DESCRI PTI ON 7- Pl PERI DI NOALKYL- 3 , 4 - DI HYDROQUI NOLONE DERI VATI VE TECHNI CAL
FI ELD [ 0001] The present invention relates to a conpound having a nel ani n-
concent r avongionsgewmne recept or antagonistic effect, a praroezegvézaal |y
acceptable salt or a hydrate thereof . BACKGROUND ART [0002] Depression and
anxi ety disorders constitute nmain psychiatric diseases. It is assuned that
the lifetime preval ence of depression and anxi ety di sorders has been
steadily increased in recent yesmscrRIprdawe, tricyclic antidepressants
(TCA) , selective serotonin reuptake inhibitors (SSRI) , serotonin and

nor adr enal i nme-PERER BRENOAILRK I t D 4- ) SRRPROQUINOhENE | RERBYAEEVEN t he
nonoam ne hypot hesi s have been devel oped as anti depressants.

Benzodi azepi nes based on the g- am nobutyric acid nechani sm (GABA) have
been used as anxiolytics. In recent years, SSRI and SNRI have been
denonstrated to be also effective for anxiety disorders

TECHNICAL FIELD
[0001]
The present invention relates to a compound
having a melanin-concentrating hormone receptor
5 antagonistic effect, a pharmaceutically acceptable salt

or a hydrate thereof.

BACKGROUND ART
[0002]
Depression and anxiety disorders constitute
10 main psychiatric diseases. It is assumed that the
lifetime prevalence of depression and anxiety disorders
has been steadily increased in recent years. To date,
tricyclic antidepressants (TCA), selective serotonin
reuptake inhibitors (SSRI), serotonin and noradrenaline
15 reuptake inhibitors (SNRI) and the like based on the
monoamine hypothesis have been developed as
antidepressants. Benzodiazepines based on the y-
aminobutyric acid mechanism (GABA) have been used as
anxiolytics. In recent years, SSRI and SNRI have been
20 demonstrated to be also effective for anxiety disorders
such as panic disorder and obsessive-compulsive
digsorder for which benzodiazepines are not effective,

and they are also the first-line treatments for anxiety



such as pani c di sorder and obsessive -conpul sive disorder for which
benzodi azepi nes are not effective, and they are also the first -line

t r eat mentwof2oro/@sgoilet ydi sorders. However, SSRI and SNRI pararmop/oehdiecti ve
in patients with treatnent-refractory depression and need to be taken for
several weeks for the onset of antidﬁpressive and anxiolytic effects, for
exanpl e, di sadvantageous ly. Accordifigly, it is desirable to devel op an

ant | depr esgant, a0 %sanx%%Vfgoog%ﬁ%b%ﬁdasﬁ%&h%@esmo%f AEIANA [l N0 11 om

that of an @xrstirng  drug . ani n-concént rati ng hornon

neuropept i Stl%ﬂ@%’%ﬁnggtQ%a%%eﬂ%LQQfQQb@%rks @ﬁﬂ%§%§ﬁgr§QQ1“‘dely
Ic systemand the |iKe 1fi th

distributed in the e brain. The

nel ani nconggnpeatbRENN PO R@velal eGRRkR! FOMCHNR) ot ke el ani n-
concentrating hornone-2 receptor (MCH2R) have been al ready known as two MCH

recept or sghtypepresMini2Raing @oikiexprtessed fiertisgdarlrs exashdllss physi ol ogi cal
functions have not yet been el uci dated; however, it has been el uci dated
t hat MCHl Rdi.sadeepltpcassedivat edowotrdiegiliyng iteHay ides iamdh lendogy net abol i sm
vore develop an antidepressant and anxiolytic based on a
mechanism of action differing from that of an existing
drug.
[0003]
10 Melanin-concentrating hormone (MCH), a
neuropeptide, consisting of 19 amino acids is
biosynthesized and widely distributed in the limbic
system and the like in the brain. The melanin-
concentrating hormone-1 receptor (MCH1R) and the
15 melanin-concentrating hormone-2 receptor (MCH2R) have
been already known as two MCH receptor subtypes. MCH2R
is not expressed in rodents and its physioclogical
functions have not yet been elucidated; however, it has
been elucidated that MCH1R is deeply associated with
20 eating behavior and energy metabolism. More
specifically, there is a report that food intake
increases by injection of MCH to a rat. There is
another report that a decrease of body-weight and an
increase of metabolism are observed in MCH-defective
25 gene-modified mice (see NON-PATENT DOCUMENT 1) .
Accordingly, an MCHIR antagonist may be possibly used

as a prophylactic or therapeutic drug for obesity,

eating disorder, appetite disorder, hyperphagia,



specifically, there is a report that food intake increases by injection of
MCH to a rat. There is another report that a decrease of body-wei ght and an
i ncrease Wb 208@RWILI sm are observed in MCH def ecti ve gemeTapiod/DEd41m ce
(see NON- PATENT DOCUMENT 1 ) . Accordingly, an MCH R ant agoni st nay be
possi bly used as a prophylactic or therapeutic drug for obesity, eating
diﬁorder, appetite disorder, hyperphébia,bulinia, ci bophobia, etc. On the
ot her hand,_it. i.s reperted.t.hat | R is al so deeply involved in regulation
of stress F%gﬁgﬁfézgg%oihﬁ?%ﬁt Activation of the hgpothalanus - pi?uitary-

adrenal (HPA) axis by, MK i %%@M&p%@ﬁ@&%&@%@@@%&h@”d a

neutralizing anti body against corticotropin-r ng factor (CRF) . MCHis

presumed t g AghiatRdds, HRA SKtE M W A6k | bt ad¢ Qs of rel ease of CRF
fromthe hypothalamus™ "MCH R is predommnantly distributed in the accunbens

i nvol ved i n-ad@idneat i=eia aichd enar d.adNiers Mt | Sf | the Chgsbt il Darde s site,
depressive -like synptons are observed in a forced swming test, whereas
MCH knoakouti tiice dysselwantd defras)siasei-d ige MOHME ©ntafystield usy ng MCH R
knockout m ce shows that MCH R negatively regul ates the
an MCH1R antagonist and a neutralizing antibody against
corticotropin-releasing factor (CRF). MCH is presumed
to activate the HPA system through facilitation of
release of CRF from the hypothalamus. MCHIR is
10 predominantly distributed in the accumbens involved in
motivation and reward. When MCH is injected into this
gite, depressiﬁe—like symptoms are observed in a forced
swimming test, whereas MCH knockout mice have
antidepressive-like symptoms. A study using MCHIR
15 knockout mice shows that MCHIR negatively regulates the
activity‘of dopaminergic neurons involved in reward in
the accumbens. Moreover, ATC0175, a nonpeptidic MCHIR
antagonist, has antidepressive-like and anxiolytic-like
effects in experimental animal models (NON-PATENT
20 DOCUMENT 2). From the above facts, it is suggested
that MCH1R is involved not only in control of eating
behavior and energy metabolism but also in onset of
depression and anxiety, and it can be expected that an
MCH receptor antagonist, in particular, an MCHIR
25 antagonist, may be an antidepressant and anxiolytic
having a mechanism of action differing from that of a

conventional one.

[0004]



activity of dopam nergic neurons involved in reward in the accunbens.
Mor eover,

not only in control

onset of
recept or

r, ATQ0175, a nonpeptidic MCH R antagonist, has antidepressive-|ike
and anxi ovgtooyd3sdoe ef fects in experinmental ani mal nodelPSTIRDO/OAATENT
DOCUMENT 2 ) . Fromthe above facts, it is suggested that MCH R is invol ved

ant agoni st ,

_ of eating behavior and energy netabolismbut also in
depression and anxiety, and*it can be expected that an MCH

ant i depressant and é%?? $€i§%cﬂg€{ﬁﬁg %%?Lgﬁggﬁsgggg%:haQ§§9b§er|ng from
Lhat of 3 SARNERt1ona) p0fec bR004RRECENE Lien bl LE6FR! AieaBkadon SIS having

a napht hal'é

PATENT DOCLIVE

docunents ne

eton and a

benzodi oxo skel eton are disclosed in

?%'écf&ge&KﬁhPﬁﬂﬁ%ﬁTD§5bbﬁﬁﬁ§ 3 and NoR-2R@EfT. Hovwever

er disclose nor suggest the structure of a conpound

t hese

accordi ng hectienps esent, i svegndi on. 1O0E0Er PAEENEDECUNENALE @ U. S. Patent
Application Publication No. 2005/209274 NON- PATENT DOCUMENT 1 : Trends
Endocri ol ndetabr vl scldse nor suggest the structure of a

10
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25

compound. according to the present invention.

[0005]

PATENT DOCUMENT 1: U.S. Patent Application Publication
No. 2005/209274

NON-PATENT DOCUMENT 1: Trends Endocrinol Metab vol. 11,
p. 299-303 (2000)

NON-PATENT DOCUMENT 2: Drug Development Research vol.
65, p. 278-2920 (2005)

NON-PATENT DOCUMENT 3: 224th The American Chemical
Society MEDI-343 (2002)

NON-PATENT DOCUMENT 4: Bioorganic & Medicinal Chemistry

Letters vol. 16, p. 5445-5450 (2006)

" NON-PATENT DOCUMENT 5: Bioorganic & Medicinal Chemistry

Letters vol. 15, p. 3412-3416 (2005)
NON-PATENT DOCUMENT 6: Bioorganic & Medicinal Chemistry

Letters vol. 17, p. 874-878 (2007)

DISCLOSURE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
[0006]
An object of the present invention is to
provide a novel compound useful for preventing or

treating a disease such as depression, anxiety



p . 299-303 (2000) NON- PATENT DOCUMVENT 2 :
65, p . 278-290 (2005) NON-PATENT DOCUMENT 3 :
Soci ety MEDI2084B8¢02002) NON- PATENT DOCUMENT 4 :

Drug Devel opnent Research vol
224t h The Anerican Chem cal
Bi oor gamCt/JR2000é7a4nal

Chemi stry Letters vol. 16, p . 5445-5450 (2006) NON- PATENT DOCUMENT 5 :

Bi oorgani ¢ & Medi ci nal Chem stry Lett%és vol . 15, p . 3412-3416 (2005)
NON- PATENT DOCUMENT 6 : Bioorganic &

dicinal Chemstry Letters vol

17, p

874878 (2902).3Dk-50LCBUREACF o THE -LAVEVE G- ERFRLENBTAAE SOLVED BY THE

iNVENTICN [ 0006] An object o

he present invention is to pgrovide a novel

conpound usgbyttianmite¥estiragsonikbeakirlgpandicSeasereeh as depression,

anxi etydi sorders (such as generalized anxiety di sorder,

posttraumatic

stress di soodeesspasiconpadsdee, dobsessirvercempibsi wexdiesgr der or socia

anxiety disorder) , attention deficit disorder, mania, mnanicdepressive
scfiigopieehi aattendidinsdederst disessers| aepidi,samadics, attacks,

illness,

menory inpairnment, . ) ) .
5 depressive illness, schizophrenia, mood disorders,

10

15

20

25

stress, sleep disorders, attacks, memory impairment,
cognitive impairment, dementia, amnesia, delirium,
obesity, eating disorder, appetite disorder,
hyperphagia, bulimia, cibophobia, diabetes,
cardiovascular diseases, hypertension, dyslipidemia,
myocardial infarction, movement disorder (such as
Parkinson's disease, epilepsy, convulsion or tremor),
drug abuse, drug addiction or sexual dysfunction, based
on an MCH receptor antagonistic effect, a

pharmaceutically acceptable salt or a hydrate thereof.

MEANS FOR SOLVING THE PROBLEMS
[0007]

As the result that the present inventors have
conducted intensive studies, they found that a 7-
piperidinoalkyl-3,4-dihydroquinolone compound
represented by the following formula (I) has excellent
MCH receptor antagonistic action. Based on the
finding, the present invention was accomplished.
[0008]

More specifically, the present invention
provides,

[0009]



cognitive inpairment, denentia, amesia, delirium obesity, eating

di sorder, appetite disorder, hyperphagia, bulima, cibophobia, diabetes,
car di ovaswolaro/ds®eases, hypertension, dyslipidem a, nyecagdzmb/oémiiarction,
novenent disorder (such as Parkinson's disease, epilepsy, convul sion or
trenmor), drug abuse, drug addiction or sexual dysfunction, based on an MCH
receptor antagonistic effect, a pharﬁaceutically acceptable salt or a

nydrate thereof . VEANS FOR.SQUVLNG T6 BRCBLENS0087],,A0 (sfie gesul t that

t he present inventorS have™C ensive s res, they found that a 7

- piperidi ;Fﬂé‘{!ﬁ%(géﬁHéﬁﬁwygéeﬁﬂ:QBhg”Eaﬁ?”BS}Uadhﬂzaﬁéé%ée!ﬂh%&?egf .t he

follow ng Tornu as” excelTent MCH receptor antagonistic action. Based
on the fingkggyuihepresent invention was acconplished. [0008] More
specifically, the present invention provides, [0009]1 ) A conpound
represented by fornula (1) , a pharmaceutically acceptable salt or a

hydrate thereof : Al (o)
A2 \NJLZowsC
O w
0“ N ) &
!
R A’

wherein, in the formula (I)
5 R is a hydrogen atom or a Ci.¢ alkyl group;

A', A% and A®, which may be the same or
different, are each a hydrogen atbm, a halogen atom, a
Ci-¢ alkyl group or a Ci-g alkoxy group;

X is a Ci.¢ alkylene group;

10 Y is a bond or a Ci.¢s alkylene group;

7 is a bond or a Ci-s alkylene group, wherein
the Ci;.¢ alkylene group may be substituted with an aryl
group;

W is a bond or an oxygen atom; and

15 Cy is an aryl group or a heteroaryl group,
wherein the aryl group or the heteroafyl group may have
one to three substituents, which may be the same or
different, selected from the group consisting of a
halogen atom, a cyano group, a Ci¢ alkyl group, a Cis

20 alkoxy group, wherein the Ci-s alkyl group or the Ci.e
alkoxy group may be substituted with one to three
halogen atoms, and a Ca.¢ alkanoyl group;

[o010]



[Formula 1 ] wherein, in the formula (I) Ris a hydrogen atomor a G _6

al kyl group,- A 1l, A2 and A3, which nmay b e the sane or different, are
each a hywocgem3stom a hal ogen atom a C - 6 al kyl grompTOP2@9/@74416 al koxy
group; Xis a C-6 alkylene group; Y is a bond or a C -S al kyl ene group , -
Zis a bond or a C.-6 alkylene group, wherein the G- 6 al kyl ene group may
b e substituted with an aryl group,-'&Vis a bond or an oxygen atom- and Cy

is an aryl group or het.ger oar yl_ group, erein_ the ar group or the
het er oaryl group may ‘Have enecc%lmé)(ﬁﬁjréej'e %%?%T%%%‘%%%gﬁ%i}éh may b e the sane

or differerétccei%a‘%glte:%(%;{@%ﬁ@rﬂ}ﬂé&é;%fééf‘ga&ér@i | ogeppatom a

cyano group, a group, a G _ oXy group, rein the G-s
al kyl grougfvd R Clirs @ kaxy 3 QU e substituted with one to three

hal ogen atons, and a C2-6 al kanoyl group; [0010]2 ) The conpound, a
pharmaceutical | y acceptiable isadtodn aatdonds at e thereof according to the
5 A', A% and A® are each a hydrogen atom;

X is a Ci¢ alkylene group;

Y is a bond;

Z is a bond or a C;.s alkylene group, wherein
the Ci.s alkylene group may be substituted with an aryl

10 group;

W is a bond or an oxygen atom; and

Cy is a phenyl group or a pyridyl group,
wherein the phenyl group or the pyridyl group may have
one to three substituents, which may be the same or

15 different, selected from the group congisting of a
halogen atom, a cyano group, a Ci.¢ alkyl group, a Cie
alkoxy group, wherein the C;_s alkyl group or the C;.¢
alkoxy group may be substituted with one to three
halogen atoms, and a C,s alkanoyl group;

20 [0011]

3) The compound, a pharmaceutically
acceptable salt or a hydrate thereof according to the
above 1), in which, in the formula (I),

R is a hydrogen atom;

25 A', A% and A® are each a hydrogen atom;

X 1s a methylene group, wherein the methylene

group may be substituted with a methyl group;

Y is a bond;



above 1 ) , in which, inthe fornula (I) Ris a hydrogen atomp A1, A2
and A3 are each a hydrogen atom X is a C -6 al kylene group; Y is a bond;, Z
is a bonowonrow/38901S al kyl ene group, wherein the G -s alPkylJene/géaup my be
substituted with an aryl group ; Wis a bond or an oxygen atom- and Cy is
a phenyl group or a pyridyl group, wherein the phenyl group or the pyridyl
group may have one to three substitunts, which may b e the sane or

different, selected ron1th§0%?p%% con5|§pgpgepf ug)re}logen atom a cyano

group, a G -s alkyl r&ﬁp? 3|w8% o eoup,g ein the C1-S al kyl

group or the G _6 al ko Lt W toth h
foxy ar %BBd”%%[ %gll%%@?e)h 'é}tl]:%‘ijn,""'atrﬂi one to three hal ogen

atons, and a C2- al kanoyl group, - The conpound,  a

Bbove 1) | i i ohoTi Aot Re T GO e e o
group may have one to three substituents, which may be
5 the same or different, selected from the group
consisting of a halogen atom, a C;.¢ alkyl group, a Ci-s
alkoxy group and a C,.¢ alkanoyl group;
4) The compound, a pharmaceutically
acceptable salt or a hydrate thereof according to the

10 above 1), wherein the compound represented by the
formula (I) is
3-methoxy-N-{1-[(2-0ox0-1,2,3,4-tetrahydrogquinolin-7-
yl)methyllpiperidin-4-yl}benzamide,
3-fluoro-N-{1-[(2-0ox0-1,2,3,4-tetrahydrogquinolin-7-

15 yl)methyllpiperidin-4-yl}benzamide,
3,5-difluoro-N-{1-[(2-oxo-1,2,3,4-tetrahydroquinolin-7-
yl)methyllpiperidin-4-yl}benzamide,
3,4-difluoro-N-{1-[(2-ox0-1,2,3,4-tetrahydroquinolin-7-
yl)methyl]piperidin-4-yl}benzamide,

20 4-fluoro-N-{1-[(2-ox0o-1,2,3,4-tetrahydroquinolin-7-
yl)methyl]lpiperidin-4-yl}benzamide,
3-chloro-N-{1-[(2-0ox0-1,2,3,4~tetrahydroquinolin-7-
yl)methyl]lpiperidin-4-yl}benzamide,
3-methyl-N-{1-[(2-0ox0-1,2,3,4-tetrahydroquinolin-7-

25 vyl)methyllpiperidin-4-yl}benzamide,
3,5-dichloro-N-{1-[(2-oxo-1,2,3,4-tetrahydroquinolin-7-
yl)methyl]lpiperidin-4-yl}benzamide,

3,4-dichloro-N-{1-[(2-oxo-1,2,3,4-tetrahydroquinolin-7-



Al A2 and A 3 are each a hydrogen atom X is a nethylene group, wherein
the nmethylene group nay b e substituted with a nethyl group,- Y is a bond;Z
i s a bonaworow/asedohyl ene group,- Wis-a bond or an oxyg®aTaPmoey/oenet Cy is a
phenyl group, wherein the phenyl group may have one to three substituents,
whi ch may be the same or different, selected fromthe group consisting of a
hal ogen atom a Cc-6 alkyl group, a & 6 al koxy group and a C2-e al kanoyl

group; 4) 0 und, a harna ticall. acceptable salt or a hydrate
t her eof acXépﬂﬁﬁﬁgEgp?Hﬁré gove 1Y§%%Gﬁﬁépé 't he conpound represented by

TZ?tL?;gﬁgg %gﬁ°ﬁ8|? EﬁgﬁyNnégﬁlﬁfL%%bgrﬁgln _,§| } benzam de

R T L e e e o e T A IS

, 4- tetrahy%&?gghgghhae7 yl)methyl] piperidin- 4 -yl _}benzam de , 3,4-dif

Iuoro N- “oxo-1 2,3, 4-tetrahydroqui nolin-7- yl)nmethyl]

pi peridin- 4. fihokBeNZ@mLQQZroxo—l,2,3,4-tetrahydroquinolin—7—
vl)methyl]lpiperidin-4-yl}-3- (trifluoromethyl)benzamide,
3-fluoro-N-{1-[(2-ox0-1,2,3,4~tetrahydroquinolin-7-
yl)methyl]piperidin-4-yl}-5- (trifluoromethyl)benzamide,
3,5-dimethoxy-N-{1-[(2-oxo-1,2,3,4-tetrahydroquinolin-

10 7-yl)methyl]lpiperidin-4-yl}benzamide,
N-{1-[(2-oxo0-1,2,3,4-tetrahydroquinolin-7-
yl)methyl]piperidin-4-yl}benzamide,
N-{1-[(2-oxo-1,2,3,4-tetrahydroquinolin-7-
yl)methyl]piperidin-4-yl}-2,2-diphenylacetamide,

15 4-chloro-3-fluoro-N-{1-[(2-ox0-1,2,3,4-
tetrahydroquinolin-7-yl)methyllpiperidin-4-
yl}lbenzamide,
3-bromo-N-{1-[(2-ox0-1,2,3,4-tetrahydroquinolin-7-
yl)methyl]lpiperidin-4-yl}benzamide,

20 3-fluoro-5-methoxy-N-{1-[(2-ox0-1,2,3,4-
tetrahydroquinolin-7-yl)methyl]lpiperidin-4-
yl}benzamide,
3-chloro-4-fluoro-N-{1-[(2-0ox0-1,2,3,4-~
tetrahydroquinolin-7-yl)methyllpiperidin-4-

25 yl}benzamide,
3-acetyl-N-{1-[(2-0%x0-1,2,3,4~tetrahydroquinolin-7-
yl)methyllpiperidin-4-yl}benzamide,

3,4,5-trifluoro-N~-{1-[(2-ox0-1,2,3,4-



4-fluoro-N- {I- [(2-0xo0-1, 2 ,3 ,4-tetrahydroquinolin~7- yl)methyl] piper
idin- 4 -yl}benz am de, 3-chloro -N {1- [(2-0x0- 1,2,3,4

-t et rahydwoquoionsgtom- 7- yl) nmethyl] piper idin- 4-yl}bereaarzioy/og4net hyl

-N- {1- [(2-0x0- 1,2,3,4 -tetrahydroquinolin- 7- yl) methyl] piperidin-4
-yl }benzam de, 3,5-dichloro-N {l- [(2-o0x0-1, 2 ,3 ,4-tetrahydroquinolin-7-
yl)ymethyl] piperidin-4 -yl }benzanidé', 3,4-dichl oro-N{l- [(2-0x0-I, 2,3

, 4- t et r ahydg 9QUL AGLL-Badi %b) BBLAY i {,dhns4- g nzam de,
4-Iuoro-3-mstﬂy%-%—i{”?-q i%é-oxo-l?%?éggﬁyi%?%§ﬁ¥ %gguénolin- 7-yl) nmethyl]
pi peri di n- 1}yéﬁggﬁ;§gjde , 4-f luoro-N {I- [(2-0x0-1, 2,3
, 4-tetrahydroqui nolin-Wl) nethyl] piperidin-4 -yl }-3 - (trif |uoronethyl
) benzani de 4—B}.1f1btl©FQ=tNet]{1bxyt-1(121QX(P'(braxo3142§gt, gahydroquinolin- 7 - yl)
met hyl] piperidin-4-yl} -5- (trifluoronethyl) benzam de, 3 ,5-di net hoxy-N
{I- [(2- oxoeetr@hy8roduindlahydrpliimadhyhi pIpgkiaehhyl] piperidin-4
-yl }benzam de, N -{l- [(2-0ox0-1, 2 ,3 ,4-tetrahydroquinolin-7- yl)nmethyl
]piperid5n-Ml}be?b@mi@ﬂide , N-{I- [(2-0x0-1,2, 3 ,4-tetrahydroquinolin-
7- yl)methyl] piperidin-4 -yl }-2,2-diphenylace tam de ,
3-chloro-5-fluoro-N-{1-[(2-0x0-1,2,3,4-
tetrahydroquinolin-7-yl)methyllpiperidin-4-
yv1l}benzamide,
3-cyano-N-{1~[(2-oxo0-1,2,3,4~tetrahydroquinolin-7-

10 yl)methyllpiperidin-4-yl}benzamide,
5-chloro-N-{1-[(2-oxo-1,2,3,4-tetrahydroquinolin-7-
yl)methyllpiperidin-4-yl}pyridine-3-carboxamide,
3-chloro-5-methoxy-N-{1-[(2-0ox0-1,2,3,4-
tetrahydroquinolin-7-yl)methyl]piperidin-4-

15 yl}benzamide,
4-chloro-3-methyl-N-{1-[(2-oxo0-1,2,3,4-
tetrahydrogquinolin-7-yl)methyl] piperidin-4-
yv1l}benzamide,
2-(3-chloro-4-fluorophenoxy) -N-{1-[(2-ox0-1,2,3,4-

20 tetrahydroquinolin-7-yl)methyl]lpiperidin-4-
yl}lacetamide,

2- (3-chlorophenoxy) -N-{1-[(2-oxo0-1,2,3,4-
tetrahydroquinolin-7-yl)methyl]piperidin-4-
yl}lacetamide,

25 3-chloro-4-fluoro-N-{1-[1-(2-ox0-1,2,3,4-
tetrahydroquinolin-7-yl)ethyl]lpiperidin-4-yl}benzamide

or

N-{1-[(6-fluoro-2-0x0-1,2,3,4-tetrahydroquinolin-7-



4-chloro-3-f lTuoro-N {I- [(2-o0x0-1, 2 ,3,4- tetrahydroquinolin- 7-yl
et hyl] piperidin-4 - yl}benzamde , 3-bronmo-N {1- [(2-ox0-I , 2,3,

|} benPamiJg®09/067441

a

4-t et r ahywloaguivasstoin- 7- yl)nethyl] piperidin-4-y
3-fluoro-5-methoxy-N-{l- [(2-o0x0-], 2 ,3,4 - tetrahydroquinolin- 7-yl)
met hyl] piperidin-4 - yl}benzam de, 3-chloro-4-f luoro-N- {I- [(2-o0xo0-1,

2,3, 4 - tetrahydroquinolin-7-yl) nethyl] piperidin-4 - yl}benzamn de,
3-acetyl

_y| }benzaXig@etgglip%pFFﬁégag#Lekﬁ{Eydr%%ylnngn l- d@ )ymethyl ] piperidin~4

, 4- tetraqéﬁﬁﬁgU|nolln- 7-yl) methyl] piperidin-4 - yl}benzam de,
4 quoro 3 xy-N—{I- [(2-0x0-1, 2 ,3,4 - tetrahydroquinolin- 7- yI)

ngtzyl]tplperldln 4 5 hb?ﬂé?ﬁhe@utléath o1l Qutiinilde- oxo-1, 2
- etrahydrqu|noI|n pi peridin-4 - yl}benzam de
3-cyano- N-tha bbdpeed,: a2phdrmdcbathaBYdR0aWdRIHaAb1E salt or a
5 hydrate thereof according to any one of the above 1) to
4) as an active ingredient;
[0013]

6) The pharmaceutical composition according
to the above 5), which is a melanin-concentrating

10 hormone receptor antagonist; and
[0014]

7) A prophylactic or therapeutic drug
containing the compound, a pharmaceutically acceptable
salt or a hydrate thereof according to any one of the

15 above 1) to 4), as an active ingredient, for
depression, anxiety disorders, attention deficit
disorder, mania, manic-depressive illness,
schizophrenia, mood disorders, stress, sleep disorders,
attacks, memory impairment, cognitive impairment,

20 dementia, amnesia, delirium, obesity, eating disorder,
appetite disorder, hyperphagia, bulimia, cibophobia,
diabetes, cardiovascular diseases, hypertension,
dyslipidemia, myocardial infarction, movement disorder,

drug abuse, drug addiction or sexual dysfunction.

25 ADVANTAGES OF THE INVENTION
[0015]

The compound of the present invention was



yl) nethyl] piperidin-4 -yl}benzam de, 5-chloro-N{l- [(2-0x0-I , 2,3,
4-tetrahydroquinolin-7- yl)methyl] piperidin-4 -yl }pyridine -3-carboxam de
,  3-chl orwo2eroa3kmzy- N-{| - [(2-ox0-1, 2 ,3 ,4 - tetrahyacogeroobémnm4i/-yl)

met hyl] piperidin-4 - yl}benzam de, 4-chloro-3-nethyl-N{I- [(2-0oxo0-I, 2,3,
4 - tetrahydroquinolin- 7-yl) methyl] piperidin-4 - yl}ben zamde, 2 -
(3-chl oro-4-fl uorophenoxy) -N {I- [zé-oxo-l, 2 ,3 ,4- tetrahydroquinolin-

7-vyl t hyl [ i di n-4- i d - - . -

[ l(}ﬁ- )i“e | "¥ohoB' §8' fl&%%aﬁgzgﬂghﬁ%%%ﬁ%{t“&re?.r\%eﬁo%sﬁc%'ﬁ"raﬁcﬁ*&&ﬂ%- I
acet am 3- - 4- . Q= - - - _

¥etrahydro%§g%8 F%E7a§l SF%&%?BéyﬁéFPSF%PE&%§?§§é#§§%¥% Ig%ﬁﬁﬂ{]:

ST e R o i e A e s PR
SOWDOSItIOarﬁgntaknaa@r%@%ﬂ@aﬂpau&det§ @h@b&ﬁﬁﬁﬂ&i@ﬂkﬂyaﬁﬁceptab|e salt or
5 generalized anxiety disorder, posttraumatic stress
disorder, panic disorder, obsessive-compulsive disorder
or social anxiety disorder), attention deficit
disorder, mania, manic-depressive illness,
schizophrenia, mood disorders, stress, sleep disorders,
10 attacks, memory impairment, cognitive impairment,
dementia, amnesia, delirium, obegity, eating disorder,
appetite disorder, hyperphagia, bulimia, cibophobia,
diabetes, cardiovaécular diseases, hypertension,
dyslipidemia, myocardial infarction, movement disorder
15 (such as Parkinson's disease, epilepsy, convulsion or
tremor), drug abuse, drug addiction or sexual

dysfunction, based on the MCH receptor antagonistic

action.

BEST MODE FOR CARRYING OUT THE INVENTION
20 [0016]
The terms used in this specification are as
defined as follows.
[0017]
The "halogen atom" represents a fluorine
25 atom, a chlorine atom, a bromine atom and an iodine
atom.

The "C;.s alkyl group" represents a straight



hydrate thereof according to any one of the above 1 ) to 4 ) as an active
I ngredient; [0013] 6 ) The pharmaceutical conposition according to the
above 5 )WQ 2otw/os3ko0oils a nel ani n- concentrati ng hornone r@CepgPzov/esmagoni st ;
and [0014] 7 ) A prophylactic or therapeutic drug containing the conpound,
a pharmaceutically acceptable salt or_a hydrate thereof according to any
one of the above 1 ) to 4), as an actPve I ngredi ent, for depression,
anxiety dis ) ens. | j.cit.disord nj |.c- depressive

i1l ness, sé%%%@%ﬁ%% %ﬂgﬁ%ﬁﬁ3@$£%§%é+gﬁés§r§éEP8§|%ﬁ%m ig%r%ers, att acks,
Menory i M LARited COMN L | Y Bl TPR-SUE May B850 L8, 6 ARLELA, aflShk! i UM
obesity,.eaf{ng é?sorcer, apﬁ%ti?%]§$sd?%ergﬁﬁyperphag?§3 b%??%%az .

ci bophobi a, iyl a@@}a_eﬁgh@aéﬂépﬂaéggyprgﬁwﬁaﬁégre%@@étsnﬁéeﬁyld_ysl i pi demi a,
nyocardi al infarction, novenent disorder, drug abuse, drug addiction or

sexual dysfgirsip oran AMNTAGES S d HrddVENTF&RD [ 091Bhtyl group, a

5 pentyl group and a hexyl group. The branched chain

alkyl group represents, for example, an isopropyl
group, an isobutyl group, a tert-butyl group, an
isopentyl group, a l-ethylpropyl group, and an isohexyl
group.

10 The "Ci.¢ alkoxy group" represents a straight
chain alkoxy group having 1 to 6 carbon atoms or a
branched chain alkoxy group having 3 to 6 carbon atoms.
The straight chain alkoxy group represents a methoxy
group, an ethoxy group, a propoxy dgroup, a butoxy

15 group, a pentyloxy group and a hexyloxy group. The
branched chain alkoxy group represents, for example, an
isopropoxy group, an isobutoxy group, a tert-butoxy
group, an isopentyloxy group, a l-ethylpropoxy group
and an isohexyloxy group.

20 The "C,.s alkylene group" represents a
straight chain alkylene group having 1 to 6 carbon
atoms or a branched chain alkylene group having 3 to 6
carbon atoms, for example, including a methylene group,
an ethylene group, a propylene group, a butylene group,

25 a pentylene group, a hexylene group, an isopropylene
group, an isobutylene group, a tert-butylene group, an
isopentylene group, a l-ethylpropylene group and an

isohexylene group etc.



The conpound of the present

ant agoni st i

present iwoentwmssoois usef ul

depr essi on,
posttraumat
di sorder or

mani c- depr eggpye]i | | ness, schizophrenia, nood disorders, stress, sleep
attacks, menory inpairnment, cognitive inpairnment, denentia,

di sorders,

anxi ety disorders (such as generalized anxiety disorder,

I c stress disorder, panic qgsorder, obsessi ve -conpul sive

I nventi on wasfound to have an MCH recept or

c activity. A nedicinal drug containing the conpound of the
as a prophylactic or therapeatriJezds/ogf4dior

social anxiety disorder) -," attention deficit disorder, mania,

ammesi a, delirium ob®akt yc,gahiREnEYS0EE8Np "aRRBR IS qr der

hyper phagi a, bulim a,

ci bophobi a, di abetes, cardiovascul ar di seases,

hyper t ensi opardgsyipgdenpahamingaadCal; abkglchironp . MOVRERRB @i Sor der (such

as Parkinson's disease, epilepsy, convulsion or trenor) , drug abuse,

drug

addi cti on obheesefl idgsudacei vathpisedbonylhgrbGH,r emept or ant agoni stic
action. BEST MODE FOR CARRYI NG QUT THE | NVENTI ON [ 0016] The terns used in
this speti feArienraPRY4sIgerPned B5OPYlEawbonyl group, a

10

15

20

25

butylcarbonyl group, a pentylcarbonyl group, a
hexylcarbonyl group, an isopropylcarbonyl group, an
isobutylcarbonyl group, a tert-butylcarbonyl group, an
isopentylcarbonyl group, l-ethylpropylcarbonyl group
and an isohexylcarbonyl group.

