified by NH-type silica gel column chromatography



necessary, it is possible to use an activator such as

1- hydr oxybenzotri azol e or hydroxysuccini m de. Exanples of a base avail abl e
for use iwotnicgooomacti on i nclude pyridine, triethylam neCT/JP2010/052114

di i sopropyl et hyl am ne, potassi um carbonate, sodi um carbonate, and sodi um
bi carbonate. Exanples of a solvent available for use in this reaction

i nclude ethers (e.g., tetrahydrofuran, %,Z-dinethoxyethane, 1, 4- di oxane);
hydr ocarbons (e.g., toluene, benzene); alogenated hydr ocar bons (e.g.,

chl orof orm di chl oromet hane); am des 5 NSNdi et hyl f or mam de,

N, N- di me(ehwing selventi u@exancfﬁéhsﬂ;acetztepyl/ Bl i Ultl%%@ﬁé%as(sébljmdé‘éet one,

2- but anone); dineth sul f oxi de; acetonltrlle wat er; m xed, sol vents

t her eof .reqiystalizaiden éﬂm atqugize the titlhdeoppaind (h33s (7%)I ISy @M%@% from

00C to 2000C¢C, preferably from 15C to 1500C, and the reaction tine generally
ranges fROYACL to 48 hours, preferably from1l to 16 hours. [0063] In a case

e Dot S pprSabl oF PRI b Sou b S Rk B3 AR,

?‘é?ve%'3‘&%{?5?%%“rh%?@evgﬂnc%%%ffﬁf@%@%éO%?anda d procedures for oo

1, 4- redu&bb@ndgﬁ 284 g unsaturated ester or an a, b-unsaturated carboxylic
acid rough reaction under a hydrogen atnosphere using a

transition netal catalyst (e GN
Ni ckel), through reaction in

, pal I adi um on carbon, pl atinum oxi de, Raney
he presence of formc acid or triethylsilane
using a transition netal ca

t, or through reaction in a protic solvent
(e.g., alcohol) using a rec g agent (e.g., sodium borohydride). In this
case, a transition netal chl de such as
N O

@MOCU

[0092] A suspension of (2R)-6-[3-(2-methylpyrrolidin-1-yl)propoxy]-3,4-dihydroquinolin-

2(1H)-one prepared in Example 1-(2) (0.20 g), 4-iodobenzonitrile (0.18 g), rac-trans-N,N’-
dimethylcyclohexane-1,2-diamine (0.041 g), copper iodide (0.013 g) and cesium carbonate
(0.45 g) in N,N-dimethylformamide (2 mL) was stirred at 100°C for 16 hours. The
reaction mixture was diluted with water and extracted with chloroform. The organic layer
was dried over anhydrous sodium sulfate and concentrated under reduced pressure. The
resulting residue was purified by preparative TLC (on a single plate of 2 mm thickness,
developing solvent: chloroform/methanol = 9/1) and NH-type preparative TLC (on two
plates of 0.25 mm thickness, developing solvent: n-hexane/ethyl acetate = 1/1) to give the
titled compound (0.062 g, 23%) as a light-brown amorphous substance.

"H NMR (600 MHz, CHLOROFORM-d) 8 ppm 1.07 (d, J=6.0 Hz, 3 H), 1.36-1.45
(m, 1 H), 1.63-2.34 (m, 8 H), 2.75-2.85 (m, 2 H), 2.91-3.05 (m, 3 H), 3.11-3.20 (m, 1 H),
3.93-4.01 (m, 2 H), 6.24 (d, J=8.7 Hz, 1 H), 6.59 (dd, J=8.7, 2.8 Hz, 1 H), 6.78 (d, J=3.2 Hz,
1 H), 7.38 (d, J=8.7 Hz, 2 H), 7.76 (d, J=8.7 Hz, 2 H)

MS (ESI/APCI Dual) (Positive) m/z; 390(M+H)"



copper(Ill) chloride or nickel(lIl) chloride my be added, if necessary.

Mor eover, for exanple, an additive such as hydrochloric acid or acetic acid
may be adwledspiomozecessary. These reactions may be perf ecwaeainoisol vent .
Exanpl es of a solvent avail able for use include alcohols (e.g., nethanol,
ethanol); ethers (e.g., tetrahydrofuran, 1,2- dinethoxyethane,

1, 4-di oxane); hydrocarbons (e.g., tolugRe, benzene); hal ogenated

hydr ocarbons (e.g., chloroform dichl ofonethane); am des (e.g.,

N, N- di net hyl f or mam de, N, N-di net hyl acet am de, N-nethyl -2-pyrrolidone);

ket ones [089%. , Thecsemempeocedutsips showd jn Egapple HwasSrepefaéﬁsf/ tg@repsgetsni tril e;
water; or m xed solvents thereof. The reaction tenperature in this reaction
gener al |SpmnRygeslistedhbsloVC t o 2000C, preferably from 150C to 1500C, and the

nours. [ 0064] SHBRRLwERy B EalBahalpRar Oar parod S E ARt B cor gl ng
[ For ml R Po6Be B SaTSt op 5b 1< i ni ended o obtain conpound (14) by
condensaton bELESEN MRS i gl b e Lo e
(Step 4bciihydroquinolin—2(1H)-one (Compound No. 3);
1-(4-methoxyphenyl)-6-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy}-3,4-
dihydroquinolin-2(1H)-one (Compound No. 4);
1-(4-ethoxyphenyl)-6-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy}-3,4-
dihydroquinolin-2(1H)-one (Compound No. 5);
1-(4-fluorophenyl)-6-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy}-3,4-
dihydroquinolin-2(1H)-one (Compound No. 6);
1-(4-chlorophenyl)-6-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy}-3,4-
dihydroquinolin-2(1H)-one (Compound No. 7);
6-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy}-1-[4-(trifluoromethyl)phenyl]-3,4-
dihydroquinolin-2(1H)-one (Compound No. 8);
6-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy}-1-[4-(trifluoromethoxy)phenyl]-3,4-
dihydroquinolin-2(1H)-one (Compound No. 9);
1-[4-(hydroxymethyl)phenyl]-6-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy}-3,4-
dihydroquinolin-2(1H)-one (Compound No. 10);
1-[4-(methoxymethyl)phenyl]-6-{3-[ (2R)-2-methylpyrrolidin-1-ylpropoxy }-3,4~
dihydroquinolin-2(1H)-one (Compound No. 11);
1-{4-[(dimethylamino)methyl]phenyl}-6-{3-[(2R)-2-methylpyrrolidin-1-
yl]propoxy}-3,4-dihydroquinolin-2(1H)-one (Compound No. 12);
N,N-dimethyl-4-[6-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy}-2-0x0-3,4-
dihydroquinolin-1(2H)-yl]benzamide (Compound No. 13);
6-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy}-1-[4-(pyrrolidin-1-

ylcarbonyl)phenyl]-3,4-dihydroquinolin-2(1H)-one (Compound No. 14);



Step 4b is intended to obtain conpound (10) by condensati on between
conpounds (14) and (6) through coupling reaction. The reaction may be
acconpl i shecoiomovdaze sane manner as shown in Step 4a. [ 0068Prisapbanest i on
will be given below of the process shown in Reaction Schene 4 for preparing
t he conpound of the present invention. This process is intended to prepare
the compound (1-3) of the present invenfjon from conpound (6). (Reaction
Schenme 4) [0069] [Forrmula 9] [0070] (Step 8a) Step 8a is intended to obtain

conpound (16) by condensation between conpounds 56 and (15) through
coupl i ng r eact }-tracetplpberudbo-({34§2R)s2-stupysrolidiny 1 tyalpeapery Y3y nt hesi zed from

a known conpound. In a case where Y3 is_a |eaving group such as a hal ogen
at om or Siydegamnpin2(HseRa Gopnguad po- f@e reacti on may be acconplished by

or sence or  abbUeProp b BReR- Gl SO SRen B R BRSen T 15,
| e, Addi ti.ve. ' | odid di b i d b
added, ARG iE a0 R RPhABRUTNO D L 7S Gt on i mcl utle.

added. e a Jan _ _;in this reaction include
organi ¢ bases SuShCHG, BARIAG o 2L ALARLOPA A0SO ORASL A A e
ﬁs(rjngﬁégﬁygﬁﬁhﬁ?ﬁ%&ﬁ%%%@%&% Rocapponat e, sodi um hydroxi de, potassium
6-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy}-1-[4-(2-oxopyrrolidin-1-yl)phenyl]-
3,4-dihydroquinolin-2(1H)-one (Compound No. 18);
6-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy}-1-[4-(1,3-0xazol-5-yl)phenyl]-3,4-
dihydroquinolin-2(1H)-one (Compound No. 19);
1-{4-[(6-methylpyridazin-3-yl)oxy]phenyl}-6-{3-[(2R)-2-methylpyrrolidin-1-
yl]propoxy}-3,4-dihydroquinolin-2(1H)-one (Compound No. 20);
N,N-dimethyl-3-[6-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy}-2-0x0-3,4-
dihydroquinolin-1(2H)-yl]benzamide (Compound No. 21);
1-(3-methoxyphenyl)-6-{3-[(2R)-2-methylpyrrolidin-1-yljpropoxy}-3,4-
dihydroquinolin-2(1H)-one (Compound No. 22);
1-(2-methoxyphenyl)-6-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy}-3,4-
dihydroquinolin-2(1H)-one (Compound No. 23);
1-(3-fluorophenyl)-6-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy}-3,4-
dihydroquinolin-2(1H)-one (Compound No. 24);
1-(2,4-dimethoxyphenyl)-6-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy}-3,4-
dihydroquinolin-2(1H)-one (Compound No. 25);
1-(3-fluoro-5-methoxyphenyl)-6-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy}-3,4-
dihydroquinolin-2(1H)-one (Compound No. 26);
1-(3,5-difluorophenyl)-6-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy}-3,4-
dihydroquinolin-2(1H)-one (Compound No. 27);
1-(3,4-difluorophenyl)-6-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy}-3,4-
dihydroquinolin-2(1H)-one (Compound No. 28);



Exanpl es of a solvent available for use in this reaction include al cohols
(e.g., nethanol, ethanol, isopropanol); ethers (e.g., tetrahydrofuran,

1, 2- di netwoxystdeesse, 1, 4-di oxane); hydrocarbons (e.g., traruemagoizenzene);
hal ogenat ed hydrocarbons (e.g., chloroform dichloromethane); am des (e.g.,
N, N- di met hyl f or mam de, N, N-di net hyl acet am de, N nethyl-2-pyrrolidone);
ketones (e.g., acetone, 2-butanone); diqgethyl sulfoxide; acetonitrile;

wat er; or m xed solvents thereof. The reaction tenperature in this reaction
gener aIIy ranges _frqom 00C to OOOC(%Rpr eferably from 15C to 1500C, ' and t he

ot on b0 SOy A g man ) ron 1o o
M tsunobgq‘ryé%?&l}n(?ﬁ %2@&) ‘Kﬂa#\@h% ac)éongl i sﬁed i n a sol vent i% t he
bri phenyl Sﬁoipiﬁﬁ%mﬁ%@’ 5@}?8%{3}?61 R R BB R P P i n P TP R Forpoun
G - Cer - Ao BER AP RONY (Hifon BN BIRRY Sence of bSXﬁLitsShorus i de
reagent (e.g. 3&&9@%%5 t(ﬁkpgtrﬂétm,] SR lﬁlqe%%pr WI;@X@ 42 sol vent

avai l able for use in eaction cIu e et g., teirahydrofuran

1, 2- di meuhQuRLMBAR-1( iHﬂyI(]b&i&@ﬂi@ﬁle(bMﬂP@tﬁﬁﬂb@nﬁl y(e.g., toluene, benzene);
hal ogenat ed hydrocarbons” (e.g., chloroform di chi or onet hane); am des (e.g.,

E N-di met hy! f opmmsthyles- [ 3 GRy-igihgnstromimel- yl‘jlpﬂ?bhw -22xpBr4-ol i done) ;
etones (e.g., acetone, 2-butanone); dinethyl oxi de; acetonitrile; or
m xed soldxlthoqumbﬁnd(@H) }Tﬂhenzaanmﬁe(mompomei]ﬁbtﬂ?e) in this reaction generally
2-methoxy-5-[6-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy}-2-0xo0-3,4-
dihydroquinolin-1(2H)-yl]benzonitrile (Compound No. 33);
6-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy}-1-(pyridin-2-yl)-3,4-
dihydroquinolin-2(1H)-one (Compound No. 34);
6-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy}-1-(pyridin-3-yl)-3,4-
dihydroquinolin-2(1H)-one (Compound No. 35);
6-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy}-1-(pyrimidin-5-yl)-3,4-
dihydroquinolin-2(1H)-one (Compound No. 36);
6-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy}-3,4-dihydro-2H-1,3’-biquinolin-2-
one (Compound No. 37);
6-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy}-3,4-dihydro-2H-1,6’-biquinolin-2-
one (Compound No. 38);
6-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy}-1-(1,5-naphthylizin-3-yl)-3,4-
dihydroquinolin-2(1H)-one (Compound No. 39);
6-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy}-1-(1,6-naphthylizin-8-y1)-3,4-
dihydroquinolin-2(1H)-one (Compound No. 40);
tert-butyl 5-[6-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy }-2-0x0-3,4-
dihydroquinolin-1(2H)-y1]-1H-indole-1-carboxylate (Compound No. 41);
tert-butyl 3-[6-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy}-2-0x0-3,4-
dihydroquinolin-1(2H)-yl]-1H-indole-1-carboxylate (Compound No. 42);



ranges from 00C to 1500C, preferably from 15C to 1000C, and the reaction
time generally ranges from1 to 48 hours, preferably from1l to 16 hours.
[0072] (SwepofibpoBrep 6b is intended to obtain the conpeoumdprioleBi2iof the
present invention by condensation between conpounds (16) and (11) through
cross-coupling reaction. The reaction may be acconplished in the sane
manner as shown in Step 6a. [0073] Explgpation will be given bel ow of the
process shown in Reaction Schenme 5 for preparing the conpound of the

B e RO PSRk LT PSR liaprpSITE (19
by condeNOBEPBR batEHFRatipYiRoGTDepe Shampast Rrblun coupl i ng react | on
The react | on’ miy e aRebinlE- PR ek A B O & ep o,
Eg%g]nsg,?%h?rﬁ]r ﬁ%nfgéﬁz?%ﬁgﬁg%ig%@g?%%gggﬁﬁl ?h(r:gggﬁugguéllﬂlgb?eact ion. The
reaction may bg.@8CcAmrbSNEGZbirit6-yHREE3 TR niethy By Tidid 1-S1]pRopBRy 1 -
3,4-dihydroquinolin-2(1H)-one (Compound No. 45);
6-[6-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy}-2-0x0-3,4-dihydroquinolin-
1(2H)-yl]pyridine-3-carbonitrile (Compound No. 46);
1-(6-methylpyridin-3-yl)-6-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy}-3,4-
dihydroquinolin-2(1H)-one (Compound No. 47);
1-(6-methoxypyridin-3-y1)-6-{3-[(2R)-2-methylpyrrolidin-1-yljpropoxy}-3,4- '
dihydroquinolin-2(1H)-one (Compound No. 48);
1-(5-chloropyridin-2-yl)-6-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy}-3,4-
dihydroquinolin-2(1H)-one (Compound No. 49);
5-[6-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy}-2-0x0-3,4-dihydroquinolin-
1(2H)-yl]pyridine-3-carbonitrile (Compound No. 50);
2-[6-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy}-2-0x0-3,4-dihydroquinolin-
1(2H)-yl]pyridine-3-carbonitrile (Compound No. 51);
1-(5-fluoropyridin-3-yl)-6-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy}-3,4-
dihydroquinolin-2(1H)-one (Compound No. 52);
1-(3-methylpyridin-2-yl)-6-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy}-3,4-
dihydroquinolin-2(1H)-one (Compound No. 53);
1-(1-methyl-2-oxo0-1,2-dihydropyridin-4-y1)-6-{3-[(2R)-2-methylpyrrolidin-1-
yl]propoxy}-3,4-dihydroquinolin-2(1H)-one (Compound No. 54); and
6’-methoxy-6-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy}-3,4-dihydro-2H-1,3’-
biquinolin-2-one (Compound No. 55).
[0094] The structural formulae as well as physical and chemical data of Compound Nos. 2

to 55 are shown in Table 1.



[0077] (Step 9) Step 9 is intended to obtain conmpound (20) by renoval of
the tert-butoxycarbonyl group in conpound (19). The reaction may be
acconpl i sheaotosi4andard procedures for deprotection of pcenphwbaziycar bonyl
groups, for exanple, in the presence of a strong acid with or without a
solvent, or alternatively, in the presence of a base in a solvent,
according to the nethod described in T3 Greene and PG M Wits,
Protective Groups in Organi ¢ Synthesis’or equival ent nethods thereof.
Exanpl es of an acid available for use in thisreaction include hydrochloric
acid, sy0dos]i ¢Tabte th1jtrifluoroacetic acid, and trifluoronethanesul fonic

aci d. Exarrpl es of a base available for use in this reaction include sodium
hydr oxi degbledng pot assi um hygroxi de. Exanples of a solvent available for use

in this reaction include al¢ohols (e.g., nethanol, ethanol, isopropanol);
ethers (e.g., tetrahydro 801, 4- dloxane) hydr ocarbons (e.g., tol uene,
benzene); hal og oc rbons (e.g., chloroform dichloronethane);
am des (e.g. dlne?hy f ormam de, N, N—dinethylacetanide,

N- et hyl - 2- pyrr i done) ; ketones (e.g., acetone, 2-butanone); dinethyl

sul f oxi ge—aept-onit+te: ot xed—sotvents thereof . The re¢action
tenperature iin this reactl o E@ﬁneral l'y ranges, from 00C to 1500C, |preferably
from 15¢°F5"400C, an® the rpaction time generalMRranges from1 fo 48
hours, preferpbly from1 tol" |hours. [0078] (Step 10) Step 10-i§ intended
t o obtaijn the| conpound (1-3 ofw®hacwﬂ@g@ﬁ!&@nweﬁﬁﬁdﬁ°ﬁy“”‘“'2“
(m, 9 H), 2.76 — 2.84 (m, 2 H), 2.95 - 3.07 (m, 3 H), 3.15 - 3.27 (m, 1 H), 3.93

) /@ 365 |~ 402 (m, 2 H), 6.26 (d, J=8.7 Hz, 1 H), 6.57 (dd, J=8.7, 2.8 Hz, 1 H), 6.77 (d,
J=2.8 Hz, 1 H), 7.20 - 7.25 (m, 2 H), 7.37 - 742 {m, 1 H), 7.46 - 7.52 (m, 2
H)

(600 MHz, CHLOROFORM~d) & ppm 1.06 - 1.18 (m, 3 H), 1.38 - 238 (m, 9
Me H), 241 (s, 3 H), 2.76 — 2.83 (m, 2 H), 293 — 3.05 (m, 3 H), 3.15 - 327 (m, 1
8 /@( 379 |1, 3.93 - 408 (m, 2 H), 620 (d, J=8.7 Hz, 1 H), 6.56 (dd, J=8.7, 28 Hz, 1 H),

6.76 {d, J=2.8 Hz, 1 H), 7.08 — 7.13 (m, 2 H), 7.28 - 7.32 (m, 2 H)

(600 MHz, CHLORGFORM~d) 6 ppm 1.0 (d, J=6.0 Hz, 3 H), 1.37 - 1.48

OMe (m, 1 H), 1.65 - 1.82 (m, 2 H), 1.86 - 2.21 {m, 5 H), 2.24 — 2.34 (m, 1 H), .76
/©/ 395 |-281(m, 2 H), 2.92 - 303 (m, 3 H), 3.14 - 3.19 {m, 1 H), 3.85 (s, 3 H), 3.94

4
— 4,01 (m, 2 H), 6.30 (d, J=8.7 Hz, 1 H), 6.58 (dd, J=8.9, 3.0 Hz, 1 H), 6.76 (d,
J=2.8 Hz, 1 H), 6.98 - 7.03 (m, 2 H), 7.11 - 7.16 (m, 2 H)
(600 MHz, CHLOROFORM-d) & ppm 1.15 (d, J=6.0 Hz, 3 H), 1.44 (t, J=6.9
e Hz, 3 H), 1.47 - 2.52 {m, 9 H), 2.76 ~ 2.83 (m, 2 H), 2.97 - 3.05 (m, 3 H), 3.20
5 400 |~ 3.29 (m, 1 H), 3.93 ~ 4.02 (m, 2 H), 407 (a, J=6.9 Hz, 2 H), 6.30 (d, J=8.7

Hz, 1 H), 6.57 (dd, J=8.7, 2.8 Hz, 1 H), 6.76 (d, J=2.8 Hz, 1 H), 6.94 - 7.03
(m, 2 H), 7.08 - 7.15 (m, 2 H)

