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conmpound. BACKGROUND ART 5 Since causal factor of
schi zophrenia as well as of blpolar di sorder, nood
di sorders and enotional disortlers is heterogeneous it

is desirable that a dru | e phar macol ogi ca
effects so as to develo%ﬂgﬁhi%i ment spectrum
WO2004/ 026864A1 di scl oses that a Carbo%@&ﬁﬁ
|%F MENTAL DISORDERS
(wherein A"' represents - (CH)nCH2- , - (CH2)nDO,
etc.; mrepresents an integer of 1 to 4 ; and R
represents a hydrogen atom a C _4 al kyl group which
may be substituted with 1 to 3 fluorine atons, etc.)

hagsrPZiNTRGEeptof-ant agoni st activity and serotonin 2A
(5-HT 2 ) receptor antagonist activity and it is

effective fortyeeqtrimaintofi el zephren & and- gt hefove1
central nervous systemdi sorders) . However, there Is

nohdeseitigitdldr: icomdaR@d/ 026864A1 t hat carbostyr|
derivatives described
BACKGROUND ART
Since causal factor of schizophrenia as well
as of bipolar disorder, mood disorders and emotional
disorders is heterogeneous, it is desirable that a drug
has multiple pharmacological effects so as to develop
wide treatment spectrum.
W02004/026864A1 discloses that a carbostyril

derivative represented by the general formula:
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(wherein A' represents - (CH,),CHz-, -(CHz)pO-, etc.; m

represents an integer of 1 to 4; and R® represents a
hydrogen atom, a C;-4 alkyl group which may be
substituted with 1 to 3 fluorine atoms, etc.) has D,
receptor antagonist activity and serotonin 2A (5-HT,a)

receptor antagonist activity and it is effective for



in the docunent have D2 receptor partial agoni st

activity, 5-HT 2A receptor antagonist activity, oc
woeamstdre4 ant agoni st activity and serotoni n upPakapr2006/308162

inhibitory activity together and have a w de treatnent

spectrum WO 2005/019215 Al di scl oses the conpounds

represented by the foll ow ng“fornula: (mhereln Ais

_(E%Q%EHE%E Bf?%%ﬁ%708hre oreggﬁkgk%Er Eﬁ Iggfaéﬁs

in o or CH, provided that at |east one
gggggg é}g%rQ rsi and Y are independently C N or

the l'ike, anﬁoh@%egonghg?%ngnaé @%%Clk§% qgle or

doubl e bond; Rl is hydrogen, group or the
|'W@QO@@/OB@BGBﬁla@HaB7p§§% s%@&ﬁqsagkivgqu%%?%es%rlbed

al kyl group or the G'represents a gro
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dopam ne D2 receptors. 1019215 A | es that

Smﬁoﬂ‘@ppnﬂSHmAS@e@%@ﬁdrh%ﬁﬁﬁa@d?ﬁ\éﬂ: A BAGH M L Yo,
aspartial agonists of D2 receptors or an activity as

anteaEmi ot sanfafonesephot syiandafmysbeoebheet e fker

the treatnment of schizophrenia and other centra

nemioiUst Bysy eact Honky et og¥WEh200806182%5 A Wwidees reettment
spectrum.

10 WO 2005/019215 Al discloses the compounds

represented by the following formula:
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(wherein A is - (CHz),CHy—, =(CHy)g0- or the like; m is an

integer of 2 to 5; D is N, C or the like; % and Q are
independently N, C or CH, provided that at least one of

15 Z and Q is N; X and Y are independently C, N or the
like, and the bond between X and Y is a single or
double bond; R! is hydrogen, (C;-C3)alkyl group or the
like; R% R°, R® and R’ each represents hydrogen, alkyl
group or the like; and G represents a group of

20 monocyclic or bicyclic compound), which bind to
dopamine D, receptors. WO 2005/019215 Al teaches that

some compounds disclosed therein have an activity as



specifically disclose the conpounds of the present
i nvention. DI SCLOSURE OF THE | NVENTI ON An obj ect of

woOheospmesent i nvention is to provide an anti pspcigPri006/308162

drug which has a wi der treatnment spectrum |ess side
effects and excellent tolerahility and safety as
conpared wth well-known typﬁcal and atypica
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i nhi bitory effect (or serotonin reuptake inhibitory

ef §pst)rieget heniknladdi thanchapbhese eff @¢s prient
present invention has been conpleted based onthis

fi mvégzidhe present invention provides a heterocyclic
conmpound represented by the general formula
(1):[wherein ring Q represented by

DISCLOSURE OF THE INVENTION

An object of the present invention is to
provide an antipsychotic drug which has a wider
treatment spectrum, less side effects and excellent
tolerability and safety as compared with well-known
typical and atypical antipsychotic drugs.

The present inventors have conducted
intensive studies on the above-described problem and
consequently succeeded in synthesizing a novel compound
which has dopamine D, receptor partial agonist activity
(D2 receptor partial agonist activity), serotonin 5-HT,,
receptor antagonist activity (5-HT,;a receptor antagonist
activity) and adrenalin o; receptor antagonist activity
(ap receptor antagonist activity) and further has
serotonin uptake inhibitory effect (or serotonin
reuptake inhibitory effect) together in addition to
these effects. The present invention has been
completed based on this finding.

The present invention provides a heterocyclic

compound represented by the general'formula (1):



represents (wherein represents -NHCH 2- |, -N=CH,
-CH2-NH or -CH=N-; and the carbon-carbon bond between
woOheocRipwsi ti on and 4-position of the heterocyeCrar2006/308162
skel eton containing Z and Y represents a single bond
or a double bond) ;the ring may have at | east one
substituent selected fromthe group consisting of a
| ower al kyl group, a |ower al kenyl group, a | ower
al kynyl group, a hydroxy group, a |ower al koxy group,
a hal ogenated | ower al kyl group, an aryl group, an
aryl |ower al kyl group, an ar I | oner al koxy group, an
aryl car bonyl group, a | ower aj’kenyl oxy group, a | owner
al kanoyl group, b?\oxy 4 , a
cycl oal kyl group | Fow ,| group, a
hal ogen atom a i A havdVa | ower
al kyl group, a carboxy group, a |owef al\koxycarbonyl
group, an am no group which may havesa lL®wer al kanoyl
group, a nitro group, a hydroxy |ower >al kyl group, an
am no | ower al kyl group which may have a | ower al kyl
gr uperaibhhirefyl Qgregres2nsaluryt ed 3- to 8-nenbered
het er omonocyclic group containing 1 to 2 nitrogen

represents

(wherein

Z—Y

5 represents -NH-CH,-, -N=CH-, -CH,—-NH- or -CH=N-; and

the carbon-carbon bond

between the 3-position and 4-position of the
heterocyclic skeleton containing Z and Y represents a

single bond or a double bond);



atons-substituted | ower al kyl group and an oxo group;
R represents a hydrogen atomor a |ower al kyl group;

wanweAiz4epr esents -0- Al- (wherein A i represenPeTAP2006/308162
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al kyl ene group which may be substituted with a hydroxy
group (wherein the al kyl ene %roup may contain one
oxygen aton) or a |l ower alke ylene group) or a | ower

kyl d_t hat ts
ower 8l kyl che® gFbis, O NeYr [AES G ohPes L?ilee”swwatu@nt

o oup. seLecked, Fram §.0g.g eggsfgyﬂst L89S0 (et gy,

he car on-cC resents a SI ng

%%é bogdio&ePrafké g PSE Tgﬁegrggipkgregroygd

on provi des” a ocy flc conmpoun

th @@ogfngf@\hpf% ”PJ)@eﬁ*lAlkM‘Qf w they rh@%g&enated

represents a bicyclic group se fromt group

consist | a0k Pf g 2heo (VWaer £p1 thLo 63! beR- sarhonohenda k1
bet ween thé@% %05|t§on andp4 %osgﬁlon of ?he 8|cycalcy

hQﬁﬁﬁgﬁyCémCa§%E|E@@@rr§PK@§ﬁn§§o@p§lQﬂ'§r998§r§6nyl
adoubl e bond) ; the ring Q may have 1 to
susiug uedtSower alkenyloxy group, a lower alkanoyl
group, a lower alkanoyloxy group, a cycloalkyl group, a
cycloalkyl lower alkyl group, a halogen atom, a
carbamoyl group which may have a lower alkyl group, a
carboxy group, a lower alkoxycarbonyl group, an amino
group which may have a lower alkanoyl group, a nitro
group, a hydroxy lower alkyl group, an amino lower
alkyl group which may have a lower alkyl group, a
thienyl group, a saturated 3- to 8-membered
heteromonocyclic group containing 1 to 2 nitrogen
atoms—-substituted lower alkyl group and an oxo group;
Ry represents a hydrogen atom or a lower alkyl
group; and
A represents -0-A;- (wherein A; represents an
alkylene group which may be substituted with a hydroxy
group (wherein the alkylene group may contain one
oxygen atom) or a lower alkenylene group) or a lower
alkylene group;
provided that when A represents a lower

alkylene group, the ring Q represents a bicyclic group

selected from the group consisting of:



sel ected fromthe group consisting of a |ower alkyl

group, a lower al kenyl group, a |lower al kynyl group, a
waypdreaiegr oup, a | ower al koxy group, a hal ogerar@e2006/308162

| ower al kyl group, a phenyl group, a phenyl | ower

al kyl group, a naphthyl |ower alkyl group, a phenyl

| ower al koxy group, a naphth$l |ower al koxy group, a

benzoyl group, a | ower al kenyl oxy group, a |ower

al kanoyl group, a | ower al kanoyl oxy group, a cyclo

C3-C8 al kyl gro ¥cl o C3-C8 al kyl | quer al kyl

N
N

group, a hal ogern car haaoyl ich may
have a | ower al ky , a carboxy_ graup, Na | ower
al koxycar bonyl group, jan am no group whi y have

| ower al kanoyl group, 'a nitro group, a hydroxy | ower
al kyl group, an amno | ower al kyl group which nmay have
2 {OMEEC 2L KYho OLRUDon AcL BLERYEofROUP and a satural ed
5- 'to b-nenbered eteronDnocycPlc group containing 1
to 2 nitrogen atons-substituted | ower alkyl group; and
A represents -O Al - (wherein Ai represents a d-Cb
al kyl ene group which may be substituted with a hydroxy
group (wherein the al kyl ene group may contain one
oxygen atom ), or a salt thereof. The present
i nvention provides a heterocyclic

represents a single bond or a double bond)] or a salt

thereof.
The present invention provides a heterocyclic
5 compound represented by the general formula (1),
wherein the ring Q represents a bicyclic group selected

from the group consisting of:

= r}l) = I}I/I\O & NJ = N\ l/ N\
H H

H H
0
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(wherein the carbon-carbon bond

between the 3-position and 4-position of the bicyclic

10 heterocyclic skeleton represents a single bond or a



conmpound represented by the general formula (1) ,
wherein the ring Q represents a bicyclic group

weebwatiz@4f rom t he group consi sting of:the ri ngCQJIPHY6/308162
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have 1 to 3 substituents selected fromthe group
consi sting of a lower alkyl group, a |ower alkenyl
group, a lower al kynyl group,” a hydroxy group, a |ower

al a hal ogenat ed | ower al kyl group, a
g %lg %83d d phenyl |ower alkyl group, a napht hyl

| kyl 0, h
'ngﬁ'ﬁ{ hyl 10 ogf’wly@g?%&plhsg%@n%% ‘%{ﬁ?tl%u?%r
n
o) RERELRZY SLBUPLnd LD Tl aés*%fl%/ P aE G
| kyl n _ato a
ca?g&rlrg 4 LEREE Pl IGaR, 2 3&%%&%5-‘/@9%@&,0%
Bup2 Lowst,e l%%&% kg ggpw%léygﬁgpég)