The "aryl group" represents monocyclic to
tetracyclic aromatic carbocyclic groups formed of 6 to
18 carbon atoms. Examples thereof include a phenyl
group, a naphthyl group, an anthracenyl group and a 9H-
fluorenyl group.

The "heteroaryi group" represents monocyclic
to bicyclic aromatic heterocyclic groups formed of 5 to
10 atoms including 1 to 3 hetero atoms selected from a
nitrogen atom, an oxygen atom and a sulfur atom, other
than carbon atoms. Examples thereof include a pyrrolyl
group, a pyrazolyl group, an imidazolyl group, a furyl
group, an oxazolyl group, an isoxazolyl group, a
thienyl group, a thiazolyl group, an isothiazolyl
group, a pyridyl group, a pyrimidinyl group, a
pyridazinyl group, a pyrazinyl group, an indolyl group,
a benzofuryl group, a benzothienyl group, a
benzimidazolyl group, a benzoxazolyl group, a

benzothiazolyl group, a benzopyrazolyl group, a



[0017] The "hal ogen atom' represents a fluorine atom a chlorine atom a
brom ne atom and an iodine atom The "G _6 al kyl group"” represents a

st rai ght coNeai2n10i389phh group having 1 to 6 carbon atons or PaThPzooghed4ichai n

al kyl group having 3 to 6 carbon atons . The straight chain al kyl group
represents a methyl group, an ethyl ig(MJp, a propyl group, a butyl group, a
pentyl group and a hexyl group. The anched chain al kyl group represents,

for exanple, an.isopro roup, an,i t r a -hutyl group, an
| sopentyl BEBAR:RRRrBIk Brodpl 3 seprodrscalet i g e S §
al kox royp’ e a_straj [ 0X 4 1 to 6 carbon
atonsyo? a %gégﬁ%dagﬁg%h g]&§§$ﬁg%€ﬁg§h§5?k '3$tgﬁ%H%§$%§ﬁﬂgions. The

strai ght Cg%ﬂpél KOX¥ 1 B6QHA 1hSAT ESLS 3 MRkMaX 2ak ,ghmpe,t hoxy group, a
propoxy group, a butioxy group, a pentyloxy group and a hexyl oxy group. The

branched chakfoakkgry g&6M ah@P e erkanthenyax @fehey. an i sopropoxy group,
an i sobutoxy group, a tert -butoxy group, an isopentyl oxy group, a
1- et hyl progogysyroup
An aspect of the compound of the present

invention relates to a 7-piperidinoalkyl-3,4-

dihydrogquinolone compound, a pharmaceutically

acceptable salt or a hydrate thereof represented by the

10 formula (I):
[0020]

[Formula 2]

{where (in the formula (I)), R, X, Y, Z, W, A, a?, A
and Cy are the same as defined above}.

15 A preferable aspect of the compound of the
present invention is as follows. In the formula (I), R
ig a hydrogen atom, A', A? and A’ each represent a
hydrogen atom, X is a Ci.¢ alkylene group, Y is a bond,
% is a bond or a Ci.s alkylene group (where the Ci¢

20 alkylene group may be substituted with an aryl group),
W is a bond or an oxygen atom, and Cy is a phenyl group
or a pyridyl group (where the phenyl group or the

pyridyl group may have one to three substituents, which



and an isohexyl oxy group. The "C -6 al kyl ene group"” represents a straight
chai n al kyl ene group having 1 to 6 carbon atons or a branched chain
al kyl ene wyoaop/d3sawing 3 to 6 carbon atons, for exanpl e, PCROPRGH/NEY44L

nmet hyl ene group, an ethylene group, a propyl ene group, a butyl ene group,
pentyl ene group, a hexyl ene group, an | sopropyl ene group, an isobutylene

group,

a tert -butylene group, an isbpentyl ene group, a 1-ethyl propyl

ene

?égf‘ﬁziﬂfs%%y%%eb% CALA TG %Ol%laﬁ%dczf stp B E Per cof
I ncl ude a net

| ¢ I b I
A ety e%ﬂrﬁett#?fy o s G £ BT ar bonyl

group,

group, an i.sqpso ar bopyl . gnoup, byindr&af haylc,Of Wiy R tert
-butylcarbon%&r %688% a%’?%opentyl ar oﬁ%f grodb, ethyfpéopylcarbonyl
group and ag OQ%XltheC@flbO%mlkcgJyOtg&ouBﬂ%yandé sﬁi&bﬁ?ﬂ'tdt@i asetH S

nmonocyclic to

carbon at oghe B¥ARPhes hhgeeh iatdnide emdpheryls alkanoyl group) .

Another preferable aspect of the compound of
the present invention is as.follows. In the formula
(I), R is a hydrogen atom, A', A? and A’ are each a
hydrogen atom, X is a methylene group (where the

10 methylene group may be substituted with a methyl
group), Y is a bond, Z is a bond or a methylene group,
W is a bond or an oxygen atom, and Cy is a phenyl group
(where the phenyl group may have one to three
substituents, which may be the same or different,

15 selected from the group consisting of a halogen atom, a
Ci.¢ alkyl group, a Ci-s alkoxy group and a Cz.¢ alkanoyl
group) . The above phenyl group is preferably an
unsubstituted phenyl group or a substituted phenyl
group represented by any one of the formulas (ITa) to

20 (I14):

[0021]

[Formula 3]

RC
RB
RA RA

(Ma) (TIb) (TIc) (11d)

etracyclic aromatic carbocyclic groups fornmed of 6 to 18

a



group, a naphthyl group, an anthracenyl group and a 9Hf |l uorenyl group . The
"heteroaryl group" represents nonocyclic to bicyclic aromatic heterocyclic

groups fowoedioaBs®ito 10 atons including 1 to 3 hetero a&ComB2eehedtied from
a nitrogen atom an oxygen atom and a sulfur atom other than carbon atons.
Exanpl es thereof include a pyrrolyl group, a pyrazolyl group, an im dazolyl
group, a furyl group, an oxazolyl group, an isoxazolyl group, a thienyl

group, a thiazolyl,graup, .anci sofhiazolyl.qgr , .a_pyridyl group, a
pyrinidin%{WB?Fﬁp? 2 HyPPda 'nywthhyﬂﬁyab%ygggiﬁ?ﬁfg?gppz an in?olyl
group, a ben ur ar : e u ng m yl group, a
benzoxazolgf%g?gﬁ%¥’ae§§ﬁ2€€8?§§%§§Ihggégggég Egﬁgépérggglya Ebup, P

abenzoisoxggg?%hpgregg,agkgﬁ ?§§§88h5§28|ELﬁgéQRQno§lq§&QQkML group, a

i soqui nol'y , a duinazofi roup, a quinoxalinyl group, a
pht hal azi nyl group, g gbbel-i-adl sgeetpiandoap8unyabichemy pgeemt [ 0019] A n

aspect of the conpound of the present invention relates to a

7- pi pergdi ppakky¥hor, 4s di hydroqui nol one conpound, a pharmaceutically
3-methoxy-N-{1-[(2-oxo-1,2,3,4-tetrahydroquinolin-7-
yl)methyll piperidin-4-yl}benzamide,
3-fluoro-N-{1-[(2-oxo-1,2,3,4~-tetrahydrogquinolin-7-
yl)methyl]l piperidin-4-yl}benzamide,

10 3,5-difluoro-N-{1-[(2-ox0-1,2,3,4-tetrahydroquinolin-7-
yl)methyll piperidin-4-yl}benzamide,
3,4-difluoro-N-{1-[(2-oxo-1,2,3,4-tetrahydrogquinolin-7-
yl)methyll piperidin-4-yl}benzamide,
4-fluoro-N-{1-[(2-oxo-1,2,3,4-tetrahydroquinolin-7-

15 yl)methyl]lpiperidin-4-yl}benzamide,
3—chloro-N-{1-[(2-oxo-1,2,3,4—tetrahydroquinolin—7—
yl)methyll piperidin-4-yl}benzamide,
3-methyl-N-{1-[(2-oxo-1,2,3,4-tetrahydroquinolin-7-
yl)methyllpiperidin-4-yl}benzamide,

20 3,5-dichloro-N-{1i-[{(2-ox0-1,2,3,4-tetrahydroquinolin-7-
yv1l)methyllpiperidin-4-yl}benzamide,
3,4-dichloro-N-{1-[(2-0ox0-1,2,3,4-tetrahydroquinolin-7-
y1l)methyl] piperidin-4-yl}benzamide,
4-fluoro-3-methyl-N-{1-[(2-oxo0-1,2,3,4~

25 tetrahydroquinolin-7-yl)methyllpiperidin-4-
v1}benzamide,
4-fluoro-N-{1-[(2-oxo-1,2,3,4-tetrahydroquinolin-7-

y1l)methyl]lpiperidin-4-y1}-3- (trifluoromethyl)benzamide,



acceptable salt or a hydrate thereof represented by the formula (I) :

[0020] [Formula 2 ] {where (in the formula (1)), R, X, Y, Z, W, Al

A2, A3 amiloQyiiaBsvoihe sanme as defined above} . A prefer abiraraspectsiof t he
conpound of the present invention is as follows. In the formula (I), Ris a
hydrogen atom Al , A2 and A3 each rfﬁgresent a hydrogen atom X is a G-6
al kyl ene group, Yis a bond, Zis a nd or a G -6 al kyl ene group (where

the G _d alkylene group be sybstituted with an aryl group) , Wis a
bond or an36ib&8ﬁ9ﬂﬂﬁ%1{£2§‘é¥Q” 'é'ﬁhé%%eﬁﬁﬁhﬁé%ﬂq%%ﬂﬂk'Qﬁ%tgroup (wher e
t he phenyl _gx or .t he pvri.dyl grqup : t hstituents,
whi chmay byg)%%§h¥%%§%ﬁéﬁ%#¥%#e%?3 Eemgﬁég} ?éﬁﬁ%%ﬁ?%ﬂgﬁﬁ?%ﬁgéﬁbting of a
hal ogen at KT QUR . & G_8 alk rQl j d kopaw, group,

wher ei n thgr’né a&%%g%}g’rg?déﬁé gr(gt ﬁg{oal-’?’e#g%tgl?aoﬁd_r% e substituted
wi th one tg._thneRiR)iqgan 3t 4aRd 1&edantildenoyl group) . Another

pref erabl e aSpect of the conpound Of 'the present invention is as follows.

In the Bor gul{a ([l (2 -oxR-1S 23 3hndregeaniaBghinolh-2and A 3 are each a
vl)methyl] piperidin-4-yl}benzamide,
N-{1-[(2-ox0-1,2,3,4-tetrahydroquinolin-7-
yl)methyl]lpiperidin-4-yl}-2,2-diphenylacetamide,
4-chloro-3-fluoro-N-{1-[(2-oxo-1,2,3,4-

10 tetrahydroquinolin-7-yl)methyl]piperidin-4-
yl}benzamide,
3-bromo-N-{1-[(2-oxo-1,2,3,4-tetrahydroquinolin-7-
v1l)methyl] piperidin-4-yl}benzamide,
3-fluoro-5-methoxy-N-{1-[(2-ox0-1,2,3,4-

15 tetrahydroguinolin-7-yl)methyllpiperidin-4-
yl}benzamide,
3-chloro-4-fluoro-N-{1-[(2-0ox0-1,2,3,4-
tetrahydrogquinolin-7-yl)methyl]piperidin-4-
vl}benzamide, |

20 3-acetyl-N-{1-[(2-ox0-1,2,3,4-tetrahydroquinolin-7-
yl)methyl]piperidin-4-yl}benzamide,
3,4,5-trifluoro-N-{1-[(2-ox0-1,2,3,4-
tetrahydroquinolin-7-yl)methyl]lpiperidin-4-
yl}benzamide,

25 4-fluoro-3-methoxy-N-{1-[(2-oxo-1,2,3,4-
tetrahydroquinolin-7-yl)methyl]lpiperidin-~-4-
yl}benzamide,

3-chloro-5-fluoro-N-{1-[(2-ox0-1,2,3,4-



hydrogen atom X is a nethylene group (where the nethylene group may b e

substituted with a nethyl group) , Yis a bond, Zis a bond or a nethyl ene
group, Wwe aui3s@ior an oxygen atom and Cy is a phenylpCgrezgo/eher e t he
phenyl group may have one to three substituents, which may b e the sane or

di fferent,

sel ected

al kyl group, a G -

phenyl gr
phenyl gr
[ Formul a
same or

6 al koxy

[ (2- oxo-|
3-fl uoro-

5

10

15

20

25

oup re

oEﬁtF@ 9§8ﬁ?&&°

fromthe group consrstlng of a hal ogen atom a G -s
al koxy group and - alkanoyl group) . The above

f er abl d ph bstituted
t By Vo %ryrrslp%f Tt P 5 ey [oo0a)

3y¥é§gﬁ%a&§9£ (lie) (||d){mhere R, RB and Rc, which may be the

hg{fméthgi

5-chloro-
y1l)methyl

3-chloro-

each represent a halogen atom a G _6 alkyl group, a G

950892008639 @LkaR0Y| 9oubkecdablyehRiAhRgRIA o compound of -

t he presen

nethox -
qgaﬁg&qgghnql&Q}%9ngghl@%thyl] pi peri di n-4-yl } benzam de,
oxo-| , 4=t et rahydr oqui nolin- 7-
N-{1- [(2 oxo-1,2,3,4-tetrahydroquinolin-7-
lpiperidin-4-yl}pyridine-3-carboxamide,

5-methoxy-N-{1-[(2-ox0-1,2,3,4-

tetrahydroguinolin-7-yl)methyl]lpiperidin-4-

yl}benzamide,

4-chloro-

3-methyl-N-{1-[(2-ox0-1,2,3,4-

tetrahydroquinolin-7-yl)methyllpiperidin-4-

y1l}benzamide,

2-(3-chlo

tetrahydr

ro-4-fluorophenoxy) -N-{1-[(2-ox0-1,2,3,4-

oquinolin-7-yl)methyl]lpiperidin-4-

yl}acetamide,

2-(3-chlo

rophenoxy) -N-{1- [(2-oxo-1,2,3,4-

tetrahydroquinolin-7-yl)methyl]piperidin-4-

yl}acetamide,

3-chloro-

4-fluoro-N-{1-[1-(2-ox0-1,2,3,4-

tetrahydroquinolin—7—yl)ethyl]piperidin-4-yl}benzamide,

N-{1-[(6-
yvl)methyl
a pharmac

thereof.

fluoro-2-oxo-1,2,3,4-tetrahydrogquinolin-7-
lpiperidin-4-yl}-3-methoxybenzamide,

eutically acceptable salt or a hydrate

An aspect of the compound of the present

invention is a medical drug containing at least one of

the compounds or pharmaceutically acceptable salts

thereof described in this specification, as an active



yl') nmethyl] piperidin-4-yl}benzamde, 3 ,5-dif luoro-N {l- [(2-0x0-1, 2,3
, 4-tetrahydroquinolin- 7- yl) nethyl] piper idin- 4-yl}benzam de, 3, 4-

di f | uor o-We 2p/03g402- oxo- 1, 2, 3,4 -tetrahydroqui nolin- 7PCYlIp2aoevéngdi pi per

i di n- 4-yl}benzam de, 4-fluoro-N {1- [(2 -ox0- 1,2,3,

4-tetrahydroquinolin- 7- yl)nmethyl] piperidin- 4- yI}benzan1de

3-chl oro- N-{I- [ (2-o0x0-1, 2 ,3,4-teﬁﬁhhydrqu|noI|n- 7 - yl) methyl]

pi peridin- 4 % % zanide , 3-nethyl -N {1- [(2-0x0-] ,2,3,4-

tetrahydr odBPREATREC7- yI) methyl] piperidin- 4-yl }benzanide ,

3, 5-dichl oro- N-{1 - [gﬁ %égegt %g %ﬁéorohth%%r?%g%%@ kﬁes rmy|)4nEthy|]

pi per idin-4- yI}benzan1 0XO0- ,

--tet rahydmﬁgtgheggﬂl %ghﬂaﬁhﬁkhgpb%@a%&@ ¥t henzamge, of

4-fl uoro-3 2- 0xo- | 4- tetrahydroquinolin- 7-yl

)methyl] pipgr bginﬁbuﬁdsybi‘bgﬂé%ma@@ut‘lcfahll?r @ﬂ&ep{thbﬂe( 2axe 1,2,3,4-
tetrahydroquinolin- 7- yl) methyl] piperidin- 4-yl} -

(trifluerogpthybrbgszenhgeas- bhuora- Neckebtdr( %m&t)(a@onhsﬂz Feberibed
-tetrahydroquinolin- 7- yl)methyl] piperidin-4 -yl }-5- (trif |uoromethyl
) benzam dein 8hisdepethaxyatofl,- ak( 2noretlive? ingrettiteattr.ahydr oqui nol i n-
An aspect of the compound of the present
invention is a prophyvlactic or therapeutic drug
containing at least one of the compounds,

10 pharmaceutically acceptable salts or hydrates thereof
described in this specification, as an active
ingredient, for depression, anxiety disorders (such as
generalized anxiety disorder, posttraumatic stress
disorder, panic disorder, obsessive-compulsive disorder

15 or social anxiety disorder), attention deficit
disorder, mania, manic-depressive illness,
schizophrenia, mood disorders, stress, sleep disorders,
attacks, memory impairment, cognitive impairment,
dementia, amnesia, delirium, obesity, eating disorde?,

20 appetite disorder, hyperphagia, bulimia, cibophobia,
diabetes, cardiovascular diseases, hypertension,
dyslipidemia, myocardial infarction, movement disorder
(such as Parkinson's disease, epilepsy, convulsion or
tremor), drug abuse, drug addiction or sexual

25 dysfunction. A preferable aspect is a prophylactic or
therapeutic drug containing at least one of the
compounds, pharmaceutically acceptable salts or

hydrates thereof described in this specification, as an



7-yl) methyl] piperidin-4 -yl}benzamde, N -{I- [(2-o0x0-I, 2,3,
4-tetrahydroquinolin- 7 - yl) nethyl] piperidin-4 -yl }benzam de , N-{I-

[ (2 -oxo-w0,2810/38904-t et r ahydroqui nolin- 7 - yl)nmethyl | pcparrd/merdsryl }-2
, 2-di phenyl acetam de , 4-chloro-3-f luoro-N {l- [(2-0x0-], 2,3 ,4 -
tetrahydroquinolin- 7-yl) nethyl] piperidin-4- yI}benzan1de , 3-bronmo-N-{lI -
[(2-0x0-1, 2,3, 4- tetrahydroquinollrfizID 7 - yl)methyl] piperidin-4

-yl }benzam de, 3-fl uor

tsfrahydLEﬁEFﬁgFlﬁng§e§+e?ﬂ§t29F fﬁPEEFSEéPnaﬂg anéeﬁ¥én1de 3-chloro-4
et o N gibopefs O oak aforded phEELANNILOLARY 15 &Y1 ) Methyl

pi peri di n- enzan1de , oxo- |

, 3, 4- tetr 7 I pe yI mde , 3
Stri 1 | uoPSeREPEpBELE Dox (onpYapBRLRY! brll! aE§l§%‘§3§Fnolaf}n@%@§s% et hyl
pi peridi n- 4peybibengzasbdgoudat! uphardatetiraxyiy{ beckpadie lsai2s3, 4

, 4,
]
5 or hydrates thereof described in this specification, as
an active ingredient, for obesity, eating disorder,
appetite disorder, hyperphagia, bulimia and cibophobia.
A preferable compound of the present
invention has excellent MCH receptor antagonistic
10 action; however, has low binding affinity to an hERG
channel. The compound having strong binding affinity
to the hERG channel, may have a risk of producing a
gide effect on the cardiovascular system. Therefore,
the compound having the above action is expected to
15 exhibit excellent drug efficiency and possess high
safety.
[0022]
The compound (I) of the present invention, a
pharmaceutically acceptable salt or a hydrate thereof
20 can be synthesized by various organic synthesis
processes known to those skilled in the art. Examples
thereof include the production methods described below;
however, the present invention is not limited to these.
Furthermore, in the following reaction schemes, R, X,
25 Y, 7, W, A, A%, A’ and Cy are the same as defined
above.
[0023]

The "inert solvent" represents, for example,



tetrahydroquinolin- 7-yl) nethyl] piperidin-4 - yl}benzam de, 3-chloro-5-f
luoro-N- {I- [(2-oxo0-I, 2 ,3,4 -tetrahydroquinolin- 7-yl) methyl]

pi peri di rwo-2010/03k®mzam de, 3-cyano-N-{l- [(2-0x0-1,2, PCT/JP2009/067441

3, 4-tetrahydroquinolin-7- yl) methyl] piperidin- 4-yl}benzaraide,
5-chloro-N-{I- [(2-0x0-1,2, 3,4-tetrahydroquinolin- 7- yl) nethyl]

pi peridin- 4-yl}pyridine- 3-carboxam?e , 3-chloro-5-nethoxy-N {I -

(oencan Ssomaist hb0aLTsT R ERet oefe ok, (B shet! R ke

(5- chi br o AL FLBsP BnBReyp FERBK, poRBBER Een 5o HokRR TP ane i not i n-
7-yl )nethgéé g&BSBhngﬁe?‘h%ﬂ&%@ﬁé@ghdﬁydr%carﬁghpQb@%@ﬂﬂ%n%&bb.‘N‘{|‘

[ (2-oxo-1, , 3,4 - tetrahydroguinolin-"7-yl )methyl] piperidin-4 - yl}
acet am de, 5 3- ghbgi 8+AmEtHERE; Nehilorb¥orin?- 0X0-bicRloZofthane and

t et rahydr oqui nolin- 7-yl )etﬁyl] pi peridin-4 -yl }benzam de ,

5 carbon tetrachloride; ether solvents such as
tetrahydrofuran, diethyl ether, 1,2-dimethoxyethane and
1,4-dioxane; ester solvents such as ethyl acetate and
ethyl formate; alcohol solvents such as methanol,
ethanol, isopropyl alcohol, tert-butyl alcohol and

10 ethylene glycol; ketone solvents such as acetone and
methyl ethyl ketone; amide solvents such as N,N-
dimethylformamide, N-methylpyrrolidone and N,N-
dimethylacetamide; sulfoxide solvents such as
dimethylsulfoxide; nitrile solvents such as

15 acetonitrile and propionitrile; water; and homogenous
and non-homogeneous mixture of these solvents. These
inert solvents are appropriately selected depending
upon various reaction conditions known to those skilled
in the art.

20 [0024]

The "base" representé, for example, hydrides
of an alkali metal or an alkaline-earth metal such as
lithium hydride, sodium hydride, potassium hydride and
calcium hydride; amides of an alkali metal or an

25 alkaline-earth metal such as lithium amide, sodium
amide, lithium diisopropyl amide, lithium dicyclohexyl
amide, lithium hexamethyldisilazide, sodium

hexamethyldisilazide and potassium



N-{1- [(6-fluoro -2-o0x0-1 ,2,3,4 -tetrahydroquinolin- 7- yl) nethyl]

pi peridin-4 -yl} -3 -methoxybenzam de, a pharmaceutically acceptable salt
or a hydrabeotoiss®of . An aspect of the conmpound of thePpraszng/oé7vient i on
is a nmedical drug containing at | east one of the conpounds or
pharmaceutically acceptable salts thereof described in this specification,
as an activeingredient . An aspect &3 the conmpound of the present invention

is a nedical drug. containing at lLeast o f, th
pharnaceutP@%PW?%§¥3Qﬁ§&BP€g§§VtéOWﬁér@gﬁogégﬁsﬁ %gg@g%_ ¢ g{eceptor

ant agoni st dﬁgggh%g%ﬁgg gbﬁg%ggéggﬁf%%%%ﬂ,S%%haggmggd@% i ngredi ent. An

aspect of PTf p venti1on i's a prophylactic or

t her apeuti .Gant ai ni. f : 1 i call
e A B B e R o, e an

accept abl e sal'tsor rates thereo

active |ngLeglent ;1 cholnleRLRESHANLuRPINGhidhs Ol b0 e ener al | zed

anxi ety di sor _posttraunatic streSs disorder, panic disorder,
obsessi ve- ¢arpubsirye 1dikseideanar neeeival 1amtiiey: tyeiddides oft ention

fici
detiett alkali metal or an alkaline-earth metal such as sodium
hydroxide, potassium hydroxide, lithium hydroxide and
barium hydroxide; carbonates of an alkali metal or an
alkaline-earth metal such as sodium carbonate,

10 potassium carbonate and cesium carbonate; hydrogen
carbonates of an alkali metal or an alkaline-earth
metal such as sodium hydrogen carbonate and potassidm
hydrogen carbonate; amines such as triethylamine, N-
methylmorpholine, N,N-diisopropylethylamine, 1,8-

15 diazabicyclo[5.4.0]lundec-7-ene (DBU), 1,5-
diazabicyclo[4.3.0]non-5-ene (DBN) and N,N-dimethyl
aniline; and basic heterocyclic compounds such as
pyridine, imidazole and 2,6-1utidine. These bases are
appropriately selected depending upon various reaction

20 conditions known to those skilled in the art.

The "acid" represents, for example, an
inorganic acid such as hydrochloric acid, hydrobromic
acid, sulfuric acid, nitric acid and phosphoric acid,
and an organic acid such as p-toluene sulfonic acid,

25 methane sulfonic acid, trifluorocacetic acid, formic
acid and acetic acid. These acids are appropriately
selected depending upon various reaction conditions

known to those skilled in the art.



di sorder, mani a, mani c-depressive illness, schizophrenia, nood disorders,
stress, sleep disorders, attacks, nmenory inpairnent, cognitive inpairnment,
denent i a,warmnegi3sgoidel i ri um obesity, eating disorder, apparrweoeitsior der
hyper phagi a, bulim a, cibophobia, diabetes, cardiovascul ar di seases,
hypertensi on, dyslipidem a, nyocardial infarction, novenent di sor der (such
as Par ki nson' s di sease, epil epsy, co®¥ul sion or trenDr) , drug abuse, drug
addi ction o ual dysfunction. A preferable aspect is a prophylactic or
therapeutlc 3 containing at | east one of the conpounds, pharmaceutically

accept abl e | t r. hydr ereof described in this specification, as
anactive ir‘%a 5$%§t n¥ e%ﬁlepre S|on and anxi etydi sorders. As another

pref erabl e aspect is zgﬂgy \Or, r 59@% at | east
one of the conpoundsi%eﬁ ceutlc |;”§2%%§&9%%%9§gfﬁgvor rates t her eof
described 2 HHcHReCy Gald Mbrity Ahaa! M ddedient, for obesi ty,
eating disordéer, appetite disorder, hyperphagia, bulima and ci bophobia. A
preferaly e @Qﬂﬁﬁﬁﬁdjof the present invention has excellent MCH receptor

ant agoni stic action; however, has |ow binding affinity to an hERG
[0026]

[Formula 4]

R A3
A? Y.,,.P?!
(0 ) O’ N Step 2
or N H —_—
K 0”"N X

@ Step 3
(o]

W, w

17@ o T mﬁ i:r‘* "

]

where X' represents a bond or a C;.s alkylene group;
X? represents a bond or a Ci-s alkylene group;
10 X* represents a halogen atom or a hydroxyl
group;
R' represents a Ci.s alkyl group;
with the proviso that, the sum of carbon
‘atoms of X% and R* is 1 to 5; and
15 P' represents a hydrogen atom or a protecting

group of an amino group, such as a methoxycarbonyl



channel . The conpound having strong binding affinity to the hERG channel,
may have a risk of producing a side effect on the cardi ovascul ar system
Ther ef or ewotzhw/sswpound havi ng t he above action is expeeCedProesshibi t
excel l ent drug efficiency and possess high safety. [0022] The conpound (1)
of the present invention, a pharnmaceutically acceptable salt or a hydrate
t hereof can be synthesized by vari ou® organi ¢ synthesis processes known to

those skilled in the art. Exanpl es thereof include the producti-on nethod
descLibed BEPHR, ﬁBmEFéP?YFEE%%PQ'eﬁFtFWVeﬁH9ﬁ¥'{?W%ﬂxj%%#EQQY%O thesg.s
Furthernore, in the,following reactiqgn nme , W, Al, A2,
A3 and Cy gFé’uPheasB%SZX ° ggicﬁgf O%’B%vﬁ%la%do%?j %ﬁleée&ll r%ﬁu%o lv\é%t "
represent.s e e, ar ' |4 : , tolu , I
R R . nd cyel ohexane

and pyri di ne; “Nexane, pentane and cycl ohexane;
hal ogenat e@@ﬁ%@@@t beResphveRt Sastabms irhhanepthams chive of orm 1

,2-dichloro ane and carbon tetrachl oride; ether solvents such as
5 [0027]

Step 1: A carbonyl compound (1) or (2) and an
amine compound (3) are subjected to a reductive
amination reaction using a reducing agent in an inert
solvent and in the presence or absence of an acid. As

10 a result, a compound (4) can be obtained. (see
Comprehensive Organic Transformations, 1989, VCH
Publishers, INC.). The carbonyl compound (1) or (2)
used herein is available as a commercially available
compound or a known compound. Furthermore, the

15 carbonyl compound (1) or (2) can be synthesized by use
of various organic synthesis processes known to those
skilled in the art from commercially available
compounds or known compounds. The reducing agent used
herein is, for example, sodium triacetoxyborohydride,

20 sodium cyanoborohydride and sodium borohydride.

Step 2: The protecting group P' of the amino
group of the compound (4) is removed by use of various
organic synthesis processes known to those skilled in
the art (see Protective Groups in Organic Synthesis,

25 the third edition, John Wiley & Sons, INC.). As a
result, an amine compound (5) can be obtained.

Furthermore, also in the case of a compound (3) where pt

is a hydrogen atom, an amine compound (5) can be



tetrahydrofuran, diethyl ether, 1 ,2 -dinme thoxye thane and 1, 4-di oxane;
ester solvents such as ethyl acetate and ethyl formate; al cohol solvents

such as mwOhanai3goet hanol , i sopropyl al cohol, tert-butylpCalieziogbsrasnd

et hyl ene glycol; ketone solvents such as acetone and nethyl ethyl ketone;

am de solvents such as N ,N - dinethyl formam de, N nethyl pyrrolidone and N
, N - dinethylacetanide sul foxi de s&%ents such as di met hyl sul f oxi de;

n|tr|Ie sol vents such as acetonitril e and ionitril t d
horngenouso%ﬁﬂlﬂ%ﬁ RERBGEREOBE ﬁ???MFEgOPuEthE g%W%gﬁggu +ﬁ£seapnert
solvents are, a riate sel ect ed endi n t
condi t i ons®RHD ¥ﬂ%§%¥8%l?Fean ﬁggﬁ liartg F8824Yaakgu§b;§29 ngresents

for exanpl e, hydrlde§ an a éa%hlﬁgtéb gﬁuﬁa nga haeag act metal such

as |lithium hydride, sodrum hydride, potassium hydride and cal ci um hydri de, -

am des of Al g4 a!:bmﬁ?&ﬁ‘& 96) apnakkakk nes - gand fogdh alr schras |ithium
am de, s n1an1de I'thi um di i sopropyl am de, Tithiumdicycl ohexyl am de,
|'th'UnﬁheééﬂﬁéﬁyigbsééﬁalQ@mpéﬁﬂduﬂb) where X* is a hydroxyl

group are subjected to an amidation reaction in an

inert solvent, and in the presence or absence of a

base. As a result, the compound of the presence

invention (I) can be obtained. The acid halide

10 compound (6) or the carboxylic acid compound (6) is
available as a commercially available compound or a
known compound. Furthermore, the acid halide compound
(6) or the carboxylic acid compound (6) can be
synthesized by use of various organic synthesis

15 processes known to those skilled in the art from
commercially available compounds or known compounds.
The amidation reaction used herein refers to an
amidation reaction using a condensing agent such as
N,N'—dicyclohexylcarbodiimide; l-ethyl-3-(3-

20 dimethylaminopropyl)carbodiimide hydrochloride,
diphenylphosphoryl azide or carbonyl diimidazole, in an
inert solvent and in the presence or absence of a base,
or an amidation reaction via a mixed acid anhydride
using ethyl chlorocarbonate, isobutyl chlorocarbonate,

25 pivaloyl chloride, or the like (sée Fundamental and
Experiment of Peptide Synthesis, 1985, Maruzen Co.,
Ltd.). 1In the amidation reaction using a condensing

agent herein, if necessary, an additive such as 1-



hexanet hyl di si | azi de and pot assi unmhexanet hyl di si | azi de;

an alkali netal or an al kali

sodi um etwoxnoeé3seed pot assi um tert-but oxi de;

butyllithium sec-butyllithi
hydr oxi des of an al kal
hydr oxi de, potassi um hydr oxi
car bonat es, of an al kal

netalL or
car bonat e, PYOFIEEPERFOLIBERILE SAT BEsPER car bonat e:

an al kal i or an al kal
car bonat e
- met hyl nor phol i ne,
0] undec- 7-ene (DBU),
- di et hyl
i mdazol e and

uti di ne.

net al

E§h§%$tassiun1hydrogen car bonat e;
by RBREOPY! %%%%F%@ilg%’og%)d%ndﬁ arakicyg o 5. 4.

| ower al koxi des of
such as sodi um et hoxi de,
al kyl it hiPomaPzWLhe7as$l
um tert-butyllithiumand nmethyl [ithium
or an al kaline-earth netal such as sodi um
de, |itH%um hydroxi de and bari um hydroxi de;

an.al kali.ne -earth nmetal such as sodi um
hydr ogen car bonat es of
such as sodi um hydr ogen
am nes such as triethyl am ne,

ne -earth netal

ne -earth netal
N

azabi cyc non-5-ene (DBN) and N, N

éEEE’EE‘ﬁg lﬁi@.@_el%@.%.ilc ;hetenaaxchi c ceomprURdS @RI a% RYyri di ne,

These bases are appropriately sel ected

dependi By BBRAPoWAK QU )l @ACt(1GN BYNEhkl @RS HoTWhdwi tilpSeteid I22d in the

art. The "acid" represents,

for exanple, an inorganic acid such as

hydr ochl or i(gcaemme, 2hydr obrom c

[0029]

[Formula 5]

o Al Al
A2 A2
HO Step 4 Step 5
et e snearre e et
Br Br
A3 (o] A3
(0 {8
Al Al Al
2 2 2
A Step 6 A Step 7 A
D D e ]
07N Br 0N CN 0N CHO
Ho H o p Ho a
{9) (10) (11)
Step 8
Al Al
2 2
A Step 9 A
et
0N CN 07N CHO
éz A3 R2 A3

(12)

where R?® represents a Ci-s alkyl group.