(600 MHz, CHLOROFORM-d) & ppm 1.02 = 1.18 (m, 3 H), 1.37 - 2.43 (m, 9
F
H), 2.77 - 2.82 (m, 2 H), 292 ~ 3,05 (m, 3 H), 3.14 - 3.24 (m, 1 H), 3.95 -
6 383 1402 (m, 2 H), 6.26 (d, J=8.9 Hz, 1 H), 6.59 (dd, J=8.9, 2.8 Hz, 1 H), 6.78 (d,

=28 Hz, 1 H), 2.15 - 7.23 (m, 4 H)

(600 MHz, CHLOROFORM~d) & ppm 1.09 (d, J=5.5 Hz, 3 H), 142 (br. 5., 1
cl H), 1.65 ~ 1.83 (m, 2 H), 1.85 - 2.02 (m, 3 H), 2.04 — 2.35 (m, 3 H), 279 (dd,
/©/ 399 |J=85. 6.2 Hz, 2H), 291 - 3.05 (m, 3 H), 3.17 (br. s., 1 H), 3.93 - 4.02 (m, 2
H); 6.27 (d, J=8.7 Hz, 1 H), 6.56 (dd, J=9.2, 2.8 Hz, 1 H), 6.78 (d, J=2.8 Hz, 1

H), 7.14 - 7.20 (m, 2 H), 7.42 - 7.48 (m, 2 H)




condensati on between conpounds (20) and (21) through coupling reaction.
Compound (21) is known or may be easily synthesized froma known conpound.
The reactworomeopodae acconplished in the sanme manner as fhoomainoSuep 5Sa.
[0079] Alternatively, the conmpound (1-3) of the present invention can also
be prepared according to the process shown in Reaction Schenme 6. (Reaction
Schene 6) [0080] [Formula 11] [0081] (Step 11) Step 11 is intended to
obtain the conmpound (1-3) of the prese i nvention by condensati on between
conpounds (20) and (22) through reductive condensation reaction. The

reacti ofooao] WEatdet@jpl i shed by standard procedures for reductive animation
t hr ough condensatlon bet ween a carbonyl conpound and an am ne, for exanple,
by addi nkgbte ¥ santinuad) agent t mxture of conpounds—{20)—and—{22)—in the
presence,or apsence of an acj SI)Nith or without a solvent. As anothey
exampl e| TR, 1'$ possil e to upecratal ytic reducti®M¥®hrough hydrogenpti on
using acat al st such as pa Hum oncarbon—platinum—Raney—Nreke] - or
rhodi umjal um na. Exanpl es of | a r|éedi PyoRGRAMES dveri 1BBIE ot Dise '*h L hi s
reaction incl yde sodi um bor ohydriimtey, 1.eedrLut By, i.7a€ et ox B sToHydmiddie26 sodi um
cyanoborjohydrijde, diborane, and [L}bb] Hi.ad-Lbad AU, dedider mkxampt @2 pf an

acid avdgil gbl e for th 333r§)22% [fsTap |m;I3H)dgop(r ggpgﬂg(mapgpgk(zqﬁ acetic
acid, fqrmc gcid); for gani ¢ aci [

r_c S uri c
aci d) - ds wel Il as swi’s aci d (ESﬂ 4, Zt(r[l Qrﬁﬂrﬁqd 87Hz 1H 6.58 (dd, J"A7 ZSHz,lTII'D
1 679(d J=2.8 Hz, 1 H), 7.37 (d, J=8.3 Hz, 2 H), 7.74(d, J=8.3 Hz, 2 H)

\"ZER Y}

(600 MHz, CHLOROFORM-d} & ppm 1.03 - 1.17 {m, 3 H), 1.39 - 252 (m, 9
H), 2.76 — 2.83 {m, 2 H), 2.93 - 3.05 (m, 3 H), 3.15 - 3.27 (m, 1 H), 3.94 -

OL_F
9 /©/ X 445 14,04 (m, 2 H), 6.26 (d, J=8.7 Hz, 1 H), 6.60 (dd, J=8.7, 28 Hz, 1 H), 6.78 (d,

J=2.8 Hz, 1 H), 7.24 - 7.29 (m, 2 H), 7.30 - 7.38 {m, 2 H)

(600 MHz, CHLOROFORM~d} & ppm 1.13 (d, J=6.0 Hz, 3 H), 1.48 - 2.69
(m, 9 H), 2.75 ~ 2.85 (m, 2 H), 2.96 ~ 3.14 (m, 3 H), 3.24 - 3.44 (m, 1 H), 3.85

° Q/\OH 395 |_ 4,08 (m, 2 H), 4.76 (s, 2 H), 6.28 (d, J=8.7 Hz, 1 H), 656 (dd, J=8.7, 2.8 Hz,

1 H), 6.77 (d, J=2.8 Hz, 1 H), 7.20 - 7.24 (m, 2 H), 7.47 - 753 (m, 2 H)

(600 MHz, CHLOROFORM-d) & ppm 1.07 — 1.16 (m, 3 H), 1.33 - 248 (m, 9
H), 2.77 = 2.82 (m, 2 H), 2.92 — 3.05 (m, 3 H), 3.14 - 3.25 (m, 1 H), 345 (s, 8

" Mo | 40g |H)3.94- 401 (m 2 H), 451 (s, 2 H), 627 (d, J=0.2 Hz, 1 H), 655 (dd,
=0.2, 2.8 Hz, 1 H), 6.7 (d, J=2.8 Hz, 1 H), 7.20 - 7.23 (m, 2 H), 745 - 748

(m, 2H)

(600 MHz, CHLOROFORM~d) & ppm 1.10 (d, J=5.5 Hz, 3 H), 1.33 - 2.26

- (m, 9 H), 2.29 (s, 6 H), 2.77 — 2.82 (m, 2 H), 2.93 - 3.04 (m, 3H),313-324
12 Mo | 4pp [(m 1 H), 347 s, 2 H), 392 - 404 (m, 2 H), 627 (¢, J=0.2 Hz, 1 ), 6.56 (dd,
Me J=9.2, 2.8 Hz, 1 H), 6.77 (d, J=2.8 Hz, 1 H), 7.16 —~ 7.20 (m, 2 H), 7.41 ~ 745
(m, 2 H)

(600 MHz, CHLOROFORM-~d) & ppm 1.09 (d, J=6.4 Hz, 3 H), 1.36 - 1.47

o (m, 1 H), 1.59 ~ 1.84 (m, 2 H), 1.87 - 203 (m, 3 H), 204 - 2.22 (m, 2 H), 2.23
13 Me | 4gg |- 234G, 1 H), 276 - 283 (m, 2 H), 291 - 322 (m, 10 H), 393 ~ 402 (m, 2
l H), 6.29 (d, J=8.7 Hz, 1 H), 657 (dd, J=8.7, 2.8 Hz, 1 H), 6.78 (d, J=2.8 Hz, 1
H), 7.29 (d, J=8.3 Hz, 2 H), 7.55 (d, J=8.3 Hz, 2 H)

(600 MHz, CHLOROFORM-d) & ppm 1.13 (d, J=6.0 Hz, 3 H), 1.41 - 1.53
a : (m, 1 H), 1.55 = 2.46 (m, 12 H), 2.73 - 2.84 (m, 2 H), 2.93 - 3.05 {m, 3 H),

14 462 {316 -3.27 {m, 1 H), 3.51 (t, J=6.6 Hz, 2 H), 3.61 — 3.70 (m, 2 H), 3.92 - 4.03
(m, 2 H), 6.28 (d, J=8.7 Hz, 1 H), 6.57 (dd, J=8.7, 2.8 Hz, 1 H), 6.77 (d, J=3.2

Hz, 1 H), 7.28 (d, J=8.3 Hz, 2 H), 7.64 (d, J=8.3 Hz, 2 H)




chloride, zinc chloride, ytterbiunm(lIl) triflate). Exanples of a sol vent

available for use in this reaction include al cohols (e.g., nethanol,

et hanol , weaproapesial ); ethers (e.g., tetrahydrofuran, 1pdTdPzHens)i4

hydr ocarbons (e.g., toluene, benzene); hal ogenated hydrocarbons (e.g.,

chl orof orm dichl oronmethane); acetonitrile; water; or m xed solvents

thereof. The reaction tenperature in thig reaction generally ranges from

00C to 1500C, preferably from 15C to 400C, and the reaction tinme generally

ranges from1 to 48 hours, preferably from1 to 12 hours. [0082] The

present [Q0Pht ['B®led-Pl be further described in nore detail by way of the

f ol | owi ngl_ ex?r{pl es adgd test exanples, which are not intended to limt the

scope of eble TileRrtinyeddn  ExanpLES [0083] (Exanple 1) Preparation of

4-16-{3- [0%2R 52- met hyl pyrrol ijoghhi | -yl ] propoxy} - 2- oxo- 3, 4- di hydr oqui njol i nl (

2H) -yl ] bEAZE Tk ril e (€onpound (‘ﬁ,% 1) [0084] (1) Preywaration of

(2R) -1 -(B-chl of opropyl ) - 2- net Pwll* byrrolidine [0085][Formula 12] [0084] To a

?glogt oon of (R~ t2 ITEt ?gggya )i 'g<éd@‘m&.%ﬁdﬁo@£hw}mippiﬂ.&r@ﬂ&hﬁ-ﬁm.@t Q§ar pane

.0g) in et one : uepu 0 m hydr _ /as

added drppwisel in an ice bath an 5/""29)? 1Egr’)eg81 g"f%'g‘éac%g?gﬁi%ﬂgu%@?”" %’ez'iérleact i on

m xture Was C0p| ed to réom - — 2.20 (m, 1 H), 2.25 - 2.32 (m, 1 H), 2.64 (s, 3H), 279 - 2.83 (m, 2 H), 2.92
15 . 407 1 299 (m, 1 H), 3.01 - 3,05 (m, 2 H), 3.14 - 318 (m, 1 H), 3.94 - 402 (m, 2

H), 6.27 (d, J=8.9 Hz, 1 H), 6.58 (dd, J=8.9, 2.8 Hz, 1 H), 6.79 (d, J=2.8 Hz, 1

H), 7.34 - 7.38 (m, 2 H), 8.04 - 8.11 {m, 2 H)

(600 MHz, CHLOROFORM~d) & ppm 0.88 — 1.48 (m, 8 H), 1.62 - 2.37 (m, 9
H), 2.77 - 2.83 (m, 2 H), 291 - 3.08 (m, 3 H), 3.10 - 3.27 {m, 1 H), 3.90 -
4.07 (m, 2 H), 6.28 (d, J=8.7 Hz, 1 H), 6.58 {dd, J=8.7, 2.8 Hz, 1 H), 6.79 (d,
J=2.8 Hz, 1 H), 7.37 (d, J=8.7 Hz, 2 H), 8.13 (d, J=8.3 Hz, 2 H)

16 433

(600 MHz, GHLOROFORM-d) & ppm 1.08 {d, J=6.0 Hz, 3 H), 1.36 — 1.46
(m, 1 H), 1.63 - 1.82 (m, 2 H), 1.87 - 2.01 (m, 3 H), 205 ~ 2.12 (m, 1 H), 213

- 2.20 (m, 1 H), 2.23 - 2.31 (m, 1 H), 2.75 - 2.82 (m, 2 H), 2.91 - 3.04 (m, 3
450

)Q/(LV

Y

N\) H), 3.13 - 3.18 {m, 1 H), 3.18 - 3.25 (m, 4 H), 3.83 - 3.80 (m, 4 H), 3.92 -
/©/ 4.01 (m, 2 H), 6.32 (d, J=8.7 Hz, 1 H), 6.57 (dd, J=8.9, 3.0 Hz, 1 H), 6.76 (d,
Qob

17

J=2.8 Hz, 1 H), 6.97 - 7.02(m, 2 H), 7.09 - 713 (m, 2 H)

(600 MHz, CHLOROFORM~d) & ppm 1.08-(d, J=6.0 Hz, 3 H), 1.35 - 1.48
(m, 1 H), 1.58 — 1.82 (m, 2 H), 1.85 ~ 2.03 (m, 3 H), 2.05 - 2.34 (m, 5 H), 2.65
448 [t J=8.0 Hz, 2 H), 2.74 - 2.86 (m, 2 H), 2.90 - 3.07 (m, 3 H), 3.12 - 3.21 (m,
1 H), 3.86 - 4.03 (m, 4 H), 6.31 (d, J=8.7 Hz, 1 H), 6.56 (dd, J=8.7, 2.8 Hz, 1
H), 6.77 (d, J=2.8 Hz, 1 H), 7.23 (d, J=8.7 Hz, 2 H), 7.75 (d, J=8.7 Hz, 2 H)

18

(600 MHz, CHLOROFORM-d) & ppm 1.08 (d, J=6.0 Hz, 3 H), 1.36 — 1.46
(m, 1 H), 1.65 ~ 1,72 (m, 1 H), 1.72 - 1.80 (m, 1 H), 1.87 - 2.00 (m, 3 H), 2.06
- 213 (m, 1 H), 2.14 - 2.21 (m, 1 H), 2.25 ~ 2.32 (m, 1 H), 2.77 - 2.82 (m, 2
19 B 432 [F. 291 - 2.98 (m, 1H), 3.00 - 3.05 (m, 2 H), 3.12 - 319 (m, 1 H), 3.94 -
4.01 (m, 2 H), 6.31 (d, J=8.7 Hz, 1 H), 6.58 (dd, J=8.7, 2.8 Hz, 1 H), 6.78 (d,
J=28 Hz, 1 H), 7.29 - 7.33 (m, 2 H), 7.39 (5, 1 H), 7.74 - 7.79 (m, 2 H), 7.93
(s, 1 H)

(600 MHz, CHLOROFORM-d) & ppm 1.11 (d, J=4.1 Hz, 3 H), 1.40 - 2.44
(m, 9 H), 2.65 (s, 3 H), 2.76 — 2.81 (m, 2 H), 2.95 ~ 3.02 (m, 3 H), 3.15 - 3.26
473 (m, 1 H), 3.93 - 4,01 (m, 2 H), 6.38 (d, J=9.2 Hz, 1 H), 6.59 (dd, J=9.2, 2.8
Mo Hz, 1 H), 6.75 (d, J=2.8 Hz, 1 H), 7.12 (d, J=9.2 Hz, 1 H), 7.21 - 7.25 (m, 2
H), 7.28 - 7.31 (m, 2 H), 7.35 (d, J=9.2 Hz, 1 H)

20 \
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tenperature and extracted with diethyl ether. The organic | ayer was washed
with brine, dried over anhydrous sodi um sul fate and concentrated under
reduced pwezsuwmg34and the resulting residue was purifiesChypidtovsogpet silica
gel colum chromat ography (eluting solvent: n-hexane/ethyl acetate = 4/1 to
1/1) and silica gel columm chromatography (eluting sol vent:

chl orof orm net hanol = 9/1) to give the46itled conpound (17.8 g, 52% as a
yellow oil. [0087] (2) Preparation of

(2R)-6-[3-(2-nmethyl pyrrolidin-I-yl)propoxy]-3,4- dihydroquinolin-2(lH)-one
[ 0088] [[BO98Tul[Aai8]Ll-4]0089] To a sol ution of

6- hydroxyébé A(C%tm¥gg)qu| nol i n- 2(I H) one (0 55 ¢g) in acetonitrile (10 nl),
cesi um garbonate (2. 0g)—an 2R=t=(3-thtoropropyt)-2-net hyl pyrrijol i di ne
pr epar edoompour%,(arrpl e 1-(1) ( (QEQ g) were added and stirred at 1000C for 1

hour. The N.ea¢tion nixture Ddiluted w th wat *¥™MRand extracted with ethyl
acetate.| The organic |ayer dried over anhydrous nmagnesiumsulfate and

concentrlat ed under reduced reSFﬂfhﬂz,ckﬁ.ﬂiﬂ)F(ﬁmeﬂ)G%N.iot(dﬁngﬁ,eB)hdUGﬁWaS purified
by NH-type sili Céi@%;%l umm chi.ompt akaRny helditdang, s 80 y-eat m 2y e)xane/ et hyl

acetate |= ¥/ 1 IlM“ r9*3553|a£5gm, §3Q§U£U3@r1c’}l-§g31t(dod arﬁﬂ%sets@'e'sd zption from
n- hexane to giive the titI"&d jcon

o} owder .
[0090] (i3) Préparati on’ of 4-|[ 6- ?r% p (Bfli’} e e ’th;’?—/‘,;a% (?ole?Mq ﬁ%ﬂ' Zqu P
I'r OPOXY } 2% g=34—dthydroqui TTiEd Wiz, GRLAKSFORMD B eama 9T, 364 Hz.8 nl eorgapund No. 1)
’ (m, 9 H), 2.77 - 2.83 (m, 2 H), 2.95 - 3.05 (m, 3 H), 3.17 - 3.23 (m, 1 H), 3.80
395 (s, 3 H), 3.93 ~ 4.02 (n;l, 2 H), 6.31 (d, J=8.7 Hz, 1 H), 6.58 (dd, J=8.7, 3.0 Hz,
1 H), 6.75 - 6.78 (m, 2 H), 6.80 - 6.84 (m, 1 H), 6.93 = 6.97 (m, 1 H), 7.37 -
7.42 (m, 1 H)

22

(600 MHz, CHLOROFORM-d) & ppm 1.14 {d, J=6.4 Hz, 3 H), 1.40 — 2.46
(m, 9 H), 2.72 — 2.85 (m, 2 H), 2.94 - 3.08 (m, 3 H), 3.18 = 3.29 (m, 1 H), 3.73
395 (s, 3 H), 3.92 - 4,00 {m, 2 H), 6.21 (d, J=8.7 Hz, 1 H), 6.54 (dd, J=8.7, 2.8 Hz,
1 H), 6.75 (d, J=2.8 Hz, 1 H), 7.01 - 707 (m, 2 H), 7.14 - 7.18 (m, 1 H), 7.38
— 744 (m, 1 H)

23

(600 MHz, CHLOROFORM~d) & ppm 1.11 (d, J=5.0 Hz, 3 H), 1.36 - 2.39
(m, 9 H), 2.75 — 2.83 (m, 2 H), 2.91 — 3.06 (m, 3 H), 3.12 - 3.27 (m, 1 H), 3.95
24 /O\ 383 |~ 402(m, 2 H), 6.29 (d, J=0.2 Hz, 1 H), 6.59 (dd, J=0.2, 28 Hz, 1 H), 6.78 {d,
J=2.8 Hz, 1 H), 6.97 - 7.00 (m, 1 H), 7.02 - 7.06 (m, 1 H), 7.08 - 7.14 (m, 1
H), 743 ~ 7.48 (m, 1 H)

(600 MHz, GHLOROFORM~d) & ppm 1.03 - 1.18 (m, 3 H), 1.38 - 245 (m, 9
H), 2.72 - 2.86 (m, 2 H), 2.92 - 305 (m, 3 H), 3.12~ 3.28 (m, 1 H), 3.71 (s, 3
H), 3.84 (s, 3 H), 3.92 — 402 {m, 2 H), 6.26 (d, J=9.2 Hz, 1 H), 6.54 — 6.58 (m,
2 H), 659 (d, J=2.3 Hz, 1 H), 6.75 (d, J=2.8 Hz, 1 H), 7.06 (d, J=8.7 Hz, 1 H)

O\Me

25 425

(600 MHz, CHLOROFORM-d) & ppm 1.12 (d, J=6.4 Hz, 3 H), 1.38 - 2.43
(m, 8 1), 2.76 - 2.81 (m, 2 H), 2.95 - 3.03 (m, 3 H), 3.17 - 3.24 (m, 1 H), 3.79
(s, 3 H), 3.95 — 4,02 (m, 2 H), 6.34 (d, J=9.2 Hz, 1 H), 6.56 - 6.62 (m, 3 H),
6.65 - 6.69 (m, 1 H), 6.77 (d, J=2.8 Hz, 1 H)

26 413

(600 MHz, GHLOROFORM-d) & ppm 1.04 — 1.17 (m, 3 H), 1.38 ~ 241 {m, 9
H), 2.76 - 2.82 (m, 2 H), 2.92 - 3,06 (m, 3 H), 3.14 - 3.28 (m, 1 H), 3.95 -

/©\OM9
F 1 » T i3 -
27 401 1403 (m, 2 1), 6.33 (d, J=8.7 Hz, 1 H), 6.62 (dd, J=8.7, 2.8 Hz, 1 H), 6.78 (d,
. J=2.8 Hz, 1 H), 6.79 — 6.89 (m, 3 H)
jodt

(600 MHz, CHLOROFORM-d) & ppm 1.03 — 1.19 (m, 3 H), 1.34 ~ 246 (m, 8
H), 2.73 - 2.87 (m, 2 H), 2.93 ~ 3.06 (m, 3 H), .15 - 3.29 (m, 1 H), 3.91 -
401|407 (m, 2 H), 8.28 (d, J=8.2 Hz, 1 H), 6.60 (dd, J=0.2, 28 Hz, 1H), 6.78 (d,
J=28 Hz, 1 H), 6.97 - 7.02 (m, 1 H), 7.07 - 7.18 (m, 1 H), 7.24 - 7.31 (m, 1
H)