Y
gr oup mhlcﬁ may have a [ower a noy group

gr@@@eraamM9&0§xoh9w85 éh%ﬁblg@Q%ﬁp,a% %ﬁ? gd!QWﬁkr alkyl

al kyl group which have a | ower "al kyl gr
pheayhp gr @uiaapﬁthm emwegr QURyAN %r@u@yf 50 |ph®nr§M| lquer
al kyl group; and A represents -0-A (mhereln [

r epllesent grauf]- E6napkyhenelgiewp aMibaly FRYWURE a benzoyl
substituted with a hydroxy group (wherein the al kyl ene
groupupaya cbavainalkenyloxy group, a lower alkanoyl
group, a lower alkanoyloxy group, a cyclo C3-C8 alkyl
group, a cyclo C3-C8 alkyl lower alkyl group, a halogen
atom, a carbamoyl group which may have a lower alkyl
group, a carboxy group, a lower alkoxycarbonyl group,
an amino group which may have lower alkanoyl group, a
nitro group, a hydroxy lower alkyl group, an amino
lower alkyl group which may have a lower alkyl group, a
thienyl group and a saturated 5- to 6-membered
heteromonocyclic group containing 1 to 2 nitrogen
atoms-substituted lower alkyl group; and
A represents -0-A;- (wherein A; represents a
Cl-C6 alkylene group which may be substituted with a
hydroxy group (wherein the alkylene group may contain
one oxygen atom)), or a salt thereof.
The present invention provides a heterocyclic
compound represented by the general formula (1),

wherein the ring Q represents a bicyclic group selected

from the group consisting of:



one oxygen aton)), or a salt thereof. The present
i nvention provides a heterocyclic conpound represented

woyodchie2ggeneral fornmula (1) ,wherein the ring €CT/JP2006/308162
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represents a bicyclic group selected fromthe group
consisting of : (the ring Q may have 1 to 3
substituents sel ected from tHe group consisting of a
| ower al kyl group, a |ower al kenyl group, a | ower

al kynyl group, a hydroxy group, a |ower al koxy group,
a hal ogenated | ower al kyl group, a phenyl group, a

phenyl | ower up, a gaphthyl kyl
group, a phenyl |jower |al koxy group, napht hyl | ower
al koxy group, € ogroup, a | owe |y y

group, a |ower al kahoyl group, a |ower alkanoyl oxy
group, a cyclo C3- al kyl group, a cyclo -C8 al kyl

| ower al kyl group, a hal ogen atom a carbanoyl group
whi ch may have a | ower al kyl group, a carboxy group, a

| owves 2l K@XyaRd PORyTegLOdp, 3aBuBBtNOuEHOWP sWhkehclBY rom
have a | ower al kanoyl group, a nitro group, a hydroxy

| ovves abdyd oprospstangaskna Lower abkyl gteup,whi ¢cbwer
may have a | ower al kyl group, a thienyl group and a
pyatictnyl nytoumer hbkgk gieupylograusal & hhdreaf. gThep,
present invention provides a heterocyclic
a lower alkoxy group, a halogenated lower alkyl group,
a phenyl group, a phenyl lower alkyl group, a naphthyl
lower alkyl group, a phenyl lower alkoxy group, a
naphthyl lower alkoxy group, a benzoyl group, a lower
alkenyloxy group, a lower alkanoyl group, a lower
alkanoyloxy group, a cyclo C3-C8 alkyl group, a cyclo
C3-C8 alkyl lower alkyl group, a halogen atom, a
carbamoyl group which may have a lower alkyl group, a
carboxy group, a lower alkoxycarbonyl group, an amino
group which may have a lower alkanoyl group, a nitro
group, a hydroxy lower alkyl group, an amino lower
alkyl group which may have a lower alkyl group, a
phenyl group, a thienyl group and a pyrrolidinyl lower
alkyl group; and
A represents -0O-A;~ (wherein A; represents a
Cl-C6 alkylene group which may be substituted with a
hydroxy group (wherein the alkylene group may contain
one oxygen atom)), or a salt thereof.

The present invention provides a heterocyclic

compound represented by the general formula (1),



conmpound represented by the general formula (1) ,
wherein the ring Q represents a bicyclic group

weebwatiz@4f rom t he group consi sting of : (wher ei RCTAR2006/308162
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car bon-car bon bond between the 3-position and
4-position of the abovenentigned bi cyclic heterocyclic
skel eton represents a single
the, ring Q. my have. 1 to 3 subs
A e T b
r Lo I l; .gr.oup, -a | ower al kynyl group, a
hygEBm Bne g%’[)ug Sﬁ%ls%gag ofS

bond or a doubl e bond) ;
titggnts t.her eo

d.fcyé:lljoqlveqr nqg(yﬁelected

roxy gro ower "al koxy group, a hal ogenated

| ower al kyl group, a phenyl group, a phenyl | ower
al kyl group, a naphthyl |ower alkyl group, a phenyl
| ower al koxy

napht hyl | ower roup, a

benzoyl group : kerarldoxy grbupr—a—kwwer
al kanoyl grou K, al kanoyl oxy ~aNeycl o
C3-C8 alkyl group, B cyflo C3-C8 al kyl |owkr al'kyl

group, a hal ogen at@m a carbanoyl group Wi ch may
have a | ower al kyl group, a carboxy group, a |ower

al koxycar bonyl group, an am no group which may have a
| ower al kanoyl group, a nitro group, a hydroxy | ower

al kyl group, (Bneaning Qomey bhkyl 1gtoup whibch irmpgnhave
a |l ower al kyl group, a thienyl group, a

pyse bt EeAyfronethal gypupr copsbsding ofoaglowsr addyl

group, a lower alkenyl group, a lower alkynyl group, a
hydroxy group, a lower alkoxy group, a halogenated
lower alkyl group, a phenyl group, a phenyl lower alkyl
group, a naphthyl lower alkyl group, a phenyl lower
alkoxy group, a naphthyl lower alkoxy group, a benzoyl
group, a Jlower alkenyloxy group, a lower alkanoyl
group, a lower alkanoyloxy group, a cyclo C3-C8 alkyl
group, a cyclo C3-C8 alkyl lower alkyl group, a halogen
atom, a carbamoyl group which may have a lower alkyl
group, a carboxy group, a lower alkoxycarbonyl group,
an amino group which may have a lower alkanoyl group, a
nitro group, a hydroxy lower alkyl group, an amino
lower alkyl group which may have a Lower alkyl group, a
thienyl group and a pyrrolidinyl lower alkyl group) or
a salt thereof.

The present invention provides a heterocyclic
compound represented by the general formula (1),
wherein the ring Q represents a bicyclic group selected

from the group consisting of:



woanpaund4 r epr esent ed by the genera
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A represents a | ower al kylene group, or a salt

thereof. The present invention provides a heterocyclic
formul a (BET/IP2006/308162
wherein the ring Qrepresents a bicyclic group

sel ected fromthe group consisting of: (wherein the
car bon- carbon bond bet ween tife 3-position and
4-position of the abovenenti oned bicyclic heterocyclic
skel eton represents a single bond or a double bond) ;
the ring Q my have 1 to 3 substituents selected from

the group consi gt iteg Of a Iomgg al kyl a | ower
al kenyl group, ‘ bl ky group Xy group
a | ower al koxy prnd hal ogenat ed | NyL group

a phenyl group, a phepyl lower alkyl group, a naphthyl
| oner al kyl group, a phenyl |ower al koxy group, a
napht hyl | ower al koxy group, a benzoyl group, a | ower
al kenyl oxy group, a | ower al kanoyl group, a | ower

al kaneys DX Ve 196 OtPrbanc¥ &0 &3p&8dal Kyl group, a cyclo
C3-C8 al kyl | ower al kyl group, a halogen atom a

car banoyl group which may have a | ower al kyl group, a
carboxy group, a |lower al koxycarbonyl group, an am no
group which may have a | ower--al-kanoyl group, a

between the 3-position and 4-position of the above-
mentioned bicyclic heterocyclic skeleton represents a
single bond or a double bond):;

the ring Q may have 1 to 3 substituents
thereon selected from the group consisting of a lower
alkyl group, a lower alkenyl group, a lower alkynyl
group, a hydroxy group, a lower alkoxy group, a
halogenated lower alkyl group, a phenyl group, a phenyl
lower alkyl group, a naphthyl lower alkyl group, a
phenyl lower alkoxy group, a naphthyl lower alkoxy
group, a benzoyl group, a lower alkenyloxy group, a
lower alkanoyl group, a lower alkanoyloxy group, a
cyclo C3-C8 alkyl group, a cyclo C3-C8 alkyl lower
alkyl group, a halogen atom, a carbamoyl group which
may have a lower alkyl group, a carboxy group, a lower
alkoxycarbonyl group, an amino group which may have a
lower alkanoyl group, a nitro group, a hydroxy lower
alkyl group, an amino lower alkyl group which may have

a lower alkyl group, a thienyl group, a pyrrolidinyl



nitro group, a hydroxy |ower al kyl group, an am no
| oner al kyl group which nmay have a | ower al kyl group,

wa 200si1iemgh group and a pyrrolidinyl | ower al kyPCgoppe/308162
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or a salt thereof. Anong the heterocyclic conmpounds or
salts thereof represented by the fornula (1),

pref erabl e conpounds includela conpound or a salt
thereof selected from (1) 7- [4- (4 -ben zo [b]

t hi BpFena 4Ly - ﬁFBBPa?PH 2 gKP BECGRy] 2nd

-1 H I 2-

(I ophen- 4- yi- FFREFaSTES - yPyopr Spoagpne. broup, or a

-1 H UI olin-2-one, (3) 7- [3- (4-benzo [Db]

t hPOphen=4=§P= pi perazin- 1-yl) propoxy] -3,

4-Q|hydro lkiﬁglngéégn Eﬁg P§ éat8§t 1d%4 be%e%e[%kycllc

t hi ophen-4 era2|n-

fagityne: i%bﬁggggkg& By 08¢ %%anl[%OF&ﬂl?h3€9 [b]

h|o erazin

o Dy gt 0- {HEQHiRQ'QnerPQ§eﬁBQ §6%l@¥%§1&4g9%ﬁﬁogghected

t
4-
t hi ophen-4 pi per azi n- yl') propo
4-
a

ﬂf@wdgggI@f@ﬁ@ngéhgigtpgg,ogr a salt thereof. In
d

ddi ti on, anong the heterocyclic conpounds

and

between the 3-position and 4-position of the above-
mentioned bicyclic heterocyclic skeleton represents a
single bond or a double bond);

the ring Q may have 1 to 3 substituents
selected from the group consistiné of a lower alkyl
group, a lower alkenyl group, a lower alkynyl group, a
hydroxy group, a lower alkoxy group, a halogenated
lower alkyl group, a phenyl group, a phenyl lower alkyl
group, a naphthyl lower alkyl group, a phenyl lower
alkoxy group, a naphthyl lower alkoxy group, a benzoyl
group, a lower alkenyloxy group, a lower alkanoyl

group, a lower alkanoyloxy group, a cyclo C3-C8 alkyl



or salts thereof represented by the fornmula (1),
pref erabl e conpounds i nclude a conpound or a

weabdstihawseof sel ected from (1) 7- [3- (4-benzectip2006/308162

t hi ophen-4-yl - pi perazin- 1-yl) propoxy] -3,
4- di hydr o- 2H-i soqui nol i n- I-one (2) 7- [3- (4-benzo [ b]
t hi ophen-4-yl - pi per azi n- 1 y ? propoxy] -2-nethyl -

i gg&"ﬁﬁ' 3°qypa§|¢” 3@ )mgfgrog;]ﬁ . gs,g?g@nzag 18
?b%t% or‘JBh 3fg%l% n%erél? (“)a?}blﬂ%%@ (%Ower alkyl