10 [0030]

Step 4:

A carboxylic acid compound (7) is

subjected to the Friedel-Crafts reaction in the

presence of an acid catalyst.

compound (8) can be obtained.

15

herein refers to aluminum trichloride,

As a result, a carbonyl
The acid catalyst used

chlorosulfuric



acid, sulfuric acid, nitric acid and phosphoric acid, and an organic acid
such as p-toluene sulfonic acid, nmethane sulfonic acid, trifluoroacetic
acid, forwbcomeisswoand acetic acid. These acids are appreprijatebyerael ect ed
dependi ng upon various reaction conditions known to those skilled in the
art.[0025] [Production nethod 1] The conpound (1) of the present invention
can be produced by the nethod shown 38 n Schene 1. (Schene 1) [0026]

[ Formula 4 ) wh X1 t bond ] . -
Fepr osent sha BRRAPOAYBHORBHPRY FerE gr oS K& CFaBPaRatt s 28 Hal ogen. ai om or

a hydroxy roup; Rl r ts a G _ 5 alkyl group; with the proviso
that, the éﬁﬂTo%gCano%§§t§§§?0f X2 and RLis 1 to 5 ; and P1 represents a

e matvony o cubSEAR S8, SelEaly eongtif el NS
to the Schmidt reaction (see Strategic Applications of
5 Named Reactions in Organic Synthesis, 2005, Elsevier,
INC., or U.S. Patent No. 2006/0063799) using sodium
azide or the like in the presence of an acid catalyst
such as methane sulfonic acid, sulfuric acid,
polyphosphoric acid and titanium tetrachloride. As a

10 result, an amide compound (9) can be obtained.

Step 6: The compound (9) is reacted with zinc
cyanide, copper cyanide, potassium cyanide, or the like
in the presence or absence of a palladium catalyst. As
a result, a nitrile compound (10) can be obtained (see,

15 Tetrahedron, 2006, vol. 62, p. 4705-4708).

Step 7: The nitrile compound (10) is reduced
in an inert solvent and in the presence 6f a metal
catalyst. As a result, a carbonyl compound (11) can be
obtained (see Comprehensive Organic Transformations,

20 1989, VCH Publishers, INC., or International
Publication W01996/20180). As the metal catalyst,
Raney nickel and tin dichloride etc. are used.

Step 8: The nitrile compound (10) can be
converted into a nitrile compound (12) by various

25 alkylation reactions known to those skilled in the art
(see Comprehensive Organic Transformations, 1989, VCH
Publishers, INC.).

Step 9: The nitrile compound (12) can be



group, a benzyl oxy-carbonyl group, an acetyl group or a benzyl group (see
Protective G-oups in Organic Synthesis, the th ird edition, John Wley &
Sons, | NGvp.20{oa3290t Step 1 : A carbonyl conpound (1) or PCIZNPzMg0EM4IaN ne
conpound (3) are subjected to a reductive am nation reaction using a
reduci ng agent in an inert solvent and in the presence or absence of an
acid. A's aresult, a conpound (4) & be obtained. (see Conprehensive
Organic Transformations, 1989, VCH Publishers, INC,). The carbonyl conpound
(1) or (2)cosearhefeintPs?abarPaprd SSMROHBANELE atfy tAFai%PH51 e compound or
a known congound. Furthgﬁnnrg, t he carbonyl conpound (1) or (2) can be

synt hesi ze®*BYeHs?® oty FBu *organi ¢ synthesis processes known to those
skilled in bﬁ 1grt fromcomercially avail abl e conpounds or known conpounds
. The redud g gent used herein is, for exanple, sodium

Lri acet oxybor ohydr i dgy.-sadiHgl-ey apaRoabydnide Bhgored Umborahydy i de. Step
2 . The protecting group P1 of the am no group of "the conmpound (4) is

r EU})}’egsbyiHSQ of 2 ¥85 hgURaBEGARN C 15y BLRAGHES 10T @EES$RS PHRBMTEd ashose
SKI e In

a carbonyl compound (17) by the method shown in Scheme
3.

(Scheme 3)

[0032]

10 [Formula 6]

Al Step 10 s Al Al
OR
AZ Xb v, AZ \ AZ
OR”  Step 11
H P
07 N x3—CHO -————(15—)————» 0 p’ x3—-c=/ —— O ;«‘; x3-CH,-CHO
R A R A3 R A3

(149 {18) {10

where X° represents a bond or a Ci.; alkylene;
x® represents a group used in the Wittig
reagent or the Horner-Emmons reagent (such as a
phosphonium salt or a phosphorous acid diester etc.);
15 and
R® represents a Cis alkyl group.
[0033]
Step 10: The carbonyl compound (14) is
reacted with the Wittig reagent or the Horner-Emmons
20 reagent (15) in an inert solvent and in the presence of
a base (see Comprehensive Organic Transformations,
1989, VCH Publishers, INC.). As a result, an olefin

compound (16) can be obtained.



the art (see Protective Goups in Oganic Synthesis, the third edition,
John Wley & Sons, INC.) . As a result, an am ne conpound (5) can be

obt ai ned.wBuntomssewr e, al so in the case of a conpound (BrTRzOL0PL41 S a
hydrogen atom an am ne conpound (5) can beobtained directly by carrying
out the sanme reductive amnation reaction as in Step 1 Step 3 : The am ne
conpound (5) and an acid halide conpfund (6) where Xa is a hal ogen atom or

b [ id d (6). wh Xa i h bj ect ed
Fo o o dht i on 1 eachben Th! ond sl Eeds GamPoRiRL Y | R Beltnce or o ¢
b f b . JAS [ t h h i ti |
o be’ ont Sone Eaotufe (Erdrtnehlf SOTRAHIA /1y) NByPuesEREs TIvent on (1)
conpound (]E%djfﬁlfgfyég%ﬁtféné ﬁﬁgpﬁrebakhxsévgkhweg campendyer a known
r e acid hali

conpound. ef nor e, de conpound (6) or the carboxylic acid

compound (Bl &ap, BEeSY N BESE8Hs bYnUBSgah i ¥aLYAYRBE §aNkheS YR RES] S
processes known to those skilled in the art fromcomercially avail able

conpoungls ggikpemn geRRONNUSy dhsoali dakicomn.reaction used herein refers to
an am dation reaction using a condensing agent such as

[0034]

Furthermore, a carbonyl compound (1), which
is a starting material in Scheme 1, can be produced as
a carbonyl compound (19) by the method shown in Scheme
10 4.
(Scheme 4)
[0035]

[Formula 7]

At At Al
A2 Step 12 A2 A?
) R*-M OH Step 13 ]
0“>N X3—CHO ——> o7\ x—Lrt —— o”°N x3—ll-rs
R A3 R A3 R A

(14) (18) {19)

where X® is the same as defined above;
15 R* represents a Ci.s alkyl group;
with the proviso that, the sum of carbon
atoms of X and R* is 1 to 5; and
M represents a metal to be used in an
alkylation reaction. The metal used herein represents,
20 for example, a metal such as lithium and magnesium
halide etc.
[0036]

Step 12: The carbonyl compound (14) is



N, N 1-dicycl ohexyl carbodiimde, 1-ethyl -3- (3- dinmethylam nopropyl)
carbodi i m de hydrochl ori de, diphenyl phosphoryl azide or carbonyl

di i m dazowve,2oiom3sgeii nert sol vent and in the presence or palbgenogoetia base,
or an amidation reaction via a m xed acid anhydri de using et hyl

chl orocarbonate, isobutyl chlorocarbonate, pivaloyl chloride, or the |ike
(see Fundamental and Experinent of ﬁéptlde Synthesis, 1985, Maruzen Co.,

Ltd.) . In the am dat d i
necensary SHA) aaBES b8 SBCRLEKLTLAYRr DeRE R Fradr ehoth TRatteed [ 0026)

Furth b
~Can be pRbiRLeaeag He coRpBtRa E T Per PR, & H "8 0d shown i n- Schens
? ; (SCheg§o%p%e£8§g§Le[§g§?ﬁk@ ér%n&@SEﬁaggoh%pri§@@tSv@HC S al kyl group

[ 0030] arb i'c acid compound (/) is subjected to the
Friedel - O gfif,$; LRacki, ofntN) t hg phesgBee ablaenaci dagabakystulthsam result, a

car bonyl
5 alcohol compound (18) can be obtained.

Step 13: The alcohol compound (18) can be
converted into a carbonyl compound (19) by an oxidation
reaction known to those skilled in the art (see
Oxidations in Organic Chemistry, 1990, American

10 Chemical Society) in an inert solvent. The oxidation
reaction known to those skilled in the art refers to,
for example, a chromic acid oxidation reaction using
pyridinium dichromate or pyridinium chlorochromate
etc., a manganese oxidation reaction using manganese

15 dioxide etc., a dimethylsulfoxide oxidation reaction
using oxalyl chloride (Swern oxidation) or dicyclohexyl
carbodiimide (Moffatt oxidation) etc. as an activation
agent, a 2,2,6,6-tetramethyl-1-piperidinyloxy oxidation
reaction (TEMPO oxidation) using a cooxidant such as

20 sodium hypochlorite or an oxidation reaction using the
Dess-Martin reagent.

[0037]

Furthermore, a compound (24), which is a
carbonyl compound (1) serving as a starting material in

25 Scheme 1, where at least one of A%, A% and A® is a
halogen atom, can be produced by the method shown in
Scheme 5.

(Scheme 5)



conpound (8) can be obtained. The acid catal yst used herein refers to

alum numtrichloride, chlorosulfuricacid and pol yphosphoric acid (see

Tet r ahedrwo,200083901Vol . 63, p . 389-395) . Step 5 : A cachanyoseempound (8)
is subjected to the Schm dt reaction (see Strategic Applications of Nanmed
Reactions in Organic Synthesis, 2005, Elsevier, INC., or US. Patent No.
2006/ 0063799) usi ng sodi um azi de or 32he like in the presence of an acid
catal yst such as nmethane sulfonic acid, sulfuric acid, polyphosphoric acid
and titani l993&trachlioride. A's a result, an am de conmpound (9) can be

obt ai ned. ep 6. : e conmpound (9) is reacted with zinc cyanide, copper
obt SButtin 4

cyani de, anide, or the like in the presence or absence of a

pal | adium catalyst. As a result, a nitrile conpound (10) can be obtai ned
(see, TetraS;?tE:;L§336, vap.1462, p .[ 4 4708) . s8pep 7 @ The nitrile
conpound ( Nl ed TTTam”i nerg Swe i THE presence of a netal
cat al yst. sia result, a carbonyl conmpound (11) can be obtained (see

CowprehensiveRcr@hnic Transformations, 198%Y VCH Publishers, INC., or
I nternational Publication WD1996/20180) . A s the netal catalyst,
A4 A4 A4
AS AS A

(22) (23) {24)

where A%, A° and A°, which may be the same or different,
each represent a hydrogen atom or a halogen atom;

5 with the proviso that at least one of A%, A°
and A®° represents a halogen atom;

P? represents a protecting group of a hydroxyl
group such as a tert-butyldimethylsilyl group, a tert-
butyldiphenylsilyl group, a tetrahydropyranyl group, a

10 methoxymethyl group, an acetyl group, a benzoyl group
or a benzyl group (see Protective Groups in Organic
Synthesis, the third edition, John Wiley & Sons, INC.).
[0039]

Step 14: The hydroxyl group of an alcohol

15 compound (20) is protected with a protecting group such
as a tert-butyldimethylsilyl group, a tert-
butyldiphenylsilyl group, a tetrahydropyranyl group, &
methoxymethyl group, an acetyl group, a benzoyl group
or a benzyl group (see Protective Groups in Organic

20 Synthesis, the third edition, John Wiley & Sons, INC.).

As a result, a compound (21) can be obtained.



Raney nickel and tin dichloride etc. are used. Step 8 : The nitrile
conpound (10) can be converted into a nitrile conmpound (12) by various

al kyl at i omoresa3s®wns known to those skilled in the art @eseEgroppé7ediensi ve
Organic Transfornations, 1989, VCH Publishers , INC.). Step 9 : The
nitrile conmpound (12) can beconverted into a carbonyl conpound (13) in the
same nmanner as in Step 7 . [0031] F®3 hernore, the carbonyl conpound (1) |,
which is a starting material in Schene 1 can be groducgq as car bonyl

conpound (17) by t heSREPhda:shBRNCPHPSEASME23) . 1ESERBFETESf £86%2] [Formul a
used i n the SPEBPET obgRht ROV e Br e RmToRe LSt ChveRTas &
gﬁ?gpQFE;FQ%S%%%;Qrrfn&h8§p08EQBﬁsaﬁ5§oQEﬁ§E§EnE%%ackﬁo%%dkB%wEepresent5 a
to those skilled in the art (see Comprehensive Organic
5 Transformations, 1989, VCH Publishers, INC. or
Tetrahedron Letters 1999, vol. 40, p. 2673-2676).
Step 16: The protecting group P? of the
compound (22) is removed by use of various organic
synthesis processes known to those skilled in the art
10 (see Protective Groups in Organic Synthesis, the third
edition, John Wiley & Sons, INC.). As a result, an
alcohol compound (23) can be obtained.
Step 17: The alcohol compound (23) can be
converted into the carbonyl compound (24) in the same
15 method as in Step 13.
[0040]
[Production method 2]
The compound (I) of the present invention can

be produced by the method shown in Scheme 6.

20 (Scheme 6)



[0033] Step 10: The carbonyl conpound (14) is reacted with the Wttig
reagent or the Horner-Emmobns reagent (15) in an inert solvent and in the
presence Wb 201008881 ( see Conprehensi ve Organi ¢ Transf or meCror:09/0€89, VCH
Publishers, INC.). As a result, an olefin conmpound (16) can be

obtai ned. Step 11: The ol efin conmpound (16) can be converted into a carbonyl
conpound (17) by various hydrol ysi s3deacti ons known to those skilled in the
art (see Protective Groups in Organic Synthesis, the third edition, John
Wley & Soh@041NC.). [0034] Furthernore, a carbonyl compound (1) , which is
a starting materjal jn Schene 1 , can be produced as a carbonyl conpound
(19) by t heF#EERLY Shown in Scheme 4 . (Scheme 4 ) [0035] [Fornmula 7 ]
where X3 is the sane as defined above; R4 represents a C -5 al kyl group;
with the proviso that, thesswut® of carbon

o
o o)
xa’U\Z'W‘Cy

Y\ ~ M LN ~ ow\
NH; ©) ¥ N’u\z Weey Step 19 ﬂ’u\z Cy
N » , N H ———> HN

P
(25) (26) an

p

A1

2
Step 20 A
0N x1—CHO
1 1
R A3 A 0
2
jecdoaRA
N H
or A 0" N s X
A2 R A
o (D
o ':’ X2_|.L.R1 .

where X%, X%, X*, R' and P* are the same as defined

\j

above.

5 [0042]

Step 18: A compound (25) can be converted
into a compound (26) in the same‘process as in Step 3
of Scheme 1.
Step 19: The compound (26) can be converted
10 into a compound (27) in the same process as in Step 2
of Scheme 1. Furthermore, also in the case of a
compound (25) where P is a hydrogen atom, the same
amidation reaction as in Step 3 of Scheme 1 is
performed. As a result, the compound (27) can be
15 directly obtained.

Step 20: The carbonyl compound (1) or (2) ise



atons of X3 and R4 is 1 to 5

r eagent
Transformations, 1989, VCH Publisher3, INC.) in an inert solvent.

result,

an al cohol _conpound ¢can be ,obt ai ned.
conpound (iB?JESHEGetEOFVErFééu%ﬁﬁ8e

oxi dation reacti on kno

h Ki
O gani ¢ Ch@ﬂ%@?r§°m955mg kﬁgﬁigﬁﬁtéﬁeﬁFCal g%ggfy%glgggﬁtl eg?kggrieh?

The oxidal LORoKEaG!! ORkDOWRSLELL NERR SEidoBdl N1) N rakhe! $ildid.

using pyridiniumdichromate or

exanpl

pyridiniu
manganese

oxal yl

e,

n1c’aC| ioh reactio

"%ﬁbgﬁgggﬂregﬁtgeeggtalﬁeaanganese oxi dati on reaction usi

I OXI

ghl oride (Swegpgrexkeéabien) tee @igydliehesoound (10) in

10

15

20

25

Scheme 2 can be produced from a phenol compound (28) by
the method shown in Scheme 7.
(Scheme 7)

[Formula 10]

A1

A1
A? A
Step 21 Step 22
e
0° N L O~ 'N CN
H H A3

(28) (29) (10)
where L represents a leaving group such as a halogen
atom, a methanesulfonyloxy group, a
trifluoromethanesulfonyloxy group or a p-
toluenesulfonyloxy group etc.

Step 21: The phenol compound (28) used herein
is available as a commercially available compound or a
known compound. Furthermore; the phenol compound (28)
can be synthesized by use of various organic synthesis
processes known to those skilled in the art from
commercially available compounds or known compounds.
When L represents é halogen atom, a compound (29) can
be obtained by performing halogenation reaction of the
hydroxyl group of the compound (28) with a halogenating
agent such as bromine or oxalyl chloride in an inert

solvent in the presence of trimethylphosphine,

; and Mrepresents a netal to be used in an
al kyl ation reaction. The nmetal used herein represents, for exanple,
such as |wORouwm3seesd magnesi um hal i de etc.
conmpound (14)

a net al

[ 0036] Step 1PCTTREOZEsSHONYI
i ssubjected to an al kyl ation reacti on using an organic netal
represented by fornula R4-M (see Conprehensive Organic

As a

SEAPASATE CERROART PIS) Bhtan

f or

ng

e etc di met hyl sul f oxi de oxi dation reaction using



carbodiimde (Mdffatt oxidation) etc. as an activation agent, a 2,2, 6
, 6-tetramethyl -1-piperidinyloxy oxidation reaction (TEMPO oxidation) using
a cooxi dawo 26100i38®s sodi um hypochlorite or an oxidati onPceaezlognsMsi ng t he
Dess-Martin reagent. [0037] Furthernore, a conpound (24) , which is a
carbonyl compound (1) serving as a starting material in Schene 1 , where at
| east one of Al, A2 and A3 is a hal @§en atom can be produced by the method

shown in Scheme 5 . (Sche 5 )] 0038 La 8 :
wh ggenmgt%ﬁb%vﬁ@?ﬁswsggff&%ﬂ ‘Z—nis%l%lﬁg%E F%ehifwgﬁrﬁ;e/&?%%éﬁgg? om or 5

Wi e proyiso that a A d
representﬁb%.$%¥tﬁ§%l%?o Y?%e?% }%%e%?%ggiénggc?%ﬁgﬁ§9§§§§gf 26hydroxyl
group such as a tert-fo ' | , d | di [
o oup, & TE TRy By aor O3 IEE R e LR, B LRI T eeryl aroup, a
benzoyl group,0f 42, PERZ¥ELELAEPLL$6R1BLOLEG puBsBhewns i n Organic

5 pentachloride, phosphorus tribromide, phosphorus
pentabromide or phosphorus oxychloride in an inert
solvent or without a solvent in the presence or absence
of a base. Alternatively, when L represents a
methanesulfonyloxy group, a trifluoromethanesulfonyloxy

10 group or a p-toluenesulfonyloxy group, the compound
(29) can be obtained by reacting the hydroxyl group of
the compound (28) with methanesulfonyl chloride,
methanesulfonic anhydride, trifluoromethanesulfonic
anhydride, N-phenyl—bis(trifluoromethanesuifonimide) or

15 p-toluenesulfonyl chloride, for example, in an inert
solvent in the presence or absence of a base. [see
Comprehensive Organic Transformations, 1989, VCH
Publishers, Inc.].

Step 22: The compound (29) can be converted

20 into the nitrile compound (10) in the same process as
in Step 6 of Scheme 2.

[0043]
When the compound (I) of the present
invention forms a salt and used as a medical drug, the

25 salt is preferably a pharmaceutically acceptable salt.
As the pharmaceutically acceptable salt, for example, a
salt with an inorganic acid such as a hydrochloride, a

sulfate, a hydrobromate, a nitrate or a phosphate; or a



Synthesis, the third edition, John Wley & Sons, INC. ). [0039] Step 14 :
The hydroxyl group of an al cohol compound (20) is protected with a

prot ecti nyogroups®uch as a tert-butyl di methylsilyl groupCTAP2009/067441
tertbutyl di phenylsilyl group, a tetrahydropyranyl group, a nethoxynethyl
group, an acetyl group, a benzoyl group or a benzyl group (see Protective
Goups in Organic Synthesis, the thi¥/d edition, John Wley & Sons, INC.). A

s a result, a coppound (21) ¢an b bt aj ned. St 15:. . Th d (21) i
converted $ath %?E%n%%u%ﬁgéﬁéfnﬁﬁgggﬁughﬂgﬁoagﬁggﬁggFFf53%?ngggg ag )

. ! b . ; . . :
he it (SHECIRNBY chenerbaCey Rnre-TTEReT br MALRSNE, S158008R Pibl 1 sher s,
| NG, or TeﬁéfgggéOnaLf&%ﬁ£§té993’sgekigégfépa'm%@%%h%@ﬂ@koni%tep 16 : The

protecting group P2 o € cohpoun renoved by use of various

organi ¢ sygLhes! 5 Peofenses1kBauRe! Oal Benocakl Luadoratkhesal plsee
Protective oups in Oganic Synthesis, the third edition, John Wley &

Sons, |BC }o1uéné suiesHhte aByabeohskdGompaener(23hecan be obtained. Step
17: The al cohol conpound (23) can be
pharmaceutically acceptable salt is not limited to
these.
[0044]
Furthermore, as the pharmaceuticélly

10 acceptable salt, an alkaline metal salt (for example, a
sodium salt, a potassium salt), an alkaline-earth metal
salt (for example, a calcium salt, a magnesium salt, a
barium salt), a salt with an inorganic base such as an
aluminium salt or an ammonium salt, or a salt with an

15 organic base such as trimethylamine, triethylamine,
pyridine, picoline, ethanolamine, diethanolamine,
triethanolamine, dicyclohexylamine or N,N-
dibenzylethylenediamine may be mentioned.

[0045]

20 When the compound (I) of the present
invention includes an optical isomer, a stereoisomer, a
regioisomer and a rotational isomer, a single compound
and a mixture thereof are included in the compound of
the present invention. Furthermore, when the compound

25 (I) of the present invention forms a hydrate or a
solvate, these are also included in the range of the
present invention. Furthermore, the compound (I) of

the present invention may be labeled with an isotope



converted into the carbonyl conpound (24) in the sane nethod as in Step 13
[ 0040] [Production nmethod 2 ] The conpound (1) of the present invention
can be prwouresd3kspit he net hod shown in Schene 6 . (SchemreTOP)020671}1
[Formula 9] Step 18 (25) (26) (27) (2) where X1, X2, Xa Rl and Pl are the
same as defined above . [0042] Step 18: A conpound (25) can be converted
HgtoTﬁ conpoundd(?G) I n thg sanme prot®ess as in Step 3 of Schenme 1 . Step -
: e compoun 26) can converted i.pto co un 7) in the sane
process as(iﬁrsﬁéﬁmEaﬁf @ehgﬁe %CJ Eﬁ?mﬁgynd% g qggog (5HL case of a

conmpound ( 5% mﬁere P1 is a hydrogen atom the sane ami dation reaction as
in Step 3 PO%Ghene | is

The MCH receptor antagonist and medical drug
of the present invention are each produced of the
5 compound (I) of the present invention, a
pharmaceutically acceptable salt or a hydrate singly or
together with a pharmacologically acceptable carrier
into a preparation by a well-known method. As the
pharmacologically acceptable carrier, various types of

10 organic or inorganic carrier substances customarily
used as materials for preparations may be mentioned.
For example, mention may be made of an excipient to be
used in solid preparations (for example, lactose, white
sugar, D-mannitol, starch, cornstarch, crystalline

15 cellulose, light silicic acid anhydride), a lubricant
(for example, magnesium stearate, calcium strearate,
talc, colloidal silica), a binder (for example,
crystalline cellulose, white sugar, D-mannitol,
dextrin, hydroxypropylcellulose,

20 ﬁydroxypropylmethylcellulose, polyvinylpyrrolidone,
starch, sucrose, gelatin, methylcellulose, sodium
carboxymethylcellulose), a disintegrator (for example,
sucrose, carboxymethylcellulose, calcium
carboxymethylcellulose, sodium croscarmellose, sodium

25 carboxymethyl starch, hydroxypropylcellulose with a low
degree of substitution), or a solvent to be used in
liquid preparations (for example, injection water,

alcohol, propylene glycol, macrogol, sesame oil, corn



performed. A s a result, the conpound (27) can be directly obtained. Step
20: The carbonyl conpound (1) or (2) issubjected to the reductive am nation
react i on wotzh1o¢dseooam ne conpound (27) in the sanme proce®STAB20m0SH€ep 1 of
Scheme 1 . As a result, the conpound (I) of the present invention can be
obt ai ned. Furthernore, the nitrile conpound (10) in Scheme 2 can be
produced from a phenol conpound (28)3%y the nmethod shown in Schenme 7 .

(Scherme 7 ) [ Formul a_10 |

S Zrﬁ”&%&ﬁéa\iﬁ?gﬁpaxé%ﬁgsg%% e T I L E A
group or ol | f

(28) used ﬂgYSP §%§§§?FE§P§E§§g& guo egla ?;e§$§%péb?%I%%%%%%ngogpo;nd
Known CompguRd. EUr LDEL IR fonkDEBRENG SQEPaUAY (26) can be Synt hesi zed by

use of vartous of gani ¢ syn 'S processes known'to those skilled in the

art from C‘Bgﬁfﬁgﬁh%hé{m%ﬁé' ! gghguﬁpga%@%t@r kBeWmC eARQURdS., \Wen L

represents ogen atom a conpound (29) can
5 suspension agent (for example, a surfactant such as

stearyl triethanol amine, sodium lauryl sulfate, lauryl
amino propionate, lecithin, benzalkonium chloride,
benzethonium chloride and glycerin monostearate, or a
hydrophilic polymer such as polyvinyl alcohol,

10 polyvinyl pyrrolidone, sodium carboxymethylcellulose,
methylcellulose, hydroxymethylcellulose and
hydroxypropylcellulose), an isotonic agent (for
example, glucose, D-sorbitol, sodium chloride,
glycerin, D-mannitol), a buffer (for example, a

15 phosphate, an acetate, a carbonate, a citrate) or a
soothing agent (for example, benzyl alcohol) etc.
Furthermore, in producing a preparation, if necessary,
an antiseptic agent (for example, paraoxybenzoates,
chloro butanol, benzyl alcohol, phenethyl alcohol,

20 dehydrqacetic acid, sorbic acid), an antioxidant (for
example, sulfite, ascorbic acid), a colorant, a
sweetener, an adsorbent and a moisturizer etc. can be
used.

[0047]

25 The MCH receptor antagonist and medical drug
of the present invention can be administered orally or
parehterally (for example, intravenous, local, rectal

injection). Examples of the dosage form include



be obtai ned by perform ng hal ogenation reaction of the hydroxyl group of
the conmpound (28) with a hal ogenati ng agent such as brom ne or oxalyl

chl ori de wo 2arv/a38®@1t sol vent in the presence of trinethpCpliesoiiberas1

, tributyl phosphine, triphenyl phosphine or the like, or by performng

hal ogenati on reaction of the hydroxy 1 group with a hal ogenati ng agent such
as thionyl chloride, phosphorus tricHloride, phosphorus pentachloride,

phosphorus tribrorai,de, phosphorus pentabromi r_ pho rus oxychl oride
ibn an i ner Fag’gﬁénta(16’@06%&9(%?"‘&%&9?@&%%rqaﬂogeg?sesaéﬁizg}&m'absence of a
ase. Alternatiyely, n,L nt t han Ve, O , atrif
Iuoronethaﬁ8§EF¥§h§F%§356?du %%?%%%b- 6ﬁﬁgﬁé%§|?§ﬁ${3§§%gﬁﬁﬁ§ the conpound

29 b i t i | £ the, o d (28
(29) can ‘Eggg}x%'s”e%a f18RC ('1?1%1%%51%%%% | RHR, heperqgound (28)

wi t h net han oﬁyl hl"oride, tnet anhyaride, trif
| uor onet hanggubteping aHMdihaen 1, PheisRitadddud | upremtdianagyl f oni ni de)

or p-tolueneSul fonyl chloride, for exanple, in an inert solvent in the
presence ohnakaceeu@ idikesdon,ses Compehsiting Qrgautciok,angf or mati ons,

1989, VCH Publishers, Inc.] . Step 22: The conpound (29) can be converted
intraperitoneal injection), external preparations (for
example, a transnasal administration agent, a
transdermal preparation, an ointment, a cream),
suppositories (for example, a rectal suppository, a

10 vagina suppository), sustained release agents (for
example, sustained release microcapsule), pellets and
drops. All can be produced by a customary preparation
technique (for example, the methods described in the
15th revised Japanese Pharmacopoeia).

15 [0048]

The dose of the MCH receptor antagonist and
medical drug of the present invention is appropriately
selected depending upon the administration target,
administration route, disease, age of a patient, body

20 weight and symptom. For example, when an adult patient
is treated, the dose is 1 to 2000 mg per day. The dose
is administered at a time or separately in parts per
day.

[0049]

25 When the MCH receptor antagonist is used as
an active ingredient of a medical drug, it should be
noted that it is intended to be applied not only to

humans but also to other mammalians. For example,



into the nitrile conmpound (10) in the sane process as in Step 6 of Schene 2

[ 0043] When the conpound (1) of the present invention forns a salt and
used as awoedioosbiodrug, the salt is preferably a phar maeeutypmad/heri41
acceptable salt. As the pharmaceutically acceptable salt, for exanple, a
salt wth an inorganic acid such as a hydrochloride, a sulfate, a
hydrobromate , a nitrate or a phospHdte; or asalt with an organic acid such
as an acetate, an oxalate, a lactate, a citrate, a malate, a_tartrate, a

nal eat e, a2FCRERARE, LA GEERRaPECIRCHEt hAnEER FoRle 2& dRiFRlet hane
sul fonate, a benzene sulfonate or .a - toluene fonate may be used;
however, thexphaFrAkEeut cé?lﬁoﬁgégﬁfgﬂlEﬁgglgﬂﬁsﬁ#gtrﬁFﬁpFéﬁyto t hese .
[0044] Furthernore,. as_the phar t] c I .al kal i ne
e al | sal {TOPOREaRpNEY BooUArinton FroarbaBasEREtEy, ol domet i
al kal i ne- e@iﬂaﬂst FkopakkakiblE, CEAER, CaoBsFAERUMER) Liscd RGNS um salt,  a
barlun1sal , a s P mﬁtﬁ n-inorgani c base such as an alum nium salt or
an amopi ugLgakt goflbspisabhiwblil qRor example, edible animals

guch as cow, fowl, fish) whose disease or disorder is

not known.

EXAMPLES
[0050]

10 The present invention will be more
specifically described by way of the following
examples; however, these examples should not be
construed as limiting the invention and may be modified
within the scope of the invention.

15 The "room temperature" referred to in the
examples, represents 0°C to 40°C. "Silica gel 60 N" and
"Chromatorex NH" used in purification by use of column
chromatography were commercially available from Kanto
Chemical Co., Inc. and Fuji Silysia, respectively.

20 [0051]

In the examples, the data that were measured
by equipment were measured by the following measuring
equipment.