28




[ 0091] [Fornula 14] [0092] A suspension of

(2R)-6-[3-(2-net hyl pyrrolidin-I-yl)propoxy] -3, 4-di hydroqui nolin- 2(IlH)-one

prepared wo 2Bwempd4e |- (2) (0.20 g), 4-iodobenzonitrile @EQTOB203)/952114

rac-trans-N, N - di net hyl cycl ohexane-1, 2-di am ne (0.041 g), copper iodide

(0.013 g) and cesium carbonate (0.45 g) in N N-dinethylformamde (2 nL) was

stirred at 1000C for 16 hours. The reactdi on mxture was diluted with water

and extracted with chloroform The organic |ayer was dried over anhydrous

sodium sul fate and concentrated under reduced pressure. The resulting

resi due 99pulfebleddSby preparative TLC (on a singl e plate of 2 mm

thi ckness, devel oping solvent: chloroform methanol = 9/1) and NHtype

pr epar at @lgle-h(@onp wo plates of 0 25 mmthickness developing solvent:

n- hexanel et hyl acetate = 1/ 1) mo0jgive the titled conpound (0.062 g, {23% as

a light- %Wﬁdamrphous substéﬁg)e. 1H NMR (600 MzywCHLOROFORM d) d |ppm

1.07 (d,|J=6.0 Hz, 3 H), 1.36- 15 (m 1H, 1.63-2.34 (m 8 H, 2. 75-2.85
E (m 2 o

)
2 N
e ranvae)

(m 2H) 291 (W uTl}, F—4H4—3—26 (u; J.‘ll—l, 393404 \ll; LI—I), 6. 24
(d, J=8.7 Hz, 1 H), 6 59 (dd,| J=§s0yMHzooHgoRPRORM) wpm@(ﬂmﬁwwﬁs 22847 1 H),
7.38 (d,{J=8.7|'Hz, 2 H), 7.7§ (djmdaB278- kb m 2tHdps MBo (ESI, 4APEEs (Dual g3
(Posmve% agftZ: 3960 :LOO%‘]‘“ Thes G218 s HILLSALN §), &5 @S aYVRs dN HExAMD| e 1
was repeate D pre e clonpd

6-{3-[ (2R - 2-met hyl pyrrol i dink-| ﬁfw ’l“o">5<9§’/}q1 B %ﬁ% 1=51 % hydr oqui nl i n-
2(IH)-0n, (Cuu ot NUZ),

(600 MHz, CHLOROFORM-d) & ppm 1.09 (d, J=6.4 Hz, 3 H), 1.35 - 2.37
(m, 9 H), 2.77 - 2.83 (m, 2 H), 2.92 — 2.99 (m, 1 H), 299 - 3.06 (m, 2 H), 3.14

30 FJ@/CI 41T 1390 (m, 1 H), 3.94 = 403 (m, 2 H), 6.27 (d, J=8.7 Hz, 1 H), 6.61 (dd, J=8.7,
2.8 Hz, 1 H), 6.79 (d, J=2.8 Hz, 1 H), 7.19 - 7.31 (m, 3 H)

7560 Mz, GHLOROFORM—d) ® ppm 1.08 (4, J=6.0 Hz, 3 1), 1.36 - 2.35

(m, 8 H), 2.74 - 2.82 (m, 2 H), 2.92 ~ 2.99 (m, 1 H), 2.99 - 3.05 (m, 2 H), 3.14

424 |- 319 (m, 1 H), 3.96 - 408 (m, 2 H), 6.26 (d, J=8.7 Hz, 1 H), 6.63 (dd, J=8.7,

2.8 Hz, 1 H), 6.80 {d, J=2.8 Hz, 1 H), 7.48 - 7.50 (m, 1 H), 7.53 - 7.54 (m, 1

H), 7.63 - 7.66 (m, 1 H)
(600 MHz, CHLOROFORM~d) & ppm 1.05 - 1.19 (m, 3 H), 1.38 - 240 (m, 9

)@\N
. H), 261 (s, 3 H), 2.76 — 2.84 (m, 2 H), 291 = 3.07 (m, 3 H), 3.13 - 3.26 (m, 1
32 /©< 404 |F3.96 — 402 (m, 2 H), 6.23 (d, J=87 Hz, 1 H), 6.59 (dd, J=8.7, 2.8 Hz, 1 H),
N

31

6.79 (d, J=2.8 Hz, 1 H), 7.38 (dd, J=8.3, 2.3 Hz, 1 H), 744 {d, J=8.3 Hz, 1 H),
7.50 (d, J=2.3Hz, 1 H)

(600 MHz, GHLOROFORM—d) & ppm 1.12 (d, J=6.0 Hz, 3 H), 1.40 — 2.4
(m, 9 H), 2.76 — 2.82 (m, 2 H), 2.95 — 3.05 (m, 3 H), 3.16 ~ 3.25 (m, 1 H), 3.94
~ 403 (m, 5 H), 6.25 (d, J=8.7 Hz, 1 H), 6.60 (dd, J=8.7, 2.8 Hz, 1 H), 6.78 (d,
J=2.8 Hz, 1 H), 7.08 (d, J=8.7 Hz, 1 H), 742 ~ 747 (m, 2 H)

33 420

(600 MHz, CHLOROFORM=d) & ppm 1.10 {d, J=6.0 Hz, 3 H), 1.38 - 1.49
(m, 1 H), 1.57 - 1.85 (m, 2 H), 1.87 - 2.08 (m, 3 H), 2.05 ~ 2.25 (m, 2 H), 2.26
~ 237 (m, 1 H), 2.77 - 263 (m, 2 H), 2.92 - 300 (m, 1 H), 3.01 - 307 (m, 2
34 D 866 111) 343 - 3.23 (m, 1 H), 3.98 ~ 402 (m, 2 H), 6.21 (d, J=0.2 Hz, 1 H), 657 -

& 6.62 (m, 1 H), 6.78 (d, J=2.8 Hz, 1 H), 7.31 = 7.36 (m, 1 H), 7.3 {d, J=8.3 Hz,
1 H), 7.85 - 7.90 (m, 1 H), 8.62 - 8:66 (m, 1 H)

(600 MHz, CHLOROFORM~=d) & ppm 1.08 (d, J=5.0 Hz, 3 H), 1.43 (br. 5., 1
H), 1.60 (br. 5., 5 H), 2.07 - 2.36 (m, 3 H), 2.79 - 2.84 (m, 2 H), 2.92 - 3.00
(m, 1 H), 3.01 - 3.07 (m, 2 H), 3.17 (br. s., 1 H), 3.85 — 4.03 (m, 2 H), 6.26 (d,
35 /@ 366 | 1287 Hz, 1 H), 6.60 (dd, J=8.7, 2.8 Hz, 1 H), 6.80 (d, J=2.8 Hz, 1 H), 7.44
(dd, J=7.8, 4.6 Hz, 1 H), 7.61 — 7.65 (m, 1 H), 8.51 (d, J=3.2 Hz, 1 H), 8.62
8.65 (m, 1 H)




| - (4- met hyl phenyl ) -6-{3-[(2R)-2-nmet hyl pyrrolidin-I-yl]propoxy}-3, 4-
di hydroqui nol i n-2(1 H)-one (Conpound No. 3);

| - (4- met woyphiaayddy - 6- { 3- [ (2R) - 2- net hyl pyrrolidin-1 -yl ] pcogexydeid
di hydr oqui nol i n-2(| H) - one (Conpound No. 4);

| - (4- et hoxyphenyl ) - 6-{3-[(2R) - 2- et hyl pyrrol i di n-1-yl]propoxy}-3, 4-
di hydr oqui nol i n-2(1 H)-one (Conpound No.

| - (4-fl uorophenyl) - 6 {3-[(2R) - 2- et hyl pyrrol i di n-1-yl]propoxy}-3, 4-
di hydroqg h]l n- %§ -one (Conpound No. 6);

| - (4-chl Ql&ﬁ ehlAbje 56} 3-[ (2R) - 2- met hyl pyrrol i di n-1-yl ] propoxy}- 3, 4-

di hydroqwagglﬂ(&nggdelap one (Conpound No. 7);
6-{3- [ (2R=2=methytrpyrrotidip:

, 4- di hy

'LI 4 1

Tyt propoxy=t=14=(t tuoromethyt) phenyl ] -3
Conpound No. 8);,

6-{3- [(2 yl] propoxy}-l - ﬁN'("? ri fl uoromet hoxy) phenyl] -
3,4- dih Conpound No

| -[4-(hy e0p ("ER)*LOEOWﬁVIPWrU?%PﬁGWZrﬁJ*P 135F148r opoxy}- 3, 4
- di hydr KP.0 HXCH? N®6 (mI50), 2.07 - 2.26 (m, 2 H), 2.25 - 2.36 (m, 1 H), 278

| - [ 4- (met hoxynet s 3-da{ RN 21 PRl BYilHDY F Ob infl 1) 34~ Ydo]pT OPOXY} - 3, 4
- di hydrpqui ngl i n-2(} H\ one ( CopasndodRs mhid, ub7 41l desllalRE Doplamipfo) met hyl ]
rhenyl}-6-{3-[|(2R) -2- h{hyl pyrr()(JBLQIJQSLzyH‘lsﬂ(s 2H), .21 (s, 1 H)

(600 Mz, GHLOROFORM-0) & ppm 1.00 (4, J=5.0 Fiz, 3 D, .37~ 2.39
(m, 9 H), 282 - 2.88 (m, 2 H), 292 — 3.00 (m, 1 H), 3.04 — 3.08 (m, 2 H), 3.13
- 322 (m, 1 H), 3.92 - 401 (m, 2 H), 6.28 (d, J=8.7 Hz, 1 H), 6.55 (dd, J=8.7,
87 N 418 18 Hz, 1 1), 6.80 (d, J=2.8 Hz, 1 H), 7.5 - 7.60 (m, 1 H), 7.78 - .77 (m, 1
/@ H), 7.80 - 7.83 (m, 1 H), 811 (d, J=2.3 Hz, 1 H), 8.14 (d, J=8.3 Hz, 1 H), 872
(d, J=2.3 Hz, 1 H)
(600 Mz, CHLOROFORM-3) & ppm 1.10 — 1.21 (m, 3 1D, 142 - 2.56 (m, 9
H), 281 - 2.8 (m, 2 H), 297 - 312 (m, 3 H), 3.17 - 335 (m, 1 H), 3.93 -
4.04 (m, 2 H), 6.28 (d, J=8.7 Hz, 1 H), 655 (dd, J=8.7, 2.8 Hz, 1 H), 680 (d,
8 /@ 416 13208 Hz, 1 H), 7.42 - 7.45 (m, 1 H), 7.52 = 7.53 (m, 1 H), 7.54 (d, J=2.3 Hz,
Z 1 H), 7.76 - 7.78 (m, 1 H), 8.13 - 817 (m, 1 H), 821 (d, J=8.7 Hz, 1 H), 8.98

- 8.98(m, 1 H)

(600 MHz, CHLOROFORM-d) & ppm 1.09 ~ 1.21 (m, 3 H), 1.41 - 244 (m, 9
H), 2.85 - 2.93 (m, 2 H), 2.98 ~ 3.07 (m, 1 H), 3.08 - 3.15 (m, 2 H), 3.20 -

39 417 [3:27 (m, 1 H), 3.96 - 4.04 (m, 2 H), 6.34 (d, J=8.7 Hz, 1 H), 6.58 (dd, J=8.7,
, m 2.8 Hz, 1 H), 6.83 - 6,85 (m, 1 H), 7.70 (dd, J=8.7, 4.1 Hz, 1 H), 8.36 - 8.37

(m, 1 H), 845 — 848 (m, 1 H), 8.84 (d, J=2.3 Hz, 1 H), 8.01 -~ 9.03 (m, 1 H)

(600 MHz, CHLOROFORM-d) & ppm 1.04 — 1,14 (m, 3 H), 1.37 - 1.48 (m, 1
H), 1.61 ~ 2.34 (m, 8 H), 2.83 - 2.89 (m, 2 H), 2.92 - 3.00 (m, 1 H), 3.07 ~
40 | 417 |3-20 (m, 3 H), 3.94 ~ 4.03 (m, 2 H), 6.27 (d, J=9.2 Hz, 1 H), 6.58 (dd, J=8.9,
3.0 Hz, 1 H), 6.82 (d, J=2.8 Hz, 1 H), 7.64 ~ 7.71 (m, 2 H), 8.38 (d, J=9.2 Hz,
1 H), 8.55 (d, J=8.7 Hz, 1 H), 9.01 - 9.05 (m, 1 H)

(600 MHz, CHLOROFORM-d) & ppm 1.08 (d, J=6.0 Hz, 3 H), 1.35 - 2.31
(m, 18 H), 2.80 ~ 2.86 (m, 2 H), 2.91 - 2.98 (m, 1 H), 3.00 - 3.08 (m, 2 H),
>< 504 [3:12-3.20 (m, 1 H), 3.92 - 401 (m, 2 H), 6.54 (dd, J=8.7, 2.8 Hz, 1 H), 657

Oyo
/©i> (d, J=8.7 Hz, 1 H), 6.78 (d, J=2.8 Hz, 1 H), 7.14 (dd, J=8.7, 1.8 Hz, 1 H), 744
(d, J=2.3 Hz, 1 H), 7.65 (d, J=3.2 Hz, 1 H), 8.24 (br. 5., 1 H)
(600 MHz, CHLOROFORM-d) & ppm 1.08 (d, J=6.0 Hz, 3 H), 1.36 ~ 2,32

o (m, 18 H), 2.80 — 2.99 (m, 2 H), 3.01 = 3,11 (m, 2 H), 3.12 - 3.20 (m, 1 H),
0.
42 Y \‘< 504 [3:98-4.02(m,2H), 648 - 6.54 (m, 1H), 6.54 - 6.58 (m, 1 H), 6.81 (d, J=2.8

Hz, 1 H), 707 - 7.13 (m, 1 H), 7.16 (t, J=7.1 Hz, 1 H), 7.34 (t, J=7.8 Hz, 1 H),

1.72(s, 1 H), 823 (br. s, 1 H)

4




propoxy}- 3, 4- di hydr oqui nol i n-2(| H)-one (Conpound No. 12);

N, N-di net hyl -4-[6-{3-[ (2R) - 2- net hyl pyrrolidin-1|-yl] propoxy}-2-oxo-3, 4-

di hydr oguwoabiomn9b3s2H) - yl ] benzam de (Conpound No. 13);  PCT/JP2010/052114
6-{3-[(2R) - 2-nmet hyl pyrrolidin-I|-yl]propoxy}-I-[4-(pyrrolidin-Iylcarbonyl)
phenyl ] -3, 4-di hydroqui nol i n-2(| H) - one (Conpound No. 14);

| - (4-acetyl phenyl ) -6-{3-[(2R) - 2- met hyl p&grol I din-1-yl]propoxy}-3, 4-

di hydr oqui nol i n- 2(I H) - one ( Conmpound No. 715);

| -[4- (cycl opropyl carbonyl ) phenyl ] -6-{3-[(2R) - 2-net hyl pyrrolidin-I-yl]propox
y}- 3, 4- H?W]jr%hlerﬂoV In-2(1 H)-one (Conmpound No. 16);

6-{3-[(23)‘55"32.-1 B Jhlyue rrolidi n-I -yI ] propoxy}-l -[4- (nor phol i n-4-yl) phenyl]-3,

4- di hydrogtH+e SR ZH-H—ener{-Conpotna—No—17-
6-{3- [ (2R)romiet hyl pyrrolidi ngdiAyl ] propoxy}-1-[4-(2-oxopyrrolidin-|-yl)phen
yl']- 3, 4t dnbydroqui ndl i n-2(| &yemne ( Conpound NoH N¥8) :

6-{3-[ (2R -2-net hyl pyrrolidi (" -yl ]propoxy}-1-[4-(l,3-oxazol -5-yl)phenyl]-3
, 4- di hyfroquijnol i n-2(1 H) - onp ( C&RMYERMECRRIPRM-$GP) pom 1.09 (@ 55 Hz, 3 H), 137 - 299
| -{4-[ (6 et hyl pyri da2| n- 3-y| ) oxslophemny kg &2 1), Be1[-CRRY. 3 R-netshytpyr 9] i di n- 1yl
24 4ol n- 204 26 ( CROPO 6L (INBo.2 H2 O )y, 6.59 (dd, J=9.2,

: ,szws@m ﬁéanz'sli-lz,)/h)]el?[-%ﬁﬂ?ﬁ)é}—lr &5 QXQB, 4-
di hydr oq Ig 4 Compound . 21);

| - (3- et 1oxvphenvl )-6-{3-[(2R) - 2-het hyl pyrrol i d| n-1-yl]propoxy}-3, -
(600 MHz, CHLOROFORM~-d) & ppm 1.11 (d, J=6.0 Hz, 3 H), 1.39 - 2.43

(m, 9 H), 2.75 - 281 (m, 2 H), 2.94 - 3.03 (m, 3 H), 3.17 - 3.23 (m, 1 H), 394

4“4 /©:Z> 409 1_ 402 (m, 2 H), 6.03 (s, 2 H), 636 (d, J=8.7 Hz, 1 H), 659 (dd, J=8.9, 3.0 Hz,
' 1 H), 6.67 - 670 (m, 2 H), 6.76 (d, J=2.8 Hz, 1 H), 6.89 - 691 (m, 1 H)

(600 MHz, CHLOROFORM~d) 8 ppm 1.08 — 1.18 (m, 3 H), 1.40 = 242 (m, 9

H), 2.75 — 2.83 (m, 2 H), 2.96 ~ 3.06 (m, 3 H), 3.23 - 3.28 (m, 3 H), 3.95 -

407|408 (m, 2 H), 463 (t, J=8.7 Hz, 2 H), 6.34 (d, J=8.7 Hz, 1 H), 658 (dd, J=8.7,

2.8 Hz, 1 H), 6.76 (d, J=2.8 Hz, 1 H), 6.86 (d, J=8.5 Hz, 1 H), 6.93 (dd, J=8.5,
2.1 Hz, 1 H), 7.01 - 7.06 (m, 1 H)
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{600 MHz, CHLOROFORM-d) ® ppm 1,09 (d, J=6.0 Hz, 3 F), 1.36 - 1.47
(m, 1 H), 1.65 - 1.83 (m, 2 H), 1.87 = 2,00 (m, 3 H), 2.06 ~ 2.22 (m, 2 H), 2.23
A ~ 2.34 (m, 1 H), 2.76 - 2.83 (m, 2 H), 2.91 - 3.06 (m, 3 H), 3.12 ~ 3.20 (m, 1
46 /r©// 391 1), 395 ~ 403 (m, 2 H), 632 (d, J=8.7 Hz, 1 H), 6.64 (dd, J=8.7, 2.8 Hz, 1 H),
! y = Z, = Z,
x 6.80 (d, J=2.8 Hz, 1 H), 7.65 (d, J=8.3 Hz, 1 H), 8.10 (dd, J=8.5, 2.5 Hz, 1 H),

8.83 (d, J=2.3Hz, 1 H)

(600 MHz, GHLOROFORM-d} & ppm 1.13 (d, J=6.0 Hz, 3 H), 1.44 - 1.54
(m, 1 H), 1.67 ~ 1.76 (m, 1 H), 1.77 = 1.87 (m, 1 H), 1.90 — 2.07 (m, 3 H), 2.17
- 2.34 (m, 2 H), 2.37 - 249 (m, 1 H), 259 (s, 3 H), 2.72 ~ 2.81 (m, 2 H), 296
~ 3.04 (m, 3 H), 3.20 ~ 3.26 (m, 1 H), 3.90 - 4.00 (m, 2 H), 6.24 (d, J=8.7 Hz,
S 1 H), 6.55 (dd, J=8.7, 2.8 Hz, 1 H), 6.75 (d, J=2.8 Hz, 1 H), 7.26 (d, J=8.3 Hz,
1 H), 7.46 (dd, J=8.3, 2.3 Hz, 1 H), 8.33 (d, J=2.3 Hz, 1 H)

47 380

(600 MHz, CHLOROFORM~d) & ppm 1.11 (d, J=6.0 Hz, 3 H), 1.38 - 2.41
(m, 9 H), 2.77 - 2.81 (m, 2 H), 2.95 - 8.03 (m, 3 H), 3.17 - 3.22 (m, 1 H), 3.94

43 N -OMe 306 |- 399 (m, 5 H), 630 (d, J=8.7 Hz, 1 H), 6.58 (dd, J=8.7, 2.8 Hz, 1 H), 6.76 (d.
/QJ/ J=2.8 Hz, 1 H), 6.85 (d, J=8.7 Hz, 1 H), 743 (dd, J=8.7, 2.3 Hz, 1 H), 8.02 (d,

J=2.3 Hz, 1 H)