5
(o thég A noqfw = agiasbi et roup,
Zﬂh'%%ﬁ%'ngrbﬂppgﬂﬁ%ha%%f(%%f% [% v&%:bgpfanéfﬂ group, a

t hi ophen-4 razin-
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present invenfion provi des a phar

COmpasict kARyeOFRHLSI Q’ﬂl@hhﬁlta? acyel 'aC 1CAmoundy 1 oup,
represented by the fornul a or a salt thereof as

aCthvenymg@edU§n&nﬂl&e@kabﬂlalﬁbdrE@Wﬁﬂ|é¥ﬂj3/group, or
acceptabl e carrier. The pharmaceuti cal conposition
aceosdilhgthertbé. present invention can be effectively
used for the treatnent or
Among the heterocyclic compounds or salts
thereof represented by the formula (1), preferable
compounds include a compound or a salt thereof selected
from:
(1) 7-[4-(4-benzo[b]thiophen-4-yl-piperazin-
l-yl)butoxy]-1H-quinolin-2-one,
(2) 7-[3-(4-benzo[blthiophen-4-yl-piperazin-
l-yl)propoxyl-1H-quinolin-2-one,
(3) 7-[3-(4-benzo[b]thiophen-4-yl-piperazin-
1-yl)propoxy]-3,4-dihydro-1H-quinolin-2-one,
(4) 7-[4-(4-benzo[b]lthiophen-4-yl-piperazin-
1-yl)butoxy]-3,4-dihydro-1H-quinolin-2-one,
(3) 7-[4-(4-benzo[blthiophen-4-yl-piperazin-
l-yl)butoxy]-1-methyl-3,4-dihydro-1H~quinolin-2-one and
(6) ©6-[3-(4-benzo[blthiophen-4-yl-piperazin-
l-yl)propoxy]-3,4~-dihydro-1H-quinolin-2-one; or a salt
thereof.
In addition, among the heterocyclic compounds

or salts thereof represented by the formula (1),

preferable compounds include a compound or a salt



prevention of central nervous system di sorders. The

phar maceuti cal conposition according to the present
wonventiz4em can be used as a pharnmaceuti cal conpOsiIP10061308162

for treating or preventing central nervous system

di sorders selected fromthe group consi sting of

schi zophrenia; refractory, iAfractable or

chroni cschi zoph %g% ;_enotional disturbance; psychotic

"
di§ d&°- ot Qﬁ_ ' bipolar | type disorder;

ppolar, 11 Vs SrESrl S SRSl SISO, v
refragtaor essi,on;. t hyymi c. di sorder. cycl othymc
digo§gégf¥ggﬁgg éfﬁaclfg%gﬁ?éﬂ%f§%¥ﬁgf¥§%ﬁ%Fgﬁﬂ5%ia;

soci al phobiqg)ob§Q%§Lg%;ﬁ> er_ﬁg%%i. ‘%ﬁkﬁé%%ﬁgﬁgfrazin—

post-traunmatic stress disor eneralized

5di §o§/g%:r_o§% 8 -5LRe%% ydi-S0rdefin M-S Bsoquinelin-1-
somati zati on di sorder; “conversio |sorder;(%a|n
di sgeder; hypochondriasis; factitious disorder;

di ssoci ative disorder; sexual dysfunction; sexua
desire disorden; sexual(sareusal[]itsQldelcn-r8etidi®erazin-

dysfunction; anorexia nervosa; bulima nervosa; sleep

di $eytlebutadydstmathgilsar, deri haldrohald -dkuwseii r1Gehal-one,

i ntoxication; drug addiction; stinulant intoxication;

narcoti sm arHedoniai-i(dtbegewi[d]ahhegdbrinas-gnihedorirazin-
lOOflfyfﬁ%ggggy?[3?Egéghydro—ZH—isoquinolin—l—one,

(5) 7-[3-(4-benzo[b]thiophen-4-yl-piperazin-
l-yl)propoxy]-2H-isogquinolin-l-one and

(6) 7-[3-(4-benzo[b]thiophen-4-yl-piperazin-
l-yl)propoxyl-2-methyl-2H~-isoquinolin-1-one; or a salt

15 thereof.

The present invention provides a
pharmaceutical composition comprising a heterocyclic
compound represented by the formula (1) or a salt
thereof as an active ingredient mixed with a

20 pharmaceutically acceptable carrier. The
pharmaceutical composition according to the present
invention can be effectively used for the treatment or
prevention of central nervous system disorders.

The pharmaceutical composition according to

25 the present invention can be used as a pharmaceutical
composition for treating or preventing central nervous

system disorders selected from the group consisting of

schizophrenia; refractory, intractable or chronic



cause; anhedoni a associ ated wi th depression; anhedoni a
associ ated with schi zophrenia; delirium cognitive

wonpwimment ; cognitive inmpairnment associ ated WPCH/JIP2006/308162
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Al zhei mer' s di sease, Parkinson's disease and ot her
neur odegener ati ve di seases; cognitive inpairnent
caused by Al zheimer's di seasle Parkinson's di sease and
associ at ed neur odegenerative di seases; cognitive

i npalt AEREC B L& EhFROpRPEALaS L EGHAPRNGE /i IFA]

d fractqry, intractab hr oni
T SRV Eh & HoMEPREE oot B P ckndde bhasrepr
i i ne; i : tal, retardation;
AR T BT S of By oaLPE bR Te T orepEe =gty s srdeperpi
i S attention- deficitlhye Civity d der
L R R e et
| YEDLL 00 B OV JEBnInPEORLSS HOL ; PLOAYELAGHA: disorder;
pharmaceuti cal CTonposition conprising mxing a

heggﬁpeygéﬂgcﬁpn§gﬂme a§959559$6938¥abh%bia; social

above-described fornula (1) or a Salt " thereof with a

phawaBrceutdwad s yi aecephphl 81 ¢ar 8i 86rddhe preSeRAt-aumatic
i nvention provides use of a heterocyclic conpound

r ept esenteikbydéhe abovedescedbeflxi etpubasoifeer acute

salt thereof as a drug. Specifically provided is of a

het terecy i socdapounydsteria; somatization disorder;
conversion disorder; pain disorder; hypochondriasis;
factitious disorder; dissociative disorder; sexual
dysfunction; sexual desire disorder; sexual arousal
disorder; erectile dysfunction; anorexia‘nervosa;
bulimia nervosa; sleep disorder; adjustment disorder;
alcohol abuse; alcohol intoxication; drug addiction;
stimulant intoxication; narcotism; anhedonia;
iatrogenic anhedonia; anhedonia of a psychic or mental
cause; anhedonia associated with depression; anhedonia
associated with schizophrenia; delirium; cognitive
impairment; cognitive impairment associated with
Alzheimer's disease, Parkinson's disease and other
neurodegenerative diseases; cognitive impairment caused
by Alzheimer's disease, Parkinson's disease and
associated neurodegenerative diseases; cognitive
impairment of schizophrenia; cognitive impairment
caused by refractory, intractable or chronic
schizophrenia; vomiting; motion sickness; obesity;

migraine; pain(ache); mental retardation; autism



represented by the above-described fornmula (1) or a
salt thereof, as a dopam ne D2 receptor partia

wagaisiigz46and/ or a serotonin 5-HT A receptor anPagoPi09é/308162

and/ or an adrenaline ai receptor antagonist and/or a
serotonin uptake inhibitor (or a serotonin reuptake
inhibitor) . The present invkhtion provides a nethod

R R T R T R SO
ted by t.h -d I.bed f. 1
Pt EERERB6r 2P hhad Tor A Al LoTRG SRBacr JHVH on
' ' het i
Comsbana=répPoceresh By ALY daccr! bed for mul a
(1):or a Sal&hkhﬁg%%% tcg%@%ﬁkﬁth%%ygﬁﬁ%gﬁﬁg:éﬁoég§% for

n
reacti on of a conpound represented for a:

5( V\'E%Sheiggia_r mglrga@%qtéca&ecbﬁgo%q%goas St 'ﬁ%dinpg
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above, an I “represents a hal ogen atom or grou

Whinghi faUS e 8 c3HRTLL Bt EBRRLEAG! !r%%rb@%n%%@a dHe a
hal ogen"atom) or a salt thereof wth a conpoun

r eppesentied cbypkle rherniuba1( wWaer ai BaRR ithdhe sane s
defined above) or a salt thereof. Specifically,
r espechbveugioupd yshaewwptablBecarrier.

The present invention provides use of a
heterocyclic compound represented by the above-
described formula (1) or a salt thereof as a drug.
Specifically provided is of a heterocyclic compound
represented by the above-described formula (1) or a
salt thereof, as a dopamine D, receptor partial agonist
and/or a serotonin 5-HT,y receptor antagonist and/or an
adrenaline a; receptor antagonist and/or a serotonin
uptake inhibitor (or a serotonin reuptake inhibitor).

The present invention provides a method for
treating or preventing a central nervous system
disorder comprising administering a compound
represented by the above-described formula (1) or a
salt thereof to human or animal.

The present invention provides a process for

producing a heterocyclic compound represented by the

above—-described formula (1):



above general forrmula (1) are as follows. As a | ower

al kyl group, a linear or branched al kyl group having 1
wOQo®/1ealoon at ons can be nmentioned. Mire specPCTORPI00§308162

met hyl, ethyl, n-propyl,isopropyl, n-butyl, isobutyl,

tert-butyl, sec-butyl, npentyl, 1-ethylpropyl,

i sopentyl, neopentyl, n-hexyl¢ 1 ,2

, 2-trimethyl propyl, 3 ,3-dinethyl butyl, 2-ethyl butyl,

i sohexyl, 3-nethyl pentyl groups are included. A s a

| ower al koxy group, a linearRor branched al koxy group

having 1 to 6 carbon _atons be pat-honed. More
specifically, n®thox XY, i Ssopr opoxy,
n- but oxy, i sobutox¥, ert-butoXy, Ut oxy (

n- pentyl oxy, isopentyl oxy, neopentyfoxy, nhexyl oxy,
i sohexyl oxy, 3-methyl pentyl oxy groups afe included. A
s a lower al kenyl group, a linear orXranched al kenyl
group having 1 to 3 double bonds and 2 to 6 carbon

at oprs,, ?Ql@etﬁ@f‘ébﬁnl\ghé?%‘dg'r ehhﬁs}/b%%%ﬁ%fis&%%ng and

cis configurations ecifica

1- E@Q@@ﬂdﬁ’og Qr@ g%ﬁndlrgﬁkggénkegr Qe@%g'f%rmuﬁa:
met hyl - 1- pr openyl , 2- propeny 2- propeny 2-
butenyl, 1-butenyl, 3- butenyl 2-pentenyl, 1-pentenyl,
3-penteny|, 4-penteny|, 1 -butadienyl, 1,3-

A_X1

(wherein the ring Q and A are the same as defined

above, and X; represents a halogen atom or a group which
5 causes a substitution reaction the same as in a halogen

atom) or a salt thereof with a compound represented by

the formula:

Rz
Van
HN N
__/
\\ S

(wherein R, is the same as defined above) or a salt
thereof.
10 Specifically, respective groups shown in the
above general formula (1) are as follows.