MS spectrum: Shimadzu LCMS-2010EV or

25 micromass Platform LC

NMR spectrum: 600 MHz (JNM-ECA 600, JEOL

Ltd.) or 200 MHz (GEMINI 2000/200, Varian Inc.)



organi ¢ base such as trinmethylamne , triethylamne , pyridine, picoline,
et hanol am ne, di et hanol am ne, triethanol am ne, dicycl ohexyl am ne or

N, Ndi benaybevtwd3eqeedi am ne nmay be nentioned. [0045] WhercCThexwongound (1)
of the present invention includes an optical isoner, a stereoisoner, a
regi oi somer and a rotational isomer, a single conpound and a m xture

t hereof are included in the conpound?f the present invention. Furthernnre,
when the conpound (I%gof the present invention_forns a hydrate or

solvate, these are af86 FREPGHBES] ANt KBS SFGEPILS FETST aﬁ@%htlon
Furthernore, the c ound, (1) e pr nvent i.qn beled with
an isotope%Fo?C€95§%BS ghSﬁ%B/% Be (%ié?iangﬁQSQ% %ﬁ? da [ 0046]
The MCH re t or _ant Lst_an | drug of the present |nvent|on are
each produgggmb?tFHeﬁg Sana I?%gfgthe present invention, a

phar maceut i ngkr acceptable salt or a hydrate singly or together with a
pharnacolo rcally acceptable carrier into a preparation by a well-known

met hod. A s the phar #geokggi-edliby iapeentabl enCahe exantAldsPlsd ypes of
shown below:
Ac,0 (acetic anhydride), AcOH (acetic acid),

APCI (atmospheric pressure chemical ionization), brs
(broad singlet), CDCl; (deuterated chloroform), CHCl;

10 (chloroform), CH3;CN (acetonitrile), d (doublet), dd
(double doublet), ddd (double double doublet), DMAP
(N,N~dimethyl-4-aminopyridine), DMF (N,N-
dimethylformamide), DMSO-ds (deuterated
dimethylsulfoxide), dt (double triplet), EDC [l-ethyl-

15 3-(3-dimethylaminopropyl)carbodiimidel, EI (electronic
ionization), ESI (electrospray ionization), Et:N
(triethylamine), Et,0 (diethylether), EtOAc (ethyl
acetate), EtOH (ethanol), H (proton), HCL
(hydrochloride or hydrochloric acid), Hz0 (water), HOBL

20 (1-hydroxybenzotriazol), Hz (hertz), IPA (isopropyl
alcohol), IPE (isopropyl ether), J (coupling constant),
K,CO; (potassium carbonate), m (multiplet), MeI (methyl
iodide), MeMgBr (methylmagnesium bromide), MeOH
(methanol), MeOH-d; (deuterated methanol), MgSO,

25 (magnesium sulfate), MnO, (manganese dioxide),'Ms (mass
spectrometry) , NaBH:; (sodium borohydride), NaH (sodium
hydride), NaHCOs; (sodium hydrogen carbonate), NaSO,

(sodium sulfate), NH,C1l (ammonium chloride), NMR



organic or inorganic carrier substances customarily used as materials for
preparations may be nentioned. For exanple, nention may be nade of an

exci pi entwoaolvssmed in solid preparations (for exanpl epCiraezoges744hite
sugar, D-mannitol, starch, cornstarch, crystalline cellulose, light silicic
acid anhydride) , a lubricant (for exanple, magnesium stearate, cal cium
strearate, talc, colloidal silica) A3a binder (for exanple, crystalline

cel lul ose, white sugar, D-mannitol, dextrin, hydroxypr | cel | ul ,
hydr oxypr opyheabeay | BRIPET bS erepOnifr Ry FBGFFEPF 8H¥?¥Epggéﬁgi§)u 056

uérose
gelatin, methylcellulose, sodium sarbgxyne_t 1cel | ul . ’
disLntegr?ﬁ%fg%T?rTE%%%%W%§YEQE$%¥§F133¥bo§9ﬂ§fh&%%%ﬁﬂﬁf%%%?egalcium

car boxyne el | ul.ose,. sodi um crosgar se, sodi um car box t hyl st h,
hydroxyprd%%@éef?ﬁgbgﬁ ngﬁoﬁﬂ%%&/dgé?g%g% * substitution) , ggea Zolieﬁ[cto

0 o e GFE 4l 81 BEERSI ALADSCLL BheFRFRI S ac hF G PRRUBIGHowza) cONOL

pr opyl ene sesane oi cornoil) , a solubilization agent

el e e e e
carbonate, (godiupyepiiatBylam@ne), g (quartet), s (singlet), t 1
(triplet), td (triple doublet), THF (tetrahydrofuran) ,
TMEDA (tetramethylethylenediamine), v/v
(volume/volume), Xantphos [4,5-bis(diphenylphosphino) -
10 9,9-dimethyl xanthene].
[0053]
Example 1: Synthesis of 3-methoxy-N-{1-[(2-0x0-1,2,3,4~
tetrahydroquinolin—?-yl)methyl]piperidin—4—yl}benzamide
Step 1-1: To chlorosulfuric acid (1.19 L) was
15 added 3- (4-bromophenyl)propanoic acid (91.1 g) under
ice cooling and the mixture was stirred for 2 hours.
To H,0 (2.00 L), the reaction mixture was slowly added
under ice cooling, and extracted 6 times with CHCI;.
The combined organic layers were washed with a
20 saturated aqueous NaHCO: solution, dried over Na;SO and
concentrated under reduced pressure. To the resultant
residue, MeOH was added and the mixture was heated to
reflux for 30 minutes. A solid substance was obtained
by filtration to give solid A. The filtrate was
25 concentrated under reduced pressure and solid B was
obtained in the same ménner. Thereafter, the filtrate
was again concentrated under reduced pressure and solid

C was obtained in the same manner. Solids A, B and C



suspensi on agent (for exanple, a surfactant such as stearyl triethanol

am ne, sodiumlauryl sulfate, lauryl am no propionate, |ecithin,

benzal korwormohiseaide, benzet honi um chl ori de and gl ycer PaTiPHOSEas1at e, or
a hydrophilic polyner such as polyvinyl alcohol, polyvinyl pyrrolidone,
sodi um car boxymnet hyl cel | ul ose, nethyl cel | ul ose, hydroxynethyl cel | ul ose and
hydr oxypr opyl cel l ul ose) , an isotoniéd agent (for exanple, glucose, D
-sorbitol, sodiumchloride, glycerin D-nannitoL%g, a buffer (fqr exanple,
a phosphateerancaueiaed, ta @h?%éﬂaﬁebramer?réf@¥ @rg'égéﬁﬁgﬁé’ gent (for
exanpl e, benzyl al cohol tc. Furthernore, .in producing a preparation, if
necessary, & é%?i%egti% gb%ﬁ? Y?i?ogxﬁﬁgpg>'paraoxybenzoates , chloro

aci ), an anti oxi dart Mo (A, GOrFit & abeerars Aol 2 col or ant
NG T ocopt o OBRRaganit  BRb" mia? Bal ey dgrof “Thapr Sedat T ventign hn be
adm ni sgergd_ogahl Y508 wz, 1H), 7.86 (d, J = 1.8 Hz, 1H);

ESI/APCI MS m/z 210 [M+H]".

Step 1-2: To the CHCl; solution (560 mL) of
the compound (39.5 g) obtained in Step 1-1 and
methanesulfonic acid (122 mL), sodium azide (36.5 g)

10 was added separately in parts under ice cooling, and
then the mixture was heated to reflux for 2.5 hours.
To H,0 (400 mL), the reaction mixture was added under
ice cooling, adjusted to pH 9 with 28% ammonia water
and extracted with CHCl; three times. The combined

15 organic layers were dried over Na,SO, and concentrated
under reduced pressure. Thereafter, the residue was
purified by column chromatography (silica gel 60 N,
mobile phase: EtOAc/hexane = 50/50 to 75/25; v/v). The
solid substance obtained was suspended in a solution of

20 EtOAc/hexane (1/1; v/v) and the mixture was stirred at
room temperature for one hour. A solid substance was
obtained by filtration to give 7-bromo-3,4-
dihydroquinolin-2 (1H) -one (15.5 g, a light yellow
solid).

25 'H NMR (200 MHz, CDCls;, §): 2.59-2.68 (m, 2H),
2.88-2.97 (m, 2H), 6.91-7.16 (m, 3H), 8.27 (brs, 1H) ;
ESI/APCI MS m/z 226 [M+H]".

Step 1-3: To a DMF solution (14.5 mL) of the



parenterally (for exanple, intravenous, |local, rectal injection) . Exanples
of the dosage form i ncludetabl ets (including sugar-coating tablets and

fil ncoatiwgQ 20e38403) , powders, granules, dust fornul ati @a3/JP20090é7a$l,
capsul es (including soft capsules), liquids, injections (for exanple, a
subcut aneous injection, an |ntravenous i njection, an intranuscul ar

I njection, an |ntraper|toneal i nj ect$®on) |, external preparations (for

exanple, a transn I m ratio e d I t

o nt en goapgga%”t Sabei & 3+ e?ﬂfa%%&% AR e tory, o

vagi na sup si to , f d

rel ease m ﬁo@éb Iefkfwéhs rops eéﬁ?écg%sﬁxﬂgpoguczgsgilge

CUSLOMBI Y PRERAT Al raC mar%u%d@@g SPTE miP WpSsiasead bed 10 (he
a

15t h revi séd Japanese ar nacopoel 0048] The dose of the MCH receptor

ant agoni st ;. apd MedicGalyAfdig 18fa dike iRfe Sartfo v ebld N misudRer.opiticat el y
sel ect ed dependi ng upon the adm nistration target, admnistration route,

di sease s ag@eOfred EldreMixthody, Wwicght wasdagyept emd kboe eXatpe, when an
adult patient is treated, the dose is 1 to 2000 ng per day. The dose
was filtrated by Celite and washed with DMF. The

filtrate was concentrated under reduced pressure. The
residue was purified by column chromatography (silica
gel 60 N, mobile phase: EtOAc/hexane = 50/50 to 100/0;

10 v/v). To the solid substance obtained, EtOAc was added
at room temperature and the mixture was stirred for 30
minutes. A solid substance was obtained by filtration
and washed with EtOAc to obtain 2-oxo~1,2;3,4—
tetrahydroguinoline-7-carbonitrile (15.5 g, a light

15 vyellow solid).

'H NMR (600 MHz, CDCl;, 8): 2.64-2.68 (m, 2H),
3.00-3.04 (m, 2H), 7.04 (s, 1H), 7.23-7.29 (m, 2H),
8.46 (brs, 1H); ESI/APCI MS m/z 173 [M+H]".

Step 1-4: To a formic acid (250 mL) solution

20 of the compound (32.6 g) obtained in Step 1-3, Raney
nickel catalyst (50.0 g) was added and the mixture was
stirred at 50°C for 2 hours. After the reaction mixture
was filtrated by Celite, the filtrate was concentrated
under reduced pressure. To the residue, a saturated

25 aqueous NaHCO; solution was added and the mixture was
adjusted to pH 6 and filtrated to obtain solid A. The
filtrate was extracted three times with CHCl; and the

combined organic layers were dried over Na,SO; and



Is adm nistered at a tinme or separately in parts per day. [0049] Wen the
MCH receptor antagonist is used as an active ingredient of a nedical drug,
it shoul owbeonaBemithat it is intended to be applied noPCoaPy0d/067HuIMANS but
al so to other mammalians. For exanple, according to recent progress in the
field o f animal healthcare, it is considered that the MCH receptor -

ant agoni st may be used for treating48besity o f donestic animals (for

exanpl e, cats, dogs) and al so used for_ other do tic_animl f
edi bl e ani%m%e%%#%dsu%ﬁf FSaP‘?e‘fii BRFSHHOS e g?é%a%%gbﬁ%i %8%%2: ie)s(aggte’

descri bed By-Hy® GHPEE hEORBH5t R e RARBr Bet e der LRSS exanpl es shoul d
The scope BEATHES 56 REP Rk CHRL It D LOn RO T 20) S0 ERE The
exanpl es, represents. QL 194 € rosh! teApaektf@eNroraBée hour
5 and filtrated tvobtain 2-0x0-1,2,3,4-
tetrahydroquinoline-7-carbaldehyde (19.8 g, a light
| yellow solid).

¥ NMR (200 MHz, CDCl;, 8): 2.65-2.76 (m, 2H),
3.02-3.13 (m, 2H), 7.31-7.38 (m, 2H), 7.49-7.55 (m,

10 1H), 9.13 (brs, 1H), 9.95 (s, 1H); ESI/APCI MS m/z 176
[M+H]*.

Step 1-5: A solution of the compound (19.8 g)
obtained in Step 1-4 and tert-butyl piperidin-4-
ylcarbamate (24.8 g) in CHCl; (450 mL) was stirred at

15 170°C for 1.5 hours and allowed to cool to room
temperature. Thereafter, NaBH(OAc): (35.9 g) was added
to the mixture under ice cooling and the mixture was
stirred at room temperature for 12 hours. A saturated
agqueous NaHCO; solution was added to the reaction

20 mixture and then a water layer and an organic layer
were separated. The water layer was extracted three
times with CHCl;. The combined organic layers were
dried over Na.S0, and concentrated under reduced
pressure. The residue was purified by column

25 chromatography (silica gel 60 N, mobile phase:
MeOH/CHCl; = 33/66 to 100/0; v/v) to obtain tert-butyl
{1-[(2-0%0-1,2,3,4-tetrahydroquinolin-7-

vl)methyll piperidin-4-yl}carbamate (37.8 g, a colorless



"Chromatorex NH' used in purification by use of colum chromatography were
comercially available fromKanto Chemcal Co., Inc. and Fuji Silysia
respecti WeDRo1f@38®1] I n the exanples, the data that wer @CHERZ09/06I4bYy ’

equi prent were measured by the fol |l owi ng measuring equipment . MS
spectrum Shi madzu LCV5- 2010EV or micromass Platform LC NMR spectrum 600
MHz (JNMECA 600, JEQL Ltd.) or 2004WHz (GEM NI 2000/ 200, Varian Inc.)The

conmpounds in the exanpl es were designated in accordance w th ACD/ Nane
( ACDI/ Labs 9aldd) - Advanced Chenistry Devel opment Inc.). [0052] The

abbreviations used i the e I ar [
i ey " (adotlB AP ST SR Shom o
((jggl ?(rjg];glr#rﬁ) ’ Cllf—lséﬁ'j(()ac%t gﬂf tr&l&? éjz,' d é_géugl et ?b,'ggngdgg?)?_eoaabi etCI)_D, °
e g goubl gs daybl o) . DVAP (LN disret hylbs4-(ani oopyri.di me), , DVF (N,
5 2H), 3.29-3.55 (m, 3H), 4.48 (brs, 1H), 6.76 (s, 1H),
6.90 (d, J = 7.3 Hz, 1H), 7.08 (d, J = 7.8 HzZ, iH),
8.37 (brs, 1H); ESI/APCI MS m/z 360 [M+H]".
Step 1-6: To an EtOAc (130 mL) solution of
the compound (37.8 g) obtained in Step 1-5, 4 M
10 HC1l/EtOAc solution (263 mL) was added under ice cooling
and the mixture was stirred at room temperature for one
hour. The reaction mixture was concentrated under
reduced pressure. The residue was suspended in EtOAc
(200 mL) and filtrated to obtain a solid. To the
15 solid, CHCl; (200 mL) and H,O (200 mL) were added and
the mixture was stirred for 15 minutes. After a water
layer and an organic layer were gseparated, the water
layer was washed with CHCl; twice. To the water layer,
a 2 M agqueous NaOH solution was added to adjust to pH
20 10 and thereafter the solution was extracted 30 times
with CHCl;. The combined organic layers were dried over
Na,S0, and concentrated under reduced pressure. The
residue was purified by column chromatography
(Chromatorex NH, mobile phase: MeOH/CHCl; = 1/4; v/v) to
25 obtain 7-[ (4-aminopiperidin-1-yl)methyl]-3,4-
dihydroquinolin-z(lH)—one (17.9 g, a colorless solid).
I NMR (600 MHz, CDCls, 8): 1.32-1.49 (m, 2H),

1.74-1.88 (m, 2H), 1.93-2.09 (m, 2H), 2.54-2.70 (m,



di met hyl formam de) , DMSO-d s (deuterated dinethylsul foxide) , dt (double
triplet) , EDC [1-ethyl- 3 - (3-dinethylam nopropyl) carbodiimde] , E
(el ectromwo 20wi3gmti on) , ESI (el ectrospray ionization) PCTAPBIN/067441
(triethylamne) , Et20 (diethylether) , EtOAc (ethyl acetate) , EtOH
(ethanol) , H (proton) , HO (hydrochloride or hydrochloric acid) , H20
(water) , HOBt (1-hydroxybenzotriazél) , Hz (hertz) , |PA (isopropyl

al cohol) , I PE |sopropyl et he | Cx i
gfgﬁfggge)3ﬁ)2;%?%@iﬁ jel)=, 1ké% %ﬁe;%@?yr8hgge)gnskg Er (ﬁéfhylggganghﬁw
, met ha ter h I SO
&gganzszun?%hlfﬁt%}h mm%%? (%gi%+ﬂ53e£g?gx?dg§enggg(ﬁggséspeg?rongtry)
S e gb%! h ()
hydr ogen cg$gbn é? ¥g gscn7(so gﬁ?é PPgtggrkgg h?aﬁﬁ%%/&h1ckrg}|de)
NNR(nucquﬁ mﬁggeégg ;ﬁ§gkgnce spectroscopy), NaBH(OAc) 3 (sodium

tri acet oxybor ohydri de NH 2 (sodium anmide) , NaOH (sodi um hydroxi de)
Pd2 (dbg) 3 [tris (dspepzylydensagetnnoe) dipadd athiundoluthSieG 2€e” Br
[ (met hoxynet hyl ) triphenyl phosphoni um brom de], i Pr2Net
(dii sopropybgpbyhamined mgf évaihed) in StéplngetiijNEtt(B%DeuL) td
(triple doublet) , THF (tetrahydrofuran) |,

and 3-methoxybenzoyl chloride (180 mg) were added and

the mixture was stirred at room temperature for three
days. To the reaction mixture, a saturated aqueous
10 NaHCO; solution was added and the solution was extracted
with CHCl; four timeé. The combined organic layers were
dried over Na,80, and concentrated under reduced
pressure. The residue was purified by column
chromatography [(silica gel 60 N, mobile phase:
15 MeOH/CHCl; = 0/100 to 10/90; v/v) and (Chromatorex NH,
mobile phase{ CHCl;) in this order] to obtain a solid.
To the solid obtained, IPA was added at room
temperature and the mixture was stirred for one hour,
filtrated and washed with IPA and hexane to obtain the
20 titled compound (159 mg, a colorless solid).
'y NMR (600 MHz, CDCls, 8): 1.48-1.62 (m, 2H),
1.94-2.06 (m, 2H), 2.10-2.21 (m, 2H), 2.57-2.67 (m,
2H), 2.78-2.87 (m, 2H), 2.90-2.99 (m, 2H), 3.44 (s
2H), 3.85 (s, 3H), 3.94-4.05 (m, 1H), 6.01 (d, T = 7.8
25 Hz, 1H), 6.74 (s, 1H), 6.91 (4, J = 7.3 Hz, 1H), 7.02
(dd, § = 7.6, 2.1 Hz, 1H), 7.09 (d, J = 7.8 Hz, 1H),
7.21-7.27 (m, 1H), 7.29-7.35 (m, 2H), 7.85 (s, 1H) ;

ESI/APCI MS m/z 394 [M+H1"



TMEDA (tetranet hyl et hyl enedi am ne) , v/v (volune/volune), Xantphos [4,
5-bi s (di phenyl phosphino) - 9,9-di nethyl xanthene] . [0053] Exanple 1
Synt hesi swof208rasetomoxy- N-{| - C(2-0X0-1, 2, 3, 4- tetrahydr equiJrmiod/ne74¥t y|
)met hyl] piperidin-4 -yl }benzam de Step 1-1; To chlorosul furic acid (1.19
L ) was added 3 - (4 -bronmophenyl )propanoic acid (91.1 g ) under ice
cooling and the m xture was stirred4®or 2 hours. To H20 (2.00 L), the
reaction m xture was slowy added under ice cooling, and extracted 6 tines
with CHO B80054he conbined organic |ayers were washed with a saturated

aqueous NaHCO 3 solution, dried r SA and.c entrate ngder reduced
p?essure. ﬁ%amm%er%éué¥ﬁﬁPeF%§iaggg"Ng%ﬁpﬁﬁéﬁég&égqéﬁaxPﬁ%’%V%fgfe masu
heated to refl or 30 _m nutes, i v i

(1Tt ati ot ebraryateanraOat - Fhyt fnBPhl L BUBEL 2UTR Ma1IBLALARASDY | ced
ressure and_sol i.d . Qht aj i same nmanner. Thereafter, the

Piltrate wae g %?ﬁoggﬁggﬁg?éﬁégﬁgﬁggFaggduced pressure and solid C was

obtained in the Sa”ET{IBQHegtO§8| i(d@s76 mip andpewerencerbined to obtain

Hi1n

6- brono-2, 3-di hydro- en-lone (59.3 g, a light yellow solid)
compound (167 mg) obtained in Step 1-7, a 4 M HCLl/EtOAcC
solution (140 pL) was added and the mixture was stirred
at room temperature for 1.5 hours and filtrated to
obtain the titled compound (160 mg, a colorless solid).

10 H NMR (600 MHz, MeOH-d,, §): 1.98 (brs, 2H),
2.18 (brs, 2H), 2.53-2.62 (m, 2H), 2.98 (t, J = 7.6 Hz,
2H), 3.03-3.19 (m, 2H), 3.50 (brs, 2H), 3.81 (s, 3H);
4.11 (brs, 1H), 4.23 (brs, 2H), 6.98 (s, 1H), 7.05-7.15
(m, 2H), 7.27-7.39 (m, 4H); ESI/APCI MS m/z 394

15 [M(free)+H]"

[0055]

The compounds of Example 3 to Example 30 were

obtained in the same process as in Example 1.



1HNMR (600 MHz, CDCl 3, d):

J 8.3 Hz,

ESI / APCl WB 2010203800 [ MrH| + .

| H),

7.67 (dd, J

2.66-2.75 (m 2H),
= 8.0, 2.1 Hz,
Step 1-2: To the CHO 3 secutypznd/ (&80 ni) of

3.04-3.12 (m 2H), 7
7.86 (d, J = 1.8 Hz,

I'H),

.36 (d,
I H);

t he conpound (39.5 g ) obtained in Step 1-1 and net hanesul fonic acid (122

m.) , sodiumazide (36.5 g ) was added separately in parts under ice
cooling, and then the nmixture was hé& ed to reflux for 2.5 hours. To H20
(400 nL) , the reaction m xture was added under ice cooling, adjusted to pH

9 with 289 @ddhi a water and extracted with CHO 3 three tines.
Na2SO4 and concentrated under
the residue was purified by colum
Et OAc/ hexane = 50/50 to

conbi ned or
reduced pré
chromat ography (silica gel

anj

et 1T

c la
reafter,
60 N ,

rs were dried over

nobi | e phase:

The

75/ 25; v/v}able TThe solid substance obtained was suspended in a sol ution of

Et OAc/ hexgpe—{tHt——aRt—thRe—fixig-e—was—st++retd—at—roomtenperat ure for
one hour . [RESUF] d' sub¥mesE®™ARIET obt ail ned by fifhwsatarweivdsiagi ve 7- brpno- 3, 4-
di hydroquifnoltnf-2 (TH) -one (15.5 g | a light yellow solid)

3-fluoro-N-{1-[(2-0x0-1,2,3,4-
tetrahydroquinolin-7-yDmethyl]
piperidin-4-yl}benzamide

'H NMR (600 MHz, DMSO-dg, 8): 1.46-1.59 (m, 2H), 1.73-1.76
(m, 2H), 1.95-2.01 (m, 2F), 2.37-2.43 (m, 2H), 2.73-2.86 (m,
4H), 3.32-3.35 (m, 2H), 3.70-3.80 (m, 1H), 6.77-6.82 (m, 2H),
7.06 (d, T = 7.3 Hz, 1H), 7.29-7.37 (m, 1H), 7.47 (td, F= 8.0, 6.0
Hz, 1H), 7.60 (ad, J = 9.6, 2.3 Hz, 1H), 7.65 (d, T = 7.8 Hz, 1H),
8.28-8.33 (m, 1H), 10.00 (s, 1H); ESVAPCI MS m/z 382
[MHHT

3,5-diftluoro-N-{1-(2-0x0-1,2,3,4-
tetrahydroquinolin-7 1-§yl) '
methyllpiperidin-4-ylsbenzamide

"H NMR (600 MHz, DMSO-dq, 8): 1.45-1.57 (m, 2H), 1.73-1.76
(m, 2H), 1.95-2.00 (m, 2H), 2.37-2.42 (m, 2H), 2.74-2.83 (m,
4H), 3.33 (s, 2H), 3.65-3.76 (m, 1H), 6.76-6.83 (m, 2H), 7.06 (d,
1 = 7.8 Hz, 1H), 7.40-7.45 (m, 1H), 7.48-7.55 (m, 2H), 8.38 (d, J
= 7.8 Hz, 1H), 10.00 (s, 1H); ESVAPCI MS m/z 400 [M+H]".

3, 4-difluoro-N-{1-{(2-0x0-1,2,34-
tetrahydroquinolin-7-y1)
methyllpiperidin-4-ylibenzamide

"H NMR (600 MHz, DMSO-dg, 8): 1.46-1.57 (m, 2H), 1.73-1.76
(m, 2H), 1.95-2.01 (m, 2H), 2.37-2.42 (m, 2H), 2.73-2.84 (m,
4H), 3.33 (5, 2H), 3.65-3.75 (m, 1H), 6.76-6.82 (m, 2H), 7.06 (d,
T=17.3 Hz, 1H), 7.46-7.56 (m, 1H), 7.70 (dd, T = 8.0, 3.9 Hz,
1H), 7.83-7.89 (m, 1H), 8.31 (d, T ="7.3 Hz, 1H), 10.00 (s, 1H);
ESVAPCI MS m/z 400 [M+H]".

4-fluoro-N-{1-{(2-0x0-1,2,3,4-
tetrahydroquinolin-7-yDmethyl]
piperidin-4-ylbenzamide

'H NMR (600 MHz, CDCl,, 8): 1.51-1.62 (m, 2H), 1.97-2.07 (m,
2H), 2.10-2.24 (m, 2H), 2.57-2.68 (m, 2H), 2.77-2.91 (m, 2H),
2.95 (t, 1 =7.6 Hz, 2H), 3.46 (s, 2H), 3.04-4.07 (m, 1H), 6.01
(brs, 1H), 6.75 (s, 1H), 6.92 (d, = 7.8 Hz, 1H), 7.05-7.15 (m,
3H), 7.65 (brs, 1H), 7.78 (dd, J = 8.7, 5.0 Hz, 2H); ESVAPCI MS
v/ 382 [MAH]'.

- 8-chloro-N-{1-[(2-0x0-1,2,3,4-
tetrahydroquinolin-7-yDmethyll
piperidin-4-ylibenzamide

'H NMR (600 MHz, CDCls, 5): 1.55-1.65 (m, 2H), 1.94-2.05 (m,
2H), 2.10-2.22 (m, 2H), 2.57-2.68 (m, 2H), 2.78-2.90 (m, 2H),
2.94 (t, T ="7.6 Hz, 2H), 3.44 (s, 2H), 3.95-4.08 (m, 1H), 6.25 (d,
¥ =7.8 Hz, 1H), 6.77 (s, 1H), 6.90 (3, T = 6.4 Hz, 1H), 7.05-7.13
(m, 1H), 7.32-7.40 (m, 1H), 7.43-7.49 (m, 1H), 7.65 (d, T="7.8
Hz, 1H), 7.78 (5, 1), 7.88 (brs, 1H); ESVAPCI MS m/z 398

[M+HT".




H NV\R (200 MHz, CDO 3, d): 2.59-2.68 (m 2H), 2.88-2.97 (m 2H), 6.91-7.16
(m 3H), 8.27 (brs, IH; ESI/APCl M5 nlz 226 [MrH +. Step 1-3: To a DWF
sol uti on Wo4oB/a3k9010f t heconpound (3.00 g ) obtained i nPEITAP2009/BG74&i NC
cyanide (1.04 g ) , Pd2 (dba) 3 (122 ng) , Xantphos (154 ng) and TMEDA (590
mL ) were added and the m xture was stirred under m crowave irradiation
(1800C ) for 5 minutes. To the reactPdn mixture, CHJ 3 was added and the
m xture was. filtrated by Celite and washed with DMF. The filtrate was
concent r at f %arfder reduced pressure. The residue was purified by col um

chr omat ogr a)(:f.(es' A1 qa gel 60 N, nobile phase: EtOAc/hexane = 50/50 to
100/ 0; v/v) 0 the solid substance obtai ned, Et OAc was added at room
tenperature_and the mxture was stirred for 30 mnutes A solid substance
was obt ai neﬁxab‘y'efl | t r aivhedt camgbumiashed wi t h Et OARhydical padpériyidata 2- 0X0- | , 3, 4-
tetrahydrOLurnm re-r-carpom trT e (5= gt yetrtowsotrd)—] 1H NWR
(600 MHz, ¢DCl 3 d) : 2.64-2.68 (m 2H), 3.00-3.04 (m 2H), 7.04 (s} IH,
7.23-7.29 ((m 2H), 8.46 (brs, IH; ES ‘Hmﬁomz,@zla,d):7138-[.Mfd::I]ZH),ﬂ.96~z.($tnep 1- 4.

To a form 4 aci d n 2H), 2.10-2.21 (m, 2H), 2.39 (s, 3H), 2.56-2.68 (m, 2H), 2.79-
e iﬁiﬁﬁgﬁé b, P’ 2 2.88 (m, 2H), 2.94 (t, J = 7.6 Hz, 2H), 3.45 (s, 2H), 3.94-4.07 (m,

meth i’] gm i lﬁ’)enzam de  |TH.594(d,7=7.8 Hz, 1), 6.72 (5, 1H), 692 (d, =73 Hz,
ylipip ¥ 1H), 7.05-7.13 (m, 1H), 7.26-7.34 (m, 2H), 7.50 (d, T =4.1 Hz,

2H), 7.56 (s, 1H); ESVAPCI MS m/z 378 [M+H]",

"H NMR (600 MHz, CDCl;, 8): 1.57-1.64 (m, 2H), 1.99-2.05 (m,
2H), 2.13-2.20 (m, 2H), 2.60-2.64 (m, 2H), 2.82-2.89 (m, 2H),
N-{1-{(2-0x0"1,2,3,4-
. 2.94 (1, Y= 7.6 Hz, 2H), 3.45 (s, 2H), 4.00-4.07 (m, 1H), 6.25 (d,
9 ;ﬁ;ﬁ%ﬁ?&?&fmﬁgggﬁgg@ ¥=7.3Hz, 1H), 6.76 (s, 1H), 691 (d, J=7.3 Hz, 1H), 7.10 (d, §
D amide =7.3 Hz, 1H), 7.56 (t, J= 7.8 Hz, 14), 7.74 (d, = 7.8 Hz, 1H),
7.84 (brs, 1H), 7.96 (4, J = 7.8 Hz, 1H), 8.03 (5, 1H); ESUAPCI

MS m/z 432 [M+H]".

"H NMR (600 MHz, CDCl,, 8): 1.61-1.68 (m, 2H), 1.92-2.03 (m,
2H), 2.11-2.17 (ta, 2H), 2.63-2.66 (m, 2H), 2.85-2.91 (m, 2H),
294 (t, 1 =7.3 Hz, 2H), 3.44 (s, 2H), 3.99-4.05 (m, 1H), 6.61
(brs, 1H), 6.80 (s, 1H), 6.88 (d, T=8.7 Hz, 1H), 7.00 (d, T=7.3
Hz, 1H), 7.46 (t, I = 2.1 Hz, 1H), 7.72 (d, T = 1.8 Hz, 2H), 8.21
(brs, 1H); ESVAPCI MS m/z 432 [M-+H]".

3,5-dichloro-N-{1-{(2-0x0"1,2,3,4-
10 | tetrahydroguinolin- 7-yl)methyl]
piperidin-4-yl}benzamide

'H NMR (600 MHz, CDCl,, 8): 1.52-1.61 (m, 2H), 1.96-2.04 (m,
) 2H), 2.15-2.18 (m, 2H), 2.59-2.65 (m, 2H), 2.84-2.86 (m, 2H),
4-chloroN-41-[@-0x0-1,2,3,4 2.94 (t, T =7.6 Hz, 2H), 3.44 (s, 2H), 3.95-4.04 (m, 1H), 6.08 (¢,
11 tetrahydroqumohn 7- Vl)methyl]
piporidin-4-ylbenzamide 7=7.8 Hz, 1H), 6.75 (5, 1H), 6.91 (d, T = 7.8 Hz, 1H), 7.09 (d, I
=7.8 Hz, 1H), 7.37-7.41 (m, 2H), 7.70 (d, ¥ = 8.7 Hz, 2H), 7.81
(s, 15); ES/APCI MS m/z 308 [M+H]".

H NMR (600 MHz, CDCl;, 3): 1.59-1.69 (m, 2H), 1.94-2.02 (m,
2H), 2.15-2.17 (m, 2H), 2.61-2.68 (m, 2H), 2.88-2.90 (m, 2H),
8,4-dichloro-N-{1-[(2-0x0-1,2,3,4- 2.95 (t, Y= 7.6 Hz, 2H), 3.45 (s, 2H), 3.97-4.07 (m, 1H), 6.54-
12 |tetrahydroquinolin-T- yl)methyll 6.60 (m, 1H), 6.81 (s, 1H), 6.90 (d, 7= 7.3 Hz, 1H), 7.10(d, T =
piperidin-4-ylibenzamide 7.8 Hz, 1H), 7.50 (d, J = 8.3 Hz, 1H), 7.67 (dd, = 8.3, 2.3 Hz,
1H), 7.96 (d, T = 1.8 Hz, 1H), 8.29 (brs, 1H); ESVAPCI MS m/z
432 [M+HT".




of the compound (32.6 g ) obtained in Step 1-3, Raney nickel catalyst (50.0
g ) was added and the m xture was stirred at 50C for 2 hours. After the
reacti on woxpursswas filtrated by Celite, the filtrate wrag/Jemogestsiat ed
under reduced pressure. To the residue, a saturated aqueous NaHCO 3
solution was added and the m xture was adjusted to pH 6 and filtrated to
obtain solid A. The filtrate was ex??acted three tines with CHJ 3 and the
conbi ned organi ¢ |layers were dried over Na2SO4 andconcentrated under
reduced pr e[g g The residue and solid A were conbined and suspended in a
sol ution m e gf t OAc/ CHO 3/ acetone (10/10/1; v/v/v) and the m xture
was stirre o enperature for one hour and filtrated to obtain
2-oxo0-1,2, 3 4 - fpfrah\/drnmn noline-7- r‘arhalrlph\/rlp (1C) 8 g .2 Iigqt

yel | ow sol i ﬁme'elH NI\/R\laﬁr@(()Ooombmnd cbd {3, d): 2. GEJS@alﬁereﬁydata 2H) 3.0p-3.13
(m 2H), 7.3=7B8 (M 2/~ 7 2a9=7-557(m 1,913 (brs,— 11,995 s,

IH); ESI/ARCI Mg nms 176 [MrH + . St¢p 1-5: A solution of the conpopnd
(19.8 g ) qbtained in Step 1-4 and t ef'H NMREOWMHzEDP P IdF-hes4m, 28)] 106 Bampt e

(24.8 g ) ijn CHQN-8-1@480.284 v]\ﬁas st i r 2842 Kt2.18 (m, 2H), 2.59-2.66 (m, 2H), 2.86-2.88 (m, 2H),

13 tetrahydroqumohn-ﬁ 2.94-2.96 (m, 2H), 3.44 (s, 2H), 3.96-4.08 (m, 1H), 6.34 (d, T =
methyllpiperidin-4-ylj-8- 8.3 Hz, 1H), 6.78 (s, 1H), 6.90 (d, T = 7.8 Hz, 1H), 7.09 (d, T =
(triflaoromethoxy)benzamide 7.3 Hz, 1H), 7.34 (d, T = 8.3 Hg, 1H), 7.45 (t, = 8.0 Hz, 1H),

7.66-7.72 (m, 2H), 8.11 (s, 1H); ESVAPCI MS mv/z 448 [M-+H]",

'H NMR (600 MHz, CDCl,, 3): 1.53-1.61 (m, 2H), 1.96-2.05 (mm,
2H), 2.11-2.19 (m, 2H), 2.30 (s, 3H), 2.60-2.64 (m, 2H), 2.81-
4-flaoro-3-methyl-N-{1-[(2-oxo- 2.88 (m, 2H), 2.94 (t, Y = 7.6 Hz, 2H), 3.44 (s, 2H), 3.96-4.03 (m,
14 | 1234-tetrahydroquinolin-7-y]) 1H), 6.07 (d, T =7.8 Hz, 1H), 6.76 (s, 1H), 6.90 (d, 1= 7.3 Hz,
methyllpiperidin-4-ylibenzamide 1H), 7.02 (t, T= 8.9 Hz, 1H), 7.07-7.10 (m, 1H), 7.54-7.57 (m,
1H), 7.63 (d, T =7.3 Hz, 1H), 7.90 (s, 1H); ESVAPCI MS m/z

396 [M+H]".