(600 MHz, CHLOROFORM=-d) & ppm 1.12 (d, J=6.0 Hz, 3 H), 1.40 - 1.52
(m, 1 H), 1.66 ~ 2.03 (m, 5 H), 2.10 - 2.29 (m, 2 H), 2.30 — 2.44 (m, 1 H), 2.74

49 NN 400 |~ 284 (m, 2 H), 2.93 - 3.08 (m, 3 H), 3,16 ~ 3.26 (m, 1 H), 3.94 - 403 (m, 2
/Q/ H), 6.24 (d, J=9.2 Hz, 1 H), 6.61 (dd, J=8.9, 2.5 Hz, 1 H), 6.78 {d, J=2.3 Hz, 1

H), 7.36 (d, J=8.3 Hz, 1 H), 7.78 — 7.87 (m, 1 H), 8.56 (5, 1 H)




di hydr oqui nol i n-2(I H) -one (Conpound No. 22);

| - (2- met hoxyphenyl )-6-{3-[(2R)-2-net hyl pyrrolidin-I-yl]propoxy}-3, 4-

di hydr oguwoabiomne@is7H) - one ( Conpound No. 23); PCT/JP2010/052114

| - (3-fluorophenyl)-6-{3-[(2R)-2-nethyl pyrrolidin-|-yl]propoxy}-3, 4-

di hydr oqui nol i n-2(I H) - one (Conmpound No. 24);

| - (2, 4- di net hoxyphenyl ) -6-{3-[(2R) - 2- m;ft4hyl pyrrolidin-1-yl]propoxy}-3,4-

di hydr oqui nol i n-2(I H) - one (Conpound No. 25);

| - (3-fluoro-5-net hoxyphenyl)-6-{3 2R) - 2- et hyl pyrrolidin-1|-yl]propox 3,
4- di hydi0@Rli ndkble-1 2%/]| H) - one (Corrpgt(md) No. 26)y > yi1propoxy}-

| - (3, 5- derI uPioRhené\) 6-{3-[(2R) - 2-net hyl pyrrolidin-I-yl]propoxy}-3, 4-

d| hydro UL one /(" nlrprnnri No- ’)7\

| -(3, 4- ifluorophenyl) 6- {3- R) - 2- rrethylpyrrolldln | -yl ] propoxy} -3, 4-
di hydr od@"{8Md|n- 2(1 H~ one (Cofdund No. 28); "H NMR
I-(24d|f|uorophenyl) 6{3- (A@) 2 rrethylpyrrolldln | -yl ] propoxy}-i3, 4-

di hydroq ot 2(: r|) o \ €pp 29)

| - (4- chllor o- 24f | uor opheny! ) - - { 3 ‘[0 H"?*Oﬁé”t“ﬁi/f Y PO PR -3 VT Booxy) - 3, 4
_ di hydrloqui ndl i n-2(1 H) - one { Conffrolth#64NG9 (B@Y); 205 - 236(m 319, 27 - 285 m, 2H) 291
3-chl oror 55§ 6-{3-[ ( - 2- met ydply .0 @l 3 rlisire—13220h, | P BPOOY fn- 25, 0260 B9z,
di hydr oqui nol ijn-| | ] benzoni i f) elsad LOMTR NG, oDk, 33 di 1 1), 7.92 - 800 (m, 4
2-met hyl-5-[6-{3-[(2R) - et hy| pyr 04 1,4k 0; | 5 %hd PI-2RQXYY - 2- 0X0- 3, 4-

{600 MHz, GHLOROFORM-) O ppm 1,03 = 1.43 (m, 4 A), 1.56 = 2.69 (m, 8

H), 2.79 - 2.93 (m, 2 H), 3.01 - 327 (m, 3 H), 3.33 - 3.69 (m, 1 H), 3.94 -

51 NS 291 408 (m, 2H), 6.18 (d, J=8.7 Hz, 1 H), 6.60 (dd, J=8.9, 30 Hz, 1 H), 681 4,
\/Q J=2.8 Hz, 1 H), 751 (dd, J=7.8, 5.0 Hz, 1 H), 8.16 (dd, J=7.8, 2.3 Hz, 1 H),

8.80 - 8.89 (m, 1 H}

{660 Mz, CHLOROFORM-d) 8 ppm 1.12 (d, J=6.0 Fiz, 3 H), 140 — 151

tm, 1 H), 1.65 ~ 1.86 (m, 2 H), 1.88 — 2.07 (m, 3 H), 208 — 2.28 (m, 2 H), 229

- 242 (m, 1 H), 2.75 - 2.85 (m, 2 H), 2.04 ~ 3.00 (m, 3 H), 3.15 - 3.26 (m, 1

52 /Ej\f 384 1) 5.93 - 4.05 (m, 2 H), 6.20 (d, J=8.7 Hz, 1 H), 6.62 (dd, J=8.7, 2.8 Hz, 1 H),

= 6.81 (d, J=2.8 Hz, 1'H), 7.42 (dt, J=8.7, 2.3 Hz, 1 H), 835 (s, 1 H), 851 (d,

J=28 Hz, 1 H)

N

(600 MHz, CHLOROFORM-d) & ppm 1.08 - 1.43 (m, 4 H), 1.75 ~ 2.54 {m, 8
H), 2.63 (s, 3 H), 2.81 (dd, J=8.5, 6.2 Hz, 2 H), 2.98 - 3.16 (m, 3 H), 3.26 -
3go {345 (m, 1 H), 3.95 - 4.05 (m, 2 H), 6.26 — 6.31 {m, 1 H), 6.54 - 6.61 (m, 1 H),
6.76 - 6.81 {m, 1 H), 7.30 (d, J=8.3 Hz, 1 H), 7.49 (dd, J=8.3, 2.3 Hz, 1 H),
8.37 (d, J=2.3 Hz, 1 H)
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(600 MHz, CHLOROFORM-d) & ppm 1.08 (d, J=6.0 Hz, 3 H), 1.34 - 2.34
0 (m, 9 H), 2.71 ~ 2.79 (m, 2 H), 2.91 - 3.01 (m, 3 H), 3.12 - 3.20 {m, 1 H), 3.58
54 Me 296 [(s: 3 H), 3.96 - 4.03 (m, 2 H), 6.11 {dd, J=8.7, 2.3 Hz, 1 H), 6.54 (d, J=2.3 Hz,
/ﬁ:‘,\/ 1 H), 6.58 (d, J=8.7 Hz, 1 H), 6.65 (dd, J=8.7, 2.8 Hz, 1 H), 6.77 (d, J=2.8 Hz,
1 H), 7.7 {d, J=8.7 Hz, 1 H)

(600 Mz, GHLOROFORM-d) 8 ppm 1.08 ~ 1.18 (m, 3 H), 1,39 - 244 (m, 9
H), 2.84 — 2.89 (m, 2 H), 2.96 — 3,03 (m, 1 H), 306 — 3.10 (m, 2 H), 3.18 -
3.25 (m, 1 H), 3.93 (s, 3 H), 3.95 ~ 4.03 (m, 2 H), 6.29 - 633 (m, 1 H), 6,57
5 /iN:@\ 46 |44 J=0.7, 2.8 Hz, 1 H), 6.81 - 6.83 (m, 1 H), 7.06 — 7.08 (m,.1.H), 7.39 -
h OMe 743 (m, 1 H), 8.00 = 802 (m, 1 H), 8.08 - 8.06 (m, 1 H), 8.58 (d, J=2.3 Hz, 1
H)

[0103] (Example 2)
Preparation of 1-(1H-indol-5-y1)-6-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy}-3,4-



di hydroqui nolin-I1(2H) -yl ] benzonitrile (Conpound No. 32);
2- met hoxy-5-[6-{3-[(2R)-2-nmet hyl pyrrolidin-I-yl]propoxy}-2-oxo-3, 4-
di hydr oguwoabionob3s2H) - yl | benzonitril e (Conpound No. 33) PCT/JP2010/052114
6-{3-[(2R)-2-nmet hyl pyrrolidin-I-yl]propoxy}-I-(pyridin-2-yl)-3,4-
di hydr oqui nol i n-2(1 H) - one (Conpound No. 34);
6-{3-[(2R)-2- et hyl pyrrolidin- I-yI]pro%)xy}-I-(pyrldln 3-yl)-3, 4-
di hydr oqui nol i n-2(I H) - one (Conpound No.™ 35);
6-{3-[ (2R) - 2- et hyl pyrrolidi n- I-yI]propoxy}-I-(pyrlmd|n 5-yl)-3, 4-
gl ?yd{ o«ﬂuhyﬂgjqumoh@LZ(I}Hamee (GompowddNNG6)

3-[ (2R rrethylpyrrolldlnl- | ] pr opox 3,4-di hydro-2H1,3" -Db i i n-
one o (e 1537) yl']prop y} y i qui nol i n
6 {3-[(2R) - 2- net hyl pyrrolldln ll\¥|
2- one (Conmpound No. 38);
6-{3-[(2R) - 2- net hyl pyrrolidi n- iyl
di hydr oqui nol i n-2(I H)-one ( D d No. 39);
6-{3-[(2R)-2-nmethyl pyrrolidin ] propoxy}-1- (I, 6-naphthylizin-8-yl)-3,4-
di hydroqui nol i n-2(1 H)-one (Conpgtind No. 40); tert-butyl
5-[6-{3-[(2R)-2-net hyl pyrrolidim-l-yl] rropoxy}-2-oxo-3, 4-
di hydroqui nolin-1(2H)-yl]- i | e0- carboxyl ate (Conpound No. 41):

[0105] To a solution of tert-butyl 5-[6-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy}-2-oxo-

propoxy}- 3, 4-di hydro-2H1, 6" - bi qui nol i n-
pbr opoxy} -1 - (I, 5-napht hylizin-3-yl)-3, 4-

3,4-dihydroquinolin-1(2H)-yl]-1H-indole-1-carboxylate (Compound No. 41) prepared in the
same manner as shown in Example 1 (0.050 g) in methanol (0.19 mL), water (0.3 mL) and
potassium carbonate (0.041 g) were added and stirred at 80°C for 2 hours. The reaction
mixture was concentrated under reduced pressure, and the resulting residue was purified by
NH-type preparative TLC (on three plates of 0.25 mm thickness, developing solvent: ethyl
acetate) to give the titled compound (0.0090 g, 2.2%) as a colorless amorphous substance.
'H NMR (600 MHz, CHLOROFORM-d)  ppm 1.08 (d, J=6.4 Hz, 3 H), 1.36-1.46
(m, 1 H), 1.59-1.82 (m, 2 H), 1.85-2.01 (m, 3 H), 2.06-2.13 (m, 1 H), 2.14-2.21 (m, 1 H),
2.23-2.32 (m, 1 H), 2.79-2.87 (m, 2 H), 2.91-2.99 (m, 1 H), 3.01-3.09 (m, 2 H), 3.12-3.19
(m, 1 H), 3.90-4.01 (m, 2 H), 6.30 (d, J=9.2 Hz, 1 H), 6.50-6.56 (m, 2 H), 6.77 (d, J=3.2 Hz,
1 H), 6.95-7.01 (m, 1 H), 7.20-7.24 (m, 1 H), 7.43 (d, J=8.3 Hz, 1 H), 7.49 (d, J=1.8 Hz,
1 H), 8.46 (br. s., 1 H) ‘
MS (ESAPCI Dual) (Positive) m/z; 404(M+H)"
[0106] (Example 3)
Preparation of 1-(1H-indol-3-y1)-6-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy}-3,4-
dihydroquinolin-2(1H)-one (Compound No. 57)
[0107]



tert-butyl 3-[6-{3-[(2R)-2-nmethylryrrolidin-I-yl]propoxy}-2-oxo-3, 4-

di hydroqui nolin-I(2H)-yl]-1Hindol e-1-carboxyl ate (Conpound No. 42);

| - (2, 3- diwpadnm/d993k7benzodi oxi n- 6-yl)-6-{3-[ (2R) - 2- et hylppyrpzi1o/dinid yl |
propoxy}- 3, 4- di hydr oqui nol i n-2(| H)-one (Conpound No. 43);

| - (1, 3-benzodi oxol -5-yl)-6-{3-[(2R)-2-net hyl pyrrolidin-|-yl]propoxy}-3, 4-
di hydr oqui nol i n-2(1 H) -one (Conpound No.,44);
| - (2, 3-di hydro- 1| - benzof uran- 6-yl )-6-{3-1(2R)-2-mat hyl pyrrolidin-1-yl]propox
y}- 3, 4-di hydroqui nolin-2(l H)-one (Conpound No. 45);

6-[ 6-{3- Elfozmulazl t hyl pyrrolidin-1-yl]propoxy}-2-oxo- 3, 4- di hydr oqui nol i nl (
2H) -yl ] pyridi ne-3-carbonitrile (Conppaund No. 46);

| - (6-met hyl pyridi n-3-yl)-6-{3q4N-=2K Net hyl pyrrolidin-I-yl]propoxy}-3, 4-

di hydr oqui nolin-2(I H)-one (Co 47);

-met hyl pyrrolidin-I-yl]propoxy}-3, 4-

| - (5-chl oropyridin-2-yl)-6: -[(MR)-@mathyl pyrrolidin-I-yl]propoxy}-3, 4-

di hydr oquignol i n-2(| H) - one orpouny No. 49);

5-[6-{3-[ (BR) - 2- net hyl pyr [ yl ] propoxy} - 2- oxo- 3, 4- di hydr oqui nol i nl (
2H) -yl ] py MI coimpound No. 50);

2-[6-{3-[(2R);- 2- net hyl pyrrolidin-I-yl]propoxy}-2-oxo-3, 4-di hydroqui nol i nl (

2H) -yl ] py ne-3-carbonitrile (Conmpound No. 51);

[0108] The same procedure as shown in Example 2 was repeated to give the titled
compound, except that tert-butyl 5-[6-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy}-2-oxo-
3,4-dihydroquinolin-1(2H)-yl]-1H-indole-1-carboxylate (Compound No. 41) was replaced
by tert-butyl 3-[6-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy}-2-oxo-3,4-dihydroquinolin-
1(2H)-yl]-1H-indole-1-carboxylate (Compound No. 42).

'H NMR (600 MHz, CHLOROFORM-d) & ppm 1.08 (d, J=6.0 Hz, 3 H), 1.35-1.46
(m, 1 H), 1.62-1.82 (m, 2 H), 1.86-2.00 (m, 3 H), 2.06-2.13 (m, 1 H), 2.13-2.21 (m, 1 H),
2.22-2.32 (m, 1 H), 2.82-2.90 (m, 2 H), 2.90-2.99 (m, 1 H), 3.01-3.11 (m, 2 H), 3.11-3.19
(m, 1 H), 3.92-4.01 (m, 2 H), 6.47-6.51 (m, 1 H), 6.51-6.56 (m, 1 H), 6.80 (d, J=2.8 Hz,
1 H), 7.04-7.10 (m, 1 H), 7.16-7.24 (m, 2 H), 7.30 (d, J=2.8 Hz, 1 H), 7.38-7.44 (m, 1 H),
8.29 (br. s., 1 H)

MS (ESI/APCI Dual) (Positive) m/z; 404(M+H)"
[0109] (Example 4)
Preparation of 6-[(1-cyclobutylpiperidin-4-yl)oxy]-3,4-dihydro-2H-1,3’-biquinolin-2-one
(Compound No. 58)
[0110] (1) Preparation of 6-(1-cyclobutylpiperidin-4-yloxy)-3,4-dihydroquinolin-2(1H)-
one

[0111]



| - (5-fluoropyridin-3-yl)-6-{3-[(2R)-2-net hyl pyrrolidin-I-yl]propoxy}-3, 4-

di hydroqui nol i n-2(1 H) -one (Conpound No. 52);

| - (3- met wbpyromdzar2-yl ) - 6-{3-[ (2R) - 2- met hyl pyrrol i di n- Pcylippnopsiy - 3, 4-

di hydr oqui nol i n-2(I H)-one (Conpound No. 53);

| - (I -met hyl - 2- oxo-1, 2-di hydropyridin-4-yl)-6-{3-[(2R) -2-nethyl pyrrolidin-ly
| ] propoxy}- 3, 4-di hydr oqui nolin-2(1H) - gne (Compound No. 54); and

6' - met hoxy-6-{3-[ (2R)-2- et hyl pyrrolidin-I-yl]propoxy}-3, 4-di hydro-2H1, 3" -
bi qui nol i n-2-one (Conpound No. 55). [0094] The structural fornulae as well
as physilfatmelad7¢heni cal data of Conpound Nos. 2 to 55 are shown in Table

1.[0095] able 1-1] Table 1[0P96] [Table 1-2] Table 1 (continued)[0097]
[ Table 1 Tabl e 1 (continuedpf 00 [ Tabl e 1-4] Table 1 (continued)[ 0099]

[ Table 1- ap | (co ped) [ 9400] [Tabl e 1-6][0101] [Table 1-7] Table 1
(conti nued)[ 010 Tabl ¢ Tabj e 1 (continued) [0103] (Exanple 2)
Preparati on of

| - (I Hindol -5-yl )-6-{@-[(2R)-2-mat hyl pyrrolidin-1-yl]propoxy}-3, 4-di hydroqu
i nolin-2(IH)-one (Conpound No. 56)

[0112] Under a nitrogen atmosphere, to a solution of 6-hydroxy-3,4-dihydroquinolin-
2(1H)-one (5.00 g) and N-cyclobutyl-4-hydroxypiperidine (which can be synthesized as
described in W02005/108384) (7.10 g) in tetrahydrofuran (50 mL), diethyl
azodicarboxylate (40% in toluene, 16.7 mL) was added dropwise under ice cooling. ~ After
completion of the dropwise addition, the reaction mixture was warmed to room temperature
and stirred for 40 hours. The reaction mixture was concentrated under reduced pressure,
and the resulting residue was purified by silica gel column chromatography (eluting solvent:
chloroform/methanol = 95/5) to give the titled compound (2.30 g, 25%) as a colorless
powder.

[0113] (2) Preparation of 6-[(1-cyclobutylpiperidin-4-yl)oxy]-3,4-dihydro-2H-1,3’-
biquinolin-2-one (Compound No. 58)

[0114] [Formula 18]

N\

L

oo

[0115] A suspension of 6-(1-cyclobutylpiperidin-4-yloxy)-3,4-dihydroquinolin-2(1H)-one
synthesized in Example 4-(1) (0.10 g), 3-bromoisoquinoline (0.10 g), rac-trans-N,N’-
dimethylcyclohexane-1,2-diamine (0.047 g), copper iodide (0.016 g) and cesium carbonate

(0.22 g) in toluene (1 mL) was stirred at 110°C for 3 hours. The reaction mixture was



[0104] [Fornula 15] [0105] To a solution of tert-butyl

5-16-{3-[(2R) - 2- net hyl pyrrolidin-1-yl]propoxy}-2-oxo-

3, 4- di hydwoquionobi4n-| (2H) -yl ] -1 H-i ndol e-1 - car boxyl at e ( Eompeemaoddei4 41)
prepared in the sane manner as shown in Exanple 1 (0.050 g) in nethanol
(0.19 nmL), water (0.3 nL) and potassium carbonate (0.041 g) were added and
stirred at 800C for 2 hours. The reactign m xture was concentrated under
reduced pressure, and the resulting residue was purified by NHtype
preparative TLC (on three plates of 0.25 mmthickness, devel op |n?ecsol vent :

et hyl ac@edto romdppperaiiEe, @nlﬂteémléb%wm @dcfd%efbto fszl?& inggluflec ol or | ess
oo 5 by mateiigl. 1 1g Fite opgoncpnisgied aderguced pyessupe el B grsnlfipt fige

5 ,063291%% Byitted By NP 694, 562 a1t Ctroffnfobabs Tebifhe fottby: %xan%ztg 24(31 i
L 6. okacrtigdd Ao, 1]/%-‘69 i, OByl Blrppiv TEC 60 b oot 1nih a5 210,

(d, J=1. § : fé‘iﬁ@ rg)%mgﬁeth 1@4/;\?%(&% hRiEkd PYiBbIurddROVsY o @A%Sﬂ z;

404( MHH) + reparatio
| - (1 H-1 nglo} eclonbss aﬁio{rﬁi({u@g@s’te%c@'e'[ hyl pyrrolidin-1-yl]propoxy}-3,4-
di hydroqui nol i n-2(1 H-one (Conpound No. 57) [0107][ Fornul a 16]

H NMR (600 MHz, CHLOROFORM-d) 8 ppm 1.54-2.24 (m, 12 H), 2.54-2.80 (m,
3 H), 2.82-2.91 (m, 2 H), 3.04-3.12 (m, 2 H), 4.17-4.31 (m, 1 H), 6.30 (d, J=8.7 Hz, 1 H),
6.57 (dd, J=8.7, 2.8 Hz, 1 H), 6.83 (d, J=2.8 Hz, 1 H), 7.56-7.64 (m, 1 H), 7.74-7.81 (m,
1 H), 7.84 (d, J=8.3 Hz, 1 H), 8.10-8.22 (m, 2 H), 8.74 (d, J=2.3 Hz, 1 H)

MS (ESI/APCI Dual) (Positive) m/z; 428(M+H)*
[0116] (Example 5)
Preparation of 6-[(1-tert-butylpiperidin-4-yl)oxy]-3,4-dihydro-2H-1,3’-biquinolin-2-one
(Compound No. 59)
[0117] [Formula 19]

\

govses

[0118] The same procedure as shown in Example 4 was repeated to give the titled
compound, except that N-cyclobutyl-4-hydroxypiperidine was replaced by 1-tert-butyl-4-
hydroxypiperidine (which can be synthesized as described in J 6umal of Organic Chemistry,
2005, vol. 70, pp. 1930-1933).