As a lower alkyl group, a linear or branched
alkyl group having 1 to 6 carbon atoms can be

mentioned. More specifically, methyl, ethyl, n-propyl,



pent adi enyl, 2-penten-4-yl, 2-hexenyl, 1-hexenyl, 5-
hexenyl, 3-hexenyl, 4-hexenyl, 3

woO3ewimetelyl - | - propenyl, 2-ethyl -1-propenyl, 1PCBJIP2006/308162
, 5-hexatrienyl, 1 ,3-hexadienyl, 1 ,4-hexadienyl
groups are |ncluded As a Iomer alkynyl group, a
Ilnear or branched al kynyl gﬂ up haV|ng 2 to 6 carbon

ons_can _he nentioned. eC|f| ethynyl
Yir % yl FopyRyYL, n-
2 6F8%§ﬁ§1, ZIEG¥9ﬁ§} rE%EE@%Y| ncluded 27 p?éyen
at g)%%tt&lriuor% e hg’)i Fer ori T etoW] br}%‘?ﬁ?fép\ts%? onf &MY L/
[ t
G &U‘L\Zmei%hﬁr%afate%ae%ﬁ)%utﬂr
SU?L%BhEB%?{?d Whed 1%5 | ogen é;asf 3 FH(%L?CE&?' y 1to

hal ogen ~at ons ca nti-one re ‘speciftical

sf 1 uor omet hyl podif hugeenethy 1, b hed
chl or onet hyl , sdﬁchloronethyﬁwrk&%Lﬁ%orongﬁkg¥ 'or branche

br @M@Phﬁkougl heomagethyl, adicGhiRrofaddipr onpt hyd . 2
,2-di f lTuoroethyl, 2,2 ,2- trlfluoroethyl pent af

| upenet bykd . 2- fbuer .@teb)ﬂfllcgth_@/l O Bthosdy t S
| uor opropyl, heptaf | uoropropyl, 2 2,3, gf 3- pentaf
Iupropompyl;sbgpbgbnyOheb&mp&@pyhsd&uﬂaxyunﬁéﬁnAbutoxy,
2-chl oropropyl, 3-bronopropyl, 4,4 ,4-trif |uorobutyl,

4, 4e4;BuBoxy, n-pentyloxy, isopentyloxy, neopentyloxy, n-

10 hexyloxy, isohexyloxy, 3-methylpentyloxy groups are
included.

As a lower alkenyl group, a linear or
branched alkenyl group having 1 to 3 double bonds and 2
to 6 carbon atoms can be mentioned including the both

15 of trans and cis configurations. More specifically,
vinyl, l-propenyl, 2-propenyl, l-methyl-l-propenyl, 2-
methyl-l-propenyl, 2-methyl-2-propenyl, 2-propenyl, 2-
butenyl, l-butenyl, 3-butenyl, 2-pentenyl, l-pentenyl,
3-pentenyl, 4-pentenyl, 1,3-butadienyl, 1,3-

20 pentadienyl, 2-penten-4-yl, 2-hexenyl, l-hexenyl, 5-
hexenyl, 3-hexenyl, 4-hexenyl, 3,3-dimethyl-1l-propenyl,
2-ethyl-l-propenyl, 1,3,5-hexatrienyl, 1,3-hexadienyl,
1, 4-hexadienyl groups are included.

As a lower alkynyl group, a linear or

25 branched alkynyl group having 2 to 6 carbon atoms can
be mentioned. More specifically, ethynyl, 2-propynyl,
2-butynyl, 3-butynyl, l-methyl-2-propynyl, 2-pentynyl,

2-hexynyl groups are included.



pent af | uorobutyl, 4-chlorobutyl, 4-bronmobutyl, 2-
chlorobutyl, 5,5 ,5-trif luoropentyl, 5-chloropentyl,

WO 2006812466-tri f | uorohexyl, b-chl orohexyl, perPCT/JP2006/308162
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| uorohexyl are included. As an aryl group, for
exanpl e, phenyl, biphenyl, naphthyl groups can be
nmentioned and as a substltuéﬁt on the phenyl ring or

ht hal | | kyl ferab
P?ﬁearao?”e é%?%e%aé?ﬁ%raf‘ b F2bPREnE pE B canbaine

I k
(orerk dprotti S afiE e g 2%%%%82? 88y CoFoa Ravtigned-
to 6 Carbonéﬁ(%fﬁ?fﬁﬁékgy ér@%lc a%gﬁy%asggEBhenylower

blphenyl or nap gr oups to°3
group> 5%?‘%%ff §%Pé{é @?@ Qﬁﬁs%ﬁ@8k88eQ1QE°T to
es o0

are |nclud SpeC| exanp an ar

| h (
PSR (565 ) BB Bl o

2merdichedr 4dr&gsophesl Ly bi pheaybmeerynapht hyl,
b- napht hyl groups . A s an aryl |ower al kyl group, a

| @uief1 vl dople tgryaup (il es edder Hy neach D6 rbnapeped al Kyl
group having 1 to 6 carbon atons) as illustrated above

whiicth Igorfetthy 13 |t piradf saddet torle, dsydmonetpyas
il lustrated above

dibromomethyl, dichlorofluoromethyl, 2,2~-difluoroethyl,
2,2,2-trifluoroethyl, pentafluorocethyl, 2-fluoroethyl,
2-chloroethyl, 3,3,3-trifluoropropyl,
heptafluoropropyl, 2,2,3,3,3-pentafluoropropyl,
heptafluoroisopropyl, 3-chloropropyl, 2-chloropropyl,
3-bromopropyl, 4,4,4-trifluorobutyl, 4,4,4,3,3-
pentafluorobutyl, 4-chlorobutyl, 4-bromobutyl, 2-
chlorobutyl, 5,5,5-trifluocropentyl, 5-chloropentyl,
6,6,6-trifluorohexyl, 6-chlorohexyl, perfluorohexyl are
included.

As an aryl group, for example, phenyl,
biphenyl, naphthyl groups can be mentioned and as a
substituent on the phenyl ring or naphthalene ring, a
lower alkyl group (preferably linear or branched alkyl
group having 1 to 6 carbon atoms) as illustrated above,
lower alkoxy group (preferably linear or branched
alkoxy group having 1 to 6 carbon atoms) as illustrated
above, and phenyl, biphenyl, or naphthyl groups which
may have 1 to 3 groups selected from a nitro group and

a halogen atom are included.



can be mentioned. Specific exanples of an aryl |ower
al kyl group include benzyl, 2- (or 3- or
wao-2)eeatiwgh benzyl , 2- (or 3- or 4-) nitrobenzyl PCR2APL006/308162
3- or 4- )nethoxybenzyl, 2- (or 3- or 4-)
chl orobenzyl, 1- (or 2- ) phe %Iethyl,
1- et hyl - | - phenyl et hyl , 1 i met hyl - 2- phenyl et hyl ,

L aoh o LGRS egn%:;map:h B s
b SHBAEE af oty aroub™ gr°?‘ﬁa‘c%r§g W o) & 4
|Ig#§%%§%§g Pov m@bgh hag 1 tg 3. Cpr%£§[? 'y _nqor 3-

strate a OVG can

Her ks %%?P?%ﬁén% AP gy
-ak8hpd- or 4-) nitrobenzyl oxy, 2- (or 3- or
4- net%oxy benzyl oxy, 2- (or 3- or 4- )chlorobenzyl,

1- (or 2-) phenyhebhoxyiodepelhykl B'%%ﬂ% %t tl%)éar Jalkyl
, | -di met hyl - 2- phenyl " et hoxy, 1,1- dine yI

pr@p@my (Brapphibl vyl iRéhexyr brﬁﬁ@hb@ybﬁﬁ&ﬂOQYO@@O%@$1ng
A s an aryl noiety of an aryl carbonyl group, an aryl

érbu@oa@ ca st rat eds pboyei thosbeanedt cboed. whpeti hias 1
exanpl es of an aryl carbonyl group include
to 3, preferably one aryl group as illustrated above
10 can be mentioned.
Specific examples of an aryl lower alkyl
group include benzyl, 2- (or 3- or 4-)methylbenzyl, 2-
(or 3- or 4-) nitrobenzyl, 2- (or 3- or 4-
)methoxybenzyl, 2- (or 3- or 4-) chlorobenzyl, 1- (or
15 2-)phenylethyl, l-methyl-l-phenylethyl, 1,l-dimethyl-2-
phenylethyl, 1,l-dimethyl-3-phenylpropyl, o-
naphthylmethyl, B-naphthylmethyl groups.
As an aryl lower alkoxy group, a lower alkoxy
group (preferably linear or branched alkoxy group
20 having 1 to 6 carbon atoms) as illustrated above which
has 1 to 3, preferably one aryl group as illustrated
above can be mentioned. Specific examples of an aryl
lower alkoxy group include benzyloxy, 2- (or 3- or 4-
)methylbenzyloxy, 2- (or 3- or 4-) nitrobenzyloxy, 2-
25 (or 3- or 4-)methoxy benzyloxy, 2- (or 3- or 4-
)chlorobenzyl, 1- (or 2-)phenylethoxy, l-methyl-1-
phenyl ethoxy, 1,l-dimethyl-2-phenyl ethoxy, 1,1-

dimethyl-3-phenyl propoxy, a-naphthylmethoxy, B-



benzoyl, 2- (or 3- or 4-) nethylbenzoyl, 2- (or 3- or
4- )nitrobenzoyl, 2- (or 3- or 4-) nethoxybenzoyl, 2-

woQanocA12464 4-) chl orobenzoyl, a-naphthoyl, b-napntrhzmyé/308162

groups . As a | ower al kenyl oxy group, a |ower

al kenyl oxy group having a | ower al kenyl group
(preferably a linear or br anched al kenyl oxy group

havi n é éo g doubl e bonds and 2 to 6 carbon atons) as
iIPﬁgﬁF Ye§ehBSs€ 8ARYBE -mentioned. More specifically
i ncl uded areAgigxlox

1- :
1-nethy|-|propeny|8§§? §9ﬁégﬁsﬁ&:%égaﬁﬁﬁﬁ%ﬁaﬁnyl group,
2- | 2-_b 1-but .

2 o0 o b et BN

3 BeoLenyloxyondr penbenuhoxyy: bdphyhadieny axe e

ent adi enyl oxy, ~2- pent en- oxy, ex oxXY,

5 1- hexenyl oxy. nge§en¥£oﬁ¥?m§?ﬁ XQRULOXM.  2- (or 3- or 4-
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4- hexenyl oxy, , 3-di met hyl -1 -propenyl oxy,
2- phiwtob@nopenyl 9xy ok 33 o2- BexakiheRybery, @ 2~ (or
a

, 3- hexadi enyl oxy, 1 ,4-hexadi enyl oxy groups.

| opveroal kanewlogseepzoal | i aeﬂéparchbwr)ctie@a@!hltaﬂ%w
group having 1 to 6 carbon atons can be nenti oned.