4-fluoro-N-{1-(2-0x01,2,3,4- 'H NMR (600 MHz, CDCl;, 8): 1.62-1.70 (m, 2H), 1.93-2.02 (m,

totrahydroquinolin-T-Dmethyl]  [2H)» 2:14 (¢ T = 11.2 Hz, 2H), 2.54-2.64 (m, 2H), 2.84-2.96 (m,
15 | piperidin: 4qyl} -3- (mﬂgommet%ﬂ) 4H), 3.4 (s, 2H), 4.01-4.08 (m, 1H), 6.79-6.89 (m, 3H), 7.09 (4,
benzamide T=17.3 Hz, 1H), 7.21-7.27 (m, 1H), 8.05-8.10 (m, 1H), 8.12-8.15

(m, 1H), 8.56 (brs, 1H); ESVAPCI MS m/z 450 [M+H]".

'H NMR (600 MHz, CDCL, 8): 1.51-1.58 (m, 2H), 1.97-2.02 (m,
2H), 2.11-2.18 (m, 2H), 2.37 (s, 3H), 2.59-2.63 (m, 2H), 2.77-
2,87 (m, 2H), 2.93 (1, T = 7.3 Hz, 2H), 3.43 (s, 2H), 3.96-4.03 (m,
1H), 6.00 (d, F=7.8 Hz, 1H), 6.73 (s, 1H), 6.89-6.91 (m, 1H),
7.07-7.09 (m, 1H), 7.21 (d, T = 7.8 Hz, 2H), 7.63 (d, T=8.3 iz,
2H), 7.75 (brs, 1H); ESVAPCI MS m/z 378 [M+H]".

4-methyl-N-{1-[(2-0x0-1,2,3,4-
16 | tetrahydroquinolin-7 yl)methyl]
piperidin-4-ylibenzamide

'H NMR (600 MHz, CDCly, 8); 1.51-1.64 (m, 2H), 1.94-2.03 (m,
» P 2H), 2.07-2.19 (m, 2H), 2.29 (s, 3H), 2.55-2.67 (m, 2H), 2.80-
7 ‘;"g‘é‘f_‘; ‘ltmﬁthdihl‘flgo[](fng’f‘{p 2.86 (m, 2H), 2.80-2.98 (m, 2H), 3.43 (s, 2H), 3.95-4.04 (m, 1H),
motl uefiﬁfm—i Bbenz anﬁi de  |621(4,7=78Hz, 1H),676 (s, 1H), 6.89 (d, 1= 7.8 He, 1H),
yUpIp y 7.08 (d, I ="7.3 Hz, 1H), 7.18-7.27 (m, 1H), 7.38-7.50 (m, 2H),
8.07 (s, 1H); ESVAPCI MS m/z 396 [M-+H]".




70C for 1.5 hour

NaBH( QAc) 3 (35.9 g ) was added to the m xture under
m xt ure Wie 28t0/038®ad at

s and all owed to cool

roomtenperatu

to roomtenperature.

re for 12 hours.

NaHCO 3 sol uti on was added to the reaction m xture and then a water

and an organic |ayer were separated. The water
The conbined ordenic |ayers were dried over Na2SO4 and

times with CHC

concentrated under

3.
reduced pressure.

| ayer was extracted t

The residue was purified by col

Thereafter,
I ce cooling and the
APsatinzea/eci4aiqueous

| ayer
hr ee

um

chromat ogr 4BR§9¢silica gel 60 N, nobile phase: MeOH CHO 3 33/66 to 100/ 0;

v/v) to obtain tert-?utyl {I- [(2-0x0-1,2,3,4-tetrahydroquinolin-7- yl)
nmet hyl ] pi 3ﬁ?aﬁn;’ﬁ-yl} carbamate (37.8 g , a colorlesssolid) 1H NWVR
(600 MHz, CcDO 3. d) . 1.35-1.51 (tn, HH 1.82-1.96 (m 2H) . 2.07 (t, J =
10.5 Hz, 2{xemi|49- 2. GGnfeidtcopdund 2. 78| (brs, 2H) pnRicofettydala = 7.6 Hz|, 2H),
3.29-3.55 —3Hy—AAB—(ors— ) — 66—t H—690(d—3F—F3+&, |IH,
7.08 (d, J|=7.8 Hz, IH, 8.37 (brs, |H); ESI/APCI M5 mz 360 [ MtH 1+ .
Step 1-6: ffo an|Et OAc (130 nl) sol uti emnas (sdo ez, coogpirued.76 8o 268, 1.g2-2)02 ab}[ ai ned
in Step 1-b, 4 NB-fluoro-N-{1-{(2-0x01,2,3 4 2H), 2.10-2.21 (m, 2H), 2.58-2.65 (m, 2H), 2.87-2.98 (m, 4H),

18 tqtrahyglmq@oﬁn-fi-yl)methyl] 3.44 (s, 2H), 4.03-4.12 (m, 1H), 6.83-6.90 (m, 2H), 7.07-7.12 (m,
piperidin-4-yl}-5-(trifluoromethyl)  |1H), 7.11-7.19 (m, 1H), 7.43 (d, Y = 7.8 Hz, 1H), 7.86 (4, T=9.2
benzamide Hz, 1H), 7.96 (s, 1H), 8.68 (brs, 1H); ESI/APCI MS m/z 450

{iveET
'H NMR (600 MHz, CDCl,, 8): 1.50-1.59 (i, 2H), 1.96-2.04 (m,
. 2H), 2.11-2.21 (m, 2H), 2.57-2.67 (m, 2H), 2.79-2.86 (m, 2H),

19 ?ggﬁﬁ‘ﬁ;‘;ﬁ :ﬁg&j&;ﬁ’;{._ o 2.8)9-2.99 (m, 2%1), 32)4 (s, 2H), 3.82 (s, 6H), 3.944.051 (m,I?H),

mothyllpiperidin-4-ylbenzamide  |399 (s §=7.8 Hz 1K), 656 (, 1 =2.3 Hz, 1H), 6.73 (s, 1),
6.86 (d, T = 2.3 Hz, 2H), 6.91 (d, T = 7.3 Hz, 1H), 7.05-7.12 (m,
1H), 7.63 (s, 1H); ESVAPCI MS m/z 424 [M-+H]".

'H NMR (600 MEz, CDCls, 8): 1.52-1.62 (m, 2H), 2.00-2.05 (m,

N-{1-[(2-0x0-1,2,3,4- 2H), 2.13-2.19 (m, 2H), 2.60-2.64 (m, 2H), 2.83-2.89 (m, 2H),

20 tetrahydroquinolin-7-y)) 2.94 (t, T = 7.6 Hz, 2H), 3.45 (s, 2H), 4.03 (d, T="7.8 Hz, 1H),
methyllpiperidin-4-yl}-4- 6.18 (brs, 1H), 6.75 (s, 1H), 6.91 (d, T=7.8 Hz, 1H),7.10(d, I =
(trifluoromethyDbenzamide 7.8 Hz, 1H), 7.69 (d, T = 8.3 Hz, 2H), 7.72 (brs, 1H), 7.88 (d, T =

8.3 Hz, 2H); ESVAPCI MS m/z 432 [M+H]".
*H NMR (600 MHz, CDCl,, 8): 1.50-1.59 (m, 2H), 1.96-2.01 (m,

N-{1-{@2-0ox01,2,3,4- 2H), 2.10-2.16 (m, 2H), 2.58-2.61 (m, 2H), 2.80-2.84 (m, 2H),

21 tetrahydroguinolin-7-yl) 2.91 (t, T =7.6 Hz, 2H), 3.42 (s, 2H), 3.96-4.00 (m, 1H), 6.00 (d,
methyllpiperidin-4-yli-4- =283 Hz, 1H), 6.70 (5, 1H), 6.88 (d, T = 6.0 Hz, 1H), 7.07(d, J
(trifluoromethoxy)benzamide =7.8 Hz, 1H), 7.19-7.26 (m, 28), 7.53 (s, 1H), 7.77 (d, T = 8.7

Hz, 2H); ESVAPCI MS m/z 448 [M+H]".
*H NMR (600 MHz, CDCl, ) 1.60-1.67 (in, 2H), 1.96-2.03 (m,
-evana-N-{1-1(2-oxo- . 2H), 2.12-2.18 (m, 2H), 2.59-2.63 (mn, 2H), 2.84-2.91 (m, 2H),

» iﬁ:ﬁ;ﬁm{;ﬁiﬁﬁﬁfﬁiﬁm}ﬂ 2.94 (t,1=7.6 Hz, 2H), 3.44 (5, 2H), 4.00-4.07 (m, 1H), 6.50 (d,
piperidin-4-ylibenzamide J=8.3 Hz, 1H), 6.78 (s, 1H), 6.89 (d, T = 6.0 Hz, 1H), 7.10(d,

=17.8 Hz, 1H), 7.72 (d, 1=8.7 Hz, 2H), 7.91 (d, T = 8.7 Hz, 2H),
8.11 (brs, 1H); ESVAPCI MS m/z 389 [M+H]".




HCl / Et OAc solution (263 nL) was added under ice cooling and the m xture was
stirred at roomtenperature for one hour. The reaction m xture was
concent r avedouwdsa1r educed pressure. The resi due was suepeadzdNev4E OAcC
(200 m.) and filtrated to obtain a solid. To the solid, CHO 3 (200 nL) and
H20 (200 nL) were added and the m xture was stirred for 15 mnutes . After
a water layer and an organic |ayer dére separated, the water |ayer was
washed with CHO 3 twice. To the water |ayer, a 2 M aqueous NaCH sol ution
was added tWP & ust to pH 10 and thereafter the solution was extracted 30
times with CHGQ 3 . The conbined organic |ayers were dried over Na2SO4 and
concent r at BtPRARIer 3 educed pressure. The residue was purified by colum
chromat ography (Chromatorex NH, nobile phase: MeOH CHCO 3 = 1/4: v/v) to
obtain 7 elaffe [ 3, 4- di hydroquinolin-2f(IH)
-one (17.9N¢ b colg - S Az —eh——3—P2- 1. 49
(m 2H), 3.74-1188 (m 2H), 1.93-2.09 (m 2H), 2.54-2.70 (m3H), 2.B0 (d, J
= 11.9 Hz,| 2H),}2.93 (t, J = 7.6 Hz, 'BKr sob Mk, dDBs, 8243)-1.61Gm, T, 1(982.07kekl) , 6. 90
(d, J = 9.2 H I_{l@ - 7.07 4(d, J 7.3 gy, 2.12Hp2 mug Bsx2las @, 2H), Ho2 s Bl 20APLCI St ep
1-7: To a :{é A a%s%(ﬁ ﬁbsﬁn"ﬁﬁj oy N 012996, 2H), 3.45 (5, 2H), 3.97-4.06 (m, 1H), 6.03 (4,1 =

gqu
piperidin-4-ylibenzamide

7.8 Hz, 1H), 6.74 (s, 1H), 6.91 (4, = 7.3 Hz, 1H),7.09 (4, T =
7.8 Hz, 1H), 7.38-7.46 (m, 2H), 7.46-7.51 (m, 1H), 7.68-7.78 (m,
3H); ES/APCI MS m/z 364 [M+H]".

'H NMR (600 MHz, CDCla, 5): 1.28-1.39 (m, 2H), 1.78-1.90 (m,
2H), 2.03-2.11 (m, 2H), 2.57-2.64 (m, 2H), 2.66-2.76 (m, 2H),
2'(4'ﬂ“°r°¥’henyp'Ni{l'][j(z:‘;’_‘?l') 2.88-2.98 (m, 2H), 3.38 (s, 2H), 3.49 (s, 2H), 3.73-3.84 (m, 1H),
2 1,2,3,4-te§rah3&(}1?2}111?o TY0 [5.19-526 (m, 1), 6.68 s, 180, 687 (4, 1= 7.3 Ha, 1H), 6.99-
methyllpiperidin-4-yliacetamide |05« oun’s 47 (d, 1= 7.3 He, 1H), 7.17-7.23 (m, 28), 7.54
(brs, 1H); ESVAPCI MS m/z 396 [M+H]".

'H NMR (600 MHz, CDCl, 8): 1.28-1.38 (m, 2H), 1.79-1.88 (m,
(a- vohenvD) N-{1-[@-oxo- [P 2:01-2.13 (m, 2H), 2.58-2.66 (m, 2H), 2.67-2.77 (m, 2H),
25 % §?3“;_etet*‘t3:il‘;,d§0§3in0§n-7-vn 2.90-2.99 (m, 2H), 3.38 (s, 2H), 3.53 (s, 2H), 3.73-3.83 (m, 1H),
methyllpiperidin-4-ylacetamide  [3-81 (s, 3H), 5.24-5.32 (m, 1H), 6.69 (5, 1H), 6.73-6.92 (m, 4H),
) 7.08 (d, I = 7.8 Hz, 1H), 7.22-7.29 (m, 1H), 7.64 (brs, 1H);
ESVAPCI MS nv/z 408 [M+H]".

'H NMR. (600 MEz, CDCl,, 8); 1.24-1.34 (m, 2H), 1.82(dd, J =

2-(4-methoxyphenyl)-N- 12.6, 3.4 Hz, 2H), 2.00-2.09 (m, 2H), 2.56-2.64 (m, 2H), 2.64-
56 |{l(2ox01,234 2.76 (m, 2H), 2.92 (t, T = 7.6 Hz, 2H), 3.36 (s, 2H), 3.48 (s, 2H),
tetrahydroquinolin-7-yDmethyl] 3.73-3.82 (m, 4H), 5.23 (d, T = 8.3 Hz, 1H), 6.69 (s, 1H), 6.83-
piperidin-4-yl}acetamide 6.88 (m, 3H), 7.06 (d, T = 7.8 Hz, 1H), 7.10-7.15 (m, 2K), 7.94
(s, 1H); ESI/APCI MS m/z 408 [M+H]".
' NMR (600 MEz, CDCly, 8): 1.31-1.41 (m, 2H), 1.85-1.92 (m,
N-{1-[(2-0x0-1,2,3,4- 2H), 2.07 (t, T = 10.8 Hz, 2H), 2.57-2.66 (m, 2H), 2.66-2.77 (m,
tetrahydroquinolin-7-y) 2H), 2.92 (t, 1 = 7.6 Bz, 2H), 3.37 (5, 2H), 3.83-3.90 (m, 1H),
27 | methyllpiperidin-4-ylj-2,2- 4.89 (s, 1H), 5.53 (d, J="7.8 Hz, 1H), 6.71 (s, 1H), 6.86 (d, =
diphenylacetamide 7.3 Hz, 1H), 7.06 (d, T= 7.3 Hz, 1H), 7.18-7.27 (m, 6H), 7.27-

7.38 (m, 4H), 8.09 (s, 1H); ESVAPCI MS m/z 454 [M+H]".




conpound (250 ng) obtained in Step 1-6,

3- net hoxybenzoyl

at

room twopercasye for three days.

I Pr2NEt (370 nL ) and

chloride (180 ng) were added and the m xture was stirred

To the reacti on nm xPargp2m9/setuar at ed

aqueous NaHCO 3 solution was added and the solution was extracted with CHC

3 four tines.

The conbi ned organic | ayers were dried over

Na2S™ and

concentrated under reduced pressure.>5The residue was purified by col um
chr omat ograB % 5
ahg

10/ 90; v/ v}

(silica gel 60 N,
(Chromatorex NH, nobi

nobi | e phase:

MeOH CHC 3 0/100 t

| e phase: CHC 3) in this order

0.
] to

obtain a sqlid Wg e solid obtained, |IPA was added at roomtenperature
and the m ?ﬁ?é 5%tirred for one hour, filtrated and washed with | PA and
hexane to obtain the titled conmpound (159 ng a colorless solid) 1H NMVR
(600 MHz, wpl , d) N&meﬂﬁc&m;ﬁﬁhd(m 2H) , 1. 94- ZpngdicalpmperBidpta 2. 10-2. 41 (m
2H), 2.57- 6722782 87 (2290299 ( 2+ —344(|S- ,
2H), 3.85 (s, 3H), 3.94-4.05 (m IH),}{6.01 (d, J =7.8 H IH , 6.|74 (s ,
IH) , 6. 91 (d, J =7.3 Hz , IH , 7. |10 @hdMHg CBCLA):6.55-126 ml2Hhiz9s-2l0Hm,|, 7. 09
(d, J =7.18 . 27 (), 18 (m, 7H) 2G9-767 (m, 28, 28730 R PH), |7, 85
(S, IH : - ’f‘g}g‘%ﬁgﬁ;ﬁigﬁ{oﬁﬁw 292-2(9)%11, 3H), 3.44 (s, 2H), 3.96-4.06 (nzl(,8 1H), 6.38 (4, T =
' ' methyllpiperidin-4-ylbenzamide |13 Bz 1H), 6.78 (5, 1H), 6.89 (d, I = 6.4 Hz, 1H), 7.09 (d, I =
7.3 Hz, 1H), 7.40-7.48 (m, 1H), 7.50-7.56 (m, 1H}, 7.65 (dd, T=
9.6, 1.8 Hz, 1H), 8.02 (brs, 1H); ESUAPCI MS m/z 416 [M-+H]".
'H NMR (600 MHz, CDCl;, 5): 1.56-1.67 (m, 2H), 1.95-2.03 (m,
2H), 2.10-2.19 (m, 2H), 2.59-2.67 (m, 2H), 2.82-2.90 (m, 2H),
3-bromoN-{1-[(2-0x0-1,2,3,4- 2.91-2.97 (m, 2H), 3.44 (s, 2H), 3.97-4.05 (m, 1H), 6.36 (4, T=
29 tetrahydroquinolin-7- yD 7.3 Hz, 1H), 6.78 (s, 1H), 6.89 (d, J = 7.3 Hz, 1H), 7.05-7.12 (m,
methyllpiperidin-4-ylibenzamide  |1m), 7.30 t, I=7.8 Hz, 1H), 7.58-7.63 (m, 1H), 7.72(d, T =7.8
Hz, 1H), 7.94 (s, 1H), 8.09 (brs, 1H); ESVAPCI MS m/z 442
MHHET.
'H NMR (600 MEz, CDCl;, 8): 1.50-1.60 (m, 2H), 1.96-2.04 (m,
3-fluoro-5-methoxy-N-{1- 2H), 2.12-2.20 (m, 2H), 2.60-2.65 (m, 2H), 2.80-2.88 (m, 2H),
s0 | [@ox01,2,3 4 tetrahydroguinolin-  [2.91-2.99 (m, 2H), 3.44 (s, 2H), 3.83 (s, 3H), 3.94-4.02 (m, 1H),
7-yDmethyllpiperidin-4-yl. 5.96 (d, J = 7.8 Hz, 1H), 6.69-6.76 (m, 2H), 6.91 (d, J =7.8 Hz,
benzamide 1H), 6.99 (d, I =8.7 Hz, 1H), 7.06-7.13 (m, 2H), 7.65 (brs, 1H);
FESI/APCI MS mv/z 412 [M+H]".
[0062]
Example 31: Synthesis of 3-chloro-4-fluoro-N-{i-[(2-
oxo-1,2,3,4-tetrahydroquinolin-7-yl)methyl]lpiperidin-4-
yv1l}benzamide
5 To a DMF (2.50 mL) solution of the compound
(250 mg) obtained in Step 1-6, 3-chloro-4-fluoro
benzoic acid (191 mg), Et;N (320 uL), HOBteH,0 (222 mg)
and EDCeHCl (222 mg) were added and the mixture was
stirred at room temperature for three days. To the
10 reaction mixture, a saturated aqueous NaHCO; solution



ESI/APCI M5 mz 394 [ MtH] +.[0054] Exanple 2 : Synthesis of 3-nethoxy-N-{l-
[ (2-o0x0-1, 2,3,4- tetrahydroquinolin-7-yl) nmethyl] piperidin-4-yl}bensam de
nonohydr owbl2oro/idegoimonohydrate To an Et QAc (1. 70 nl) sugpEnBronoefst he
conpound (167 ng) obtained in Step 1-7, a 4 M HC /Et OAc solution (140 nL )
was added and the m xture was stirred at roomtenperature for 1 .5 hours
and filtrated to obtain the titled cthpound (160 ny, a col orless solid)

e R et
Vhrop ég Hnd W1E5| )T b BhS 355%?’5‘/?5? ?g%érs%re[ 88’2?% b (r:norrég?mds
g e A vk e o
residue was purified by column chromatography [(silica
5 gel 60 N, mobile phase: MeOH/CHCl; = 0/100 to 10/90;
v/v) and (Chromatorex NH, mobile phase: CHCl;) in this
order]. To the residue, IPA was added at room
temperature and the mixture was stirred for one hour.
A precipitate was obtained by filtration and washed
10 with IPA and hexane to obtain the titled compound (263
mg, a colorless solid).
H NMR (600 MHz, CDCls;, §): 1.53-1.64 (m, 2H),
1.96-2.04 (m, 2H), 2.10-2.20 (m, 2H), 2.58-2.67 (m,
2H), 2.80-2.90 (m, 2H), 2.94 (t, J = 7.6 Hz, 2H), 3.45
15 (s, 2H), 3.93-4.04 (m, 1H), 6.18 (brs, 1H), 6.77 (s, 1
H), 6.90 (4, J = 7.3 Hz, 1H), 7.10 (d, J = 7.8 Hz, 1H),
7.18 (t, J = 8.7 Hz, 1H), 7.67 (ddd, J = 8.6, 4.5, 2.1
Hz, 1H), 7.83-7.95 (m, 2H); ESI/A?CI MS m/z 416 [M+H]".
[0063]
20 The compounds of Examples 32 to 47 were

obtained in the same process as in Example 31.



[ Tabl e 1-4][0060] [Table 1-5][0061] [Table 1-6] [0062] Exanple 31:

Synthesis o f 3-chloro-4-f

| uoro- N-{I -

[(2- oxo0-1, 2,3 ,4

-t et rahydwoquoionsgéom- 7-yl ) nmet hyl] piperidin-4- yl} benzagirde2009/067a41DVF

(2.50 ttiL) solution o f the conpound (250 ng) obtained in Step
| uoro benzoic acid (191 ny) ,

3-chl oro-4-f

Et 3N (320 nL ) , HOBt*

1-6,

H 20

(222 ng) and EDOHO (222 ng) were a8ded and the mixture was stirred a t

roomtenperature for three days.
aqueous NakR&$4!

concentr at %}?Jil-%lgggfgg

[(silica gel 60 N,

(Chromat orex NH, nobil e phase:

T o the reaction m xture,
sol uti onwas added and the solution was extracted four tines
I ned organic |ayers were dried over
uced pressure.
nobi | e phase:

a saturated

N a2Ss®™ and

The residue was purified by colum

CHO 3)

MeOH/ CHCO 3 = 0/100 to
in this order]

R Ves Rededcdhodn@OM T gperat ur e sapdabRgedyhad ur e was
precipitate-wasobtaitned-byfiltrati-on-and-washed—w

and hexang to Opb:[ ain the titled conmpound (263

3-acetyl-N-{1-[(2-0x0-1,2,3,4-
tetrahydroquinolin-7-yl)
methyllpiperidin-4-yl}benzamide

YH NMR (600 MHz, CDClL, 8): 1.54-1.64 (m, 2H), 1.97-2.06 (m,
2H), 2.11-2.21 (m, 2H), 2.58-2.68 (m, SH), 2.81-2.90 (m, 2H),
2.94 (t, T ="7.6 Hz, 2H), 3.45 (s, 2H), 3.96-4.10 (m, 1H), 6.20 (4,
1=8.3 Hz, 1H), 6.75 (s, 1 H), 6.92 (d, ] =7.8 Hz, 1H), 7.07-7.14
(m, 1H), 7.49-7.59 (m, 1H), 7.74 (brs, 1H), 8.01 (d, I = 7.8 Hz,
1H), 8.07 (d, T ="7.3 Hz, 1H), 8.31 (s, 1H); ES/APCI MS m/z
406 [M-+H]".

To
stirred
jth | PA

tetrahydroquinolin-7-yDmethyll
piperidin-4-yltbenzamide

3,4,5-trifluoro-N-{1-{(2-0x0-1,2,3,4-

'H NMR (600 MHz, CDCl, 8): 1.52-1.63 (m, 2H), 1.96-2.01 (m,
2H), 2.10-2.19 (m, 2H), 2.58-2.67 (m, 2H), 2.81-2.90 (m, 2H),
2.95 (t, T=17.6 Hz, 2H), 3.4 (s, 2H), 3.92-4.05 (m, 1H), 6.16
(brs, 1H), 6.75 (s, 1H), 6.90 (d, T =7.3 Hz, 1H), 7.10(d, J = 7.8
Hz, 1H), 746 {t, ] =7.1 Hz, 2H), 7.74 (brs, 1H); ESVAPCIMS
{m/z 418 [MAH]

3-ethoxy-N-{1-[(2-0x0-1,2,3,4-
tetrahydroquinolin-7-y)methyl]
piperidin-4-yl}benzamide

'H NMR (600 MHz, CDCL, 8): 1.41 (t, Y= 6.9 Hz, 3H), 1.50-
1.59 (m, 2H), 2.01-2.04 (m, 2H), 2.16-2.18 (m, 2H), 2.59-2.66
(m, 2H), 2.83-2.86 (m, 2H), 2.94 (t, I = 7.6 Hz, 2H), 3.44 (5, 2H),
3.95-4.03 (m, 1H), 4.07 (g, T=6.9 Hz, 2H), 5.98-6.05 (m, 1H),
6.74 (brs, 1H), 6.91 (d, T=7.8 Hz, 1H), 7.01 (dd, T=8.5, 2,1 Hz,
1H), 7.09 (4, Y = 7.8 Hz, 1H), 7.23-7.27 (m, 1H), 7.28-7.34 (m,
2H), 7.60 (brs, 1H); ESUAPCI MS m/z 408 [M+H]".

4-fluoro-3-methoxy-N-{1-{(2-oxo-
1,2,3 4-tetrahydroquinolin-7-yD
methyllpiperidin-4-yl}benzamide

'HNMR (600 MHz, CDCl,, 8): 1.55-1.63 {m, 2H), 2.03-2.05 (m,
2H), 2.14-2.23 (m, 2H), 2.61-2.68 (m, 2H), 2.84-2.91 (m, 2H),
2.96 (t, I = 7.6 Hz, 2H), 3.47 (brs, 2H), 3.95 (s, 3H), 3.98-4.05
(m, 1H), 6.07 (brs, 1H), 6.78 (brs, 1H), 6.93 (d, J=7.3 Hz, 1H),
7.06-7.15 (m, 2H), 7.22 (brs, 1H), 7.53 (d, T="7.3 Hz, 1H), 7.73
(brs, 15); ESVAPCI MS m/z 412 [M+H]".

wi th CHO

chr omat ogr

10/ 90; v/v-fIZJEJ

the resi digambl

for one hahi¢:
32
33
34
35
36

3-chloro-5-fluoro-N-{1-[(2-ox0-
1,2,3 4-tetrahydroquinolin-7-yl)
methyllpiperidin-4-ylbenzamide

'H NMR (600 MHz, CDCl,, 5): 1.54-1.64 (m, 2H), 1.99-2.04 (m,
2H), 2.15-2.18 (m, 2H), 2.58-2.67 (m, 2H), 2.82-2.90 (m, 2H),
2.92-2.99 (m, 2H), 3.45 (s, 2H), 3.95-4.04 (m, 1H), 6.24 (brs,
1H), 6.76 (s, 1H), 6.90 (d, = 7.3 Hz, 1H), 7.10 (d, T = 7.3 Hz,
1H), 7.19-7.22 (m, 1H), 7.42 (d, I =7.3 Hz, 1H), 7.55 (s, 1H),
7.81 (brs, 1H); ESVAPCIMS m/z 416 [M-+H].




g,

1.96-2.04 (m 2H),

a colorless solid)

. 1H NVR (600 MHz, cbd 3,
2.10-2.20 (m 2H),

d)
2.58-2.67 (m 2H),

1.53-1.64 (m 2H),
2.80-2.90 (m 2H),

I H),
18 (t,

2H) ;

2.94 (t, Wo=zo0i0/B88442z, 2H), 3.45 (s, 2H), 3.93-4.04 (m | FCT/IB200B04THel S,
6.77 (s, 1 H, 6.90 (d, J =7.3 Hz, IH, 7.10 (d, J =7.8 Hz, IH, 7.

J =87 Hz, IH, 7.67 (ddd, J = 8.6, 4.5, 2.1 Hz, IH), 7.83-7.95 (m
ESI/APCl MS mz 416 [MrH + . [0068B The conpounds of Exanples 32 to 47

were obtained in the same process as in Exanple 31.[0064] [Table 2-1] Table
2[0065] [ TE®?@5b-2][0066] [Table 2-3][0067] [Table 2-4] [0068] Exanple 48:

| uoro- N-{I -

g{:i‘}%}cﬁc%?{zﬁ ;1 f yl) methyl]

pi per

[ (1- nethyl-2-oxo0-1, 2,3

solution of the conp

Name of compound

und (1.25 g ) obtained in Step
Physical property data

8-cyano-N-{1{(2-0x0-1,2,3,4-
tetrahydroquinolin-7-ylmethyll
piperidin-4-yl}henzamide

'H NMR (600 MHz, CDCl, 8): 1.58-1.69 (mn, 2H), 2.00-2.05 (m,
2H), 2.16-2.19 (m, 2H), 2.59-2.69 (m, 2H), 2.88-2.92 (m, 2H),
2.95 (t, T = 7.6 Hz, 2H), 3.45 (s, 2H), 3.97-4.09 (m, 1H), 6.53
(brs, 1H), 6.79 (s, LH), 6.89 (d, J = 7.8 Hz, 1H), 7.10 (d, I = 7.8
Hz, 1H), 7.56 (t, T =7.8 Hz, 1H), 7.76 (d, § = 7.8 Hz, 1H), 8.05-
3.06 (m, 2H), 8.15 (s, 1H); ESVAPCI MS m/z 389 [M-+H]".

5-chloro-N-{1-[(2-0x0-1,2,3,4-
tetrahydrogquinolin-7-yDmethyl]
piperidin-4-ylipyridine-8-
carboxamide

"H NMR (608 MHz, CDCl;, 8): 1.64-1.76 (m, 2H), 1.91-2.03 (m,
2H), 2.09-2.16 (m, 2H), 2.59-2.68 (m, 2H), 2.87-2.92 (m, 2H),
2.94 (t, T = 7.6 Hz, 2H), 3.44 (s, 2H), 4.02-4.12 (m, 1H), 6.83-
6.81 (m, 2H), 7.07-7.11 (m, 1H), 7.13 (brs, 1H), 8.25 (5, 1H),
8.66 (d, T=2.8 Hz, 1H), 8.70 (brs, 1H), 8.96 (s, 1H); ESVAPCI
MS m/z 399 [M+H]".

8-chloro-5-methoxy-N-{1-[(2-oxo-
1,2,34-tetrahydrogquinolin-7-yD
methyllpiperidin-4-yl}benzamide

"H NMR (600 MHz, CDCl, 8): 1.52-1.65 (m, 2H), 1.94-2.03 (m,
2H), 2.11-2.18 (m, 2H), 2.60-2.66 (m, 2H), 2.82-2.88 (m, 2H),
2.91-2.98 (m, 2H), 3.44 (s, 2H), 3.83 (s, 3H), 3.96-4.03 (m, 1H),
6.21-6.28 (m, 1H), 6.77 (s, 1H), 6.90 (d, T= 7.8 Hz, 1H), 7.00 (d,
J=2.3 Hz, 1H), 7.09 (d, T = 7.3 Hz, 1H), 7.22-7.26 (m, 1H), 7.30
(s, 1H), 7.90 (brs, 1H); ESVAPCI MS m/z 428 [M+H]".

2-(3-fluorophenyD)-N-{1-{(Z-oxo-
1,2,3,4-tetrahydroquinolin-7-yl)
methyllpiperidin-4-yl}acetamide

' NMR (600 MHz, CDCL, 8): 1.31-1.40 (m, 2H), 1.81-1.87 (m,
2H), 2.02-2.10 (m, 2H), 2.58-2.63 (m, 2H), 2.68-2.78 (m, 2H},
2.92 (t, I =7.6 Hz, 2H), 3.38 (s, 2H), 3.52 (s, 2H), 3.75-3.82 (m,
1HD), 5.37 (d, T = 8.3 Hz, 1H), 6.70 (s, 1H), 6.86 (d, } =7.3 Hz,
1H), 6.95-7.03 (m, 3H), 7.07 (d, T = 7.8 Hz, 1H), 7.27-7.32 (m,
1H), 7.89 (brs, 1H); ESI/APCI MS m/z 396 [M+HJ".

Synt hesi s

, 4-tetrahy

To a DVF (20 i)

NaH (0. 29 Rg}ample
37
38
39
40
41

2-(2-methoxyphenyl)-N-{1{(2-oxo0-
1,2,3 4-tetrahydroquinolin-7-yD)
methyllpiperidin-4-yl}acetamide

'H NMR (600 Mz, CDCl, 5): 1.24-1.33 (m, 2H), 1.77-
1.85 (m, 2H), 2.01-2.10 (m, 2H), 2.55-2.63 (m, 2H), 2.64-
2.73 (m, 2H), 2.92 (t, = 7.3 Hz, 2H), 3.37 (5, 2H), 3.51 (s,
2H), 3.70-3.79 (m, 1H), 3.83 (s, 3H), 5.53-5.60 (m, 1H),
6.67 (s, 1H), 6.85-6.89 (m, 2H), 6.91-6.94 (m, 1H), 7.07
(d, T = 7.8 Hz, 1H), 7.20 (dd, T = 7.3, 1.8 Hz, 1H), 7.23-
7.28 (m, 1H), 7.55 (s, 1H); ESVAPCI MS m/z 408

[M+H]".

i din- 4-yl}benz am de Step 48-1:

1-3,



was added under
the m xture was

t enper at Wwe 20031 hour s.

extracted three
with water
pressure.

N,

solid) .
3.37 (s,

and bri ne,

nobi | e phase:
-2 -oxo-1, [@0&6h

i ce cooling and the m xture was stirred for 30 m nutes.
(1.12 g ) and the mxture was stirred at
After water was added,

added Mel

times with Et OAc.
dri ed over

Et OAc/ hexane

1H NMR (600, MHZ, cDd 3 |
3Hpab 3762%“3/] 23 (m IH,

St ep.