"H NMR (600 MHz, CHLOROFORM-d) 6 ppm 0.82-2.61 (m, 14 H), 2.81-3.22 (m,
7 H), 4.09-4.43 (m, 1 H), 6.31 (d, J=8.7 Hz, 1 H), 6.57 (dd, J=8.7, 2.8 Hz, 1 H), 6.83 (d,



[0108] The sane procedure as shown in Exanple 2 was repeated to give the
titled conpound, except that tert-butyl

5-[ 6-{3- [WwoRprodwomt hyl pyrrolidin-1-yl]propoxy}-2-o0xo- PCT/JP2010/052114

3, 4-di hydroqui nolin-1(2H)-yl]-1Hindol e-I-carboxyl ate (Conpound No. 41) was
repl aced by tert-butyl

3-[6-{3-[(2R)-2-met hyl pyrrolidin-I-yl]pgopoxy}-2-o0xo- 3, 4- di hydr oqui nol i nl (
2H) -yl ] -1 H i ndol e- | - car boxyl at e (Conmpound No. 42). 1H NMR (600 MHz,
CHLOROFORMI M) d 1.62-1.82

1.08 (d, J=6.0 Hz. 3 1. 35-1, 46 1
(o 1218 bles pPRG 3 63 (i 1T, 5855 atrad 1 T 453 Bo Fpsd-10-Bigp
2.22-2.3 1 2.82-2. 2 H), 2.90-2.99 1 H, 3.01-3.11 2
H, 3. 11&%.(2%%(8&?@417%32&1293?9.(8]1 (mH)z H, 6.47- 6.(211 (mH)l H), 6.51- 6.(216
1 H), 6.80 = . 7. 04- 1 H, 7.16-7.24 2 H,
30 (5? Jzz.swﬁz@si/%‘ﬁﬁ}‘%z%i"?gﬁﬁe)(‘ﬂ% ig%;‘%@ng (E?. s.. 1H w(sm K

(

7.

g_ESI /APthlg%ELGx%aozéré)i ve) mz; 404(MtH)+ [0109] (Exanple 4) Preparation of
S

[

6-

[(I-cy di n-4-yl)oxy] -3, 4-di hydro-2H-1, 3' - bi qui nol i n-2- one
Conpoun 680 691 BALYIR 1 (4- 3 4-dihydroquinolin-
(1 oyl et Rt SRS SN - norephemy ) iy droguinolin
0111] [ For il Ae IbmbOdkdho tder a nitrogen atnosphere, to a sol ution of
hydr 0% ?4- gi%hyltlj]%oqui n%lui;wﬁl-
[0120] [Formula 20]

RN US

[0121] The same procedure as shown in Example 4 was repeated to give the titled
compound, except that 3-bromoquinoline was replaced by 4-fluoroiodobenzene.

"H NMR (600 MHz, CHLOROFORM-d) & ppm 1.59-2.23 (m, 12 H), 2.49-2.87 (m,
5 H), 2.91-3.17 (m, 2 H), 4.16-4.26 (m, 1 H), 6.24 (d, J=8.7 Hz, 1 H), 6.58 (dd, J=8.7, 2.8
Hz, 1 H), 6.77 (d, J=2.8 Hz, 1 H), 7.12-7.22 (m, 4 H)

MS (ESI/APCI Dual) (Positive) m/z; 395(M+H)"
[0122] (Example 6-2)
Preparation of 6-[(1-cyclobutylpiperidin-4-yl)oxy]-1-(4-fluorophenyl)-3,4-dihydroquinolin-
2(1H)-one hydrochloride (hydrochloride salt of Compound No. 60)
[0123] To a solution of 6-[(1-cyclobutylpiperidin-4-yl)oxy]-1-(4-fluorophenyl)-3,4-
dihydroquinolin-2(1H)-one (Compound No. 60) prepared in Example 6 (0.90 g) in a
mixture of ethyl acetate (10 mL) and ethanol (2 mL), 4N hydrochloric acid in ethyl acetate
(1.14 mL) was added and stirred at room temperature for 3 hours. The reaction mixture

was concentrated under reduced pressure, followed by addition of isopropanol (7 mL) and



2(IH)-one (5.00 g) and N-cycl obutyl -4-hydroxypi peridine (which can be

synt hesi zed as described in WO2005/108384) (7.10 g) in tetrahydrofuran (50
m.), di etwpl20szmoi4car boxyl ate (40%in toluene, 16.7 nlL) paagpraddestidr opw se
under ice cooling. After conpletion of the dropw se addition, the reaction
m xture was warned to roomtenperature and stirred for 40 hours. The
reaction m xture was concentrated undersgeduced pressure, and the resulting
residue was purified by silica gel colum chronat ography (eluting solvent:

Col or | co S BBRARRCY 6 Tasesiohs ST GLREHT GFassfimed for 5 Movines while heating fran
?b&lﬁr{osﬁ%?hﬁ%ﬂ* ?@ngﬁﬁ‘@% éﬁ%&@ﬁﬂ%@%lﬁéﬁég%o‘“ ?eé%@ﬁ'a’é} ;ﬁ%ﬁ%c{‘p%'a%e”v'vis' o
" exarpr o ) B ot e R e 5 ke T E R N

di net hyl gy}g{aq)_hexane-l ,2-diamne (0.047 g), copper iodide (0.016 g) and
cesium carbonate (0.22 g) in toluene (1 n) was stirred at 1100C for 3

hours. The readliiNNRIT6E0 Mgz, WNMSE0! S gﬁaglbllr.g@?gge@p%rm,wsqqﬁi {dftfﬁg,"“ th

chloroformand filtered to renove i ns terial s’ "The filtrate€ was

concent r at9sd2.odey 1 HydleEd.2pN(ES 3U)E2. 284 1 (18, 7 B, W.45-090 (Bsh e wes . gauri fi ed
by NH-type silica gel columm chromat ography (el uting solvent: hexane/ et hyl

acet at e €md2 H)i 299-34Q (an@ KEBi1FB2P (e paHRt3. 333 F0Cm( 0 H); 543,28 @$ 1081), L mm
t hi ckness, devel opi ng sol vent: chl orof orm nmethanol = 4/1) to give the
titled cémdeoRi(no0l BB16.44 (s44H), 6.67-6.77 (m, 1 H), 6.94-7.03 (m, 1 H), 7.26-7.30 (m,
2 H), 7.32-7.37 (m, 2 H), 10.82-10.93 (m, 1 H)
MS (ESVAPCI Dual) (Positive) m/z; 395(M+H)*
Melting point >250°C
[0124] The same procedures as shown in Examples 4 to 6 were repeated to prepare the
compounds listed below:
6-[(1-tert-butylpiperidin-4-yl)oxy]-1-phenyl-3,4-dihydroquinolin-2(1H)-one
(Compound No. 61);
4-{6-[(1-tert-butylpiperidin-4-yl)oxy]-2-oxo-3,4-dihydroquinolin-1(2H)-
yl}benzonitrile (Compound No. 62);
3-{6-[(1-tert-butylpiperidin-4-yl)oxy]-2-oxo-3,4-dihydroquinolin-1(2H)-
yl}benzonitrile (Compound No. 63);
6-[(1-tert-butylpiperidin-4-yl)oxy]-1-(5-fluoropyridin-3-yl)-3,4-dihydroquinolin-
2(1H)-one (Compound No. 64);
6-[(1-tert-butylpiperidin-4-yl)oxy]-1-(6-methoxypyridin-3-y1)-3,4-
dihydroquinolin-2(1H)-one (Compound No. 65);
6-[(1-tert-butylpiperidin-4-yl)oxy]-1-(4-fluorophenyl)-3,4-dihydroquinolin-2(1H)-
one (Compound No. 66);
6-[(1-cyclobutylpiperidin-4-yl)oxy]-1-(6-methoxypyridin-3-yl)-3,4-
dihydroquinolin-2(1H)-one (Compound No. 67);
6-[(1-cyclobutylpiperidin-4-yl)oxy]-1-(3,5-difluorophenyl)-3,4-dihydroquinolin-



as a col orl ess anor phous substance. 1H NWVR (600 MHz, CHLOROFORM d) d ppm
1.54-2.24 (m 12 H), 2.54-2.80 (m 3 H), 2.82-2.91 (m 2 H, 3.04-3.12 (m
2 H, 4. wos0B1093% 1 H), 6.30 (d, J=8.7 Hz, 1 H), 6.57prCudp20ieBs52714 2. 8 Hz,
1 H, 6.83 (d, J=2.8 Hz, 1 H), 7.56-7.64 (m 1H, 7.74-7.81 (m 1 H, 7.84
(d, J=8.3 Hz, 1 H), 8.10-8.22 (m 2 H), 8.74 (d, J=2.3 Hz, 1 H M (ESVAPC
Dual ) (Positive) mz; 428(MtH)+ [0116] iExarrpIe 5) Preparation of

6-[ (I -tert-butyl pi peridi n-4-y|)oxy]-3,2-di hydr o- 2H |, 3' - bi qui nol i n- 2- one

(Conpound No. 59) [0117] [Fornula 19] [0118] The sane procedure as shown in
Exanpl e %lﬁlhsnaébmmcmddﬂ\fo @Bue the titled conpound, except that

N- cycl obut yI - dr ox eridine was replaced by I-te 40% bcij é'l

hydr oxypi per i di K cyv&n ‘{lztbi péppaidise4<leribi(3-dhorpphari -3y raduBelitial  of
Organi c Chem str 2005, val. 70, pp. 1930 1933). 1H NVR (600 MHz,

CHL OROF G, ))n‘a( ndNo68% (m 14 H), 2.81-3.22 (m 7 H), 4.09-4.43 (m

e, 1t 7 s eipRRen ey STyt s@apfrmmf ooyl 405 8

8. 10- 8. / I
rﬂl g{)(w%)ﬁe l@ﬁ“nflﬁzi é 2)3 Hz, 1 H WM (ESI APCI Dual ) (POS|t|ve)

6-[(1-cyclobutylpiperidin-4-yl)oxy]-1-(5-fluoropyridin-3-yl)-3,4-dihydroquinolin-
2(1H)-one (Compound No. 71);
6-[(1-cyclobutylpiperidin-4-yl)oxy]-1-phenyl-3,4-dihydroquinolin-2(1H)-one
(Compound No. 72);
4-{6-[(1-cyclobutylpiperidin-4-yl)oxy]-2-ox0-3,4-dihydroquinolin-1(2H)-
yl}benzonitrile (Compound No. 73); and
3-{6-[(1-cyclobutylpiperidin-4-yl)oxy]-2-ox0-3,4-dihydroquinolin-1(2H)-
yl}benzonitrile (Compound No. 74).
[0125] The structural formulae as well as physical and chemical data of Compound
Nos. 61 to 74 are shown in Table 2.
[0126]



Preparation of
6-[ (I -cycl obutyl pi peridin-4-yl)oxy]-I-(4-fluorophenyl) -3, 4-di hydroqui nol i n-
2(1 H) - onew0Gormpowosad No. 60) [0120] [Fornula 20] [0121] Poedszmeognocedur e
as shown in Exanple 4 was repeated to give the titled conpound, except that
3- bronoqui nol i ne was repl aced by 4-fl uoroi odobenzene. 1H NVR (600 MHz,
CHLOROFORMd) d ppm 1.59-2.23 (m 12 H)592.49-2.87 (m 5 H), 2.91-3.17 (m
2 H, 4.16-4.26 (m 1 H), 6.24 (d, J:S.%zkt, 1 H, 6.58 (dd, J=8.7, 2.8 Hz,
1 H, 6.£7 d f:2.8 Hz, 1 H, 7.12-7.22 (m 4 H M (ESI/APCI Dual)
(Positiv?El %?-395(NMFD+ [0122] (Exanple 6-2) Preparation of
6-[(1-cygghusyl pi peridin-4-yl)oxy]-I-(4-fluorophenyl)-3, 4-di hydroqui nol i n-
2(IFD-oneahydrochIoride (hydrochl oride salt of Conpound No. 60) [0123] To a
solution of 6-[(l-cyclobdfyl piperidin-4-yl)oxy]-I|-(4-fluorophenyl)-3, 4-
dihydroquinggin-Z(IFD-on (Cqonpound No. 60) prepared in Exanple 6 (0.90 Q)
in a mxtur t hy (10 nm.) and ethanol (2 ni), 4N hydrochloric
acid in ethyl lacegta 14 nm) was added and stirred at roomtenperature
for 3 hours. Th& r¥action mixture was concentrated under reduced pressure,
followed hy addition of isopropanol (7 m) andethanol (2 nl) to the
resi due. | The nilxture was stirred o] 5 minutes while heating in an oil hath
(11000), [Carerurdien giirfed while ?ﬁ fing to roomtenpggagure. The
preci pitate wag collecfed by filltgalion and dried to give the titled

O

conpound 6931959 Tas—a——cotqgries

(800 MHz, CHLOROFORM-d) & ppm 1.07 (s, 9 H), .71 — 1.80 (m, 2 H),

Me we 1.92 - 2.00 (m, 2 H), 2.34 - 241 (m, 2 H), 2.76 ~ 2.88 (m, 4 H), 2.98 - 303 (m,
61 Me)a /© 579 [2H). 413~ 420 Gn, 1 H),6.24 (6, J=8.7 Hz, 1 H). 6.56 (dd, J=8.9, 30 Hz. 1
H), 675 = 6.78 (m, 1 ), 7.22 (d, J=8.3 Hz, 2 H), 7.36 - 742 (m, 1 H), 7.45 -
7.51(m, 2 H)

{600 MHz, GHLOROFORM~d) & ppm 1.08 (s, 9 H), 1.72 = 1.81 (m, 2 H),
1.92-201 (m, 2 H), 2.34 - 243 (m, 2 H), 2.74 - 2.89 (m, 4 H), 2.96 — 3.04 (m,
2 H), 414 - 4.23 (m, 1 H), 6.23 (d, J=8.7 Hz, 1 H), 6.59 (dd, J=8.7, 2.8 Hz. 1
H), 6.79 (d, J=2.8 Hz, 1 H), 7.39 (d, J=B.7 Hz, 2 M), 7.76 {d, J=8.7 Hz, 2 H)

404

'
62 Me

(600 MHz, CHLOROFORM~-d) & ppm 1.08 {s, 9 H), 1.71 ~ 1.81 (m, 2 H),
1.92 - 2.02 {m, 2 H), 2.33 - 2.43 (m, 2 H). 2,75 — 2.89 (m, 4 H), 2.96 - 3.06 (m,
404 |2 H), 414 - 423 (m, 1 H), 6.20 (d, J=8.7 Hz, 1 H), 6.57 - 6,63 {m, 1 H). 6.79
(d, J=2.8 Hz, 1 H), 7.51 (d, J=8.3 Hz, 1 H), 7.54 - 7.62 (in, 2 H), 7.67 {d, J=7.8
Hz, 1 H)

Me ne
63 Me)g

jou
D\CN
(600 MHz, CHLOROFORM-d) & ppm 1.08 (s, 9 H), 1.72 - 1.83 (m, 2 H),
Mj&e 1.91 - 2,02 (m, 2 H), 2.32 - 2.45 (m, 2 H), 2.76 ~ 2.88 (m, 4 H), 2.98 - 3.07 (m,
64 Me 398 12 1), 4.15— 424 (m, 1 H), 6.27 (d. J=8.7 Hz, 1 H), 6.58 — 6:64 (m, 1 H), 6.79
/@/OMG

(d, J=2.8 Hz, 1 H), 7.38 - 745 (m, 1 H), 8.34 (s, 1 H), 8.50 (d, J=2.3 Hz, 1 H)

{600 MHz, CHLOROFORM-d) & ppm 1.08 (s, 9 H), 1.72 - 1.82 (m, 2 H),
1.92 - 201 (m, 2 H), 2.33 - 242 (m, 2 H), 2.75 - 2.88 {m, 4 H), 2.97 - 3.03 (m,
410 |2 H)397(s,3 H). 4.14 - 421 {m, 1 H), 6.30 {d, J=8.7 Hz, 1 H), 6.56 — 6.61
(m, 1 H), 6.77 (d, J=2.8 Hz. 1 H), 6.86 (d, J=8.7 Hz, 1 H), 7.43 (dd, J=B.7, 2.8
Hz, 1 H), 803 (d, J=2.3 Hz, 1 H)

'S
65 Me

(600 MHz, CHLOROFORM-d) § ppm 0.94 — 1.23 {m, 9 H), 1.66 - 2.13 (m, 4
397 |H). 232 - 249 (m, 2 H), 2.72 - 307 (m, 6 H), 409 — 4.31 (m, 1 H). 6.20 - 6.27
(m, 1 H), 652 - 6.60 (m, 1 H),6.73 - 6.77 (m, 1 H). 7.12 - 7.21 {m, 4 H)

66 Me




crystal .

H) ,

1 NWVR (600 MHz, DM5O-d6) d ppm 1.63-1.79 (m 2 H),
2.06-2.20 (m 4 H),
2.99-3.02 (m 2 H),
3.54-3.74 (m 1 H),
6.94-7.03 (m 1 H),

1.95-2.03 (m 1 H),
(m 2 H,wd.2668/@2083 (m 2 H),
3.33-3.40 (m 1 H),
6.67-6.77 (m 1 H),

2.28-2.41 (m 2 H),
3. 15- 2c23rto/021H) ,
4.40-4.68 (m 1 H), 6.14 (s,
7.26-7.30 (m 2 H),

H, 10.82-10.93 (m 1 H M (ESI/APCI Dual) (Positive) mlz; 395(M+H) +
Mel ting point >250C [0124] The sane procedures as shown in Exanples 4 to 6

were repeated to

are the conpounds |isted bel ow

1.81-1.92 (m 1
2.65-2. 70

1H),
7.32-7.37 (m

2

6-[ (1 -t el 28t L/Tab[)e:)?ggl di n- 4-yl ) oxy] - | - phenyl - 3, 4- di hydr oqui nol i n- 2(1 H) - one

(Corrpounq-?y%zggg)n;tinﬂé&ﬁl- [ (1 -tert- bu:tyl pi peridin-4-yl)oxy]

-2-0Xx0-3
3-{6-[ (I
yl j benzo
6-[(l-te
nolin- 2
6-[(l-te

Al

4-Ul1 H]
C_tm%;go_tlﬁd
Ni Noei | ¢
't - but

aroqurn
put yl i p
2 (®npo
| pi peri

DI T 1= I( 21
brid

I n-4-y
ind I‘ﬁg 63
i n-4-vyl)d

yHbenzonrtrte—(Compound—iNo:

627
n-1(2H) -

y] - 2- oxo- 3, 4-di hﬁ/g&gqui nol i

XMA {1 - (5-fluoropyridin-3-yl)-3, 4-di hydr ¢

hqui

| H) -0
Ft - but

67

ne (Conp
| pi peri

Y

bund No. 6
i n-4-yl)d

/©/0Me

(600 %z, OHLOli(])FORM—d) & .ppm 1.61 = 1.74 (m, 2 I§ 1.74-1.82 (m, 2
- (6- et oxyﬁ)yrl I n-3- I'D- , 4-

H), 1.82 = 1.1 (m, 2 HJ, 191 = 1.98 {m, 2 H), 1.99 - Z06 (m, 2 H), 2.06 - 2.16
(m, 2 H), 2.55 — 2.64 (m, 2 H), 2.68 — 2.75 (m, 1 H), 2.77 - 2.83 (m, 2 H). 298
~ 3.08 {m, 2 H), 3.97 (s, 3 H), 4.18 — 425 (m, 1 H), 6,30 (d, J=8.7 Hz, 1 H).
6.59 (dd, J=8.9, 3.0 Hz. 1 H), 6.77 (d. J=3.2 Hz, 1 H). 685 (d, J=8.7 Hz, 1 H),

743 (dd, J=8.7, 28 Hz, 1 H), 8.03 (d, J=2.8 Hz, 1 H)

68

Y

413

{600 MHz, CHLOROFORM~d) & ppm 1.61 — 2.21 (m, 12 H), 2.54 — 2.67 (m,
2 H). 268 ~ 2.81 (m, 3 H), 2.96 - 3.02 (m, 2 H), 4.18 ~ 4.28 (m, 1 H), 6.31 (d.
J=8.7 Hz, 1 H), 6.61 (dd, J=8.7, 28 Hz, 1 H), 6.75 - 689 (m, 4 H)