Mogeowpeci fically, fornyl, acetyl, propionyl, butyryl
i sobutyryl, pentanoyl, tertbutyl carbonyl,

As a lower alkenyloxy group, a lower
alkenyloxy group having a lower alkenyl group
(preferably a linear or branched alkenyloxy group
having 1 to 3 double bonds and 2 to 6 carbon atoms) as
illustrated above can be mentioned. More specifically
included are vinyloxy, l-propenyloxy, l-methyl-1-
propenyloxy, Z-methyl-l-propenyloxy, 2-propenyloxy, 2-
butenyloxy, l-butenyloxy, 3-butenyloxy, 2-pentenyloxy,
l-pentenyloxy, 3-pentenyloxy, 4-pentenyloxy, 1,3-
butadienyloxy, 1,3-pentadienyloxy, 2-penten-4-yloxy, 2-
hexenyloxy, l-hexenyloxy, 5-hexenyloxy, 3-hexenyloxy,
4-hexenyloxy, 3,3-dimethyl-l-propenyloxy, 2-ethyl-1-
propenyloxy, 1,3,5-hexatrienyloxy, 1,3-hexadienyloxy,
1,4-hexadienyloxy groups.

As a lower alkanoyl group, a linear or
branched alkanoyl group having 1 to 6 carbon atoms can
be mentioned. More specifically, formyl, acetyl,
propionyl, butyryl, isobutyryl, pentanoyl, tert-
butylcarbonyl, hexanoyl groups are included.

As a lower alkanoyloxy group, a linear or



hexanoyl groups are included. As a | ower al kanoyl oxy

group, a linear orbranched al kanoyl oxy group having 1
wOQo®/1ealoon at ons can be nmentioned. Mire specPCTORPI00§308162

fornyl oxy, acetyl oxy, propionyloxy, butyryloxy,

i sobutyryl oxy, pentanoyl oxy, tert-butyl carbonyl oxy,

hexanoyloxy groups are inclwled. As a cycl oal kyl

atti €A D %iﬁ@ﬂwgﬁéa' %@&%é@lﬁéhg .ﬁtq:aa%&é?f 2¥oms
|
g%?rgq%%%m%ég?%"g: y‘f’r& ape s l%v&?o%mey VY over
atkulgroup: A-hover.abkyl aneup.as. il ustes afgﬂs%$$

cﬁfg%&ﬁéﬁ? Y Zﬁ.@if?ﬁst O3 L0, IRy 8,8

5IngéS£@51£&&§IIy i ncl uded are cycl opropyl net hyl ,
cycl ohexyl met hyl , 2- cyclopropylethyl

1-cycl obut ylget hé/'c?iéYSJaml?@t %; hyk, cyclo €3-C8 alkyl
3-cycl opentyl propyl, 4 cyclo exy buty 5-

cyetahepiadpentyl tobgcyekpest wtbaxykanlpel m8hoEbAKE- 2-
cycl ohexyl et hyl, 2-nmethyl -3-cycl opropyl propyl groups.
A aangal dantyd rep dupnwhiual spylbavepall owetlobutyl,
cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl
10 groups.
As a‘cycloalkyl lower alkyl group, a lower
alkyl group as illustrated above which has 1 to 3,
preferably one cycloalkyl group (preferably, cyclo C3-
C8 alkyl group having 3 to 8 carbon atoms) as
15 illustrated above can be mentioned. More specifically
included are cyclopropylmethyl, cyclohexylmethyl, 2-
cyclopropylethyl, l-cyclobutylethyl, cyclopentylmethyl,
3-cyclopentylpropyl, 4-cyclohexylbutyl, 5-
cycloheptylpentyl, 6-cyclooctylhexyl, 1,l-dimethyl-2-
20 cyclohexylethyl, 2-methyl-3-cyclopropylpropyl groups.
As a carbamoyl group which may have a lower
alkyl group, a carbamoyl group which may have 1 to 2
lower alkyl group (preferably, alkyl group having 1 to
6 carbon atoms) as illustrated above can be mentioned.
25 More specifically included are carbamoyl, N-
methylcarbamoyl, N,N-dimethylcarbamoyl, N-methyl-N-
ethylcarbamoyl groups.

As a lower alkoxycarbonyl group, those having



al kyl group, a carbanmoyl group which may have 1 to 2
| ower al kyl group (preferably, alkyl group having 1 to

WO 204 at ons) as il lustrated above can be neariypned308162

More specifically included are carbanoyl,
Nmet hyl car banoyl, N N—dlnetgilcarbannyl
N- et hyl - Net hyl car banoyl As a | owner

al koxycar bonyl group, those haV|hga | ower al koxy
nn?eiéwﬁg Pﬂ%ﬁ§gr§Pé&t§bé§e %%Wﬁﬁ% %/%?QWQW%HI?ﬁefablY

b hed al k b I 1 b
at O BSAT B IRCTGREN, NPE Y ¢ Ssetrn ealq%%%g}a%a&& ddo 6
h b ,
PR ol R A 5
t
secgg%§§§§g%g§2§Fthggr ?% %Xﬁggﬁbgﬁégc 1Ooorgle\"r%’cyloxy
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whi £h FBYx P @xgb@n]l,wercef’}tckeu%&zgéegen hhose havi ng

one lower al kanoyl group as il trated above

(psef &% pbh ¥odnli neﬁ£p@ﬁt9&@§9@§gb@h5@nohleo@'e(?l%%lr&ﬁ\:{/' ng -

1 to 6 carbon atons) can be mentioned
spestylery | yarexapp| eﬁsbn@kydaxgaw@onbntlf,or3ncyl ani no,

N-acetyl am no groups. As a hydroxy | ower al kyl group,
a rheovey lpdkyyloxycarbonyl groups.

As an amino group which may have a lower
alkanoyl group, those having one lower alkanoyl group
as illustrated above(preferably a linear or branched
alkanoyl group having 1 to 6 carbon atoms) can be
mentioned. More specifically, examples include amino,
N~-formylamino, N-acetylamino groups.

As a hydroxy lower alkyl group, a lower alkyl
group (preferably, a linear or branched alkyl group
having 1 to 6 carbon atoms) as illustrated above having
1 to 5, preferably 1 to 3 hydroxy groups can be
mentioned. More specifically included are
hydroxymethyl, 2-hydroxyethyl, l-hydroxyethyl, 3-
hydroxypropyl, 2,3-dihydroxypropyl, 4-hydroxybutyl,
3,4-dihydroxybutyl, 1,l-dimethyl-2-hydroxyethyl, 5-
hydroxypentyl, 6-hydroxyhexyl, 3,3-dimethyl-3-
hydroxypropyl, 2-methyl-3-hydroxypropyl, 2,3,4-
trihydroxybutyl, perhydroxyhexyl groups.

As an amino lower alkyl group which may have

a lower alkyl group, a lower alkyl group (preferably,



group (preferably, a Iinear or branched al kyl group
having 1 to 6 carbon atons) as illustrated above

woavieng24b4to 5 , preferably 1 to 3 hydroxy gr oBOS/JBENG/308162

be nmentioned. Mrre specifically included are
hydr oxynet hyl , 2-hydroxyethy| 1- hydr oxyet hyl, 3-
hydr oxypropyl, 2 dihydro ropyl 4- hydr oxybutyl, 3

4- dlhydroxy dInEth h droxyethy
rydr 7 eﬁery%ra CW&&%W&XWO %?d%t Mo Zon

%%%%E ew%s%%%'&%ar R %gﬁwl(%ﬁ oﬁ;za{pra%%amy
loﬁ%%e%hgﬁﬁygE %u pre?%&a %%% g|l r gr g@”group
g%keggggglpavénﬂéﬁegpr 3r %ﬁ%h%tdo%ﬁ)kﬁs dﬁéuﬁﬁhﬂéﬁ gﬂg 1

aving“l fo one “am’no *gro
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| inear or branched al kyl group havin carbon

at QEB} i88ekl | ugbrat %9e@?9yga§§9,b%x'5§1@>tﬂe%n%qf SRIE an
specifically, exanples of such an am no | ower al kyl

gr arPn¥hi ehepBY 1 RaVegacheWeh i ahkih yoheuwR analowds: alkyl
am nomet hyl, 2-am noet hyl, 1-am noethyl,

3- gnbnppmpyhde4ammhnmbumy1 5-anii popentpl,, 16-aminoethyl,
am nohexyl, 1 ,I-dinethyl-2-nethyl-3-am nopropyl, N
hﬂ%amthyPEnPMbnEﬂhyhin@bueyhyI5hbmﬁhpb@mtwdneﬁhyl,
Nmst hyl am nonet hyl
aminohexyl, 1, dlmethyl 2-methyl-3-aminopropyl, N,N-
dimethylaminomethyl, N-methyl-N-ethylaminomethyl, N-
methylaminomethyl, 2-(N-methylamino)ethyl, l-methyl-2-
(N,N~-dimethylamino)ethyl, 2-(N,N-dimethylamino)ethyl,
2-(N,N-diethylamino)ethyl, 2-(N,N-
diisopropylamiﬁo)ethyl, 3-(N,N~dimethylamino)propyl, 3-
(N,N-diethylamino)propyl groups.

As a saturated 3- to 8-membered
heteromonocyclic group containing 1 to 2 nitrogen
atoms group, for example, azetidinyl, pyrrolidinyl,
imidazolidinyl, pyrazolidinyl, piperidinyl, piperazinyl
morpholinyl, thiomorpholinyl groups (preferably a
saturated 5- to 6-membered heteromonocyclic group
containing 1 to 2 nitrogen atoms group such as
pyrrolidinyl, imidazolidinyl, piperidinyl, piperidino,
pyrazolidinyl and piperazinyl) can be mentioned.

As a saturated 3- to 8-membered

heteromonocyclic group containing 1 to 2 nitrogen

atoms-substituted lower alkyl group, a lower alkyl



2- (N-nethyl am no) ethyl, |-methyl-2- (N,
N-di net hyl am no) ethyl, 2- (N, N-dinethylam no) ethyl,

wa-200d/edit et hyl am no) et hyl, 2- (N, Ndii sopr opyPamiipme/308162
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ethyl, 3- (N, N-dinethylam no) propyl, 3- (N,
N-di et hyl am no) propyl groups. As a saturated 3- to
8- nenber ed het er oraonocycli @4gr oup containing 1 to 2
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8-Imihered, het eromnocychicy 9@@&@%% ak Ni Nt Lat8d2above
nitrogen atons-substituted | ower al kyl group, a | ower

alde (¥ efarabined a luoearsgicbf apghed, afkyl gpoupr
having 1 to 6 carbon atons) as illustrated above

haad )ng: &k 10 2 1(jpaeeflef Bpl y (Dhe)2a satswated 3- to

8-menbered (preferably 5- to 6-nenbered)

heteerraradniatiyotli Janegrtoplp, cbnl-ai t-ngod 40) 2 nitrogen

atons as illustrated above can be nmentioned. Mre

spedidaxadlidiny{l(Jimgtigyl or [ (1-, 3- or 4-)-
pyrazolidinyl]methyl, [(l1-, 2-, 3- or 4-)-
piperidyllmethyl, [(2-, 3- or 4-)morpholinyllmethyl, 2-
[(1-, 2- or 3-)pyrrolidinyllethyl, 1-[(l1-, 2- or 3-)-

pyrrolidinyl]ethyl, 3-[(1-, 2= or 3-)piperidyl] propyl,

~ 4-[(1-, 2- or 3-)pyrrolidinyllbutyl, 5-[(1-, 2- or 3-)-

piperidyl]pentyl are included.