M5 mz 186N\
48-1, |-n¥

ple

6) :

IH), 7.31-7.34 (m

b_ 0x0-Name 2f co®patind. t et r ahydr oqui Risca eoreriydatdhal dehyde

r educed

IH);

oW
CDCl 3
m |

, light ye
(600 MHz,
7.35-7.40

42

d):
) .

2-(8,4-difluorophenyD)-N-{1-[(2-ox0-
1,2,3,4-tetrahydroquinolin-7-yl)
methyllpiperidin-4-ylacetamide

T Was obtar ned 1n 1
2.69-2.75 (m 2H

Q, 3.00-3.06 (m 2H), 3.45 (s,
H NMR (600 MHz, CDCl,, 8); 1.33-1.43 (m, 2H), 1.83-1.88 (m,
2H), 2.04-2.11 (m, 2H), 2.59-2.63 (m, 2H), 2.75 (brs, 2H), 2.93
(t, T="7.6 Hz, 2H), 3.39 (brs, 2H), 3.45-3.48 (m, 2H), 3.76-3.81
(m, 1H), 5.39 (brs, 1H), 6.71 (brs, 1H), 6.87 (d, J="7.3 Hz, 1H),
6.95-6.98 (m, 1H), 7.06-7.12 (m, 3H), 7.63 (brs, 1H); ESVAPCI
MS m/z 414 [M+H]".

43

4-chloro-3-methyl-N-{1-[(2-oxo-
1,2,3 4-tetrahydroquinolin-7-yl)
methyllpiperidin-4-ylibenzamide

"H NMR (600 MHz, CDCl;, 8): 1.50-1.61 (m, 2H), 1.96-2.04 (m,
2H), 2.12-2.20 (m, 2H), 2.41 (s, 3H), 2.58-2.65 (m, 2H), 2.81-
2.88 (m, 2H), 2.92-2.97 (m, 2H), 3.4 (s, 2H), 3.95-4.04 (m, 1H),
6.07 (d, = 7.8 Hz, 1H), 6.75 (s, 1H), 6.88-6.93 (m, 1H), 7.09 (d,
7=7.8 Hz, 1H), 7.34-7.39 (m, 1H), 749 (dd, = 8.0, 2.1 H,
1H), 7.64 (d, I = 1.8 Hz, 1H), 7.74 (brs, 1H); ESUAPCI MS nv/z
412 [M+H]".

2-(2-fluorophenyD)-N-{1-[(2-ox0-
1,2,3,4-tetrahydroquinolin-7-yl)
methyl]plperldm 4-yBacetamide

"H NMR (600 MHz, CDCl, 8): 1.28-1.43 (m, 2H), 1.79-1.90 (m,
2H), 2.02-2.13 (m, 2H), 2.53-2.65 (m, 2H), 2.65-2.75 (m, 2H),
2.83-3.00 (m, 2H), 3.38 (s, 2H), 3.54 (s, 2H), 3.74-3.82 (m, 1H),
5.34 (d, I= 7.8 Hz, 1H), 6.68 (s, 1H), 6.85-6.88 (m, 1H), 7.03-
7.08 (m, 2H), 7.10-7.13 (m, 1H), 7.24-7.30 (m, 2H), 7.56 (brs,
1H); ESVAPCI MS m/z 396 [M+H]".

45

2- (4—chlorophen} 1-2-methyl-
N-{1-[(2-0x0-1,2,8,4-
tetrahydroquinolin-
7-yDmethyllpiperidin-4-yl}
propanamide

' NMR (600 Mz, CDCl,, 8): 1.21-1.30 (m, 2H), 1.52 (s, 6H),
1.76-1.83 (m, 2H), 2.01-2.10 (m, 2H), 2.56-2.63 (m, 2H), 2.63-
2.60 (m, 2H), 2.88-2.96 (m, 2H), 3.36 (s, 2H), 3.68-3.77 (m, 1H),
4.95 (d, = 7.8 Hz, 1H), 6.67 (s, 1H), 6.86 (d, T= 6.0 Hz, 1H),
7.04-7.09 (m, 1H), 7.22-7.28 {m, 2H), 7.28-7.33 (i, 2H), 7.68 (s,

1H); ESVAPCI MS m/z 440 {M+H]*,

46

2-(3-chloro-4-fluorophenoxy)-
N-{1-[(2-0x0-1,2,3,4-
tetrahydroqumohn 7-yDmethyl]
piperidin-4-yl}acetamide

H NMR (600 MHz, CDCL, 8): 1.45-1.55 (m, 2H), 1.87-1.96 (m,
28), 2.08-2.17 (in, 2H), 2.59-2.66 (in, 2H), 2.74-2.82 (m, 2H),
2.91-2.98 (m, 2H), 3.42 (s, 2H), 3.86-3.94 (m, 1H), 4.41 (s, 2H),
6.34 (d, 1= 7.8 Hz, 1H), 6.71 (s, 1H), 6.75-6.79 (m, 1H), 6.88~
6.92 (m, 1H), 6.97 (dd, T=6.0, 3.2 Hz, 1H), 7.09 (d, = 8.3 Hz,
2H), 7.66 (brs, 1H); ESVAPCI MS m/z 446 [M+H]".

To

room
t he rea&criJemomortar e was
The conbi ned organic | ayers were washed
MySO and concentrated under
The residue was purified BY colum chromat ography (silica gel
= 30/70 to 50/50,- v/v) to obtain |-nethyl
- tetrahydroqui nolin-7-carbonitrile (0.94 g ,
2.64-2.73 (m 2H),2.92-3.04 (m 2H)
7.26-7.29 (m

;:e Sane process as In Step 1-44

60

a col orl ess

El

n Step

(0.93 ¢
1H NMR

3H),



7.51-7.53 (m IH), 7.54-7.57 (m IH), 10.02 (s, IH; EIl MSmz 189 [M + .
Step 48-3: To a CHO 3 solution (20 nm.) of the conmpound (0.93 g ) obtained
in Step MO20100088401- but yl pi peri di n-4-yl carbamate (0. 82prgThP2N0%0480H (0. 27
g) , NaBH(QAc) 3 (1.30 g ) was added at roomtenperature and the m xture
was stirred at roomtenperature for 12 hours. After a saturated agueous
NaHCO 3 sol uti on was added, a water 9%yer and an organic |ayer were
separated. The water |ayer was extracted three tines with CHCl 3 . The
combi ned of§BR7L | ayers were dried over Na2SO4 and concentrated under
reduced prgis%g. T%f resi due was purified by columm chronmat ography
(Chr omat or AR #obl | e phase: Et QAc/ hexane = 50/50; v/v) to obtain tert
-butyl {I- [(l-methyl-2-o0x0-1, 2 ,3,4- tetrahydroquinolin- 7-yl )nethyl]
pi peridin- & carp T ,_JoI Or I ess T HNVR (60
cod 3, d):%§%§$-1 44 Ot ,nghg (s]oH) 1 ggﬁgwﬁggﬂﬁﬁd ﬁ;, > (7.3 15
(m 2H), 2.160-2.p8 (m 2H), 2.75-2.84|(m 2H), 2.85-2.91 (m 2H), 3.36 (S,
3H), 3.42-3.55 (In 3H), 4.44 (brs, | H)|HNMRYD BELODCL1F): 1.8HF3S mPHOB (b = 7.3
Hz, IH; EYI/APC N S mz 374 HQH_Q + |2H), 2.07-2.17 (m, 2H), 2.56-2.66 (m, 2H), 2.73-2.84 (m, 2H),
2-(3-chlorophenoxy)-N-11-1(2-0%0~  |2.87-2.99 (m, 2H), 3.42 (s, 2H), 3.84-3.96 (m, 1H), 4.44 (s, 2H),
47 | 1,2,34-tetrahydroguinolin-7-yD) 6.36 (d, T=7.8 Hz, 1H), 6.71 (s, 1H), 6.79 (dd, } = 8.3, 2.3 Hz,
methyllpiperidin-4-ylacetamide  |1m), 6.90 (d, 7 =7.8 Hz, 1H), 6.93 (d, J=2.3 Hz, 1H), 6.99-7.03
(m, 1H), 7.09 (d, T =7.3 Hz, 1H), 7.21-7.25 (m, 1H), 7.53 (brs,
1H); ESI/APCI MS ny/z 428 [M+H]".

>

[0068]
Example 48: Synthesis of 3-chloro-4-fluoro-N-{1-[(1-
methyl—z—oxo-l,2,3,4—tetrahydroquinolin—7—
yl)methyll piperidin-4-yl}benzamide
5 Step 48-1: To a DMF (20 mL) solution of the
compound (1.25 g) obtained in Step 1-3, NaH (0.29 g)
was added under ice cooling and the mixture was stirred
for 30 minutes. To the mixture was added MeI (1.12 g)
and the mixture was stirred at room temperature for 12
10 hours. After water was added, the reaction mixture was
extracted three times with EtOAc. The combined organic
layers were washed with water and brine, dried over
MgS0, and concentrated under reduced pressure. The
residue was purified by column chromatography (silica
15 gel 60 N, mobile phase: EtOAc/hexane = 30/70 to 50/50;
v/v) to obtain 1-methyl-2-oxo-1,2,3,4-
tetrahydroquinolin-7-carbonitrile (0.94 g, a colorless
solid).

H NMR (600 MHz, CDCls, 8): 2.64-2.73 {(m, 2H),



Step 48-4: Fromthe conpound (0.77 g ) obtained in Step 48-3, 7 -

[ (4-am nopiperidin-lyl) nethyl] -Il-nmethyl-3, 4-dihydroquinolin-2 (IH) -one
(0.57 g ,we2eulisdoess solid) was obtained in the sane pPCTABINIGT44In St ep
1-6. 1H NWR (600 MHz, CDCl 3, d) : 1.33-1.45 (m 2H), 1.76-1.82 (m 2H),

2.00-2.07 (m 2H), 2.58-2.67 (m 2H), 2.66-2.71 (m IH), 2.79-2.85 (m 2H),
2.86-2.90 (m 2H), 337(s 3|—|),345Q52,695dJ:78|—|zIH),

6.98 (s, IH, S| [ APCI :

38 ﬁl Fr of;ﬂ% %o%ogrﬂd Bho ?rgggoﬂ?al ﬁgg % g%ea ﬁg Tang‘zé1 LM Step
chl oro- id h d

col orl ess %0%?6? gg %bf%ﬁﬁEd g% tEggéaéegp?%gggggaggogygggégféBglngiFF

I SI MR (GOO[WHZ CDCl 32, 60 : 1.51-1.58 (m 2H), 1.98-2.05 (m 2H), 2.18

(t, J .68 (m 2H), 2.83-2.91 (m 4H), 3.36 (s, 3H),
3.50 (s, 2H), 3. 94 4SQ§?(Qﬁ-ﬁtDFrém89h@dco&§5uﬁdH4O bﬁ)g)6 95 (d, J = 7.3

Hz, IH), 6.96-6.99 (m 1H), 7.09 (d, J =7.3 Hz, IH, 7.18 (t, J = 8.7 HZ,
IH), 7.83 £dddinda=i8- §teﬁ-58-1, l-methyl-2-oxo0-1,2,3,4-
tetrahydroquinoline-7-carbaldehyde (0.93 g, light
yellow oil) was obtained in the same process as in Step
1-4.
M NMR (600 MHz, CDCl;, 8): 2.69-2.75 (m, 2H),

10 3.00-3.06 {(m, 2H), 3.45 (s, 3H), 7.35-7.40 (m, 1H),
7.51-7.53 (m, 1H), 7.54-7.57 (m, 1H), 10.02 (s, 1H); EI
MS m/z 189 [M]*.

Step 48-3: To a CHCl; solution (20 mL) of the

compound (0.93 g) obtained in Step 48-2, tert-butyl

15 piperidin-4-ylcarbamate (0.82 g) and AcOH (0.27 g),
NaBH (OAc)s (1.30 g) was added at room temperature and
the mixture was stirred at room temperature for 12
hours. After a saturated aqueous NaHCO; solution was
added, a water layer and an organic layer were

20 separated. The water layer was extracted three times
with CHCl.. The combined organic layers were dried over
Na.S0, and concentrated under reduced pressure. The
residue was purified by column chromatography
(Chromatorex NH, mobile phase: EtOAc/hexane = 50/50;

25 +v/v) to obtain tert-butyl {1-[(l-methyl-2-oxo-1,2,3,4-
tetrahydroquinolin—7—yl)methyl]piperidin—4—yl}carbamate
(0.78 g, colorless amorphous).

14 NMR (600 MHz, CDCl;, 8): 1.37-1.44 (m, 2H),



2.1 Hz, IH, 7.81 (dd, J =6.9, 2.3 Hz, IH); ESI/APCIMS mz 430 [ MtH +

[ 0069] Exanple 49: Synthesis of 3-chloro-4-f luoro-N ({I- [(2- oxo-1, 2 ,3
, 4-t et rahworzoguizsmiti n~7-yl ) met hyl ] pi peridin-4- yl} et hpCroemoanide St ep
49-1: Fromthe conpound (0.87 g ) obtained in Step 1-4 and tert-butyl

-4- ylnmethyl) carbamate (0.88 g ) , tert-butyl ({I-[(2-0x0- 1,2,3
, 4-t et rahydroqui nolin- 7-yl) methyl %i peridin-4- yl}nethyl) carbanate

(piperidin
(0.68 g ,

a colorless solid) was

36-3. IH NURIE608: MAR) S CBePial a7 Amg. 3801, 31 00RE 90 a £EIps oH),

1.43-1.45
2.83-2.90
4.56-4. 63
Hz, IH, 7
conpound (
(am nonet h

erkozey 502 B0, 3%s ey oary 342 e 3705 eresan ol (s 2

(m 2H),
H,

) (2o E ea®) ot RE2nrS a1 o T PR a7 Hom the

9-$§r8.b809h§iﬂﬁ?,i9.§beRd4931= & B, 1m); Esi/apcI
y[)ypi péridin-ly

, a col grl ggspagosphoys).mpas obtained in the same process

10

15

20

25

Step 48-4: From the compound (0.77 9)
obtained in Step 48-3, 7-[(4-aminopiperidin-1-
y1l)methyl] -1-methyl-3,4-dihydroquinolin-2(1H) -one (0.57
g, a colorless solid) was obtained in the same process
as in Step 1-6.

M NMR (600 MHz, CDCls;, 8): 1.33-1.45 (m, 2H),
1.76-1.82 (m, 2H), 2.00-2.07 (m, 2H), 2.58-2.67 (m,
2H), 2.66-2.71 (m, 1H), 2.79-2.85 (m, 2H), 2.86-2.90
(m, 2H), 3.37 (s, 3H), 3.48 (s, 2H), 6.95 (d, J = 7.8
Hz, 1H), 6.98 (s, 1H), 7.09 (4, J = 7.3 Hz, 1H);
ESI/APCI MS m/z 274 [M+H]".

Step 48-5: From the compound (200 mg)
obtained in Step 48-4 and 3-chloro-4-fluorobenzoic acid
(141 mg), the titled compound (183 mg, a colorless
solid) was obtained in the same process as in Example
31.

'Y NMR (600 MHz, CDCls, 8): 1.51-1.58 (m, 2H),
1.98-2.05 (m, 2H), 2.18 (t, J = 10.8 Hz, 2H), 2.60-2.68
(m, 2H), 2.83-2.91 (m, 4H), 3.36 (s, 3H), 3.50 (s, 2H),
3.94-4.02 (m, 1H), 5.89 (d, J = 7.8 Hz, 1H), 6.95 (4, J
= 7.3 Hz, 1H), 6.96-6.99 (m, 1H), 7.09 (d, J = 7.3 Hz,
14), 7.18 (£, J = 8.7 Hz, 1H), 7.63 (ddd, J = 8.6, 4.5,

2.1 Hz, 1H), 7.81 (dd, J = 6.9, 2.3 Hz, 1H); ESI/APCI

met hyl }- 3, 4- di hydroquinol'in-2 (IH -one (0.35 g



as in Step 1-6. 1H NWR (600 Mz, CDO 3, d) : 1.17-1.30 (m 2H), 1.27-1.33
(m IH, 1.66-1.73 (m 2H), 1.90-1.97 (m 2H), 2.56-2.60 (m 2H), 2.61-2.66
(m 2H), W0ogstA38®w1(m 2H), 2.92-2.97 (m 2H), 3.42 (s, PRIHIP209F&441s, | H),
6.92 (d, J 7.3 Hz, IH, 7.09 (d, J =7.8 Hz, IH,8.16 (brs, IH; ESI/APC
MS mz 274 [MtH + . Step 49-3: Promthe conpound (211 ng) obtained in

St ep49-2 and 3-chloro-4-f |uorobenzéc acid (145 ng) , the titled conpound

(120 ng, a colorless solid) was obtained in the sane process as in Exanple
31. 1H NvR¥ M-£0 %{93 d : 1.29-1.40 (m 2H), 1.59-1.67 (m IH),

1.68-1. 74 . 1.92-2.00 (m 2H), 2.58-2.65 oH), 2.86-2.91 oH)
(2.m91|-|2_|596 E‘W%ﬂi (3 30-3. 37 (m 2H) , 3 .4(2m(s ,H)zH) e 076" 5

, Sy, - dnFofo-3- o {i-r@8 (d, 3 =7
e , I H) ,QX}"’T“Z@% (17 gg’lét’élgs‘igH%é,ﬁl‘éil)ﬂ?z?.%g&(lﬁfgw,q |(i|)1 ! @ (ddd,7J3

= 8.4, 4. _2 - _d.T : ™s :
ESI / APCI |\%§“r’r1 % %3%’%%?#%@‘[%8?%}2 nééggﬁp?eyégr:ne%%tz %gé%gk%fd ok

37nethogy-?&iﬁetﬁgi)ggngg@hdez,3,4-tetrahydroquinoIin-7-yI) et hyl ]
pi peridin-4 -

Step 49-1: From the compound (0.87 g)
obtained in Step 1-4 and tert-butyl (piperidin-4-
ylmethyl) carbamate (0.88 g), tert-butyl ({1-[(2-ox0-
1,2,3,4-tetrahydroguinolin-7-yl)methyl]piperidin-4-

10 yl}methyl)carbamate (0.68 g, a colorless solid) was
obtained in the same process as in Step 48-3.

'y NMR (600 MHz, CDCls, §): 1.20-1.31 (m, 2H),
1.43 (s, 9H), 1.43-1.45 (m, 1H), 1.61-1.67 (m, 2H),
1.88-1.98 (m, 2H), 2.60-2.67 (m, 2H), 2.83-2.20 (m,

15 2H), 2.90-2.98 (m, 2H), 2.99-3.05 (m, 2H), 3.42 (s,
2H), 4.56-4.63 (m, 1H), 6.73 (s, 1H), 6.91 (d, J =17.8
Hz, 1H), 7.09 (d, J = 7.3 Hz, 1H), 7.86 (s, 1H);
ESI/APCI MS m/z 374 [M+H]*.

Step 49-2: From the compound (0.66 g)

20 obtained in Step 49-1, 7-{[4- (aminomethyl)piperidin-1-
yllmethyl}-3,4-dihydroquinolin-2 (1H) -one (0.35 g, a
colorless amorphous) was obtained in the same process
as in Step 1-6.

M NMR (600 MHz, CDCls, 8): 1.17-1.30 (m, 2H),

25 1.27-1.33 (m, 1H), 1.66-1.73 {(m, 2H), 1.90-1.97 (m,
2H) , 2.56;2.60 (m, 2H), 2.61-2.66 (m, 2H), 2.85-2.92
(m, 2H), 2.92-2.97 (m, 2H), 3.42 (g, 2H), 6.76 (s, 1H),

6.92 (4, J = 7.3 Hz, 1H), 7.09 (d, J = 7.8 Hz, 1H),



yl }benz am de Step 50-1: A mixture of Ph3PCH2OMe-Br (4.97 g ) including
NaNH 2 in THF (20 nL) was stirred under ice cooling for 10 mnutes. To the
m xt ure, WOTDHR/E8®1INL) sol ution of the conpound (1.00 gPLTUR:@M)/NEd4l N St ep
1-4 was slowy added dropwi se. After conpletion of the dropwi se addition
the mxture was stirred at roon1tenperature for 4 hours. To the reaction’
m xture, a saturated aqueous NaHCO 84sol uti on was added and the sol ution

was extracted once with EtOAc,and._t Th nbi i
LZéﬁgzdmgiésgéfg%HSMA%?E;l%%I/%$€£dﬁ%v@(wk%?ff}ﬁgﬁb congeﬁ?ralggduggg?nlc
gel 60 N, nobile p %?cﬁ@fﬁeaﬁﬂéﬁé ggTQ%Uﬁalxg?%gmbgysgoggagggafal;[Ca

(2- met hox e 3
019 #W%%o%n o 08" A 0Lh85olh hyonentsBachacia color ess

3. 59Nﬁ¥f§ &&3 3the élé@e& &8m éﬂhnéFR128 #3- 8ar76ol Bl ESI/APCI M5

z 204 | Step . To a 8 nL) solution of the conpound
(590 tng) QQiﬁaﬁeﬂaénoﬁiapné@ in enacgaméapedceeb 68. SnnExawadeadded under
ice cooling and t

31.

3y NMR (600 MHz, CDCls, 8): 1.29-1.40 (m, 2H),

1.59-1.67 (m, 1H), 1.68-1.74 (m, 2H), 1.92-2.00 (m,
2H), 2.58-2.65 (m, 2H), 2.86-2.91 (m, 2H), 2.91-2.96

10 {(m, 2H), 3.30-3.37 (m, 2H), 3.42 (s, 2H), 6.07-6.13 (m,
1), 6.70 (s, 1H), 6.90 (4, J = 7.3 Hz, 1H), 7.08 (4, J
_ 7.3 Hz, 1H), 7.18 (¢, J = 8.7 Hz, 1H), 7.45 (brs,
1H), 7.64 (ddd, J = 8.4, 4.5, 2.3 Hz, 1H), 7.82 (dd, J
- 7.1, 2.1 Hz, 1H); ESI/APCI MS m/z 430 [M+HI".

15 [0070]
Example 50: Synthesis of 3-methoxy-N-{1-[2-(2-ox0-
1,2,3,4—tetrahydroquinolin—?—yl)ethyl]piperidin—4—
yl}lbenzamide

Step 50-1: A mixture of Ph;PCHOMeeBr (4.97 qg)

20 including NaNH, in THF (20 mL) was stirred under ice
cooling for 10 minutes. To the mixture, a THF (80 mL)
solution of the compound (1.00 g) obtained in Step 1-4
‘'was slowly added dropwise. After completion of the
dropwise addition, the mixture was stirred at room

25 temperature for 4 hours. To the reaction mixture, a
saturated aqueous NaHCO; solution was added and the
solution was extracted once with EtOAc and twice with

CHCl.. The combined organic layers were washed with



m xture was stirred at the sane tenperature for one hour. To the reaction
m xture, a saturated K2CO3 was added and the solution was extracted with
CHCO 3 . wbeowvogsiic | ayer was dried over MySO 4 and comlcearr@m/eci4under
reduced pressure to obtain (2-oxo-1, 2,3 ,4 -

t et rahydr oqui nol i n-7-yl ) acet al dehyde (0.51 g , col orless anorphous) . 1H
NVR (600 MHz, CDCl 3, d 2.60-2. " (m 2H), 2.91-3.01 (m 2H), 3.57-3.76

) 2. 70 (

%3‘. 3" o abBURS 5%%%% Sebs BadPe b Phretbipipa bitadk? 2B+ - SteP
o i A S e e R A
and the m ghupgABE,SLDT 001 84 cLOGENT GRP, akibhe 160bERIoUrs. H2O (1.56 L )

was added an e was stirred in a waterbath for 1.5 hours. The

preci pi t at zepawasekhher at gd (b@ ebt alonslogr & /~uty obtalif3-7 net-hoxybenzoyl )
am no] piperidine-1-carboxylate (126 g , a colorless solid substance) . To

an Et OAs (9E80nskyesHspeNsion408ihkaroatpawid nebti(@imednen tthetalkpve process,
4 MHC/EtOAc solution (900 nL) was added and the m xture was stirred at
room t enpesatuviierfiess4solid) .
| H NMR (600 MHz, CDCls;, §): 2.48-2.76 (m, 2H),
2.79-3.07 (m, 2H), 3.59-3.84 (m, 3H), 5.10-7.18 (m,
5H), 8.17-8.76 (m, 1H); ESI/APCI MS m/z 204 [M+H]".
10 Step 50-2: To a THF (11.8 mL) solution of the
compound (590 mg) obtained in Step 50-1, concentrated
HC1 (8.9 mL) was added under ice cooling and the
mixture was stirred at the same temperature for one
hour. To the reaction mixture, a saturated K;CO; was
15 added and the solution was extracted with CHCl;. The
organic layer was dried over MgSO, and concentrated
under reduced pressure to obtain (2-oxo0-1,2,3,4-
tetrahydroquinolin-7-yl)acetaldehyde (0.51 g, colorless
amorphous) .
20 M NMR (600 MHz, CDCli, 6): 2.60-2.70 (m, 2H),
2.91-3.01 (m, 2H), 3.57-3.76 (m, 2H), 6.58-7.20 (m,
3H), 9.72-9.77 (m, 1H); EI MS m/z 189 [M]*.
Step 50-3: To a DMF (780 mL) suspension of
tert-butyl 4-aminopiperidine-1l-carboxylate (78.0 g) and
25 3-methoxybenzoic acid (65.2 g), Et;N (130 mL), HOBteH:0
(71.7 g) and EDCeHCl (82.8 g) were added and the mixture
was stirred at room temperature for 12 hours. H,0 (1.56

L) was added and the mixture was stirred in a water



hours .

t hereafter,

The reaction solution was concentrated under reduced pressure,
CHO 3 (2.00 L ) and 2 M aqueous NaOH solution (1.00 L ) were
added t o wbeoriss®@ue and the m xture was stirred for
| ayer was separated froman organic |layer and thereafter extracted tw ce

with CHO 3 (800 nL) . The conbined organic |ayers were dried over
and concentrated under reduced presfifre to obtain 3-

met hoxy- N—

(200

12. 0, 2.4

4 18

MHz,

(m

15 PairamLw 06 Mat er

and

Na2SO4

r|d|n 4 b 'd 87 8 | i ght II 1H
e
|15§ta%no'6e(‘”5 %h‘(: EL [ﬁ? 6 98-7.0|7_|)(m IH)(S7 2?)7.38 (;n

obl ai ned | IESPER @%n%’%‘&?g{“ﬁn%?%%%aﬁ% 5 L TR d T Sror 20!,

titled compgypd(8s2209ia %uBQEth:%ZS seld gh %@A@b;(@'d@e%ﬂ yn the same

process as In Step 48-3. 1H NMR

2H), 2. 08- 2543
2.88-2.9

2H),

10

15

20

25

1.50-1.62 (m

process, 4 M HCL/EtOAc solution (900 mL) was added and
the mixture was stirred at room temperature for 4
hours. The reaction solution was concentrated under
reduced pressure, and thereafter, CHCls (2.00 L) and 2 M
agueous NaOH solution (1.00 L) were added to the
residue and the mixture was stirred for 15 minutes. A
water layer was separated from an organic layer and
thereafter extracted twice with CHCl: (800 mL). The
combined organic layers were dried over Na,SO, and
concentrated under reduced pressure to obtain 3-
methoxy-N-piperidin-4-ylbenzamide (87.8 g, a light
yellow solid).

g NMR (200 MHz, CDCls, 8): 1.30-1.52 (m, 2H),
1.97-2.12 (m, 2H), 2.75 (dt, J = 12.0, 2.4 Hz, 2H),
3.11 (dt, J = 12.8, 3.5 Hz, 2H), 3.85 (s, 3H), 3.96-
4.18 (m, 1H), 6.00 (d, J = 7.9 Hz, 1H), 6.98-7.07 (m,
1H), 7.21-7.38 (m, 3H); ESI MS m/z 235, [M+H]™.

Step 50-4: From the compound (0.51 g)
obtained in Step 50-2 and the compound (0.57 g)
obtained in Step 50-3, the titled compound (0.22 g, a
colorless solid) was obtained in the same process as in
Step 48-3.

¥ NMR (600 MHz, CDCls, 8§): 1.50-1.62 (m, 2H),

NVR

t he

Séﬁblgﬂ)ofztﬁg %?%ﬁoﬁﬂﬁ 2k iRed42 6he( BooA) , 2. 72-2.78 (m



3H), 3.96-4.06 (ra, IH, 596 (d, J =7.8 H, IH, 6.59 (s, IH, 6.79-6.86
(m IH, 7.02 (dd, J =8.3, 1.8 Hz, IH), 7.07 (d, J = 7.8 Hz, IH),
7.22-7.28V0p1ova3y9017. 29- 7.36 (i, 2H), 7.80 (s, |H); ESPCABC0NMEMILZ 408

[ MPtH + . [0071] Exanple 51: Synthesis of 3-chloro-4-f luoro-N-{I- [1- (2-
oxo-1, 2 ,3 ,4-tetrahydroquinolin-7-yl) ethyl] piperidin-4- yl}benzam de
Step 51-1: To a THF solution (150 m9’ of the conpound (1.-25 g ) obtai ned
in Step 1-4, a 3 M MeMyBr.__Et 20 sal utign was de d.t m xture was
stirred at2?rBBift éhpdfat g 'f3r18ﬁ8'ﬁgu#m'Tg%She%rggﬁgrg% &%ture, a

sat ur at ed eoys sql ut L,oR s .added .angd t m xt yr.e s stirred for
one hour a%g thgn7ggggb8agpé ngér@mgg—géggrggBdQEQHeéﬁg¥b# ‘ayer was
extracted ee,tppes Wt h CHC., 3 e (gonhi ned . | C 1hayers re dried
over NbSC)%ﬂéhd3¢g%§§ﬁp%aBgd gﬁ&érngguégdngiesgdﬁg%&#héﬁgéffgﬁgﬁlPE was
added to the reghdug a8detBE MinXt YES,WaS o3t i(igd of & gl@ Minwt e, The

precipitation was filtrated to obtain 7-(l hydroxyethyl)

-3, 4- di Bydiggui nobin-(@, (bHL 7orent). 02)9 7.a2-gis yal,| aw)sol7.do-
7.36 (m, 2H), 7.80 (s, 1H); ESI/APCI MS m/z 408 [M+H]".
[0071]

Example 51: Synthesis of 3-chloro-4-fluoro-N-{1-[1-(2-
oxo-1,2,3,4-tetrahydrogquinolin-7-yl)ethyllpiperidin-4-

10 yl}benzamide

Step 51-1: To a THF solution (150 mL) of the

compound (1.25 g) obtained in Step 1-4, a 3 M MeMgBr
Et,0 solution was added and the mixture was stirred at
room temperature for one hour. To the reaction

15 mixture, a saturated aqueous NH.Cl solution was added
and the mixture was stirred for one hour and then an
organic layer was separated. The water layer was
extracted three times with CHCl;. The combined rganic
layers were dried over MgSO; and concentrated under

20 reduced pressure. Thereafter, IbE was added to the
residue and the mixture was stirred for 10 minutes. The
precipitation was filtrated to obtain 7-(1-
hydroxyethyl) -3, 4-dihydrogquinolin-2 (1H) -one (1.02 g, a
light yellow solid).

25 'H NMR (600 MHz, CDCls, 8): 1.48 (4, J = 6.4
Hz, 3H), 2.59-2.67 (m, 2H), 2.91-3.01 (m, 2H), 4.81-
4.91 (m, 1H), 6.76-6.79 (m, 1H), 6.96-7.00 (m, 1H),

7.13-7.16 {(m, 1H), 7.57 (brs, 1H); ESI/APCI MS m/z 192



1H NVR (600 MHz, CDA 3, d) : 1.48 (d, J = 6.4 Hz, 3H), 2.59-2.67 (m 2H
2.91-3.01 (m 2H), 4.81- 4.91 (m IH), 6.76-6.79 (m IH, 6.96-7.00 (m
IH), 7.13w0.208/0389011 H), 7.57 (brs, IH); ESI/APCI M5 nizpC3apMebhe7441 St ep
51-2: To a CHO 3 (120 niL) solution of the conpound (1.00 g ) obtained in
Step 51-1, MnO 2 (13.6 g ) was added and the m xture was stirred at room
tenperature for 4 hours. The reacti P mixture was filtrated through a pad
of Celite ind 5be filtrate was concentrated under reduced pressure. The
resi due wa ified by col um chromat ography (silica gel 60 N, nobile

phase MeGH CHC 3 glﬁlgo 5122 10#?;%3 Y, Egl gt{ﬂ‘ﬂ‘ solu

7-acetyl -3, 4- dlhydro n-"2 -oné , a co loPess o) |d) . 1H

NMR (600 2 2- y 2.99-3.09
(m oy, 7oeueiey LOp o 2oRTadgeg W o @?3)5%7@513“? T 8, %1
(brs, 'FD,wéélééBQh Mg whe %%chwé'ﬁhs+stl§&%ﬁ.%k‘%tm%@ a CHA 3 (350 ni)
solution of tert-butyl 4-am nopiperidine-I|-carboxylate (35.0 g ) , Et3N

(122 nL) apdmdeehtoie- 4ol huaoeRenzoyhec kadtden Bhxtuyre wy e added under
ice cooling and the m xture
filtrated through a pad of Celite and the filtrate was
concentrated under reduced pressure. The residue was
purified by column chromatography (silica gel 60 N,
mobile phase MeOH/CHCl; = 0/100 to 10/90; v/v) to obtain
10 7-acetyl-3,4-dihydroquinolin-2(1H)-one (0.58 g, a
colorless solid).
'H NMR (600 MHz, CDCl;, 8): 2.56-2.62 (m, 3H),
2.62-2.72 (m, 2H), 2.99-3.09 (m, 2H), 7.18-7.32 .(m,
1H), 7.34-7.40 (m, 1H), 7.51-7.65 (m, 1H), 8.18 (brs,
15 1H); ESI/APCI MS m/z 190 [M+H]".
Step 51-3: To a CHCl; (350 mL) solution of
tert-butyl 4-aminopiperidine-1l-carboxylate (35.0 g),
EtsN (122 mL) and 3-chloro-4-fluorobenzoyl chloride
(37.1 g) were added under ice cooling and the mixture
20 was stirred at the same temperature for 1.5 hours. To
the reaction mixture, a saturated agqueous NaHCO;
golution was added and the solution was extracted three
times with CHCl:. The combined organic layers were
dried over MgSO, and concentrated under reduced pressure
25 to obtain tert-butyl 4-[(3-chloro-4-
fluorobenzoyl)aminol piperidine-1l-carboxylate (62.0 g).
To an EtOAc (300 mL) suspension of the compound

obtained, a 4 M HCl/EtOAc solution (300 mL) was added



was stirred at the same tenperature for 1.5 hours. To the reaction m xture,
a saturated aqueous NaHCO 3 sol uti on was added and the sol uti on was

extract edwOhowan3sdomes with CHCl 3 . The conbi ned organi eCragpznogosmesie dri ed
over MgSO 4 and concentrated under reduced pressure to obtain tert-butyl 4
- [(3-chloro-4- fluorobenzoyl) am no] piperidine-1-carboxylate (62.0 g ) .