69

>

P 1P

395

{600 MHz, CHLOROFORM-d) & ppm 1.54 — 2.24 (m. 12 H), 2.52 - 2.67 (m,
2 H), 2.68 ~ 2.83 {m, 3 H), 2.96 -~ 3.08 (m, 2 H), 4.17 - 4.28 (m, 1 H), 6.27 {d,
J=8.7 Hz, 1 H), 6.58 (dd, J=8.7, 2.8 Hz, 1 H), 6.77 (d, J=2.8 Hz, 1 H), 6.94 -
6.99 (m, 1 H). 7.08 (d, J=7.8 Hz, 1 H), 7.07 - 7.14 (m, 1 H), 740 - 7.48 {m, 1
H)

70

3

41

{600 MHz, CHLOROFORM-d) & ppm 1.60 — 2.19 (m, 12 H), 2.54 - 2.66 (m,
2 H), 267 - 2.81 (m, 3 H), 2.97 - 3.02 {m, 2 H), 4.17 - 4.26 (m. 1 H), 6.26 (d,
J=8.7 Hz, 1 H), 6.58 (dd, J=8.7, 2.8 Hz, 1 H), 6.76 (d. J=2.8 Hz, 1 H), 7.14 ~
7.19 (m, 2 H), 7.42 — 7.48 (m, 2 H}

71

396

{600 MHz, CHLOROFORM—d.) & ppm 1.65 — 2.26 (m, 12 H), 2.55 - 2,88 (m,
5H), 300 - 3.1 (m, 2 H), 4.20 - 4.32 (m, 1 H), 6.31 (d, J=8.7 Hz, 1 H), 6.64
(dd, J=8.9, 3.0 Hz, 1 H), 6.82 (d, J=2.8 Hz, 1 H), 7.37 - 753 {m, 1 H), 8.37 (s, 1
H). 853 {d, J=2.8 Hz, 1 H)

72

o| P

377

{600 MHz, CHLOROFORM~-d) & ppm 1.60 ~ 2.21 (m, 12 H), 2.54 - 282 (m,
5 H), 297 - 3.04 {m, 2 H), 4.17 — 4.26 (m, 1 H), 6.25 (d, J=8.7 Hz, 1 H), 6,56
(dd, J=89, 3.0 Hz, 1 H), 6.76 {d, J=28 Hz, 1 H), 7.21 - 7.24(m, 2 H), 7.37 -
741 (m, 1 H), 7.46 - 7.51 (m, 2 H)




di hydr oqui nol i n-2(1 H) - one (Conmpound No. 65); _ _
6-[(l-tert-butyl pi peridin-4-yl)oxy]-I-(4-fluorophenyl) -3, 4-di hydroqui nol i n-
2(1 H) - omwo(2€ovmpasand No. 66); PCT/JP2010/052114

6-[ (I -cycl obutyl pi peridin-4-yl)oxy]-I-(6-nmethoxypyridin-3-yl)-3,4-

di hydr oqui nol i n-2(I H) - one (Corrpound No. 67);

6-[ (I -cycl obutyl pi peridin-4-yl)oxy]-Il-(&g 5-difluorophenyl) -3, 4-di hydroquino
i n2(1 H) - one (Conpound No. 68); 4 hvd I
6-[(l-cy r dm4 yI)oxy]-I-(3 f I uor ophenyl) - 3, 4-di hydr oqui nol i n-
2(1 Fi)-ongdlggﬂnﬁf’%ﬁ% §i hvd I

| - (4-chl EE gg (I-cyclobutylplperldln 4-yl)oxy] -3, 4-di hydr oqui nol i n-
2(| |_|) -anr \.lullu |w 7n\ | ) d h d .
6-[ (I-cygl obut ¥yl pi peri fdin- 4 yl)p -1 -(5-fluoropyridin-3-yl)-3, 4-di hyd[ oqui
nol i n- pr"?%ﬂ,_-rbdw (ReonppundPNo. ~ [k 'H NMR

6-[ (I -cygl obutyl pi peridin-4-yl)pwuyl|-|-phenyl -3, 4-di hydroqui nol i n-2(I H) } one
(Conpoung No. ¥2); e (600 MHz, GHLOROFORM-d)é‘ppm161 2.21 (m, 12 H), 2.54 ~ 2.81 (m,

4-j_{ gékglonf%gg: |0)UE pi pSr '&}él)) c¥|¥]z972 39:?‘(9 E Dy draayi 0ok Melesald |

y Z . 02

- %wa&f BT oy a1

I

cycl obuf yl pi peridi n-4tyl )oxy] }2- cg%zﬁwﬂf ('.ﬂ
yl }benzopitril ¢ (Conpound No. 7H). ‘{“031*25] The structural formul ae as well
as physifgal anfl chem cal data o ]

Tpoumd

(650 MHz, GHLOROFORM-d) & ppm 1.55 — 2.26 (m, 12 H), 2.52 - 283 (m.
D\ /@c - |5 H). 297304 (m, 2 H), 4.18 - 428 (m, 1 H), 6.20 (d. J=B.7 Hz, 1 H), 6.60

" N | 92 |d J=8.7, 28 Mz, 1 H), 6.79 (o, J=28 Hz, 1 ), 7.49 - 7.53 (m, 1 H), 7.55 -

762 {m, 2 H), 768 {(d, J=7.8 Hz, 1 H)

[0129] (Example 7)

Preparation of 1-(4-fluorophenyl)-6-{[1-(propan-2-yl)piperidin-4-yljoxy}-3,4-
dihydroquinolin-2(1H)-one (Compound No. 75)

[0130] (1) Preparation of tert-butyl 4-(2-0x0-1,2,3,4-tetrahydroquinolin-6-
yloxy)piperidine-1-carboxylate

[0131] [Formula 21]

x, 1o
(LT

[0132] A suspension of 6-hydroxy-3,4-dihydroquinolin-2(1H)-one (5.0 g), tert-butyl
4-(methanesulfonyloxy)piperidine-1-carboxylate (13 g) and potassium carbonate (5.1 g) in
N,N-dimethylformamide (30 mL) was stirred at 100°C for 20 hours. The reaction mixture
was cooled to room temperature, diluted with water and extracted with chloroform. The
organic layer was washed with brine and concentrated under reduced pressure. The
resulting residue was purified by NH-type silica gel column chromatography (eluting

solvent: chloroform/hexane = 4/1) to give the titled compound (6.9 g, 65%) as a colorless



Nos. 61 to 74 are shown in Table 2. [0126][ Tabl e 2-1] Table 2[0127] [Table
2-2] Table 2 (continued)[0128] [Table 2-3] Table 2 (continued) [0129]

( Exanpl e W 2Proapes4at i on of PCT/JP2010/052114

| - (4-f 1l uorophenyl)-6-{[I-(propan-2-yl)piperidin-4-yl]oxy}-3, 4-

di hydr oqui nol i n-2(1 H) -one (Conpound No. 75) [0130] (1) Preparation of
tert-butyl 4-(2-oxo-1,2,3,4-tet rahydrog i nolin-6- yloxy)piperidine-
1-carboxyl ate [0131] [Forrmula 21] [013 ? A suspensi on of

6- hydr oxy- 3, 4-di hydroqui nolin-2(1H-one (5.0 g), tert-butyl

4- (et hasodidul f onyl oxy) pi peri di ne-1-carboxyl ate (13 g) and potassi um
carbonat e §_5.1 g) in N Ndinethylformam de (30 nl) was stirred at 1000C for
20 hour s[013%e (RkReeppistionok tegirutiteds (Icofleeropkenybotroxedet:dt ure, diluted with

wat er and extracted with chloroform The organic |ayer was washed wth

bri ne arf@trayidEmralinggyipxymirsritinrckqaipedatire. The resul ting resi due was
purifie NH: t i.lica gel colum chromatography (eluting sol vent:
chl or of %yﬂeﬁﬂéﬁ‘ia}zi) to give the titled conpound (6.9 g, 65% as a
colorlesssolid. [0133] (2) Preparation of tert-butyl
4-(1-(4-fluorophenyl)-2-oxo-1,2,3, 4-

A -
O

[0135] A suspension of tert-butyl 4-(2-0x0-1,2,3,4-tetrahydroquinolin-6-yloxy)piperidine-
1-carboxylate prepared in Example 7-(1) (3.0 g), 1-fluoro-4-iodobenzene (2.9 g), rac-trans-
N,N’-dimethylcyclohexane-1,2-diamine (1.2 g), copper iodide (0.41 g) and cesium
carbonate (5.6 g) in toluene (8.0 mL) was stirred at 100°C for 4 hours. The reaction
mixture was cooled to room temperature, diluted with toluene and filtered to remove
insoluble materials. The filtrate was concentrated under reduced pressure. The resulting
residue was purified by silica gel column chromatography (eluting solvent: hexane/ethyl
acetate = 7/3 to 1/4) to give the titled compound (3.8 g, 99%) as a colorless amorphous
substance.

[0136] (3) Preparation of 1-(4-fluorophenyl)-6-(piperidin-4-yloxy)-3,4-dihydroquinolin-
2(1H)-one hydrochloride

[0137]



t et r ahydr oqui nol i n- 6-yl oxy) pi peri di ne-I-carboxylate [0134] [Fornula 22]

[ 0135] A suspension of tert-butyl

4- ( 2- oxo-Wp2pBy0ve34et r ahydr oqui nol i n- 6- yl oxy) pi peri di ne- ptToR2ZbORS2BL €
prepared in Example 7-(1) (3.0 g), |-fluoro-4-iodobenzene (2.9 g),
rac-trans- N, N -di net hyl cycl ohexane-1,2-diamne (1.2 g), copper iodide
(0.41 g) and cesium carbonate (5.6 Q) 'g toluene (8.0 nL) was stirred at
1000C for 4 hours. The reaction m xturg was cooled to roomtenperature,
diluted with toluene and filtered to renove insoluble materials. The
filtrat dFomsuladdktentrated under reduced pressure. The resulting residue was
purified by silica gel colum chronmatography (eluting solvent: hexane/ethyl
acetate = 7/3 to 1/4) to give the titled conpound (3.8 g, 99% as a

col orl ess anorphous substance. [0136] (3) Preparation of

| - (4-f1 uorophenyl) - 6- (pi di n- 4-yl oxy) - 3, 4-di hydroqui nol i n- 2(| H)-one
hydr ochl ori de [0137][ Fo g 23] [0138] To a solution of tert-butyl
4-(I-(4-f|uorophenyl)-z-oszl,2,3,4-tetrahydroquinoIin-

6- yl oxy) pi peri di ne-1-carboxyl ate prepared in Exanple 7-(2) (6.0 g) in a

m xture of | ac ) and ethanol (4 nlL), 4Whydrochloric acid in
et hyl ac te (10 s added dropwi se at roomtenperature and stirred
for 16 houks. i Xxture was concentrated under reduced pressure,
diluted with eth acetate and stirred at room

[0138] To a solution of tert-butyl 4-(1-(4-fluorophenyl)-2-oxo-1,2,3,4-tetrahydroquinolin-
6-yloxy)piperidine-1-carboxylate prepared in Example 7-(2) (6.0 g) in a mixture of ethyl
acetate (12 mL) and ethanol (4 mL), 4M hydrochloric acid in ethyl acetate (10 mL) was
added dropwise at room temperature and stirred for 16 hours. The reaction mixture was
concentrated under reduced pressure, diluted with ethyl acetate and stirred at room
temperature for 1 hour. The precipitate was collected by filtration and dried to give the
titled compound (5.1 g, 99%) as a colorless solid.

[0139] (4) Preparation of 1-(4-fluorophenyl)-6-{[1-(propan-2-yl)piperidin-4-ylJoxy}-3,4-
dihydroquinolin-2(1H)-one (Compound No. 75)

[0140] [Formula 24]

LT

[0141] A suspension of 1-(4-fluorophenyl)-6-(piperidin-4-yloxy)-3,4-dihydroquinolin-
2(1H)-one hydrochloride prepared in Example 7-(3) (0.30 g), potassium carbonate (0.55 g)
and 2-iodopropane (0.68 g) in N,N-dimethylformamide (10 mL) was stirred at 100°C for



tenperature for 1 hour. The precipitate was collected by filtration and
dried to give the titled conmpound (5.1 g, 99% as a colorless solid. [0139]
(4) Prepawvatzommads7l - (4-f1 uorophenyl) - 6-{ PCT/JP2010/052114

[ ~(propan-2-yl)pi peridin-4~yl]oxy}-3,4- dihydroqui nolin-2(IH)-one
(Conpound No. 75) [0140] [Fornula 24] [0141] A suspension of

| - (4-fl uorophenyl)-6-(piperidin-4-yl oxy) -3, 4-di hydroqui nolin- 2(lH)-one
hydrochl ori de prepared in Exanple 7-( (0.30 g), potassium carbonate (0.55
g) and 2-iodopropane (0.68 g) in N, N-dinethylformam de (10 nL) was stirred
at 1000CHbor, 1 TheueactiFheixeacwaeoakdktoupemiempaatire dilutsdvgdvwaEhifd at ur e,
diluted with water and extracted with chloroform_ The orgapic |ayer was
washed wkirdctdst witle chldraferan.ovEle eratnie fayes waswrshed svith brine, Qﬁ?fPEYFﬁc entr at ed
under reduced pressure. The resulting resi due was purified bﬁ-} Sili é& gel

col umm' ehirysheuscgdiphsuliae and srgcastaledimderielBragk RPN IREFEPIHSEEHINol =
(600 W ppribreRCRliFtgelaoppR Sropsoartycliig SgAIOLERES (& 3N

T B e e
(Pon tvey s s dpasthBarty. Qe SROFORND ot 110 M3-(6HAHEATE, T3ALE:
[1- (cycloprepylygrbiy! hRhPSEb s 22 v)) 21y b:d3 ot sfHnyolommhenith) 2 B)416-
4.25 (m, 1 H), 6.24 (d, J=9.2 Hz, 1 H), 6.58 (dd, J=8.9, 3.0 Hz, 1 H), 6.77 (d, J=2.8 Hz, 1 H),
7.13-7.22 (m, 4 H)
MS (ESVAPCI Dual) (Positive) m/z; 383(M+H)"
[0142] (Example 8)
Preparation of 6-{[1-(cyclopropylmethyl)piperidin—4-yl]oxy}-1-(4-ﬂuorophenyl)-3,4-
dihydroquinolin-2(1H)-one (Compound No. 76)

[0143] [Formula 25]

[0144] A suspension of 1-(4-ﬂu0rophenyl)—6-(piperidin-4-yloxy)-3,4-dihydroquinolin—
2(1H)-one hydrochloride prepared in Example 7-(3) (0.30 g), potassium carbonate (0.55 g)
and (bromomethyl)cyclopropane (0.32 g) in N,N-dimethylformamide (10 mL) was stirred at
100°C for 6 hours. The reaction mixture was cooled to room temperature, diluted with
water and extracted with chloroform. The organic layer was washed with brine, dried over
anhydrous sodium sulfate and concentrated under reduced pressure. The resulting residue

was purified by silica gel column chromatography (eluting solvent: chloroform —



di hydroqui nol i n-2(I H) -one (Conmpound No. 76) [0143] [Fornula 25] [0144] A
suspensi on of |-(4-fluorophenyl)-6-(piperidin-4-yloxy)-3,4-di hydroqui nol i n-
2(| H) - onewbydrooobd4or i de prepared in Exanple 7-(3) (0. 30rgrJppabd/amsiaum
carbonate (0.55 g) and (brononethyl)cycl opropane (0.32 g) in

N, N-di met hyl f ormam de (10 nmL) was stirred at 1000C for 6 hours. The
reaction m xture was cooled to roomtegperature, diluted with water and
extracted with chloroform The organic Tayer was washed with brine, dried

over anhydrous sodi um sul fate and concentr at ed undm(i;Fl Eguce essure. The
resul ti r@lﬁreﬁlr@ﬂéemlﬁlﬂfﬁwfﬂw@melwgﬁla%lﬁglﬁ e h &‘éﬁ?ﬁy (el uting

sol vent: chl or of or nchl or of or rret ha =4/ ] nd arati T

singl e plexelopiie solvigni: Fhiprofara/methpng Gl)ﬁ@;g sitho e Ehmmsias 4} ﬁg?%ﬂm -
9/ 1) tocgve the titl d co ound (0 11 g, 35% as a colorless am)rphous
subst an I 8 $ROFORM d) d ppm 0.07-0.14 (m 2 H),

i ?7'20'235'2( 50 1?{#'@ E@OW%C@OM&M-WEP% ‘ﬁ?‘gﬂ%éﬁ 20, fh? 4 68 (or .
2 H? (12-§9 1;1_6) leﬁzl Béﬁ‘ﬁ)kﬁ H@EP%E% TABe %IZ)é L(BIS:’O Itive 2'7rr‘1ﬁz76 (e

X
5( M+ 92,
{101 55 ool e 0 o 2 o 1 1 657 o1
h

i hydroopigmgd, it ﬂ{)?éhhi)(d,qag.s(f@my r7d13Np21 Zrﬁ) 4 H)
MS (ESI/APCI Dual) (Positive) m/z; 395(M+H)*

J
3
6-
di

[0145] (Example 9)

Preparation of 6-[(1-cyclopropylpiperidin-4-yl)oxy]-1-(4-fluorophenyl)-3,4-
dihydroquinolin-2(1H)-one (Compound No. 77)

[0146] [Formula 26]

ROV

[0147] A suspension of 1-(4-fluorophenyl)-6-(piperidin-4-yloxy)-3,4-dihydroquinolin-
2(1H)-one hydrochloride prepared in Example 7-(3) (0.30 g), triethylamine (0.080 g), [(1-
ethoxycyclopropyl)-oxy]trimethylsilane (0.69 g), acetic acid (0.48 g) and molecular sieves
3A (1.0 g) in methanol (10 mL) was stirred at room temperature for 1 hour, followed by
addition of sodium cyanoborohydride (0.25 g) and stirring at the same temperature for

16 hours. The reaction mixture was warmed to 95°C, heated under reflux for 7 hours, and
then cooled to room temperature, followed by filtration to remove insoluble materials.

The filtrate was concentrated under reduced pressure, and the résulting residue was purified

by silica gel column chromatography (eluting solvent: chloroform — chloroform/methanol



[0146] [Fornula 26] [0147] A suspension of

| - (4-fl uorophenyl)-6-(piperidin-4-yl oxy)-3,4-di hydroqui nolin- 2(1H)-one
hydr ochl owodelopmesar ed i n Exanple 7-(3) (0.30 g), trietrgrarneo{2014080 g),

[ (1- ethoxycycl opropyl)-oxy]trinethylsilane (0.69 g), acetic acid (0.48 Q)
and nol ecul ar sieves 3A(1.0 g) in nethanol (10 nL) was stirred at room
tenperature for 1 hour, followed by ﬁggi tion of sodi um cyanoborohydri de
(0.25 g) and stirring at the sanme te rature for 16 hours. The reaction

m xture was warnmed to 95C, heated under reflux for 7 hours, and then cool ed
to room nﬂ?‘ﬁﬂd piepiaiivé TLCqoed smgla‘plhtter(ﬁﬂllmmth@kn@ﬁ{ﬂ%elpﬁg’ﬂlsﬂbﬂ% mat eri al s.
The filtrate was concentrated under reduced pressure, and tr resul ting

r esi duechiaefqroymtihenblzyd/s) toi giee deltitled compownst Ot dr AR AT 2 €8 Oﬁffsng sol vent :
chl or of orm chl or of or mf met hanol = 4/ 1) and preparative TLC (on a single plate
of 2 mmarhéoipbkwsesibstanikevel opi ng sol vent: chl orof ornf net hanol = 9/1) to give

5 A P I |
1.89- 2. o
o 9@,1{)1()?71& D, ,q)x% 3 R900d B, %{#}224%?%% £ 33 %8%.@@22@3292@4 <(:| m 2
\'3/58( R 39559& ?@@4 fo '21')283@1(71%%68217 =gt H)ZE,X%%II))EGSGT?LS%@ @n 4 H
P
I r(ega][ ?E&Bo?)%éy%])(nk ]{%) (pl;§r7r% (Iai n-}ﬂ)- yl ) propoxy] - 3, 4- di hydr oqui nol i n-
MS (ESI/APCI Dual) (Positive) m/z; 381(M+H)"

[0148] (Example 10)

Preparation of 1-(4-ﬂu0rophenyl)-6-[3-(pyrrolidin-1-y1)pr0poxy] -3,4-dihydroquinolin-
2(1H)-one (Compound No. 78)

[0149] (1) Preparation of 6-(3-chloropropoxy)—3,4-dihydroquinolin-2(1H)-one
[0150] [Formula 27]

H
/@jo
o "0

[0151] A suspension of 6-hydroxy-3,4-dihydroquinolin-2(1H)-one (50 g), cesium
carbonate (150 g) and 1-bromo-3-chloropropane (58 g) in acetonitrile (300 mL) was stirred
at 110°C for 4 hours. The reaction mixture was cooled to room temperature, diluted with
chloroform and filtered to remove insoluble materials. The filtrate was concentrated under
reduced pressure. The resulting residue was purified by silica gel column chromatography
(eluting solvent: chloroform — chloroform/methanol = 4/1), and the resulting solid was
subjected to recrystallization from ethanol to give the titled compound (42 g, 68%) as a
colorless solid.