Examples of an alkylene group which may be
substituted with a hydroxy group (wherein the alkylene
group may contain one oxygen atom) include a linear or
branched alkylene group (wherein the alkylene group may
contain one oxygen atom) having 1 to 12 (preferably 1
to 6) carbon atoms such as methylene, ethylene,
trimethylene, 2-methyltrimethylene, 2-
hydroxytrimethylene, 3-hydroxytetramethylene, 3-
methyltetramethylene, 2,2-dimethyltrimethylene, 1-
methyltrimethylene, methylmethylene, ethylmethylene,
tetramethylene, pentamethylene, hexamethylene, 2-
ethoxyethylene (-CHyCH,OCH;CH;-), methoxymethylene

(-CH,0CHy—), l-ethoxyethylene (-CH,CH,OCH(CHs)-), 2-



3-) azetidinyl] nmethyl, [(1-, 2- or 3- )pyrrolidinyl]

methyl, [(1-, 2- or A )- imdazolidinyl] nethyl, [(1-,
wG@20wr11246} - pyrazolidinyljmethyl, [(1-, 2-, 3-POT/JB2006/308162

pi peridyl] nmethyl, [(2-, 3- or 4-) nDrphoIinyI]

nethyl 2- [(1-, 2- or 3-)pyrrolidinyl]ethyl, [(1-,

- or 3 ) - pyrrolldlnyl] et%@l, 3-[(lI-, 2- or 3-
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hydroxytrlnethy ene, roxytetranethylene 3-

neﬁ@x?ggkyggggﬁytﬁpgeng ,2 di met hyl tri met hyl ene, 1-
nmet hyl tri net hyl ene, net hyl net hyl ene, et hyl net hyl ene,

t et ranEtHyiHeOR,; CIpEH, aUEt tylceneH  diexanel hyllenedizethyl-2-
et hoxyet hyl ene (-CH2CH2OCH CH2- ) , net hoxynet hyl ene

( -1CER2I0CkReF hy lere hox QB OYELNE€HE ) SH2.CHR-OBH L 3} -) |
2- net hoxyet hyl ene (- CH2OCH2CH2- ) , 2-propoxyet hyl ene
ethoxytrimethylene (—CHﬁ}bOCHZCH(CH3)CH2—), 3-
10 methoxytrimethylene (-CH,OCH,CH,CH,CH,~) groups.
Examples of a lower alkenylene group include
a linear or branched alkenylene group having 1 to 3
double bonds and 2 to 6 carbon atoms such as vinylene,
l-propenylene, l-methyl-l-propenylene, 2-methyl-1-
15 propenylene, Z2-propenylene, 2-butenylene, l-butenylene,
3-butenylene, 2-pentenylene, l-pentenylene, 3-
pentenylene, 4-pentenylene, 1,3-butadienylene, 1,3-
pentadienylene, 2-pentene-4-ylene, 2-hexenylene, 1-
hexenylene, 5-hexenylene, 3-hexenylene, 4-hexenylene,
20 3,3-dimethyl-l-propenylene, 2-ethyl-l-propenylene,
1,3,5-hexatrienylene, 1,3-hexadienylene, 1,4-
hexadienylene groups.
Examples of a lower alkylene group include a
linear or branched alkenylene group having 1 to 6
25 carbon atoms such as methylene, ethylene, trimethylene,
2-methyltrimethylene, 3-methyltetramethylene, 2,2-
dimethyltrimethylene, l-methyltrimethylene,

methylmethylene, ethylmethylene, tetramethylene,



(- CH2CH2CH20OCH2CH2- ), 3-isopropoxytri net hyl ene (-CH
(CH3) CH2OCH2CH2- ) , 4-butoxytetranethylene (-CH
waChBGH2EH2 OCH 2CH2CH 2CH2- ) PCT/JP2006/308162
5- pent yl oxypent anet hyl ene (- CH 2CH2CH2CH2CH2OCH
2CH2CH2CH2CH2- ) , 6- hexyl oxyhexanet hyl ene (-CH
2CH2CH2CH2CH2CH2OCH 2CH2CH2 CH2CH2- )
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(wherein ring Q, A and R; are the same as defined above,
and AX1 represents a halogen atom or a group which

10 causes a substitution reaction the same as in a halogen
atom) .

Here, examples of a group which causes a
substitution reaction the same as in a halogen atom
include a lower alkanesulfonyloxy group, an

15 arylsulfonyloxy group and an aralkylsulfonyloxy group.

A halogen atom shown as X; in the general
formula (2) 1s the same as defined above.

As a lower alkanesulfonyloxy group shown as
X1, examples include a linear or branched

20 alkanesulfonyloxy group having 1 to 6 carbon atoms such

as methanesulfonyloxy, ethanesulfonyloxy, n-



| i near or branched al kenyl ene group having 1 to 6
carbon atons such as net hyl ene, ethyl ene,

wonrbsatiwgh ene, 2-net hyl tri net hyl ene, PCT/JP2006/308162
3-net hyl tetranet hyl ene, 2,2- dinethyltrinmethylene,
1-nmet hyl tri net hyl ene, nethyl net hyl ene, et hyl net hyl ene,
tetranethylene,pentanethyleﬁ§7and hexanet hyl ene
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reaction the same as in a hal ogen atom i nclude a | ower
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and an aral kyl sul f onyloxy group. A hal ogen at om shown

ass¥bstnrider geserabtiar fubm (B beollRe cakB saSng of a
defined above.
linear or branched alkyl group having 1 to 6 carbon
atoms, a linear or branched alkoxy group having 1 to 6
10 carbon atoms, a nitro group and a halogen atom on the
phenyl ring, for example. Specific examples of a
phenylsulfonyloxy group which may have a substituent
include phenylsulfonyloxy, 4-methylphenylsulfonyloxy,
2-methylphenylsulfonyloxy, 4-nitrophenylsulphonyloxy,
15 4-methoxyphenylsulfonyloxy, 2-nitrophenylsulphonyloxy,
3-chlorophenylsulphonyloxy groups. Specific examples
of a naphthylsulfonyloxy group include a-naphthyl
sulfonyloxy, P-naphthyl sulfonyloxy groups.
As an aralkylsulfonyloxy group shown as X,
20 examples include a linear or branched alkanesulfonyloxy
group having 1 to 6 carbon atoms and substituted with a
phenyl group, a linear or branched alkanesulfonyloxy
group having 1 to 6 carbon atoms and substituted with a
naphthyl group, which groups which may have 1 to 3
25 substituents selected from the group consisting of a
linear or branched alkyl group having 1 to 6 carbon

atoms, a linear or branched alkoxy group having 1 to 6

carbon atoms, a nitro group and a halogen atom on the



As a | ower al kanesulf onyl oxy group shown as Xi,
exanpl es include a |inear or branched
wablbwneseh f onyl oxy group having 1 to 6 carbon aCOaB2006/308162
such as net hanesul f onyl oxy, ethanesul f onyl oxy,
npr opanesul f onyl oxy, i sopropanesulf onyl oxy,
nbut anesul f onyl oxy, tert-butébesul f onyl oxy,

A ST VRS S SR Sp. Sk 5 ARG G S

[ | f ht.h | f I

| nehuds ahandeul oy axy g AR sy oPYLOn
fr%%hgeagrﬁgﬁt_a%%fstatb% Ll I W Uy U AENRH oy, 2-
al Kyl group havi ng to car bon atons, -a l1near’ or
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ro group and a hal og
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group which may have a substituent incldde
phenylksbehonykax¥ondiarihy phernlositde oMl onyloxy, 3-

2- et hyl phenyl sul f onyl oxy, 4-nit rophenyl sul phonyl
oxghldraethoyxyphemyhsubkonylrexyps. Specific examples of
2-ni trophenyl sul phonyl oxy, 3-chl orophenyl sul phonyl oxy
gr supslk&pesul fonglanpl ggoap aubaphtylkesiukfi tny exaphthyl
group include a-naphthyl sul fonyl oxy, b-naphthyl
sugfowny| axyngrbipscdAzboun anallkgles a-haginthoxynegrioup
shown _as X, '

10 sulfonyloxy, P-naphthylmethyl sulfonyloxy groups.

The reaction of a compound represented by the
general formula (2) and a compound represented by the
general formula (3) is performed without solvent or in
an inert solvent in the absence or presence of a basic

15 compound.

Examples of an inert solvent include water;
ethers such as dioxane, tetrahydrofuran, diethyl ether,
diethylene glycol dimethyl ether, ethylene glycol
dimethyl ether; aromatic hydrocarbons such as benzene,

20 toluene, xylene; lower alcohols such as methanol,
ethanol, isopropanol; ketones such as acetone, methyl
ethyl ketone; polar solvents such as N,N-
dimethylformamide (DMF), dimethylsulfoxide (DMSO),
hexamethylphosphoric triamide, acetonitrile.

25 As a basic compound, known compounds can be
widely used and examples include alkali metal

hydroxides such as sodium hydroxide, potassium

hydroxide, cesium hydroxide, lithium hydroxide; alkali



exanpl es include a linear or branched al kanesul f

onyl oxy group having 1 to 6 carbon atons and
weubstiizasted with a phenyl group, a |inear or Bcauaeiveds308162

al kanesul f onyl oxy group having 1 to 6 carbon atons

and substituted with a naphth group, which groups

mhich may have 1 to 3 substi?ﬁents sel ected fromthe
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trobenzyl sul f onyl oxy, 4-net hoxybenzyl sulf onyl oxy,

3 petbisakez i ridt da 0Ny IKnek Draups - a SResd f ik %%’@I €Sodium
of an al kanesul f onyl oxy group- substituted with a

napiidyldegr et sass mntHenediabove dneude metal

a- napht hyl et hyl sul f onyl oxy, b-napht hyl net hyl sulf
onylloxhograawss .suldie aeactdiom ofe tth oo unsb d epn esehd eilde,
by the general fornula (2) and a conpound represented

by poliesgamar aletfrormdea @)tass ipay farhmedide t hooganic bases
solvent or in an inert solvent in the absence or

10pr 686hcasofc g Pasil@mine, tripropylamine, pyridine,
gquinoline, piperidine, imidazole, N-
ethyldiisopropylamine, dimethylaminopyridine,
trimethylamine, dimethylaniline, N-methylmorpholine,
1,5-diazabicyclo[4.3.0]lnonene-5 (DBN), 1,8-

15 diazabicyclo[5.4.0]Jundecene-7 (DBU), 1,4-
diazabicyclo[2.2.2]octane (DABCO).

As for these basic compounds, one kind of
compound alone or two or more in combination can be
used.

20 The amount to be used of a basic compound is
usually 0.5 to 10 times, preferably 0.5 to 6 times
molar amount of a compound of the general formula (2).

The above-described reaction can be performed
with addition of an alkaline metal iodide such as

25 potassium iodide, sodium iodide as a reaction
accelerator, if necessary.