To an Et OAc (300 nlL) suspension of t conpound obtained, a 4 M HC / Et QAc

solution (3 00 nm.) was addedand the ure ma stirred at t t
For 4 hour SPATRESTBREEHGR HRR HFLTRES bnGEREy ELBSGAGEE o SAtodd prosouro

and 1 M { 30

folutlonaaﬁgggétr %38?%FE%OP( §tﬁf%hW%%C?ggggn%%aEggh%gﬁg%uorSgglEhe
ayers wer d

R R e s ot E i o el e Ry

was stirreg,fonqgng BgUtne TRESREAE BhEi%ﬁe"‘@%lUthbhah%% ek teficdied 3- chl or o-

-f luoro plperl I n-4-yl benzam de (37. , a colorless solid) . 1H NWR
(200 M, EEE%e3t1ﬂés witﬁocﬁc§§ (nThQF&omﬁlﬁ@dZQigaﬁﬂt 2&yerd. 75 (td, J =
12.0, 2.4 Hz, 2H), .14 (m 2H), 3.93-4.17 (m IH), 5.87-6.09 (m

were drled over MgS0, and concentrated under reduced
pressure. The residue was suspended in EtOAc/hexane
(200 mL, 1/1; v/v) and the mixture was stirred for one
hour. The precipitate was filtrated to obtain 3-chloro-

10 4—fluoro—N—piperidin-4-ylbénzamide (37.7 g, a colorless
solid) .

4 NMR (200 MHz, CDCls, 8): 1.30-1.53 (m, 2H),
1.94-2.12 (m, 2H), 2.75 (td, J = 12.0, 2.4 Hz, 2H),
3.10-3.14 (m, 2H), 3.93-4.17 (m, 1H), 5.87-6.09 (m,

15 1H), 7.19 (t, J = 8.6 Hz, 1H), 7.59-7.70 (m, 1H), 7.83
(dd, J = 7.0, 2.2 Hz, 1H); ESI MS m/z 257, [M+H]".

Step 51-4: To a MeOH solution (15 mL) of the
compound (206 mg) obtained in Step 51-2, the compound
(560 mg) obtained in Step 51-3 and AcOH (327 mg),

20 NaBH,CN (274 mg) was added at room temperature and the
mixture was refluxed for 12 hours. After the reaction
mixture was cooled to room temperature, NaBH;CN (274 mg)
was added and the mixture was refluxed for 72 hours.
After a saturated aqueous NaHCO; solution was added, a

25 water layer and an organic layer were separated. The
water layer was extracted three times with CHCls;. The
combined organic layers were dried over MgSO, and

concentrated under reduced pressure. The residue was



IH, 7.19 (t, J =8.6 Hz, IH), 7.59-7.70 (m IH, 7.83 (dd, J 7.0, 2.2 Hz,
IH),- ESI M5 mz 257, [MtH + . Step 51-4: To a MeOH solution (15 nm.) of

t he conpovodo(iaB8wong) obtained in Step 51-2, the conpouRdTIBBOY/NEH410bt ai ned
in Step 51-3 and AcCH (327 ng) , NaBH 3CN (274 ng) was added at room
tenperature and the m xture was refluxed for 12 hours. After the reaction
m xture was cool ed to room tenperat %, NaBH 3CN (274 ng) was added and the

m xture was refl|luxed f 72 h t t d NaHCO 3
SOLUtIFn ViRLT hHH8d, PY aé%%?n|§§ﬁ?m ﬁ gaﬁpgygiﬁgé F§9e§g§eggsséparated The
wat er | ayer ract T. d

Iayegs meﬂgd%af% dPVRr ﬁg%é# 8§C%3con lérzﬁ%f? nde?.€€%ﬁc£%agsesgL?2nlghe
resi due wa , bi

Dhase: MboHEFEO:0K, 58 RS0 oL a0 BBO o e B obi e phase
MeOH CHA By 798/ 199vf 011%0%1995 afaérl n:bhbprandethet @i@hbkain the titled

conpound (7 ng, a colorless solid) . 1HNMR (600 MHz, CDCl 3, 5): 1.30-1.37
(m 3Hs5 leddpduhd «mmgH)a &oB@rZeBQ EBLidM)., 2.60-2.67 (m 2H), 2.72-3.07

(m 2H), 2.90-2.97 (m , 3.30-3.37 (m IH), 3.88-3.98 (m IH), 6.10 (d,
7.3 Hz, I H), 'H NMR (600 MHz, CDClz, 6): 1.30-1.37 (m, 3H),
1.44-1.64 (m, 2H), 1.89-2.20 (m, 4H), 2.60-2.67 (m,
2H), 2.72-3.07 {(m, 2H), 2.90-2.97 (m, 2H), 3.30-3.37
(m, 1H), 3.88-3.98 (m, 1H), 6.10 (d, J = 7.3 Hz, 1H),

10 6.73 (s, 1H), 6.87-6.92 (m, 1H), 7.09 (d, J = 7.8 Hz,

1H), 7.18 (¢, J = 8.5 Hz, 1H), 7.66 (ddd, J 8.7, 4.6,
2.3 Hz, 1H), 7.79 (brs, 1H), 7.85 (dd, J = 6.9, 2.3 Hz,
1H) ; ESI/APCI MS m/z 430 [M+H] .

[0072]

15 Example 52: Synthesis of N-{1-[(8-fluoro-2-oxo-1,2,3,4-
tetrahydroquinolin-7-yl)methyl]l piperidin-4-yl}-3-
methoxybenzamide

Step 52-1: To a MeOH (10.0 mL) solution of
the compound (1.00 g) obtained in Step 1-4, NaBH: (216

20 mg) was added under ice cooling and the mixture was
stirred at the same temperature for 30 minutes. To the
reaction mixture, a saturated aqueous NaHCO; solution
was added and the mixture was concentrated under
reducéd pressure. Thereafter, H,0 was added to the

25 residue and the solution was extracted three times with
CHCls;. The combined organic layers were washed with

brine, dried over Na.S0, and concentrated under reduced

pressure. The residue was purified by column



6.73 (s, IH, 6.87-6.92 (m IH, 7.09 (d, J =7.8 Hz, IH, 7.18 (t, J = 8.5
Hz, IH), 7.66 (ddd, J =8.7, 4.6, 2.3 Hz, IH, 7.79 (brs, IH, 7.85 (dd, J
= 6.9, 2.\80Hat10/a38%01 ESI/APCI MS mz 430 [MHH + . [O0072CTHRZIPDE4H2:
Synthesis of N - {l- [(8-fluoro-2-o0x0-1,2, 3,4- tetrahydroquinolin- 7-yl)
met hyl ] piperidin-4-yl} -3- methoxybenzam de Step 52-1: To a MeOH (10.0 nL)
sol ution of the conpound (1.00 g ) dbtained in Step 1-4, NaBH 4 (216 ng)

was added under ice cooli .and the, m.xture s.stirred at the sane
tenperatur%h¥8?a§@gﬁ?ﬂgYezgl$6C?hge}egét Onmﬁ%%gﬁrgﬁageéaturated aqueous

per at ur€: )
oressuro. THEREEREAT = R I St b TP TG RERAS P Sor uti on s

extracted {hygeolifiBsnyh) NaChichiflyardie:£0TRL1O] 100 RREC (5Byehy Wer e vashed

with brine, dried over concentrat ed under reduced pressure. The
resi due wag gg%?glggsbgogghyqnchronatography (silica gel 60 N, nobile

phase: MOH s = 0/100 to 10/90; v/v) to obtain 7 - (hydroxynethyl) -3
, 4- di hygr oqui nol i n- 234 Idiir - pseo (1BDH, nNEpCy c@)ar 2ass -enldid)(m, 2H),
2.92 (t, J = 7.6 Hz, 2H), 4.62 (d, T = 6.0 Hz, 2H),
6.76 (s, 1H), 6.94 (4, J = 7.8 Hz, 1H), 7.11 (4, J =
7.3 Hz, 1H), 7.90 (brs, 1H); ESI/APCI MS m/z 178 [M+H] ™.
Step 52-2: To a CHCIl; (30.0 mL) solution, the
10 compound (670 mg) obtained in Step 52-1, Acp0 (536 uL),
DMAP (20.0 mg) and EtsN (1.05 mL) were added under ice
cgoling and the mixture was stirred at room temperature
for 45 minutes. To the reaction mixture, a saturated
aqueous NaHCO; solution was added and the solution was
15 extracted three times with CHCl;. The combined organic
layers were dried over Na,SO, and concentrated under
reduced pressure. The residue was purified by column
chromatography (silica gel 60 N, mobile phase:
MeOH/CHCl; = 0/100 to 10/90; v/v) to obtain (2-oxo-
20 1,2,3,4-tetrahydroquinolin-7-yl)methyl acetate (767 mg,
a light yellow solid).
'H NMR (600 MHz, CDCls, 8): 2.09 (s, 3H),
2.61-2.65 (m, 2H), 2.96 (t, J = 7.6 Hz, 2H), 5.04 (s,
2H), 6.74 (s, 1H), 6.96-6.99 (m, 1H), 7.15 (d, T = 7.3
25 Hz, 1H), 7.72 (brs, 1H); ESI/APCI MS m/z 220 [M+H]'.
Step 52-3: To a CHsCN (22.0 mL) solution of
the compound (958 mg) obtained in Step 52-2, 1-fluoro-

4-hydroxy-1,4-diazoniabicyclo[2.2.2]octane



1H NWMR (600 MHz, CDOl 3, 6): 2.56-2.61 (m 2H), 2.92 (t, J = 7.6 Hz, 2H)
4.62 (d, J =6.0 Hz, 2H), 6.76 (s, IH), 6.94 (d, J = 7. 8 Hz, IH), 7.11 (d,
J = 7.3 HxQ2bHdy03890190 (brs, IH); ESI/APCI M niz 178 [I\/IPH]r/JPz(109/$t7e41 52-2
To a CHO 3 (30.0 nL) solution, the conpound (670 ngy) obtained in Step
52-1, Ac20 (536 nL ) , DVAP (2 0.0 and Et 3N (1.05 nL) were added under
I ce coollng and the m xture mas stirk roon1tenperature for 45 m nutes.

{he S0l ut) °ié§§g¥‘aﬁﬁé%pe foRArge ot %ef"%%% Rere] LSt 0T o rgani
oY ere e B AEL e, QU8 SPAEROL anBRRCERLEALEU ARG SAR] iR TS The
50 R

resi due was— % by "Col"unn "Chi ormat ogr |I|ca ge nobi | e

phase: nggé@ tI?IFO get}Lenlal %Qurg/ Yoh st eo l&%ﬁ‘tﬁfaﬁ:%d”&%de% 2, 3

, 4-t et rahydr oqui nol'in acetate ng, a |light yeIIowsolld) :

1H NMWR (600-Mhkeq sgured)th% Qgsﬁﬁue3W£s u@if&e@ﬁh@ﬂkxﬁkmﬁlz 96 (t, J =

76Hz, 2H), 5.04 2H), 6.74 (s, IH), 6.96-6.99 (m IH), 7.15 (d, J =

7 Hz, |F%hr@miﬂo?bé@hy|HbllESh/§8@|GNBNUfmoERQe[Mthe+ . Step 52-3: To a
CN (22.0 nL) solution of

MeOH/CHCls = 0/100 to 10/90; v/v) to obtain solid A and
solid B. To a MeOH (2.00 mL) solution of solid A, KxCO;
(69.0 mg) was added and the mixture was stirred at room
temperature for 2 hours. To the reaction mixture was

10 added H,0, the mixture was concentrated under reduced
pressure and extracted three times with CHCl;. The
combined organic layers were washed with brine, dried
over Na,S0, and concentrated under reduced pressure.
The residue was purified by column chromatography

15 (silica gel 60 N, mobile phase: MeOH/CHCl; = 0/100 to
15/85; v/v) to obtain 8-fluoro-7- (hydroxymethyl)-3,4-
dihydroquinolin-2(1H) -one (37.0 mg, a colorless solid).

'H NMR (600 MHz, CDCls, 8): 2.63-2.66 (m, 2H),

2.98-3.01 (m, 2H), 4.74 (s, 2H), 6.95 (d, J = 7.8 Hz,

20 1H), 7.02 (t, J = 7.6 Hz, 1H), 7.53 (brs, 1H); ESI/APCI
MS m/z 196 [M+H]"'.

In the same manner, from solid B, 6-fluoro-7-

(hydroxymethyl) -3, 4-dihydroquinolin-2 (1H) -one (76.0 mg,
a colorless solid substance) was obtained.

25 'H NMR (600 MHz, CDCls, 8): 2.60-2.62 (m, 2H),
2.94 (£, J = 7.6 Hz, 2H), 4.72 (s, 2H), 6.79 (4, J =
6.4 Hz, 1H), 6.88 (d, J = 10.1 Hz, 1H), 7.38 (brs, 1H);

ESI/APCI MS m/z 196 [M+HI".



t he conpound (958 ng) obtained in Step 52-2, 1-fluoro- 4 -hydroxy- 1

, 4-di azoni abi cyclo [2.2.2] octanebistetraf luoro borate (1.91 g ) was added
and the mwvetoree3sms stirred at roomtenperature for threeTdaywoodhitier the
reaction m xture was concentrated under reduced pressure, the residue was
purified by col um chr omat ography (silica gel 60 N, nobile phase:

MeOH CHO s 0/ 100 to 10/90; v/v) to’dbtain solid A and solid B. To a MeCH

2.00 nL | ut f lid A dded dth t

\(Nas st i r%ezloa;J Irggmotsgsﬁgelﬁgt &r eTPora foﬂﬁﬁﬂfnn@ﬁovgtas e tfgn m>e<ttr1nr)e( \l/Jv;g
dded H20 t

th (raact ed t(HP’gES fryyﬁﬁgh%l\évaﬁcéldral%i} %ﬁ%ﬁgﬂ;ag}eﬁr yers %re washed
with bri “eobqgaﬁgldggﬁr s22p0=an9 Aoncerl at(@d oB7Aeh Legugedprgssure.  The

resi due was purl | unm chr omat ography sifica gel 60 N, nobile

phase: MeOHECHEl 3)= %D(i@z 1585wa ¥/ éQidEQ Qﬁﬁatﬂe8mﬁk‘égﬁc@' fras
(hydr oxymet hyl') -3.4- dihydroquinolin-2 (IH -one (37.0 ng, a colorless

solid). 51HSNWr(a@09tMﬁéomC@gn ra®ure 206:3-22 R m Hd) rehdfich 01 (m 2H),
4.74 (s, 2H), 6.95 (d, J = Hz, IH), 7.02 (t, J =7.6 H, IH), 7.53
(brs, IH; mEﬁth&BCWaHBf&ﬂtréQ@d[MﬁﬂCeﬂite and the filtrate was
concentrated under reduced pressure to obtain 8-fluoro-
2-0x0-1,2,3,4-tetrahydroquinoline-7-carbaldehyde (40.0
mg, a colorless solid).

10 M NMR (600 MHz, CDCl;, 8): 2.68-2.71 (m, 2H),
3.06-3.09 (m, 2H), 7.09 (d, J = 7.8 Hz, 1H), 7.47 (4, J
= 7.8 Hz, 1H), 7.60 (brs, 1H), 10.29 (s, 1H); ESI/APCI
MS m/z 194 [M+H]'.

Step 52-5: From the compound (40.0 mg)

15 obtained in Step 52-4 and 3-methoxy-N- (piperidin-4-
yvl)benzamide (73.0 mg), a solid was obtained in the
same process as in Step 1-5. To the solid obtained,
IPA was added at room temperature and the mixture was
stirred for one hour. The precipitate was filtrated,

20 washed with IPA and hexane to obtain the titled
compound (8.0 mg, a colorless solid).

'H NMR (600 MHz, CDCli, 8): 1.47-1.60 (m, 2H),
2.00-2.05 {(m, 2H), 2.20-2.31 (m, 2H), 2.63-2.67 (m,
2H), 2.87 (brs, 2H), 2.99 (t, J = 7.6 Hz, 2H), 3.57

25 (brs, 2H), 3.84 (s, 3H), 3.99 (brs, 1H), 5.91 (brs,
1H), 6.90-6.98 (m, 2H), 7.02 (dd, J = 8.3, 1.8 Hz, 1H),
7.22-7.25 (m, 1H), 7.30-7.33 (m, 2H), 7.51 (brs, 1H);

ESI/APCI MS m/z 412 [M+H]".



In the same manner, fromsolid B, 6-fluoro-7- (hydroxymethyl) -3

, 4-di hydroquinolin-2 (1H -one (76.0 ng, a colorless solid substance) was
obt ai ned.wOHINWB3{600 MHz, CDCl 3, d) : 2.60-2.62 (m 2PCTIR2@404T41 J = 7.
Hz, 2H), 4.72 (s, 2H), 6.79 (d, J =6.4 Hz, IH), 6.88 (d, J = 10.1 Hz, IH
7.38 (brs, IH); ESI/APCI M5 mz 196 [ MtH + .Step 52-4: To a sol uti.on of
8-fluoro-7- (hydroxynethyl) -3 ,4-di/fydroquinolin-2 (IH) -one (39.0 ny)
obtained in Step 52-3 in CHCl 3 (6.00 nL) and acetone (6.00 nL) , MO 2
(152 ng) wh®0%dbed and the nixture was stirred at room tenperature for 2

gﬁﬁifng?ihéﬁaarﬁ%é’Ps?‘gé%ﬁéﬁﬂ%gigl‘a%éﬁ?&‘f%ta?ér%’iﬁ?ﬁfﬁag?gﬁ%ﬁé%?f’F*%f I
,4-tetra - : ' i

N (600 Bt EaRAPLk 1 AL DAL SN LB 0eBla B A BILasS SO Lot
J=17.8 e%x;i%%ﬁ%a&ﬂd& = 7.8 Hz, IH), 7.60 (brs, IH, 10.29 (s, IH;

ESI / APCI MrH + . Step 52-5: Fromthe conpound (40.0 ng)

obtai negl in Step 52-4+apds3- et hexy- b £(pbperi7di(hydroyxymeenzani-de (73.0 ng)
, a solid was obtained in the

3,4-dihydroquinolin-2 (1H) -one (76.0 mg) obtained in

6

Step 52-3, 6-fluoro-2-oxo-1,2,3,4-tetrahydrogquinoline-
7-carbaldehyde (32.0 mg, a colorless solid) was
obtained in the same process as in Step 52-4.

10 'y NMR (600 MHz, CDCls;, 0): 2.63-2.66 (m, 2H),
3.02-3.05 (m, 2H), 7.03 (4, J = 9.6 Hz, 1H), 7.18 (4, J
= 5.5 Hz, 1H), 7.54 (brs, 1H), 10.30 (s, 1H); ESI/APCI
MS m/z 194 [M+H]*.

Step 53-2: From the compound (32.0 mg)

15 obtained in Step 53-1 and 3-methoxy-N- (piperidin-4-
yvl)benzamide (58.0 mg), the titled compound (38.0 mg, a
colorless solid) was obtained in the same process as in
Step 52-5.

‘H NMR (600 MHz, CDCl;, 8): 1.51-1.62 (m, 2H),

20 2.00-2.05 (m, 2H), 2.21-2.28 (m, 2H), 2.59-2.63 (m,
2H), 2.81-2.88 {(m, 2H), 2.93 (¢, J = 7.6 Hz, 2H), 3.52
(brs, 2H), 3.84 (s, 3H), 4.00 (brs, 1H), 5.97 (brs,
1H), 6.76 (d, J = 5.5 Hz, 1H), 6.86 (d, J = 9.6 Hz,
1H), 7.02 (dd, T = 8.7, 2.3 Hz, 1H), 7.22-7.26 (m, 1H),

25 7.30-7.34 (m, 2H), 7.42-7.46 (m, 1H); ESI/APCI MS m/=z
412 [M+H]*.

Reference 1: Synthesis of 3-methoxy-N-{1-[(2-oxo-

1,2,3,4-tetrahydroquinolin-7-yl)methyl]lpiperidin-4-



sanme process as in Step 1-5. To the solid obtained, |PA was added at room
tenperature and the m xture was stirred for one hour. The precipitate was
filtratedwvowasissboni th | PA and hexane to obtain the titlPed/Jezopoarad (8. 0
ng, a colorless solid). 1H NWR (600 MHz, CDCl 3, d) : 1.47-1.60 (m 2H),
2.00-2.05 (m 2H), 2.20-2.31 (m 2H), 2.63-2.67 (m 2H), 2.87 (brs, 2H),
2.99 (t, J =7.6 Hz, 2H), 3.57 (brs,7F2H), 3.84 (s, 3H), 3.99 (brs, IH,
5.91 (brs, hr:—qO 6.90-6.98 (m 2H), 7.02 (dd, J =8.3, 1.8 Hz, IH,
7.22-7.25 Vi PRBFE™ 980 7 33 (m 2H), 7.51 (brs, IH: ESI/APCI MS niz 412

[M+H + .[0073] Exanppl . Systhesi f -{]- 3. 7 . o-1, 2,3
é4- tggrihydroquinolgﬁ?%7§§l1fngkh%lfﬁﬁgﬁgg*é%%fﬁ{§€Fﬁ#ﬂ%¥8%é?ﬁ%kybenzanide
t ep -1 -f I Q- A- y Y hyly) 43 -.di reguiygel i n-2

-one (76.0dgg§ p%%lhlgglﬁnééﬁgg g)%%g(@gtof ?éldorlél- :Zi:-Hono’?’- I(,byg Q,g was (e
, 4-tetrahydpagul pohiitBne’ -(2a2bgh daky 8@ om Z.dhy8ra tiredlRides sol i d) was

obtained in the Sane process as in Step 52-4. 1H NWR (600 MHz, CDC 3, d) :
2.63-2. 66 fAmuzds. 313203(054 (¢ Wi, addld €d, the=mIx6ube7ol)y, 36. 18 (d, J

minutes, keeping the temperature below 10°C. After the
mixture was allowed to warm to 15°C over 1 hour, the
reaction mixture was cooled to 0°C and quenched by
addition of water (2.0 L). The organic layer was

10 separated, washed with aqueous saturated KHSO, and water
twice, dried over Na,SO, and concentrated to obtain 2-
oxo-1,2,3,4-tetrahydroguinolin-7-yl
trifluoromethanesulfonate as a pale yellow solid (346
g).

15 M NMR (200 MHz, CDCl;, 8): 2.63-2.72 (m, 2H),
2.96-3.05 (m, 2H), 6.75 (4, J = 2.2 Hz, 1H), 6.90 (44,
J = 8.4, 2.2 Hz, 1H), 7.20-7.26 (m, 1H), 8.83 (brs,
1H) ; ESI/APCI MS m/z 294 [M-H] .

Step R1-2: The mixture of 2-oxo-1,2,3,4-

20 tetrahydroquinolin-7-yl trifluoromethanesulfonate (338
g), Zn(CN), (134 g) and Pd(PPh;)s (33.5 g) in DMF (3.0
L) was heated at 100°C for 4 hours and cooled to room
temperature. To the mixture, Zn(CN). (134 g) and
Pd(PPh;). (12.7 g) were added and the mixture was

25 stirred at 100°C for 2 hours. After cooling to 60°C,
the reaction mixture was filtrated through a pad of
Celite. The filtrate was concentrated to obtain a

solid. The solid was washed with EtOAc twice to obtain



=55 Hz, IH, 7.54 (brs, IH, 10.30 (s, IH; ESI/APCI M5 nlz 194 [M+H + .
Step 53-2: Fromthe conpound (32.0 ng) obtained in Step 53-1 and

3- met hoxywBkR20(opi3g®ni di n-4 - yDbenzam de (58.0 ng) , thePCiruPad/oempound
(38.0 ng, a colorless solid) was obtai ned in the sane process as in Step
52-5. 1H NWR (600 MHz, CDC 3, d) 71651162(rn 2H), 2.00-2.05 (m 2H),
221228(m2|—|) 259263(m2|—|) 2.81-2.88 (m 2H), 2.93 t,J-7.6

(“é’ 3L 5 8 b kg Sekaptra iy yogitpot - el y¥ %b e,
s 412 (MR et 1L oL of 3 et noxy N {1 [E(S'zf’éi’fi'_ e

1, 2,3, 4-tetrahydroquynghk Ntedo Yim Medbiyblapi @I & 2> g bgnzam de Step
R-1: To a suspension of 7-hydroxy- 3 ,4 - dihydroquinolin-2 (IH -one (200
g ) in CHCbB)(2209b-».9as (added)pyri.donds(21&)g )7.at-r7aam t@nperature over
10 mnutes. Tf20 (344 g ) was added to the m xture over 35 m nutes, keeping
the tenperatyureibebow (&) Q8). ;AESE/APRKE MS m/z 171 [M-H] .
Step R1-3: To a suspension of 2-oxo-1,2,3,4-
tetrahydroquinoline-7-carbonitrile (160 g) in HCOH (1.6
L) was added Raney Nickel Catalyst (slurry in water,
160 g) at room temperature over 30 minutes. The
10 mixture was heated at 100°C for 2 hours. After cooling
to room temperature, the reaction mixture was filtrated
through a pad of Celite and washed with HCOH. The
filtrate was concentrated to obtain a solid. The solid
was stirred with water (1.3 L) and filtrated to obtain
15 2-oxo-1,2,3,4-tetrahydroquinoline-7-carbaldehyde as a
pale brown solid (156 g).
M NMR (600 MHz, DMSO-d¢, 8): 2.43-2.45 (m,
2H), 2.94 (t, J = 7.6 Hz, 2H), 7.30 (s, 1H), 7.38 (4, J
= 7.3 Hz, 1H), 7.44-7.49 (m, 1H), 9.87 (s, 1H), 10.29
20 (s, 1H); ESI/APCI MS m/z 176 [M+H]".
Step R1-4: To a solution of tert-butyl 4-
aminopiperidine-~-1-carboxylate (150 g) and EtsN (209 mL)
in IPA (1.0 L) was added 3-methoxybenzoyl chloride (102
mL) over 40 minutes under ice cooling. The mixture was
25 gtirred at room temperature for 2 hours. After cooling
to 0°C, 12 M aqueous HCl (0.5 L) was added to the

mixture over 30 minutes and the mixture was stirred at

50°C for 1 hour. After cooling to 0°C, 12 M aqueous



m xture was allowed to warmto 15 OC over 1 hour, the reaction m xture was
cooled to 00C and quenched by addition of water (2.0 L ) . The organic

| ayer wasweepav@smwd, washed wi th aqueous sat urated KHSOPETARZDOWBG7d41 t Wi Ce,
dried over Na SO4 and concentrated to obtain 2 - oxo-1 , 2,3,

4-t et rahydroqui nolin- 7-yl trlfluoronethanesulfonate as a pale yellow solid
(346 g). 1H NMR (200 MHz, ¢ 3, d)’* 2.63-2.72 (m 2H), 2.96-3.05 (m

2H), 6.

( 5?2. H>75| g@ﬂ(spsg fmhesr”v%xs% ﬁ%&ﬁﬁg %&Ee[ gﬁ%e% %4975 "The i xture
- 0OX0

S St oy mElh s 98) E%%é%%%%b%ﬂs&"ﬁxztﬁlﬁs : WB%EEFS,%'WL ) 2 hested

at 100 OC %ggaéaleg gheoa @oh@ Iiag;@xt %@gereaatwae:te@ Wile M xture,

Zn(CN) 2 ( PPh 3 4 (12.7°g ) were added and the m xture was

stirred at E%@RCOC &aé @oﬁﬂéb&h&d Airein 1e00Qklyieg st &reBROGasHd® wigdrtion m xture
was filtrated through a pad of Celite. The filtrate was concentrated to

obtain g spkifle, THeisdl beepasigsasheddwebhcEhOAatedi te bbtelhhaBA2- oxo- 1, 2
3,4-tetrahydroquinoIine-?-carbonitriIe as a
methoxy-N- (piperidin-4-yl)benzamide as a light brown
solid (160 g).
M NMR (600 MHz, DMSO-ds, 0): 1.52-1.61 (m,

2H), 1.78-1.86 {(m, 2H), 2.71 (td, T = 12.3, 2.5 Hz,

10 2H), 3.06-3.15 (m, 2H), 3.79 (s, 3H), 3.84-4.02 (m,
1H), 7.07 (ddd, J = 8.0, 2.5, 0.92 Hz, 1H), 7.33-7.46
(m, 3H), 8.32 (d, J = 7.8 Hz, 1H); ESI/APCI MS m/z 235
[M+H] *.

Step R1-5: To a suspension of 2-oxo-1,2,3,4-

15 tetrahydroquinoline-7-carbaldehyde (135 g) in CHCl; (1.4
L) were added 3-methoxy-N- (piperidin-4-yl)benzamide
(190 g) and AcOH (45 mL) at room temperature. The
mixture was stirred at room temperature for 2 hours.
After cooling to 0°C, NaBH(OAc); was added portionwise.