[0152] (2) Preparation of 6-[3—(pyrrolidin—1-yl)propoxy]-3,4-dihydroquinolin-2(1H)-one
[0153]



2(I H)-one (Compound No. 78) [0149] (1) Preparation of

6- (3-chl or opr opoxy) - 3, 4- di hydroqui noli n-2(1 H -one [0150] [Fornula 27]

[0151] A wogpswwizan of 6-hydroxy- 3, 4-di hydroqui nol i n- 2( lPEraemao/(8014) ,

cesi um carbonate (150 g) and | -brono-3-chl oropropane (58 g) in acetonitrile
(300 nL) was stirred at 1100C for 4 hours. The reaction m xture was cool ed
to roomtenperature, diluted with chI oformand filtered to renove
insoluble materials. The filtrate was ébncentrated under reduced pressure.
The resulting residue was purified by silica gel columm chromat ography

(el uti ngFos@bleed®]: chl orof orm chl orof orm nmet hanol = 4/1), and the resulting
solid was subjected to recrystallization fromethanol to give the titled
conpound (42 g, 68% as a colbrless solid. [0152] (2) Preparation of
6-[3-(pyrrolidin-1-yl) ; dlhydrqu|noI|n 2(1 H)-one [0153][Fornu|a

pr epared i nm 10 g) and pyrrolldlne (15 g) in 2- propanol (15
m.) was sti red~at $90C Yor 2 days. The reaction m xture was cooled to room
tenmperatyre/ diluted with water and extracted with chloroform The organic

| ayer was. washed with brine, dried over anhydrous sodium sul fate and
concentrated under reduced pressure. The resulting residue was purified by
silica gel colum chromatography (eluting solvent: chloroform

[0154] A solution of 6-(3-ch10r0propoxy)-3,4-dihydroquinolin—2(1H)—one prepared in
Example 10-(1) (10 g) and pyrrolidine (15 g) in 2-propanol (15 mL) was stirred at 90°C for
2 days. The reaction mixture was cooled to room temperature, diluted with water and
extracted with chloroform. The organic layer was washed with brine, dried over
anhydrous sodium sulfate and concentrated under reduced pressure. The resulting residue
was purified by silica gel column chromatography (eluting solvent: chloroform —
chloroform/methanol = 4/1), and the resulting solid was subj ected to recrystallization from
ethyl acetate to give the titled compound (7.5 g, 65 %) as a colorless solid.

[0155] (3) Preparation of 1-(4-ﬂu0r0phenyl)-6-[3—(pyrrolidin-1-y1)propoxy]—3,4-
dihydroquinolin-2(1H)-one (Compound No. 78)

[0156] [Formula 29]

e

[0157] A suspension of 6-[3-(pyrrolidin-1-y1)propoxy]—3,4—dihydroquinolin—2(1H)-one
prepared in Example 10-(2) (0.20 g), 1-fluoro-4-iodobenzene (0.24 g), rac-trans-N,N’-
dimethylcyclohexane-1,2-diamine (0.10 g), copper iodide (0.035 g) and cesium carbonate
(0.48 g) in toluene (1.0 mL) was stirred at 105°C for 60 hours. The reaction mixture was

cooled to room temperature, diluted with chloroform and filtered to remove insoluble



chl orof orrn/ met hanol = 4/1), and the resulting solid was subjected to
recrystallization fromethyl acetate to give the titled conmpound (7.5 g,
65% as avoabowdems solid. [0155] (3) Preparation of PCT/JP2010/052114

| - (4-fl uorophenyl)-6-[3-(pyrrolidin-I-yl)propoxy]-3, 4-

di hydroqui nol i n-2(I H) -one (Conmpound No. 78) [0156] [Fornula 29] [0157] A
suspensi on of 6-[3-(pyrro|idin-I-yI)pr?poxy]-3,4-dihydroquinolin-Z(IFD-one
prepared in Exanple 10-(2) (0.20 g), P1f | uor o- 4-i odobenzene (0.24 g),
rac-trans-N, N - di net hyl cycl ohexane-1, 2-diamne (0.10 g), copper..iodide
(0. 035 ,g)icAKlS. CEBd HMasawhotdicentfleddehdg) rddncedoprassnee. ( IThG rAqultingisSidne r red at
1050C for 60 hours. The reaction m xture was cooled to rooq%tﬁgyeﬁ ture,

di | ut edwad guhifiellbyroFaype sitica g6l colanexchromptogmpby (FeEa sl ek Erily €Y The
filtrate was concentrated under reduced pressure. The resulting residue was
puri fi estetage Nil)yanel theé resohingeplid whas subiediebivgedysialbizgt iaﬁﬁl"g‘bff’&gnt :

hexane/ ethyl acetate = 1/1), and the resujJting soli j ect o]

r ecr yst diisopropy] gherfandpthyl apstaig i@ giye thg t Mun§£¢1 g? gai:d% g%h%/ﬁ%lgrgees% ate to
give the titled conpound (0.10 g, 37% as a colorless solid. 1H NVR (600
MHz, CHOBROFORMd) d ppm 1.74-1.83 (m 4 H), 1.92-2.02 (m 2 H), 2.51 (t,

3707 01 (m R (@R Crypthrofnt Beft Byipgin AL 20D 1
?n', Z8 ggg ﬁf_gf (266 HD) 1 ), 347.5.83nd, B 1ft 21622 (B3 4978l (o, CRDS1 i ve)
3.94-4.01 (m, 2 H), 6.26 (d, J=8.7 Hz, 1 H), 6.58 (dd, J=8.9, 3.0 Hz, 1 H), 6.78 (d, J=2.8 Hz,
1H), 7.14-7.23 (m, 4 H)
MS (ESVAPCI Dual) (Positive) m/z; 369(M+H)"
[0158] The same procedure as shown in Example 10 was repeated to prepare the
compounds listed below:
1-(3-ﬂuorophenyl)-6-[3-(pyrrolidin-1-y1)pr0p0xy] -3,4-dihydroquinolin-2(1H)-one
(Compound No. 79);
1-(3,5-diﬂuoropheny1)-6-[3-(pyrr01idin—1-yl)propoxy]-3,4-dihydroquinolin—2(1H)-
one (Compound No. 80);
1-(3,4—diﬂuoropheny1)-6-[3-(pyrrolidin-1-y1)propoxy]-3,4-dihydroquinolin—2(1H)—
one (Compound No. 81);
1-(4-ﬂuorophenyl)-6-[3—(piperidin-1-y1)propoxy]-3,4-dihydroquinolin-2(1H)—one
(Compound No. 82);
6-[3-(diethylamino)propoxy]-1-(4-ﬂuor0pheny1)-3,4-dihydroquinolin—2(1H)-one
(Compound No. 83); and
6-{3-[(2R,5R)—2,5—dimethylpyrrolidin-l-yl]propoxy}-1-(4—ﬂuorophenyl)-3,4-
dihydroquinolin-2(1H)-one (Compound No. 84).
[0159] The structural formulae as well as physical and chemical data of Compound Nos.

79 to 84 are shown in Table 3.
[0160]



[ 0158] The sane procedure as shown in Exanple 10 was repeated to prepare
t he conpounds |isted bel ow.
| - (3-f 1 uowophewmpbi476-[ 3- (pyrrolidin-I-yl)propoxy] -3, 4- derbydpzqobseeid n- 2(|
-one (Conpound No. 79); V] yare (e
| - (3, 5-di fluorophenyl)-6-[3-(pyrrolidin-I-yl)propoxy] -3, 4-di hydroqui nolin-2
(I H - one (Conmpound No. 80);
I-(3,4-d|f|uorophenyl)-6-[3-(pyrro|idi%l-yl)propoxy]-3,4-di hydr oqui nol i n-2
(I'H - one (Compound No. 81); )
I-(4-f|{|]:ubtq)3]enyl)-6-[3-(pi peridin-1-yl)propoxy] -3, 4-di hydroqui nolin-2(lH)-
one (Corp H No. 82); V] Y | (4
yl a

6-[ 3- (di et m no) propexy] - | - (4-f 1l uorophenyl ) -3, 4-di hydroqui nol i n-2(1 H) - on
e (Conmpound No. 83); y | (e
6-{3-[ (2R 5R)- 2, 5-di rrolidin-l-yl]propoxy}-I-(4-fluorophenyl)-3, 4-
di hydr oqui R9] Q- (Conpound No. 84). [0159] The structural formul ae

as well as physical and chem cal data of Conpound Nos. 79 to 84 are shown
in Table 3. F°[0160][Tab|e 3] Tabl e 3[0161] (Exanmpl e 11) Preparation of
8- chl or p=t={#rftuorogheny ) =6F {371 (2R~ 2-Terhyr pyrrol i di n-T-yT]] pr opoxy} -

(ESV/ 1
APCY) H NMR

MH'

Compound

Mo, NR°R*

(600 MHz, CHLOROFORM-~d) & ppm 1.76 — 1.94 (m, 4 H), 1.99 =
217 (m, 2 H), 253 - 2.85 (m. 8 H), 297 - 306 (m, 2 H), 400 &,
369 [J=02 Hz 2 H), .29 (d, J=9.2 Hz, 1 H), 6.59 (dd, J=87, 28 Hz. 1
H), 6.76 - 681 (m, 1 H), 6.96 ~ 7.01 (m. 1 H), 7.01 = 7.06 (m, 1 H),
709 - 7.15 (m, 1 H), 7.42 = 7.48 (m, 1 H)

p .

79

(600 MHz, CHLOROFORM-d) & ppm 1.74 — 1.89 (m, 4 H), 1.96 =
209 (m, 2 H), 246 ~ 2.80 (m, 8 H), 2.96 — 3.02 (m, 2 H), 399 (,
J=6.4 Hz, 2 H), 632 (d, J=8.7 Hz, 1 H), 6.58 — 6.63 (m, 1 H), 6.75 -
6.89 (m, 4 H) '

80 387

5

(600 MHz, CHLOROFORM~d) & ppm 1.76 — 1.89 (m, 4 H), 1.96 —
209 (m, 2 H), 247 - 2.82 (m, 8 H), 2.97 - 3.04 (m, 2 H), 3.98 (t,
387 |64 Hz, 2 H), 8.27 (d, J=8.7 Hz, 1 H), 6.59 (dd, J=8.7, 28 Hz. 1
H), 8.77 (d, J=2.8 Hz, 1 H), 8.95 ~ 7.02 (m, 1 H), 7.05 ~ 7.12 (m, 1
H),7.22 ~ 7.30 {m, 1 H)

81

-

(600 MHz, CHLOROFORM~d) & ppm 1.40 ~ 1.48 (m, 2 H), 1.51 -
1.61 (m, 4 H), 1.89 = 1.97 (m, 2 H), 2.30 ~ 2.46 (m, 6 H), 2.76 - 2.81
g2 383 |(m 2 H), 2.97 - 3.03 (m, 2 H), 3.95 (t, J=6.4 Hz, 2 H), 6.25 (d, J=8.7
Hz, 1 H), 657 (dd, J=8.7, 2.8 Hz, 1 H), 6.76 (d, J=2.8 Hz, 1 H), 7.13
~7.22(m, 4 H)

Ql ajal <
2

Q

(600 MHz, CHLOROFORM~-d) & ppm 1.02 (t, J=7.1 Hz, 6 H), 1.86
- 1.93 (m, 2 H), 249 - 2.61 (m, 6 H), 2.75 — 2.83 (m, 2 H), 2.98 ~
ayq (304 (m, 2 H), 396 (t, J=6.4 Hz, 2 H), 6.26 (d, J=9.2 Hz, 1 H), 6.58
(dd, J=9.2, 2.8 Hz, 1 H), 6.77 (d, J=28 Hz, 1 H), 7.14 - 7.23 (m, 4
H)

83 Me

:
Q

F (600 MHz, CHLOROFORM~d) & ppm 0.96 (d, J=6.0 Hz, 6 H), 1.32
—1.41 (m, 2 H), 1.86 — 2.05 (m, 4 H), 248 — 2.56 (m, 1 H), 2.69 -
84 gg7 (282 (m, 3 H), 2.97 ~ 3,09 (m, 4 H), 3.92 ~ 403 (m, 2 H), 626 G
J=8.7 Hz, 1 H), 6.59 (dd, J=8.9, 3.0 Hz, 1 H), 6.78 (d, J=2.8 Hz, 1
H), 7.14 - 7.24 (m, 4 H)

o
5




3, 4-di hydroqui nolin-2(1 H) -one (Conmpound No. 85) [0162] (1) Preparation of
8- chl or o- 6- hydr oxy- 3, 4-di hydr oqui noli n-2(1 H -one [0163] [Fornula 30] A
suspensi omoab10daidor o- N- ( 2- f | uor o- 4- met hoxyphenyl ) pr opaoeapmiides2iis 0 g,
synt hesi zed from 3-chl orobutyryl chloride and 2-fl uoro-4-nethoxyanili ne)
and alum num chloride (5.0 g) in n-heptane (2.0 nL) was stirred at 1100C
for 3 days. The reaction m xture was diuted with chloroform followed by
addition of ice-cold water under ice cooling. After stirring at room
tenperature for 2 hours, the organic |ayer and the aqueous | ayer were
separ at 61 Th@Eagqpbolly | ayer was extracted with chloroform and the organic
| ayers were conbi ned, dried over anhydrous magnesi um syl fate.and

concent Pedperhtiomdés-chipderd ed-Throsephensl)-6Ti7e (PR G ethyloy B eiidiie 'ﬁé%mb‘l?‘ryl}fi ed by
silica gel columm chromat ography (el uting solvent: hexane/ethyl acetate =
3/ 2) ana,Mhycitp@lligblﬁn-aélf@é?ned&om?ﬁu%wen%t)ogr aphy (el uting sol vent:

chl orof orm net hanol =99/1 tq 9/ o ghve,the titled nd (0.059 g, |
0Z0) as [G162] gkb-Rreparaipnd|S-¢h O?oégzémi‘%ﬂpﬁhb%%P&H%ﬁ“‘%fﬂw it
8-chloro-I-(4-1luorophenyl)-6-{3-[(2R)-2-nethyl pyrrolidin-Ilyl]

pr opoxyJ0H3 -&Eﬂwﬂ%ﬁﬂi nol i n-2(1 H) - one (Conmpound No. 85) [0165][Fornul a 31]
[0166] The safHd pr,qcedure as shown in Exanple 1 was repeated to give the
titled conpou e&cepb t hat 6- hydroxy- 3, 4-di hydroqui nol i n-2(| H) - one was
repl aced by 8

HO

A suspension of 3-chloro—N-(2-ﬂuoro-4-methoxyphenyl)propaneamide (1.0¢g,
synthesized from 3-chlorobutyryl chloride and 2-fluoro-4-methoxyaniline) and aluminum
chloride (5.0 g) in n-heptane (2.0 mL) was stirred at 110°C for 3 days. The reaction
mixture was diluted with chloroform, followed by addition of ice-cold water under ice
cooling. After stirring at room temperature for 2 hours, the organic layer and the aqueous
layer were separated. The aqueous layer was extracted with chloroform, and the organic
layers were combined, dried over anhydrous magnesium sulfate and concentrated under
reduced pressure. The resulting residue was purified by silica gel column chromatography
(eluting solvent: hexane/ethyl acetate = 3/2) and NH-type silica gel column chromatography
(eluting solvent: chloroform/methanol = 99/1 to 9/1) to give the titled compound (0.059 g,
7%) as a light-yellow solid.

[0164] (2) Preparation of 8-chloro-1-(4-fluorophenyl)-6-{3-[(2R)-2-methylpyrrolidin-1-
yl]propoxy}-3,4-dihydroquinolin-2(1H)-one (Compound No. 85)
[0165]



chl or o- 6- hydr oxy- 3, 4- di hydr oqui nolin-2(l H)-one prepared in Exanple |II-(l),
and 4- iodobenzonitrile was replaced by 4-il uoroi odobenzene. 1H NVR (600
MHz, CHLORORZORM9O47d ppm 1.11-1.28 (m 3 H), 1.43-2.57 ean/i90d/ns22166-2. 74
(m 2 H, 2.90-3.14 (m 3 H, 3.31 (br. s., 1 H, 3.96-4.04 (m 2 H), 6.69-
6.75 (m 2 H), 6.99-7.05 (m 2 H, 7.12-7.18 (m 2 H M (ESI/APC Dual)
(Positive) mz; 417(MrH)+ [0167] (Exanptg 12) Preparation of

| - (4-fl uorophenyl)-8-nmethyl-6-{3-[(2R)-2-nmethyl pyrrolidin-I-yl]propoxy}-

3, 4-di hydroqui nol.in-2(1 H) -one (Conmpound No. 86) [0168] (1) Preparation of
6-hydrox$E%mm&% | - 3, 4-di hydroqui nolin-2(1 Hy-one [0169] [Formula 32] [0170]
A suspensi on of 3-chl oro- N (4pret hoxy- 2- et hyl phenyl ) pr opaneam de (0.50 g,
synt hesi zed from 3-chl orobut yrlyl chl ori de and 4-net hoxy-2-net hyl ani | i ne)
and al um num chloride (1.4 g Q n-heptane (4.0 nL) was stirred at 1100C
for 4 days. The reactionm xt was diluted with chloroform followed by
addition of ice-cold wate ice cooling. After stirring at room
tenperature for 1 hour, t orijgani ¢ | ayer and the aqueous | ayer were
separated. The aqueous | as s _AXtracted with ethyl acetate, and the
organic | &yers were co ! dr{i ed over anhydrous magnesi um sul fate and
concent ratled under «edused pressure. The resulting residue was purified by
silica g col um chﬁanatography (eluting solvent: chloroforni net hanol =
10/0 to 9 to give the titled conpound (0.166 g,

[0166] The same procedure as shown in Example 1 was repeated to give the titled
compound, except that 6-hydroxy-3,4-dihydroquinolin-2(1H)-one was replaced by 8-
chloro-6-hydroxy-3,4-dihydroquinolin-2(1H)-one prepared in Example 11-(1), and 4-
iodobenzonitrile was replaced by 4-fluoroiodobenzene.

'"H NMR (600 MHz, CHLOROFORM-d) & ppm 1.11-1.28 (m, 3 H), 1.43-2.57 (m,
9 H), 2.66-2.74 (m, 2 H), 2.90-3.14 (m, 3 H), 3.31 (br. s., 1 H), 3.96-4.04 (m, 2 H), 6.69-
6.75 (m, 2 H), 6.99-7.05 (m, 2 H), 7.12-7.18 (m, 2 H)

MS (ESVAPCI Dual) (Positive) m/z; 417(M+H)*
[0167] (Example 12)
Preparation of 1-(4-fluorophenyl)-8-methyl-6-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy}-
3,4-dihydroquinolin-2(1H)-one (Compound No. 86)
[0168] (1) Preparation of 6-hydroxy-8-methyl-3,4-dihydroquinolin-2(1H)-one

[0169] [Formula 32]
Me H
N_. _O

HO
[0170] A suspension of 3-chloro-N-(4-methoxy-2-methylphenyl)propaneamide (0.50 g,

synthesized from 3-chlorobutyryl chloride and 4-methoxy-2-methylaniline) and aluminum

chloride (1.4 g) in n-heptane (4.0 mL) was stirred at 110°C for 4 days. The reaction



39% as a light-brown solid. [0171] (2) Preparation of

| - (4-fl uorophenyl)-8-nethyl-6-{3-[(2R)-2-nethyl pyrrolidin-lyl]

pr opoxy} -8odetvdeyzroqui nol i n- 2(1 H) - one (Conpound No. 86PcrQeydj/of2dor mul a
33] [0173] The sane procedure as shown in Exanple 1 was repeated to give
the titled conmpound, except that 6-hydroxy-3, 4-di hydroqui nolin-2(lH)-one
was replaced by 6- hydroxy-8-nethyl -3, 4z i hydr oqui nol i n-2(1 H)-one prepared
in Exanple 12-(1), and 4 iodobenzonitrl e was replaced by

4-f | uor oi gdobenzene. (600 MHz, CHLOROFORMtd) d {3 m1. 11-1.,30 (m 3
H , 1 48 TPXIYLE \VA§ dllLtéedA)Vlth shlgmfszmlfovwectbmddlgowef 126@36? tepunder icg. 00- 3. 13
(m

6. 6?- 6. eéoéngzlgf’ﬁ?e% Sémé‘é 3‘7% 39’&1513562“1?%)‘3%1”7{ g‘@“fﬂhfff%%‘él Y6 2 ﬁ‘( EBHGPXE%DCLI

Du Pos 174

LoatA ﬁeﬁﬂy'ﬁékéfee)&a?faﬁﬁgt " oh hdefy f@%}@-ﬁfﬁ Wr@&%?ésas'é% Sk s
Per ki 0

R o B Bl oy of AntBedhls Rl bulfidk ang concepprated puder, -,

TBa/ mmol red%c%%ﬁﬁge a Tlth%SrESLﬁiﬁ e\é‘ﬁﬁgwragﬁ {%ﬁgdl% siliLP BRI BIIRGT &E%ﬁtogg{ghéc { ed

hour. After tion of the Teactlon, e reaction m xture was

to sucti utﬁﬁ% o1 vdnk: QR 1drEfoRH AhctRarid] 3%0&9){03/9#/@%%?&% ik ﬂaea 5&%&%@ 388 gf ilter

(GF Q). ass filter was washed five tines mMIri s- HO  washi ng
sol uti 0n39%b‘|a§a4|1ght brown solid.