As for the ratio to be used of a compound of

the general formula (2) and a compound of the general



conmpound. Exanples of an inert solvent include water;
et hers such as di oxane, tetrahydrofuran, diethyl

wethwrii24i et hyl ene gl ycol dinmethyl ether, ethyPemar2006/308162

gl ycol dinethyl ether; aromatic hydrocarbons such as
benzene, toluene, xylene; |ower alcohols such as
met hanol , et hanol, isopropanéP; ketones such as
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carbonat és such as lithrum gen car bénat’e,
hydbegen capichenale, ROLaYSEUBhRI gaHReRaL e, RIKAldIE in
nmetal s such as sodi um potassiuny inorgani c bases suc
asapodium awi d®, heedisum hydri de, potassi um hydride and
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(1a)

(wherein ring Q, R; and A; are the same as defined
above. X; represents a hydroxy group, a halogen atom or
a group which causes a substitution reaction similar to
a halogen atom).

The reaction of a compound represented by the
general formula (4) and a compound represented by the
general formula (5a) is performed under similar
reaction condition as in the reaction of a compound
represented by the general formula (2) and a compound
represented by the general formula (3) in the above-
mentioned Reaction Formula 1.

In the case of a compound (5a) in which X,



such as triethylamne, tripropylam ne, pyridine,
gui nol i ne, piperidine, imdazole,
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trimethylam ne, dinethylaniline, N nethylnorpholine,
1, 5-di azabicyclo [4 .3 .0 ] ngnene-S (DBN), 1, 8-
di azabi cyclo [5.4.0 Jundecen 17 (DBY), 1,4-
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ratio to be used of a conmpound of the general Tornula

(2kxanglasconpound ok lthengarel alfordBdddnd durH hes
above-nentioned reaction Fornmula 1 , the latter may be

useallbyoéibrieasti ch.lbrbimeesaney,efdratilorodt e Tdiupms

nmol ar anmount of the former. The above-descri bed

redetiranhilsrpdefommedatic hydrocarbons such as benzene,
toluene, xylene; ethers such as diethyl ether,
diisopropyl ether, tetrahydrofuran, dimethoxyethane;
esters such as methyl acetate, ethyl acetate, isopropyl
acetate; polar solvent such as acetonitrile, pyridine,
acetone, DMF, DMSO, hexamethylphosphoric triamide or a
mixed solvent of these.

As a condensing agent, azocarboxylates such
as diethyl azodicarboxylate and a mixture of phosphorus
compounds such as triphenylphosphine can be mentioned.

The amount of a condensing agent to be used
is usually at least equimolar, preferably equimolar to
2 times the amount of compound (4).

The amount of compound (5a) to be used is
usually at least equimolar, preferably equimolar to 2
times the amount of compound (4).

This reaction precedes usually 0 to 200°C,

preferably 0 to 150°C and generally completed in about 1

to 10 hours.



5 usually fromroomtenperature to 200C, preferably
from.roomtenperature to 150C and generally conpl eted

wonowhoae41 to 30 hours. [Reaction Fornula 2 ] PCWIRI006/808162
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ring Q, Rand Ai are the sane as defined 0 above. X2
represents a hydroxy group, a halogen atomor a group
whi ch causes a substitution $®action sinilar to a
hal.qgen . at o . _The reaction of a conpound represented
by[ggscééHE?kPrPBEﬁuﬁi (4) and a conpound represent ed
by the 5 general fornula (5a) is performed under
simlar reaction condition as in the reaction of a
conpound represented by the general fornula (2) and a
conpound repreggngeé—b t eneral formula (3) in the
abovenent i one® R&altio al. Oln the case of a
conpound (5a) in which X2r gpriesents a hydroxy group,
the reaction of a conpoundy(4y and a conpoundR£5a) can
be perforned in an @Ppropriate solvent in tE;4 rese

of a gontlensing agent. A's for the se vent sabhg
her e, sqnel*fi c exanpl es 1 nclude hal t ed\__/
hydr ocarkons such as chl orof orm di chl ofomnet hane,

di chl ogspoet hane, carbon

(1b)

[wherein R; is the same as above, X3 represents a
halogen atom or a group which causes a substitution
reaction similar to a halogen atom, A, represents a
lower alkyléne group, and

the ring Ql represents a bicyclic group

selected from the group consisting of:

and A

(wherein the carbon-carbon bond

represents a single bond or a double bond);

the ring Q1 may have at least one substituent
selected from the group consisting of a lower alkyl
group, a lower alkenyl group, a lower alkynyl group, a
hydroxy group, a lower alkoxy group, an aryl group, an

aryl lower alkyl group, an aryl lowér alkoxy group, a



tetrachl oride; aromatic hydrocarbons such as benzene,
tol uene, xylene; ethers such as diethyl ether,

wdizosapzsepyl et her, tetrahydrofuran, dinmethoxyeCnarmpe/308162

esters such as methyl acetate, ethyl acetate,
i sopropyl acetate; polar sokggnt such as acetonitrile,
pyridine acet one, hexanet hyl phosphori c
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reacti on precedes usually 0 to 200C, preferably O to

150R@eand 1gerer alllkaregmpleiee,i i abiotto hAud0 a nydroxy
hours. [ Reaction Fornula 3 ] [mhereln R2 1s the sane as

abdweerXalkepr gzents arhalhdgen latem arlley grapuphiiehch may

causes a substitution reaction simlar to a hal ogen

at baveA2 repegsedtkylagroup, a thienyl group, a saturated
3~ to B8-membered heteromenocyclic group containing 1 to
2 nitrogen atoms-substituted lower alkyl group and an
oxX0 group].

The reaction of a compound represented by the
general formula (6) and a compound represented by the
general formula (5b) is performed under similar
reaction condition as in the reaction of a compound
represented by the general formula (2) and a compound
represented by the general formula (3) in the above-
mentioned Reaction Formula 1.

The compound represented by the general
formula (2), which is used as a starting material, can
be produced, for example, according to the following
reaction Formula 4 and the compound represented by the

general formula (5) can be produced, for example,

according to the Reaction Formula 5 below respectively.



| ower al kyl ene group, and the ring Q represents a
bi cyclic group selected fromthe group consisting of:
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bond or a double bond) ; the ring Q may have at | east
one substituent selected fromthe group consisting of
a |l ower alkyl group, a |ower 34l kenyl group, a |ower

al k | grou a droxy group, a |lower al koxy group,
an @t{%\céroorh%jo’é‘ﬁ%ﬁo | ower al kyl group, an aryl

| ower al koxy group, alower al kenyl oxy group, a |ower
al kanoyl group, a | ower al kanoyl oxy group, a

cycl oal group, a“<cy&i o kyl (lower) alkyl group, a
hal oge atuBH51carb@hDyl group which may over,
al kyl {grQup), "a earbexy—greup—a—tower—al koxycar bpnyl™ ™
gr oup, m no group which may have a | owe anoyl

group, aynitro group, a hydroxy |ower alkyl grpup, an
am no | ower al kyl group which may have a | ower al kyl
group, a thienyl group, a saturated 3- to 8-nenbered
het er ononocyclic group containing 1 to 2 nitrogen

at qesebst iditiced,| awer xal kyd Bl Wi anth aflRX 0y 9T QP ) .

. The reaction of a conpound represented by the

general forniha (&hcaidra cOPaLtbd e eseitesehyed 8, the
general formula (4) and a compound represented by the
general formula (8) is performed under similar reaction
condition as in the reaction of a compound represented
by the general formula (4) and a compound represented
by the general formula (5a) in the above-mentioned

Reaction Formula 2.

[Reaction Formula 5]

e T
/ T\ Xy—A—X
HN N ‘o xf—A——N/——\N
_/ N
AN S \ S

@) &)

(wherein Rz, A and X; are the same as above, and ¥,
represents a halogen atom or a group which causes a
substitution reaction the same as in a halogen atom).
The reaction of a compound represented by the
general formula (3) and a compound represented by the
general formula (9) is performed under similar reaction
condition as in the reaction of a compound represented

by the general formula (2) and a compound represented



general formula (5b) is perfornmed under simlar

reaction condition as in the reaction of a conpound
woemieasswied by the general formula (2) and a eompPune308162

represented by the general forrmula (3) in the

abovenenti oned Reaction Fornula 1 . The conpound

represented by the general féfnula (2) , which is used

ook 1T SORTGL { BB Dol 7 babki DHE FOPHHPANE AAATEHe

o CRALAT 01 ch Wbl &, ACOH Oy CUPPREAPeaEt FOR gencral
a3 Tl G A e gl S BF o R S SR L Tabpudy (9
geritral o AR GrStny rab EEREE by t he
Feact i on condit I SRTETR THE roaet o I Ehgotndzony

regresented Ay d e genesaly fofmd a A P@&ﬁgogpwﬂﬁound

represented by the general fornula (5a) In

abeue-imenti aretdReAGticRn Ray iy 2 i Reastd@na Fer Ml @ the
5] (wherein R, A and X2 are the sane as above, and
X4dprepeesents arhalcdgen nta@mapp o Qi Wh ThegaUSES a
without solvent.

10 As for inert solvent usable here, examples
include water; aromatic hydrocarbons such as benzene,
toluene, xylene; ethers such as diethyl ether,
tetrahydrofuran, dioxane, monoglyme, diglyme;
halogeﬁated hydrocarbons such as dichloromethane,

15 dichloroethane, chloroform, carbon tetrachloride; lower
alcohols such as methanol, ethanol, isopropanol,
butanol, tert-butanol, ethylene glycol; fatty acids
such as acetic acid; esters such as éthyl acetate,
methyl acetate; ketones such as acetone, methyl ethyl

20 ketone; acetonitrile, pyridine, DMF, DMSO,
hexamethylphosphoric triamide or a mixed solvent of
these.

As for the acid, examples include mineral
acids such as hydrobromic acid, hydrochloric acid,

25 concentrated sulfuric acid; fatty acids such as formic
acid, acetic acid, organic acids such as p-

toluenesulfonic acid; Lewils acids such as aluminum

chloride, zinc chloride, iron chloride, tin chloride,



substitution reaction the sane as in a hal ogen atomn
The reaction of a conpound represented by the genera

woanmwuliae§ 3) and a conpound represented by thePgearraé/308162
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fornmula (9) is perfornmed under simlar reaction

condition as in the reaction of a conpound represented

by the general fornula (2) aBd a conpound

representedby the general fornula (3) in the

ab&Peqfe it i R Wortriar anidgot hodide sorpohnds
of the general fornula (3) and the conpound of the -
geFEFUT GOAHAE /( PO TS Wil | LaHsGs © ohpolrdsr ¢ ealli fyLlewis
avai l.aple. In conpound (1), a conpound having a

hy @Cdxy 3godp d’cor%dr‘?g 5 CHNBOHDRRISE by treating a

conpound having .a nethoxy group at ring Q in conpound
(1;Tpi n the pllé“sé’?ceg‘“ﬁfhcag*% %(:T‘ti P dpprprd ate usually

| i.t h | . _As ' | :
SO o8 4IRS AT A e

0y AR9SY RABRASC AHHRRIREN T 0 B, o St OeT S

| et et her ;7 tetrahydrof uran,

mopegLyeqy @iigg%n%: daloggnat ed @Ceﬂ{a%a% W&ﬁy E%%ec'd in a

di chl or onet han chl or oet’hane, oroform C
t et paghl aki-des bawehtal cohol s such as nethanol,

et hanol, isopropanol, butanol, tert-butanol, ethylene

glycol ; fattynhaei @®action is performed usually 0 to 150°C,
preferably at around 0 to 100°C, and generally completed
for about 0.5 to 75 hours.