20 The mixture was stirred at room temperature for 19
hours. After cooling to 0°C, 8 M aqueous NaOH (0.5 L)
and water (0.5 L) were added to the reaction mixture.
The organic layer was separated, washed with water and
brine, dried over MgSO, and concentrated to obtain a

25 colorless solid. The solid was suspended in EtOAc (3.0
L) and the mixture was refluxed for 1 hour and cooled
to room temperature. The precipitate was filtrated to

obtain a colorless solid. The solid was suspended



pale yellow solid (165 g ) . 1H NWR (600 MHz, DVBSO-d 6 d): 2.43-2.45 (m
2H), 2.90-2.97 (m 2H), 7.12 (s, IH), 7.31-7.37 (m 2H), 10.29 (S, IH ;
ESI / APCI WB 201020389501 [ MH . Step R -3: To a suspensi on eCTAPmoweé74p, 3, 4-

t et rahydr oqui nol i ne-7-carbonitrile (160 g ) in HCO2H (1.6 L ) was added
Raney N ckel Catalyst (slurry in water, 160 g ) at roomtenperature over 30
mnutes. The nmixture was heated at 760 O0C for 2 hours. After cooling to

roomtenperature, the reaction. m xture s._fi t t br ad of

Celite gﬁda%%%ﬁeﬁnmﬁ?%g?KiéFg.Lgkea?ﬁlFﬁ%tg£§gé£§oﬁggn Fa#g%e?bpobtain a
solid. The | ] kT j t d fihtrated to obtain
z-o;o-|,2,f§9,%g?§??a§§%r%§§%%%|?32?%§@a$%§?3£%§32aés gh%ale br own sol:d

156 . : 6+0dbbiaindBnd. M (t, J =
(150, ) ip AR SO dhers MEQ doCyobieginiond ectoy Uhpckit (1,
9.87 (s, I a 4818P1éSs 460iaEBRLAPE) M5 nmz 176 [MH + . Step R-4: To a

solution of tert-butyl 4 - am nopi peridine-1-carboxylate (150 g ) and Et 3N
(209 mLy in | PA (1.0 NMRVaSs Galdedz 3- et hoxPhenaows -chlewr i ge (22

1.94-2.06 (m, 2H), 2.10-2.21 (m, 2H), 2.57-2.67 (m,

2H), 2.78-2.87 (m, 2H), 2.90-2.99 (m, 2H), 3.44 (s,

2H), 3.85 (s, 3H), 3.94-4.05 (m, 1H), 6.01 (d, J = 7.8

Hz, 1H), 6.77 (s, 1H), 6.91 (4, J = 7.3 Hz, 1H), 7.02

10 (dd4, J = 7.6, 2.1 Hz, 1H), 7.09 (d, J = 7.8 Hz, 1H),
7.21-7.27 (m, 1H), 7.29-7.35 (m, 2H), 8.00 (s, 1H);

ESI/APCI MS m/z 394 [M+H]".



m.) over 40 m nutes under ice cooling. The m xture was stirred at room
tenperature for 2 hours. After cooling to QC , 12 Maqueous HCO (0.5 L )
was addedwOaotanssuitxt ure over 30 m nutes and the m xtur @eCrAB29/D6TMed at
500C for 1 hour. After cooling to 00C, 12 M aqueousNaOH (0.5 L ) and water
(0.4 L) were added over 40 minutes to the reaction mxture . The organic

| ayer was separated and t he agueous W9ayer was extracted with Et OAc. The
conbi ned orgg?i? | ayers were washed with brine, dried over MgSO 4 and
concent r at & 6'obtain 3 - net hoxy-N- (pi peridin-4-yl)benzam de as a |ight
br own SO|I?T£%S%)Q é] 1H NMR (600 MHz, DVSO-d 6, d) : 1.52-1.61 (m 2H),
1.78-1.86 71 (td, J = 12.3, 2.5 Hz, 2H), 3.06-3.15 (m 2H), 3.79
(s, 3H, 3.84-4.02 (m IH, 7. 07 (ddd, J = 8.0, 2.5, 0.92 Hz, IH

7.33-7.46 bh)3 8.32 (d, J A'8 Hz, IH); /APCI MB miz 235 [ MbH] + .
Step RI-5: To a suspension 0 AZI Y3 c
t et rahydr oqui nol i ne- 7- car pal e (I35 ) | n %HCI Y3 ( I? wer e added
3- et hoxy-N- (piperidin (o gift! 90 g ) and AcOH (45 nL) at room
tenperature. The m xture wak stA|3rred at roomtenperature for 2 hours.
Example | A" [A2|A®|R| X | Y Z | W Cy salt
1 H{H|H]|H]|CH:|Bond|Bond | Bond (@\ free
OMe
2 | H|H|H|H|CH:|Bond|Bond |Bond (©\ HCI
OMe
3 |H|H|H|H|CHz|Bond|Bond|Bond ./©\ free
F
F
4 H|H|H|H]|CHz|Bond|Bond|Bond ./©\ free
F
F
5 |H|H|H|H|CH.|Bond|Bond|Bond /@ free
F
F
6 |H|H|H|H]|CH,|Bond|Bond|Bond .Q’ free
7 | H|H|H|H|CH:|Bond |Bond|Bond (@ free
ci
8 |H|H|H|H|CH,|Bond|Bond|Bond /©\ free
9 H{H|H]|H]|CH:|Bond|Bond|Bond (©\CF free
3




After cooling to 00C, NaBH(OAc) 3 was added portionw se. The m xture was
stirred at roomtenperature for 19 hours. After cooling to 00C, 8 M
aqueous NsOHMo(o38voL ) and water (0.5 L ) were added to Phe/Jrmaghéasn

m xture. The organic |ayer was separated, washed with water and bri ne,
dried over MJSO 4 and concentrated to obtain a colorless solid. The solid
was suspended in EtOAc (3.0 L ) and &he mixture was refluxed for 1 hour and
cooled to i@&]ﬂ}a}enperature. The precipitate was filtrated to obtain a

col orl ess fd> The solid was suspendedagain in EtOAc (2.4 L), and the

m xture waZTéﬂéug)(gg]for 1 hour and cooled to roomtenperature. The
precipitate was filtrated to obtain the titled conpound as a .colorl ess
solid (228—g—)— 5y

(m 2H), PEfé&mple2nA

Al fo. ' | 1 4091

Ll MR..L a0
LAY O

—~
,§

[\
Pl
%IV
Ch -

VHE 48— 62—{—2HT—+—94- 2. 06

G \ W | y J) L.
R|5X-2.67 (jm 2H)| MW78{2.87Cym 2Hsalty. 90-2. 99
( 3942 (
( |

~1

(m 2H), 2412 5,33 (94=40p (M 1 H), @, 01 (0 J = 7.8
Hz, IH), b.77 (S| IH. 6.91 (B J|7.3 Hz, 1H)} 7.02|(dd, ) = 7]6, 241 He,
IH), 7.09 (d10J =| A pHI.HIIH | CH,2BoAd]7Bond | Bond7] 29- (m| fizid)}, 8.00
(s, IH; ESI/APCI| M5jmz 394 [ M+H]} +.[d074] [[Table 38 - -
cl
11 HIH|H{H|[CH:|Bond| Bond | Bond ﬁ free
cl
12 |H|H|H|H|CH,|Bond | Bond | Bond /@[ free
cl

13 |H|H|H|H|CH,|Bond | Bond | Bond ‘/@ free
OCF;

F
14 |H|H|H|H|CH,|Bond| Bond | Bond {@’\ free

F
15 |H|H|H|H|CH:|Bond| Bond | Bond .ﬁ free

17 HI{H]|H]|H|CH,|Bond| Bond | Bond free

16 | H|H|H|H|CHz|Bond| Bond | Bond free
JCC
F

18 H|H|H|H|CH,|Bond| Bond | Bond @ free




Table 3 Exanple A1 R X WCy salt HH H H CH5 Bond Bond Bond free HHHH
CH2 Bond Bond Bond HCl HH H H CH2 Bond Bond Bond free HHH H CH2 Bond
Bond Bondwbnrew/d3s4diH H CH2 Bond Bond Bond free H HH H edz/JBmego®aesnid Bond
free HHHH CH2 Bond Bond Bond free 8 HH H H CH2 Bond Bond Bond free HH
H H CH2 Bond Bond Bond free[0075] [Table 3-2] Exanple A1 A2 R XY WCy salt
10 HH H H CH2 Bond Bond Bond free B8 HH H H CH Bond Bond Bond free 12 H H
H H CH2 Bond Bond Bond free 13 HH HH CH2 Bond Bond Bond free 14 HHHH
CH2 Bond B&RB78bnd free 15 H H H H CH2 Bond Bond Bond free 16 H H H H CH2

Bond Bond free.17 HHHH CH Bond Bond Bond free 18 HHH H CH2 Bond
Bond Bond Ef%gfao%#

Example |A'|A2|A®|R| X | Y z w Cy salt
OMe

19 H|H}|H|H|CH:{Bond| Bond | Bond .@\ free
OMe
CFs3

20 |H|H|H|H|CH,|Bond| Bond | Bond ‘)@( free
OCF;

21 |H|H|H|H|CH:|Bond| Bond | Bond free
CN

22 |H|H|H|H|CH,|Bond| Bond | Bond (©/ free

23 |H|H|H|H|CH,|Bond | Bond | Bond 'O free
F

24 |H|H|H|H|CH:|Bond| CH, | Bond /@’ free

25 H{H|H|H|CH:;|Bond| CH> | Bond ./©\ free
OMe
OMe

26 H{H[H]|H{CH;|Bond| CH. | Bond (@ free

27 | H|H|H|H|CH,|Bond Bond (@ free




[ Table 3-3] Example AA2 RXWCy salt 199 HHHHC H2 Bond Bond Bond
free 20 HHHHCH 2 Bond Bond Bond free 2 1 HHHHCH 2 Bond Bond Bond
free 22 HvB bio3doH 2 Bond Bond Bond free 23 HH H H C IFC2/JIBxogo®@asid Bond
free 24 HHHHCH Bond C H2 Bond free 25 HH HH H2 Bond C H 2 Bond
free 26 HHHHCH2 Bond CH 2 Bond free 27 HH H C H 2 Bond -Bond
free[0077] [Table 3-4] Exanple Al ABA3 R X Y WCy salt 28 HH H H CH2 Bond
Bond Bond free 9 HHHH CH2 Bond Bond Bond free 30 HHH H CH2 Bond Bond
Bond free 3997/ H H H CH2 Bond Bond Bond free 32 HH H H CH2 Bond Bond Bond
free 33 H H&I::EEI 4gond Bond Bond free 34 HH H H CH2 Bond Bond Bond free
35 HH H H Bond“Bond Bond free 36 HH H H CH2 Bond Bond Bond free[ 0078]

C
H
al

Example |A'|A2|A3IR| X | Y Z w Cy salt

28 H|H|H|H|CH:|Bond| Bond | Bond free

29 HIH|{H|H|CH:|Bond| Bond | Bond free

30 HiH|{H|H|CH:|Bond| Bond | Bond free

31 H{H|H|jH|CH,|Bond| Bond | Bond free

ﬁcn

32 H|H|H|H|CHz|Bond | Bond | Bond ./@k"/ free
0
,ﬁi

33 H|H|H|H]|CH2|Bond!| Bond | Bond free

34 HIH|H|H|CH:|Bond | Bond | Bond free

35 H{H|H{H|CH2|Bond | Bond | Bond free

36 HiH|H{H|CH:|Bond | Bond | Bond free




[ Tabl e 3-5][0079] [Table 3 -6] Exanple A1 A2 AS RX Y WCy salt 46 HHHH
CH2 Bond CH2 O free 47 HHHHCH Bond CH2 Ofree 48 HH H Me CH2 Bond Bond
Bond freew02ot/d384d1H CH2 CH2 Bond Bond free 50 H H H H €8zdpP®oBosvd41Bond
Bond free 51 HH HH CHWw Bond Bond Bond free 52 H H H CH2 Bond Bond Bond
free 53 HH H CH2 Bond Bond Bond free[ 0080] Exanple 54 (Cal ci um eval uation
test for MCH R) An FDSS assay can mfasure the intracellular calcium
concentration d can evaluate the Gg- coupled receptor activity using the
cal ci um coh®@hftation as an index. For exanple, the assay can deternmine
V\/net her an ,Fn%ai% ? ]%]s an antagoni st, an inverse agoni st or an agonist for a
- coupl e[i e The FDSS60 OO(trr) system (Hamamat su Photonics K .K.)

|s desi gned-to nmfn val gt based—er—FupetiongHty—steh—fs—
rreasurerrerExmhplmkAhcA? Af bR cé(c ur f gr tZgh hr\Wughput €gr eeni| sglt
I nt racel | pH-ar—eetettm+retrepse—by
37 |H|H|H|H|CH:|Bond | Bond | Bond {@\CN free
N\
38 H{H|H]|H|CH:]|Bond| Bond | Bond | P free
Cl
Cl
39 H|{H|H|H|CH:!|Bond| Bond | Bond /@\ free
OMe
40 |H|H|H|H|CH:|Bond| CH, | Bond (@ free
F
MeO
41 |H|H|H|H|CH.|Bond| CH. | Bond ;@ free
F
42 |H|H|H|H|CH.|Bond| CH, | Bond (@[ free
F
Cl
43 |H|H|H|H|CH|Bond]| Bond | Bond (@ free
F
44 |H|H|H|H|cH:|Bond | CH. | Bond )@ free
Cl
45 |H|H|H|H|CH,|Bond | CMe, | Bond (@’ free




activation of a Gg- coupled receptor can be fluoronetrically nmeasured by

I ncorporating a calciumindicator (such as Fluo4) into cells. On the other
hand, thewasssay3gmmnot neasure the activation of G and GoTdprpPd/eEr441
receptors, because the activation is not associated with cal cium signaling
pat hways. Intracellular fluorescence can be rapidly and successively
measured in a 96-well mcroplate or 84 384- well microplate using a
fluoronetric inmagi ng plate reader system FDSS6000(tn) can sinultaneously
measure fl1U®Pé8kence in all wells sensitivel y, accurately and by seconds.
Thi s systeﬁ,i S idga{5 for functional analysis in cells such as nonitoring of
an intrace ?J]PJa? a E:i um fl ow generated within several seconds after
activati opof—a CGg-coupled rec —lest—mpt-hodpr—the—day—before—thg test,
cells stabExame eas Ag Aérh-Rendog@nOLs Yctf v MCHWR Jer e €geded|saltq a
96- wel | njperoptate—ar—3{—304—Fetts—per—weh———10p—t—per—wett—ofTagdi um
(Dul beccol s nodi fj ed| Eagl ejnmed}] um contiai ni ng 10% f et all bovigersefum {2 mM
gl utam nel 14gM spdi b Py Uviat p al, Ol Bore MEHA L8O pifl = @ was$freeqd for
culture. On the dray bf {he|tes}t, the redi unp was cl

47 |H|H|H|H]| CH [Bond|CH,| O -/©\c. free
F

48 |H|H|H|Me| cH, |Bond|Bond|Bond free
Cl
: F

40 |H|H|H|H| CcH | CH, |Bond|Bond “@[ free
Cl

50 |H|H|H|H |CHCH,|Bond |Bond|Bond free

Me

(=}

F
5t |H|HIH!|H| cHMe |Bond|Bond|Bond (@ free
CI

52 |H|[H|F|H| CH: |Bond|Bond|Bond free
Me

(*]

53 |H|F|H|H| CH: |Bond|Bond|Bond (@ | free
OMe




renoved and an assay buffer {Hank's bal anced salt solution containing 20 nM
HEPES, 0.5 mM probenecid, 0.05 ng/nmL. amaranth and 0. 2% bovi ne serum al bum n
(BSA), phHve 28104B8®ont ai ni ng 2 mM Fl uo4- AM and 0. 04% Pl uiromiJe20842¢74%as added
at 100 nmL per well, followed by incubation in a 5% CQ2 incubator at 37C for
30 mnutes. An assay buffer containing each concentration of MCH was added
at 50 nL per well, and transient ch8Rges in the intracellular calcium
concentratjon induced by MCH were nonitored using FDSS6000(tm) at Ex. 488
nm and Em &P lhm for 180 seconds. In testing the antagonistic activity of

the anal yig, NOH vee fddeds e 8.1 el Goncentr abloncginp0 nM An i nhi bition

curve was vari ous concéenfrations o e analyte, and the

concentration of th%m@&ﬁﬁéée%é i, b4k Qe 20%0-8f thBeihpgreaseuil Ar
i ntracel lul ar cal ci umwhen 50 nM MCH was added (I C50 val ue) was cal cul at ed

usi ng dat a. 2N Y| SoSQEAMBL 16N 1 Shd M8k . ePa1ubB88the Chgt Beuplayounds of the
present invention, the conpounds having an I C50 value of 50 nMor |ess
areshown belawpt &Exanpt evNog. uding 2the 3caldiumbeonbentFaribnlls a4,
index. For example, the assay can determine whether an
analyte is an antagonist, an inverse agonist or an
agonist for a Gg-coupled receptor. The FDSS6000™
system (Hamamatsu Photonics K.K.) is designed to
10 perform evaluation based on functionality such as
measurement of intracellular calcium for high-
throughput screening. Intracellular calcium release by
activation of a Gg-coupled receptor can be
fluorometrically measured by incorporating a calcium
15 indicator (such as Fluo4) into cells. On the other
hand, the assay cannot measure the activation of Gi-
and Go-coupled receptors, because the activation is not
asgociated with calcium signaling pathways.
Intracellular fluorescence can be rapidly and
20 successively measured in a 96-well microplate or a 384-
well microplate using a fluorometric imaging plate
reader system. FDSS6000™ can simultaneously measure
fluorescence in all wells sensitively, accurately and
by seconds. This system is ideal for functional
25 analysis in cells such as monitoring of an
intracellular calcium flow generated within several
seconds after activation of a Gg-coupled receptor.

Test method



14, 15, 18, 19, 23, 27, 28, 29, 30, 31, 32, 33, 35, 36, 37, 38, 39, 43, 46,
47, 51 and 53. Furthernore, 1C50 values o f sonme conpounds o f the present

i nventi orware1isesm in Table 4 . [0082] [Table 4 ] Tabl @C#/JPNOUSTHRIAL
APPLI CABI LI TY [0083] The conpound o f the present invention has MCH
receptor antagonistic action and used a s a prophylactic or therapeutic
drug for disease associated with MCH® and nore specifically, can b e used a

s a prophylactic or Reﬁgg ﬁtlcpgggg ghed%%r ZS|%t%§l%g£g di sorders
r, trduma S

(such a s generalize post di sorder,

pani ¢ di SOLgBLe<8PRESHL eﬁaggghahgeagkagred%ﬂ@ RGPl AL e sor der)

attention I CI Ia, Mmani c-adepressi ve I'l'l ness, schi zophrenl a,

mood di Sorgeégwé&iea%cré egRedibsonder § o abb ALk S FEYBLY . | MPBLI BN,
cogni tive I mpairnent, denentia, amesia, delirium obesity, eating

di sorder, appeykie dEsarfesiuhyReuphegica. sbmbaiirdedcidaeukokictiuk abet es,
cardi ovascul ar di seases, hypertension,

5 containing 10% fetal bovine serum, 2 mM glutamine, 1 mM
sodium pyruvate and 0.5 mg/mL G418, pH = 7.4) was used
for culture. On the day of the test, the medium was
removed and an assay buffer {Hank's balanced salt
solution containing 20 mM HEPES, 0.5 mM probenecid,

10 0.05 mg/mL amaranth and 0.2% bovine serum albumin
(BSA), pH = 7.4} containing 2 uM Fluo4-AM and 0.04%
Pluronic F127 was added at 100 pL per well, followed by
incubation in a 5% CO; incubator at 37°C for 30 minutes.
An assay buffer containing each concentration of MCH

15 was added at 50 uL per well, and transient changes in
the intracellular calcium concentration induced by MCH
were monitored using FDSS6000™ at Ex. 488 nm and Em.
530 nm for 180 seconds. In testing the antagonistic
activity of the analyte, MCH was added to a final

20 concentration of 50 nM. An inhibition curve was
prepared with various concentrations of the analyte,
and the concentration of the analyte inhibiting 50% of
the increase in intracellular calcium when 50 nM MCH
was added (ICsy value) was calculated using data

25 analysis software Origin Ver. 6.

[0081]
Of the compounds of the present invention,

the compounds having an ICs, value of 50 nM or less are



dyslipidem a, nyocardial infarction, novenent disorder (such as Parkinson's
di sease, epilepsy, convulsion or trenor) , drug abuse, drug addiction or
sexual dywbenowa3smwiCLAIMS 1 . A conpound represent ed byPCogRrzdogog7HI1, a
pharmaceutically acceptable salt or a hydrate thereof: [Formula 1 ]
wherein, in the fornula (1) Ris a hydrogen atomor a G _6 al kyl group,- A
1, A2 and A 3, which may be the sa or different, are each a hydrogen
atom a halogen atom a G -s alkyl group or a G _ 6 al koxy group,- Xis a
G-6 a|ky|%H§Wﬁr%%g°

WY is a bond or a G-s alkylene group,- is a bond or a

C _6 al kyl ene group,%¥ggéfénN&gg g&-Elagkykeng ggoup gy gpg g@Qstituted
|

with an aryl group; a bond of "an’oxygeh afom’ and Cy is an’aryl group
or a heterparylsgropp, ; yhepei npthesarybograyp g, the, hgser aarylzggroup may
have one tg fhreg suBst??uenfs,_ﬁh?cﬁ nag b e the same or different,
selected fgom ghe g50ups consi skiyngsaf adg 53.

5 Furthermore, ICs, values of some compounds of

the present invention are shown in Table 4.

[0082]

[Table 4]

Table 4

Example No. ICs5q (nD) Example No. ICs (NM)

2 6.22 32 10.7
3 10.9 33 1.96
5 1.50 37 18.3
7 9.08 38 18.8
8 19.2 46 434
19 3.85 51 1.07
27 19.7 53 393

INDUSTRIAL APPLICABILITY
foo83]

10 The compound of the present invention has MCH
receptor antagonistic action and used as a prophylactic
or therapeutic drug for disease associated with MCH,
and more specifically, can be used as a prophylactic or
therapeutic drug for depression, anxiety disorders

15 (such as generalized anxiety disorder, posttraumatic
stress disorder, panic disorder, obsessive-compulsive

disorder or social anxiety disorder), attention deficit



hal ogen atom a cyano group, a Cl1-S al kyl group, a G -6 al koxy group,
wherein the G- 6 alkyl group or the G _6 al koxy group may be substituted
wi t h one wo 2btwseoomal ogen at onms, and a C2- al kanoyl grompTAP200¥be4€i0npound,
a pharmaceutically acceptable salt or a hydrate thereof according to claim
1, wherein, inthe formula (1) , Ris a hydrogen atom- Al, A2 and A3 are
each a hydrogen atom X is a Ci-6 d%ylene group; Y is abond; Zis a bond

or a G _d alkylene grou wherein  the G -.6 al.kyl e group may be
substi t ut ealﬁnéfﬁeﬁn Wgagrglﬁ‘ﬁl;c-ﬂﬁpgegsﬁgﬁd lg?inae%%dxygen atom and Cy is a
phenyl gr O%Bhgrzo hQ‘t%Hi Y| 1 868UR 1 SWOEIN ts\%?lce%}?n%ll oun r-ddigs pyridyl

group may have~one to three substituents, ich’'may b€ the same or

different, ed bremt BRogE PHRNEONSHH MG v iddadhagent atom a cyano
group, a aﬁ‘éé%g%léyfnggrgggp, G- 6 al kg%l/ilgr oup,:L \?ﬁer ein the C-b alkyl

group or themehtif,abkexyidroup1nBY uke Rsiithyt e tinch carHded hr ee
hal ogen atons, and a C2~ al kanoyl group.

5 appetite disorder, hyperphagia, bulimia, cibophobia,
diabetes, cardiovascular diseases, hypertension,
dyslipidemia, myocardial infarction, movement disorder
(such as Parkinson's disease, epilepsy, convulsion or

tremor), drug abuse, drug addiction or sexual

10 dysfunction.



3 . The conpound, a pharmaceutically acceptable salt or a hydrate thereof
according to claiml1l , wherein, in the fornmula (1) , Ris a hydrogen atom -
Al, A2 amaloABioaBswoeach a hydrogen atom X is a met hyl enecgaepy/osvher ei n t he
met hyl ene group may be substituted with a nethyl group; Y is a bond; Zis a
bond or a nethylene group; Wis a bond or an oxygen atom and Cy is a phenyl
group, wherein the phenyl group may &fave one to three substituents, which
may be the sane or different, sel%ﬁg§§%§=ron1the group consisting of a

hal ogen atom a G _ 6 al kyl group, -6 al koxy group and a C2- al kanoyl

group. 4 .lThe conpoxnggwﬁgﬁﬁaa§§g£ggghkﬁgagge@B@Q gasq&glo% a hydrate

t hereof according to'c rernt npound represented by the

formula (1)pLsn3-0BEE ¢ 0zhi2, 03 adniatbabydnegeoral in- 7 -
yl) nethyl h%?%%??ﬁ???i‘!??ﬁ%ES%*{-Z’S%I’%,S%‘?f% uor o- I\I—Sfa{l- [(2-0x0- 1,2,3,4-
tetrahydrogebpahitR-17- yl)methyl] piperidin-4-yl}benzam de, 3,5-difluoro-N
{1 - [(2-0x0-1, 2 ,3 ,4-tetrahydroquinolin- 7 -

Al 0
O (1
o) N X
I
R A3

wherein, in the formula (I)

R is a hydrogen atom or a Ci.s alkyl group;

A, A? and A®, which may be the same or
different, are each a hydrogen atom, a halogen atom, a
C1-s alkyl group or a Ci.s alkoxy group;

X is a Ci;-¢ alkylene group;

Y is a bond or a Ci¢ alkylene group;

Z is a bond or a Ci-¢ alkylene group, wherein
the C;.¢ alkylene group may be substituted with an aryl
group;

W is a bond or an oxygen atom; and

Cy is an aryl group or a heteroaryl group,
wherein the aryl group or the heteroaryl group may have
one to three substituents, which may be the same or
different, selected from the group consisting of a
halogen atom, a cyano group, a Ci¢ alkyl group, & Ci
alkoxy group, wherein the Cis alkyl group or the Ci.s
alkoxy group may be substituted with one to three

halogen atoms, and a Ci.¢ alkanoyl group.
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4~f | uor o-We{2btro/3¢®1oxo-1, 2,3, 4-tetrahydroquinolin- 7 Pcyurnmwhwwp

, 3 ,4 -tetrahydroqui nolin-

pi peridin

-4-yl }benzam de , 3-chloro-N{Il- [(2-0x0-I, 2

, 4-tetrahydroqui nolin- 7- yI)nethyI] iperidin-4 -yl }benzanlde ,

3-methyl-N- {1- [(2-0x0-1, 2 ,3 ,4- t r ahydr oqui nol i n- 7 yl) nethyl]

pi peri di n-

4-tetrahyd OqU|noI|n-
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,3,4-tetra@Mg£Qgﬂlnghl@he7f5kmhmgthyhl]plper |d|n- 4 yI}benzatnlde ,
4-fluoro-N-{I- [(2-oxo-1,2,3,4-tetrahydroquinolin-7- yl) nethyl]

pi peridin-4-yl} -3- &trifbuayamregbul htbanzam de, 3-fluoro-N-{I-

[ (2- oxo-1
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(trifluoromethyl)benaap afe,ar® B daret baxpy- B hfidrdoer exon;, 2, 3,

4-tetrahydroquinolin- 7-yl )nethyl] piperidin-4 -yl }benzamde , N -{I-
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2 ,3 ,4-t& dahpdCogubnhblyilane7group;

Y is a bond;

7Z is a bond or a C;¢ alkylene group, wherein
the Ci.¢ alkylene group may be substituted with an aryl
group;

W is a bond or an oxygen atom; and

Cy is a phenyl group or a pyridyl group,
wherein the phenyl group or the pyridyl group may have
one to three substituents, which may be the same or
different, selected from the group consisting of a
halogen atom, a cyano group, a Ci.¢ alkyl group, a Ci
alkoxy group, wherein the C..¢ alkyl group or the Ci
alkoxy group may be substituted with one to three
halogen atoms, and a Cz.¢ alkanoyl group.
3. The compound, a pharmaceutically acceptable
salt or a hydrate thereof according to claim 1,
wherein, in the formula (I),

R is a hydrogen atom;

A', 2% and A® are each a hydrogen atom;

X is a methylene group, wherein the methylene
group may be substituted with a methyl group;

Y is a bond;

7 is a bond or a methylene group;
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yl) nmethyl] piperidin-4-yl} benzamde, N -{l- [(2-o0x0-1,2, 3
,4-tetrahydroquinolin- 7 - yl)nmethyl] piperidin-4-yl} -2, 2-di phenyl acet
am de, 4-wbl2oro38ofil uoro-N-{I- [(2-o0x0-I, 2 ,3 ,4 - PCT/JP2009/067441
tetrahydroquinolin-7-yl) methyl] piperidin-4- yl}benzam de, 3-brono-N-{I-
[(2-0x0-1, 2 ,3 ,4-tetrahydroquinolin- 7- yl) nmethyl] piperidin-4-yl}
benzam de, 3-fluoro-5-nethoxy-N {l Sn‘[(z oxo-1, 2 ,3,4- tetrahydroquino

in- 7-yl) methyl] p| e 1-d C 0-4-fluoro-N-{lI -
[(2-oxo0-1, 2,3, R’fetrgh%c??loqﬁryc P‘l& ) %tr?é}[h;%riapi peri di n- 4 A

yI}benzan1de , 3-ace 1sNa enffl299%0p, wheteidr tt@ld FnE@RAqui nol i n-7-
yl ) met hyl ]piperidin-b%l nggg‘gg 3 4,5-trifluoro-N{l- [(2-o0x0-1I,

2,3, 4 - tgkbabyﬁiagquhwl bff'l'e Toy lbhreet byl tpitperitd Nwhich may be

yl } benzam de, 4-f | uor o- 3- net hoxy-N-{I- [(2-ox0-1, 2 ,3 ,4 -
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3-chloro-5-fluoro-N-{I- [(2-0x0-1, 2 ,3,4-
consisting of a halogen atom, a Ci-¢ alkyl group, a Ci-s
alkoxy group and a C;.¢ alkanoyl group.
4. The compound, pharmaceutically acceptable
salt or a hydrate thereof according to claim 1, wherein
the compound represented by the formula (I) is
3-methoxy-N-{1-[(2-oxo-1,2,3,4~tetrahydroquinolin-7-
yl)methyllpiperidin-4-yl}benzamide,
3-fluoro-N-{1-[(2-0ox0-1,2,3,4-tetrahydroquinolin-7-
yl)methyllpiperidin-4-yl}benzamide,
3,5-difluoro-N-{1-[(2-ox0-1,2,3,4-tetrahydroquinolin-7-
yl)methyl]piperidin-44yl}benzamide,
3,4—difluoro—N—{1—[(2-oxo—1,2,3,4—tetrahydroquinolin—7—
yl)methyl]l piperidin-4-yl}benzamide,
4-fluoro-N-{1-[(2-ox0o-1,2,3,4-tetrahydrogquinolin-7-
yl)methyl]lpiperidin-4-yl}benzamide,
3-chloro-N-{1-[(2-0ox0-1,2,3,4-tetrahydrogquinolin-7-
yl)methyllpiperidin-4-yl}benzamide,
3-methyl-N-{1-[(2-0ox0-1,2,3,4-tetrahydroquinolin-7-
yl)methyllpiperidin-4-y1l}benzamide,
3,5-dichloro-N-{1-[(2-0ox0-1,2,3,4-tetrahydroquinolin-7-
yl)methyl]lpiperidin-4-yl}benzamide,
3,4-dichloro-N-{1-[(2-ox0-~1,2,3,4-tetrahydroquinolin-7-
yl)methyl]lpiperidin-4-yl}benzamide,

4-fluoro-3-methyl-N-{1-[(2-0x0-1,2,3,4-



tetrahydroquinol in- 7-yl )methyl] piper idin- 4- yl}benzam de,
3-cyano-N-{l- [(2-o0ox0-I, 2 ,3,4-tetrahydroquinolin- 7 - yl) methyl]

pi peri di wo-29iojdzeqwzam de, 5-chloro-N {1- [(2-o0x0-1 , 2, BCHAP2009/067441
tetrahydroquinolin- 7- yl) methyl] piperidin-4-yl}pyridine-3-carboxam de,
3-chl oro-5-met hoxy-N-{I - [(2-o0xo0-1I, 52 3 ,4- tetrahydroquinolin-7-yl)

nmet hyl ] piperidin-4- yl}ben zam de ;774- chloro 3-nmethyl -N-{I- [(2-0ox0-1, 2

(3- ohl or o 45T oEReR TR TR R s fadpda v benzam de 2 -

tetrahydroqqpygﬂéhdg&g) met hyl ] piperidin-4- yl}acetamde, 2 -
(3-chl oropherioxy) -N- {l- [(2-oxo-I, 2 ,3,4- tetrahydroquinolin-7-yl)

met hyl ] pi Pﬁfﬂldidrc4~N¥ﬂJ}aP€2%Etdlel 22,38 Cetﬂi@é@réwaﬁ@@@lﬁbiin f1- (2-oxo-1,

2,3,4 - tetrahydroquinolin- 7-yl) ethyl] pi peridin-4-yl}benzam de or N -{I-

[ ( 6- f | uor 02 ynettry 11,12, ped; 4d i -ef Hahy- ¥ ottt Dol wdroe thyl) benzamide,
3-fluoro-N-{1-[(2-0ox0-1,2,3,4-tetrahydroquinolin-7-
yl)methyl]lpiperidin-4-yl}-5- (trifluoromethyl)benzamide,
3,5-dimethoxy-N-{1-[(2~-0ox0-1,2,3,4-tetrahydroquinolin-
7-yl)methyl]lpiperidin-4-yl}benzamide,
N-{1-[(2-0ox0-1,2,3,4-tetrahydroquinolin-7-
yl)methyl]lpiperidin-4-yl}benzamide,
N-{1-[(2-0x0-1,2,3,4-tetrahydroquinolin-7-
yl)methyl]lpiperidin-4-yl}-2,2-diphenylacetamide,
4-chloro-3-fluoro-N-{1-[(2-ox0-1,2,3,4-
tetrahydroquinolin-7-yl)methyl]piperidin-4-
yl}benzamide,
3-bromo-N-{1-[(2-0x0-1,2,3,4~tetrahydroquinolin-7-
yl)methyl]lpiperidin-4-yl}benzamide,
3-fluoro-5-methoxy-N-{1-[(2-ox0-1,2,3,4-~
tetrahydroquinolin-7-yl)methyl]lpiperidin-4-
v1}benzamide,
3-chloro-4-fluoro-N-{1-[(2-ox0-1,2,3,4-
tetrahydroquinolin-7-yl)methyl]lpiperidin-4-
yl}benzamide,
3-acetyl-N-{1-[(2-oxo0-1,2,3,4-tetrahydroquinolin-7-
yl)methyllpiperidin-4-yl}benzamide,
3,4,5-trifluoro-N-{1-[(2-0x0-1,2,3,4-
tetrahydroquinolin-7-yl)methyllpiperidin-4-

yl}benzamide,



yl) nmethyl] piperidin-4-yl} -3-nmethoxybenzamde . 5 . A pharnmaceuti cal
conposi tion containing theconpound, a pharmaceutically acceptable salt or a
hydr at e twerewfo3smeor ding to any one of clains 1 to 4 a®RCaIPAOL/ D@41
ingredient . 6 . The pharnmaceutical conposition according to claimb5 ,
which is a nmelanin- concentrating horgpne receptor antagonist. 7 . A
prophyl actic or therapeutic drug containing the conpound, .a

phar maceut i galfllycrecapraiyingan- {ar- @ usdiate 4 hereof according to any one
of clainmse 1 to 4 as an active ingredient, for dbpression, anxi ety disorders

(gener al i zede&mahgiyrodivsiarcdeim, - 7pQaLt) tiealval]ipd R ieBis -di sor der, panic

di sorder, obsessive-conpul sive disorder or social anxiety disorder) ,
attention d¥liibenzaemdceder, nania, mani c- depressive ill ness, schizophrenia,
nood di sorders, _stress, sleep disorders, attacks, nmenory inpairnent,

cogni tive i RpEPARERT 5 -ddienc-&- (amldeir-exoddl,izi3um- obesity, eating

di sor der, agggtih§ di sor,der,, h%perpha%ia, bulim a, cibophobia, diabetes,
car di ovascuFSFFar¥exeeyinplda-snd) Bethgyd pipegddia-4myocardial infarction

novenent d|§9§gghz Eﬁgﬁtnson s di sease, epilepsy, convulsion or trenor),

3—cyano—N—{l—[(2~oxo—1,2,3,4—tetrahydroquinolin—7-
yl)methyllpiperidin-4-yl}benzamide,
5—chloro-N-{1—[(2—oxo-1,2,3,4-tetrahydroquinolin-7—
yl)methyl]piperidin-4-yl}pyridine-3-carboxamide,
3-chloro-5-methoxy-N-{1-[(2-oxo0-1,2,3,4-
tetrahydroquinolin-7-yl)methyl]l piperidin-4-
yl}benzamide,
4-chloro-3-methyl-N-{1-[(2-ox0-1,2,3,4-
tetrahydroquinolin-7-yl)methyllpiperidin-4-
y1l}benzamide,
2-(3-chloro-4-fluorophenoxy) -N-{1-[ (2-oxo-1,2,3,4-~
tetrahydroquinolin-7-yl)methyl]lpiperidin-4-
yvl}acetamide,
2-(3-chlorophenoxy) -N-{1- [ (2-0ox0-1,2,3, 4-
tetrahydroquinolin-7-yl)methyl]l piperidin-4-
yl}acetamide,
3-chloro-4-fluoro-N-{1-[1-(2-0ox0-1,2,3,4-
tetrahydroquinolin—?-yl)ethyl]piperidin—4—yl}benzamide
or
N—{l-[(6—fluoro-2-oxo—1,2,3,4-tetrahydroquinolin—7—
y1l)methyllpiperidin-4-yl}-3-methoxybenzamide.

5. A pharmaceutical composition containing the



drug abuse,

drug addi ction or sexual dysfunction.
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compound, a pharmaceutically acceptable salt or a
hydrate thereof according to any one of claims 1 to 4
as an active ingredient.
6. The pharmaceutical composition according to
claim 5, which is a melanin-concentrating hormone
receptor antagonist.
7. A prophylactic or therapeutic drug containing
the compound, a pharmaceutically acceptable salt or a
hydrate thereof according to any one of claims 1 to 4
as an active ingredient, for depression, anxiety
disorders (generalized anxiety disorder, posttraumatic
stress disorder, panic disorder, obsessive-compulsive
disorder or social anxiety disorder), attention deficit
disorder, mania, manic-depressive illness,

schizophrenia, mood disorders, stress, sleep disorders,

.attacks, memory impairment, cognitive impairment,

dementia, amnesia, delirium, obesity, eating disorder,
appetite disorder, hyperphagia, bulimia, cibophobia,
diabetes, cardiovascular diseases, hypertension,
dyslipidemia, myocardial infarction, movement disorder4
(Parkinson's disease, epilepsy, convulsion or tremor),

drug abuse, drug addiction or sexual dysfunction.