[0171] (2) Preparation of 1-(4-fluorophenyl)-8-methyl-6-{3-[(2R)-2-methylpyrrolidin-1-

yl]propoxy}-3,4-dihydroquinolin-2(1H)-one (Compound No. 86)
[0172] [Formula 33] ‘

[0173] The same procedure as shown in Example 1 was repeated to give the titled
compound, except that 6-hydroxy-3,4-dihydroquinolin-2(1H)-one was replaced by 6-
hydroxy-8-methyl-3,4-dihydroquinolin-2(1H)-one prepared in Example 12-(1), and 4-
iodobenzonitrile was.replaced by 4-fluoroiodobenzene.

"H NMR (600 MHz, CHLOROFORM-d)  ppm 1.11-1.30 (m, 3 H), 1.48-2.59 (m,
12 H), 2.64-2.71 (m, 2 H), 2.86-2.93 (m, 2 H), 3.00-3.13 (m, 1 H), 3.22-3.41 (m, 1 H), 3.95-
4.05 (m, 2 H), 6.45-6.50 (m, 1 H), 6.60-6.66 (m, 1 H), 6.96-7.05 (m, 2 H), 7.13-7.21 (m,
2H)

MS (ESI/APCI Dual) (Positive) m/z; 397(M+H)*
[0174] Test Example 1: H3 receptor binding test



containing 5 mvEDTA. After washing, the glass filter was dried and a
scintillator was added thereto, followed by neasurenent of radioactivity on
the filtewouwsiomgom7liquid scintillation counter. Bindi n@CwiIP2010/052114
R(-)-a-nethyl[3H histamine in the presence of 10 mM R(-)-a- nethyl hi stam ne
was defined as non-specific¢ binding, and the difference between total

bi ndi ng and non-specific binding of R(;_? cc- et hyl [ 3H] hi st am ne was defi ned
as specific binding of R(-)-a-nmethyl[3 ?ﬂ stam ne. A fixed concentration (1

n of R(-)-o0> nethyl hi st.am was_reacted under. t he above_caonditions
vv:v{ h eacél % est Ad?%‘g'ﬁlle 5&1"?@6‘9“ é’gﬁl’:‘@ﬁ‘ﬂ Flupespioreypesssing S Klrgslls (Rerkin

of each #Rubt oo rdloiants @’?%é}?ﬁﬁhmﬁﬁ%@?ﬂ”%?e‘ﬁhw?f’%l@?t?r%?ﬂet e ”ani;Cfr’o)
. g reduiry ed in
LT 0 PRt o S B
| . _ i i J . 3 rane
o opar at {aeiRneTRE1 otk 2 R by b rea@ibiiol BB ReddHoh BERICHaSTIAD® 19
nM R(-) - gotjBdtby idhiustisiinatian thrdudies b.s@pﬁ&?&%lgleﬂ&hﬁmé-ﬁé&&& a8 filkQEH @), 20

mnutes. After conpletion of the reaction, 5S] GIP-g-S (0.2 nM ‘was added
and r eactrad gf0¢ finer waldidshed e Ethelwitht FTEmM\THEHC QIRhRLiIsORMtih ($119.4)

containing 5 mM EDTA. After washing, the glass filter was dried and a scintillator was
added thereto, followed by measurement of radioactivity on the filter using a liquid
scintillation counter.

Binding of R(-)-c--methyl[*H]histamine in the presence of 10 uM R(-)-a--
methylhistamine was defined as non-specific binding, and the difference between total
binding and non-specific binding of R(-)-a-methyl[*H]histamine was defined as specific
binding of R(-)-o-methyl[*H]histamine. A fixed concentration (1 nM) of R(-)-a-
methyl[*H]histamine was reacted under the above conditions with each test drug at various
concentrations to obtain an inhibition curve. The inhibition curve was used to determine
the concentration (ICso) of each test drug required for 50% inhibition of R(-)-a-
methyl[*H]histamine binding. The ICsq values of the compounds prepared in the examples
are shown in Table 4.

[0175]



reaction

a glass filter(G/ Q).

, the reaction m xture was subjected to suction filtration through

The glass filter was washed three tinmes with 20 nM

HEPES waswongieobiari on (pH 7.4) containing 100 mvsodi umpcilyezaideszand 3 mvi
the glass filter was dried and a

magnesi um chl ori de.
scintillator was added thereto,

Af ter washi ng,
fol |l omed by measurenent of

radi oacti vit

y on

the filter using a liquid scintillationggounter. Binding of [355]GIP-g-S in
t he absence of R(-)-a-nethyl histam ne was defined as non-specific binding,

and the E,H?ﬁﬁer nce between total binding in the presence of R(-)-a-
met hyl hi and non-specific binding was defined as specific binding of
[ 35S5] GTP-tubie 4Fi xed concentrations of [35S]GIP-g-S (0.2 nM and
R(-) - a- mpthythi-ptarmt W—were—eacted—urger—thg—above—conditions—w t h
each t es{Camragdat Coar jCotgoUwSNCcEmt r{Bemrovrs t &sobfCampouad| i1@di Hedripomdicuiwe.| The
i nhibition Burve G5 usdl t o deterini Ne t hetMdnteMlor atli (1| C5Y. of (eMkh
test drug regquifed,fo % 1Inhippi tli on,of | [ 35S] GTP:0- $ difng,, As[ a,Ledqul t,
Conpound Jng—ﬁ-JNagngLuda’liLa.haAbLg_an P Qfvale m‘mﬂ ’Rbéri Co ,Olund1§\b.. 12
was found t@ hayed. 2 | Co2 val uesof| 0421 hM34Cohpasend [Nogg 13 was flougd tlo
have an FC50value off 062 M—Corpound—No—58was—fqtmd—to—have—par—1+c50
val ue of |0. nM 18onpo 180 [wad3t olin@% o| haide dn §.Cs) v8B uel ofl30.{23
nM Conpeoung No vas und 4o Havg,an] 150 Valye d4f 0,20 n 0 und
No. 71 Vvas_%gun_;l__gg_ha_v_éﬁn ] (@V% val ﬁg fa) gé?ﬁ nM.__Cd rrln“"mn( NI Z é:gs
found tofjhawe ap B@sOj vatdue |of 2.0. 16 abl and.3Cohpamsnd [Not2 73 wes found tjo
have an [CsOvajue of 023 TiM T NPUSTRHATAPPEHEABHTYF

6 11 26 4 ] 22 3.7 86 12

7 1.6 27 2.1 47 2.9 67 2.7

8 1.6 28 1.0 48 8.7 68 0.72

9 35 29 1.0 49 | 40 69 | 0.65

10 1.6 3 | 1.1 50 5.7 70 0.75

11 2.9 31 1.9 51 13 n 14 -

12 0.68 32 2.7 52 1.2 72 0.60

13 83 33 4.0 53 1.6 73 1.0

14 5.7 34 8.1 54 48 74 13

15 3.6 35 2.2 55 5.4 75 14

16 11 36 58 56 1.3 76 98

17 4 37 3.1 57 0.76 77 2.1

18 20 38 29 58 1.6 78 13

19 40 39 44 59 8.5 79 17

20 1.0 40 20 60 0.80 80 22

[0176] Test Example 2: [*>S]GTP-y-S binding test

The same human H3 receptor membrane preparation as used in Test Example 1

(7.5 ug protein/200 ul), 3 uM GDP, 10 nM R(-)-o-methylhistamine and a test compound

were reacted at 30°C for 20 minutes. After completion of the reaction, [>S]GTP-y-S

(0.2 nM) was added and reacted for an additional 30 minutes.

After completion of the

reaction, the reaction mixture was subjected to suction filtration through a glass filter



[0177] The present invention enables the provision of pharmaceuti cal
preparations which have a strong inhibitory effect against binding to

hi st am newblRoroameqarors and are useful for prevention or pCraatoTeni21of

hi stam ne H3 receptor-nedi ated di sorders such as denentia, Al zheiner's

di sease, attention-deficit hyperactivity disorder, schizophrenia, epilepsy,
central convulsion, eating disorders, ofesity, diabetes, hyperlipidem a,

sl eep disorders, narcol epsy, sleep apnea syndrone, circadian rhythm
dlsorderfl §Bre53|on allergic rhinitis or other diseases. The present

i nventio ex B;% glags fﬂéefr?ﬁ%@éwéh@‘? uee timat With ¢PimpM HIEPE% eva&év&ﬁ@bﬂ@ht of
h h M5 1.. A
EeSr23§L o codeimin i%?aﬁn@ﬁgfﬁaeg@?ﬁwf’rﬁgé@%gﬁ‘ e@diéhﬁ%%'hé?eof
1
For mi ng%m%‘lﬁ Ble B ol S SR 5A P et Wen B dsaftaBo b RoY O ot ky
R2 repr e%&ﬂ&ﬁe@eﬁ}y?&%&&tﬁ tgﬁgﬂ;ef tﬁterﬁ{[@m@akl (Luud Qmﬁt?lﬁ)iu%g%gh&te% or 2, R3 and

R4, whic Rt Cae " o ere eac al kyI or C-C7

cycl oal kyl, org Bﬁiﬁ{g%ﬁg@@-ﬁ@ LRRGHsdnle Efﬁb-)ﬁ-ﬂl%fhyﬁlﬁg%ﬂ{% wil deBinbdRd T

adj acent nitrogen
non-specific binding, and the difference between total binding in the presence of R(-)-a-

methylhistamine and non-specific binding was defined as specific binding of [°S]GTP-y-S.
Fixed concentrations of [*>SJGTP-y-S (0.2 nM) and R(-)-a-methylhistamine (10 nM) were
reacted under the above conditions with each test drug at various concentrations to obtain an
inhibition curve. The inhibition curve was used to determine the concentration (ICso) of
each test drug required for 50% inhibition of [*°S]GTP-y-S binding. As a result,
Compound No. 6 was found to have an ICsq value of 0.28 nM, Compound No. 12 was
found to have an ICsg value of 0.21 nM, Compound No. 13 was found to have an ICsq value
of 0.62 nM, Compound No. 58 was found to have an ICsy value of 0.40 nM, Compound
No. 60 was found to have an ICsg value of 0.23 nM, Compound No. 69 was found to have
an ICsq value of 0.20 nM, Compound No. 71 was found to have an ICsy value of 0.26 nM,
Compound No. 72 was found to have an ICs value of 0.16 nM, and Compound No. 73 was
found to have an ICsg value of 0.23 nM.

INDUSTRIAL APPLICABILITY

[0177] The present invention enables the provision of pharmaceutical preparations which
have a strong inhibitory effect against binding to histamine H3 receptors and are useful for
prevention or treatment of histamine H3 receptor-mediated disorders such as dementia,
Alzheimer’s disease, attention-deficit hyperactivity disorder, schizophrenia, epilepsy,
central convulsion, eating disorders, obesity, diabetes, hyperlipidemia, sleep disorders,
narcolepsy, sleep apnea syndrome, circadian rhythm disorder, depression, allergic rhinitis
or other diseases. The present invention is expected to make a great contribution to the

development of the pharmaceutical industry.



forma 3- to 7-nenbered saturated heterocyclic ring (wherein said saturated
heterocyclic ring nmay be substituted with one or two G -C alkyls), R5

repr esentwoGor@®ozal kyl (wherein said G -C6 al kyl nmay bepswhBtarv/ot2edt Wit h
one or two C3-C7 cycloal kyls) or C3-C7 cycl oal kyl (wherein said C3-C7

cycl oal kyl may be substituted with one or two G -C6 alkyls), and P
represents aryl, heteroaryl or heterocygdyl{wherein said aryl, heteroaryl
or heterocyclyl may be substituted with the sanme or different 1 to 3
substituents selected from a hal ogen_ato Cl-C al kyl (wherein said Cl-C6
al kyl may be substituted with 1 to 3 P{gaen atons, hydroxys, Cl-C6 al koxys
or C-Cl dialkylamnos), C -C6 al koxy (wherein said C-C6 al koxy may be
substituted with 1 to 3 hal ogen atons), amno, C -C6 al kylamno, C -G

g: ﬁlotzl:grqlbg(r)ﬁ/l (A‘& diﬁ%?drgiplﬁg&?%ln’e d%:rﬁ/a 1ve(:r¥1():r|e§)e%ltel§iyl;yc%rn%8ﬂy(b ord glpa%hac%u_tigglly

acceptable salt thereof:
[Formula 1]
P

< 1,
> T (1)
@

(R?),

[wherein Q represents the following formula (A) or (B):

[Formula 2]
R3\N e RS\I\O\
R4 o
(A) (B)

R' represents a hydrogen atom, a halogen atom or C;-Cg alkyl,

R? represents a hydrogen atom or C;-Cg alkyl,

n represents 1 or 2,

R? and R?, which may be the same or different, each represent C;-Cg alkyl or C3-C
cycloalkyl, or

R? and R* are attached to each other together with their adjacent nitrogen atom to
form a 3- to 7-membered saturated heterocyclic ring (wherein said saturated heterocyclic
ring may be substituted with one or two C;-Cs alkyls),

R’ represents C;-Cs alkyl (wherein said C;-Cg alkyl may be substituted with one or
two C3-C; cycloalkyls) or Cs-Cy cycloalkyl (wherein said C3-C; cycloalkyl may be
substituted with one or two C;-Cg alkyls), and

P represents aryl, heteroaryl or heterocyclyl



C2- C7 al kyl am nocar bonyl, C -C1 di al kyl am nocar bonyl, carbonyl attached to
a nonocyclic saturated heterocyclic ring which contains one or nore

ni t r ogen woanma/@m4rhe ring and may further contain an orggar200/02ai4 ur
atom carbanoyl, heteroaryl, heterocyclyl (wherein said heterocyclyl nmay be
substituted wwth one or two C1-C6 al kyls), or heteroaryl oxy (wherein said
heteroaryl oxy may be substituted with ofg or two G- C6 alkyls)}]. 2. The
di hydr oqui nol i none derivative or pharmaceutically acceptable salt thereof
accordin 0 clal 1. wherein fornmul a S represented for

The di hygwﬁs‘ar&iw AShdictrEpayLAr hﬁéﬁrwe{aﬁ.amf&)@éuwt%tpﬂ W'i‘c‘é%ﬁ%‘%? E,fawgi

t her eof r di or 2, wherein P represents phenyl, pyridyl,
pyrim di ?}3 gsﬂbﬁqﬁ%‘ﬂ?%%led Phyridyl, indolyl,

2, 3- dlhydro[l xi nyl, benzo[l 3]d|oonyI 2, 3- di hydr obenzof ur anyl
or 2-oxo-I, éhg%@b%g#ﬁﬁlnyl {wherein said phenyl pyridyl, pyrinidinyl,

qui nol i ny! , @m&gfi@h& 1ﬂg8h36 Lc ranalyls’ef élﬁa ntﬁlé&‘i{)&@? é@% g en atoms

benzo[ |, 3]d|oxo robénz’o 0XO0- pyrl I hyl

may be sq@&t{)kw@c@/glﬁ&ygQg@wdﬁ[ky%ﬁlflgg)ent 1 to 3 substi tuents sel ect ed

from a hal ogen atom
C1-Cs alkoxy (wherein said C;-Cg alkoxy may be substituted with 1 to 3 halogen

atoms),

amino,

C;-Cg alkylamino,

C,-Cy, dialkylamino,

C;-C7 alkanoyl,

C4-C;g cycloalkylcarbonyl,

cyano,

C;-C; alkoxycarbonyl,

C,-C; alkylaminocarbonyl,

C3-Cy3 dialkylaminocarbonyl,

carbonyl attached to a monocyclic saturated heterocyclic ring which contains one
or more nitrogen atoms in the ring and may further contain an oxygen or sulfur atom,

carbamoyl,

heteroaryl,

heterocyclyl (wherein said heterocyclyl may be substituted with one or two C;1-Cg
alkyls), or

heteroaryloxy (wherein said heteroaryloxy may be substituted with one or two C;-
Cs alkyls)}].
2. The dihydroquinolinone derivative or pharmaceutically acceptable salt thereof

according to claim 1, wherein formula (1) is represented by formula (2):



Cl-C6 al kyl (wherein said C1-C6 al kyl may be substituted wth 1 to 3

hal ogen at ons, hydroxys, G -C6 al koxys or C -C 2 dial kylam nos), G -C6
al koxy (wweneiomism7d Ci - C6 al koxy may be substituted w PhTOP200/852hed ogen
atons), C2-C7 al kanoyl, C4-C cycl oal kyl carbonyl, cyano, C2-C7

al koxycar bonyl , C2-C7 al kyl am nocarbonyl, C -C 3 dial kyl am nocar bonyl ,
pyrrolidin-1-ylcarbonyl, carbanoyl, oxagplyl, norpholin-4-yl or
2-oxopyrrolidin-1-yl (wherein said norpholin-4-yl or2-oxopyrrolidin-I-yl
may be SEQS“L&,]GC’ with one or two G -C6 al kyls), or pyridazinyl oxy
(wherein ri dazi nyl oxy may be substituted with one or two C -C6

al kyl's)}. 4. A pharnmaceutical preparation, which conprises the

di hydr oqui nolg,none derivative or pharnmaceutically acceptable salt thereof
accordi ng to Jany ned)f claims 1 to 3 as an active ingredient.

(2)

3. The dihydroquinolinone derivative or pharmaceutically acceptable salt thereof
according to claim 1 or 2, wherein P represents phenyl, pyridyl, pyrimidinyl, quinolinyl,
naphthyridyl, indolyl, 2,3-dihydro[1,4]benzodioxinyl, benzo[1,3]dioxolyl, 2,3-
dihydrobenzofuranyl or 2-o0xo-1,2-dihydropyridinyl {wherein said phenyl, pyridyl,
pyrimidinyl, quinolinyl, naphthyridyl, indolyl, 2,3-dihydro[1,4]benzodioxinyl,
benzo[1,3]dioxolyl, 2,3-dihydrobenzofuranyl or 2-0x0-1,2-dihydropyridinyl may be
substituted with the same or different 1 to 3 substituents selected from:

a halogen atom,

C1-Cs alkyl (wherein said C;-Cs alkyl may be substituted with 1 to 3 halogen atoms,
hydroxys, C;-Cs alkoxys or C,-Cy, dialkylaminos),

C1-Cs alkoxy (wherein said C;-Cs alkoxy may be substituted with 1 to 3 halogen
atoms),

C,-C7 alkanoyl,

C4-Cs cycloalkylcarbonyl,

cyano,

C»-C; alkoxycarbonyl,

C,-C7 alkylaminocarbonyl,

C3-Cy3 dialkylaminocarbonyl,

pyrrolidin-1-ylcarbonyl,

carbamoyl,

oxazolyl,

morpholin-4-yl or 2-oxopyrrolidin-1-yl (wherein said morpholin-4-yl or



5. A prophylactic or therapeutic agent for denentia, Alzheiner's disease,
attention-deficit hyperactivity disorder, schizophrenia, epilepsy, central
convul si omp 2emd9o3y7di sorders, obesity, diabetes, hyperl ipprdemiapssieep

di sorders, narcol epsy, sleep apnea syndrone, circadi an rhythm di sorder,
depression or allergic rhinitis, which conprises the di hydroqui nolinone
derivative or pharmaceutically acceptabyge salt thereof according to any one
of clains 1 to 3 as an active ingredient.

2-oxopyrrolidin-1-yl may be substituted with one or two C;-Cg alkyls), or

pyridazinyloxy (wherein said pyridazinyloxy may be substituted with one or two
C:-Cs alkyls)}.
4. A pharmaceutical preparation, which comprises the dihydroquinolinone derivative
or pharmaceutically acceptable salt thereof according to any one of claims 1 to 3 as an
active ingredient.
5. A prophylactic or therapeutic agent for dementia, Alzheimer’s disease,
attention-deficit hyperactivity disorder, schizophrenia, epilepsy, central convulsion, eating
disorders, obesity, diabetes, hyperlipidemia, sleep disorders, narcolepsy, sleep apnea
syndrome, circadian rhythm disorder, depression or allergic rhinitis, which comprises the
dihydroquinolinone derivative or pharmaceutically acceptable salt thereof according to any

one of claims 1 to 3 as an active ingredient.