The starting compounds used in each of the
above reaction formula may be suitable salt, the object
compound obtained by each of the reaction may form a
suitable salt. Such suitable salts include the
preferable salts of compound (1) exemplified below.

The preferable salts of compound (1) are
pharmacologically acceptable salts and examples include
metal salts such as alkali metal salts (for example,
sodium salt potassium salt, etc.), alkaline earth metal
salts (for example, calcium salt, magnesium salt,
etc.), salts of inorganic bases such as ammonium salt,
alkaline metal carbonates (for example, lithium
carbonate, potassium carbonate, sodium carbonate,
cesium carbonate, etc.), alkaline metal hydrogen
carbonates (for example, lithium hydrogen carbonate,

sodium hydrogen carbonate, potassium bicarbonate,

etc.), alkali metal hydroxides (for'example, lithium



such as acetic acid; esters such as ethyl acetate,

nmet hyl acetate; ketones such as acetone, nethyl ethyl
weebwnaéacetonitrile, pyridine, DVF, DVSO, PCT/JP2006/308162

hexanet hyl phosphoric triam de or a m xed sol vent of

these . As for the acid, exanples include mnera

aci ds such as hydrobronlc aci3d, hydrochl oric acid,

tral d sulfuric acid; fatty acids such as formc
acﬂbly LT U U r AT o e dsPSbRAS asmphBrteKessl f

oni ¢ aC|dth Wi cids such as alun1nun1chlor|de Zi nc
rd%?

chl ot & D i - ki nt ¥Rl ¥ BRI Borpplts of organic

trifl d b ib odj des uch as sodi um
g DO AR L R R ab R S

b i tabl e that
o e SR AT S D 015 s, .
a7 e ﬁs%ﬁ@%lhq?%*nﬁs P R R 28 ven

t h%l%'erl%eUSli%{lld’azl&%d usuaﬁ%eO&%&Eﬁwgpyrldlne'

This reaction is perforne

pr efieleabhy aati 1ameuUNe -0 1t 500G v 1 -1k 2| yror

conpl eted for about 0.5 to 75 hours he starting

corpaupde , usieteithygachpofo i), 1,5-
diazabicyclo[4.3.0]nonene—5 (DBN), 1,8-

10 diazabicyclo[5.4.0]Jundecene-7 (DBU), 1,4-
diazabicyclo[2.2.2] octane (DABCO); salts of inorganic
acids such as hydrochloride, hydrobromide, hydroiodide,
sulfate, nitrate, phosphate; salts of organic acids
such as formate, acetate, propionate, oxalate,

15 malonate, succinate, fumarate, maleate, lactate,
malate, citrate, tartrate, carbonate, picrate,
methanesulfonate, ethanesulfonate, p-toluenesulfonate,
glutamate.

In addition, compounds in the form in which

20 solvate (for example, hydrate, ethanolate, etc.) was
added to the starting compounds and object compound
shown in each of the reaction formulae are included in
each of the general formulas. As a preferable solvate,
hydrate can be mentioned.

25 Each of the object compounds obtained by each
of the general formulas can be isolated and purified

from the reaction mixture by, for example, subjecting

the reaction mixture to isolation operation such as
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above reaction fornula my be suitable salt, the

obj ect conpound obtai ned by each of the reaction nay

Such suitabl e salts i ncPadgpr100&308162
preferable salts of conpound (1) exenplified bel ow

The preferable salts of conpound (1) are

phar macol ogi cal | y accept abl e38alts and exanpl es

include nmetal salts such as alkali nmetal salts (for

ex &ipltea Wi uRdRan tfsitelsan land A%t raceion afkariaeoling
earth nmetal salts (for exanple, calciumsalt,

madfe SSRATSHT 2 &89S ROAGSL G RERS YR £0bhsuadshith

as amoni um salt, alkaline netal carbonates (for

ex&ﬁﬁW§HWHQH% ﬁﬂf N RRYSSARR cRfBonas ecolumn

oA Ry BPOE Y PhOREEY {TorL e, 11 thi tm
Bﬁ?éé’??ﬂmc%‘f R %%‘r’fcfcr%fy R B o hy bR e
pot SEeram Hodr 6 a8Y BEERER T T R Iy

exgﬂgbﬁpagélegs 1%me&ga@u%hb%%e$;e%?+@£ﬁscéf 5 {d.ouer)

al kyl amne (for exanple, trinmethyla

tfb@bﬁébigbﬁ%r Nethehdinisepfcapyl am ne) , pyridine,
gui nol i ne, piperidine, imdazole, picoline,

di met hyl am nopyr cdinpeundi et RHeaRichiaiesl NFoAhOMer )1) and a

al kyl - nor pholine (for
salt thereof can be used in a common form of
pharmaceutical preparation. The pharmaceutical
preparation is prepared by using usually used diluent
or excipient such as filler, extending agent, binder,
humectant, disintegrating agent, surfactant and
lubricant. As for this pharmaceutical preparation,
various forms can be selected depending on the purpose
of treatment, and typical examples include a tablet,
pill, powder, solutioﬁ, suspension, emulsion, granule,
capsule, suppository, and injection (solution,
suspension) .

For shaping in tablet form, various materials
conventionally well known as carrier in the art can be
widely used. As examples, excipient such as lactose,
sacgharose, sodium chloride, glucose, urea, starch,
calcium carbonate, kaolin, crystalline cellulose,
silicate; binder such as water, ethanol, propanol,

simple syrup, glucose solution, starch liquid, gelatine

solution, carboxymethylcellulose, éhellac,



exanpl e, N-nethyl norpholine) , 1,5- diazabicyclo [4

. 3.0] nonene-5 (DBN), 1, 8-

wdizewabaycl o[ 5. 4. 0] undecene-7 (DBU), 1,4- di arabiJr3oé/sns162

[2 .2.2] octane (DABCO); salts of inorganic acids such

as hydrochl ori de, hydrobrom de, hydroi odi de, sulfate,
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formate, acetate, propionate, oxal ate, nalonate,
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citr rtrate ar bon icrate
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0”% ch Lot 6 L Rty P At b, DR ¢aRol LELhaTan
%p()owl(jln Ssﬂs(;%\j\dcﬁl i noneéﬁﬁ %?tr?tr% e%%{?gﬁg? ?ﬁ?ﬂq acgat‘) Ii?énate,
or st are e S S ARy By

? Q?ﬁgﬁgc%ﬁ%gﬁgﬁta%l%a%p%r PR P e e,

r eagkiteB el i ie ty r S0 AR &t S ﬁféw%&é}? as

reaction mxture to isolation operatl on such
asfsbkthatiogr, canrcentt atdaihanhexd s AatydrbRfdffed oil;

cooling to separate a crude reaction product foll owed
by sorbefacient such as quaternary ammonium base, sodium
lauryl sulfate; moisturizing agent such as glycerine,
starch; absorbing agent such as starch, lactose,
kaclin, bentonite, colloidal silica; lubricant such as
purified talc, stearate, borate powder, polyethylene
glycol caﬁ be used, for example. Furthermore, the
tablet may be a tablet provided with conventional
coating as required, for example, sugar-coated tablet,
gelatine encapsulated tablet, enteric coating tablet,
film coated tablet or double tablet, multilayer tablet.
For shaping in pill form, various materials
conventionally well known as carrier in the art can be
widely used. As examples, excipient such as glucose,
lactose, starch, cacao butter, hydrogenated vegetable
oil, kaolin, talc; binder such as powdered gum arabic,
powdered tragacanth, gelatine, ethanol; disintegrating
agent such as laminaran, agar can be used, for example.
For shaping in suppository form, wvarious

materials conventionally well known as carrier can be

widely used. Examples thereof include polyethylene



conventional purification operation such as colum
chromat ography or recrystallization. The conpound
woemieasswied by the general formula (1) of thePOTEBENE/308162
invention naturally enconpasses isoners such as
geonetrical isoner, stereoisoner and enantiomer. The
conpound of the general formiPa (1) and a salt thereof

can _be used in a_caonmnon forn1of phar maceuti ca
pr 8358 i'oﬁaeﬁﬂaqﬂﬁﬁ R Preper-be i 9H-§56S of higher

prepar by u suaII us di | ue t or exci pi ent
suétr© 3% ’] |gg ee'ncﬁ esSif ‘Fﬁﬁﬂé%%)'arﬁ?r

d|S|nt%gyat|ng agent, surfactant and Iubricant. A's
for thrs pharnaceutlcal preparation, various forns can

be Sel ect ed ge@%%%luril 3‘ the ag;i oselﬁoﬁfretcégaeﬁtfg@frn ng r’lco a

typi cal exanpl es-inc

5s%uhkf%tlaﬂa@eg@t%d W'na' Qg WAL, cansul e,

suppository, inj ecton (solution, suspension

FoEoﬁB@@(hag Wﬁlthaqla%llofu%r Bartald 'J:Ol&e’}&;l%.r%g—:lcﬁ above abnd

convehnti onal y wel known as carri er art can
wi dehy iugedhed Sm%ba@p'h%%d 6aiRiieNtoGN AS Jd agdase,

saccharose, sodium chloride, glucose, urea, starch,
capsule or the like.
When prepared as injection liquid, it is

10 preferable that solution, emulsion and suspension are
sterilized and isotonic to the blood and for forming in
these modes, any of those conventionally used in the
art as diluent can be used, and, for example, water,
ethyl alcohol, macrogocl, propylene glycol, ethoxylated

15 isostearyl alcohol, polyoxylated isostearyl alcohol,
polyoxyethylene sorbitan fatty acid ester, etc. can be
used.

The pharmaceutical preparation may contain

common salt, glucose or glycerine in an amount

20 sufficient to prepare an isotonic solution in this
case, and conventional solubilizer, buffer, scothing
agent may be also added. Pigment, preservative,
aromatic, flavor, sweetening and other pharmaceuticals
may be further contained as required.

25 The amount of a compound of the general
formula (1) or a salt thereof to be contained in the

pharmaceutical preparation of the present invention is

not particularly limited but usually about 1 to 70% by



cal ci um carbonate, kaolin, crystalline cellul ose,

silicate; binder such as water, ethanol, propanol,
weioplie24yr up, gl ucose solution, starch Iiqui dPCT/JP2006/308162

gel ati ne sol ution, carboxynethyl cell ul ose,

shel | ac, net hyl cel | ul ose, potassi um phosphat e,

pol yvi nyl pyrrol i done; disintégrating agent such as

dried starch, sodiumal gi nate, agar powder, |am naran

povitRFI D s ot LR yIRIF @RpefR el Tb orrtleo s Eal e uks carbbahie, and

pol yoxyet hyl ene sorbitan fatty acid ester, sodium

| alr ATt af @Pteat it atid kbrieRyi §eeri de, starch,

| act ose; disintegration preventing agent such as .

sacchar ose, stEFrT ntS dtad Bt IomyHr ogeRbt edlar| in the

o 5, S TP LT Y ATELLOPSR, S
t . ab bi t . h t h,_lact
ST MBI TS A e s
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gl ycol” can be use or éxanple. her'nor €,

| : . e
f: g?tr%pamlk%ne, & dablet %@v'&gﬂ M C@W&Hi&?%b?%ta}

g as required, for exanple, sugar-coated

gekafdiRe tencrrReH aled it ahlelhsLentard ¢ caat ihg habl etsy the
filmcoated tablet or double tablet, nmultilayer
t alatte. oFfora®hapi, N iiln , pisloll uft@ron, \ard$uiss 18 erd@l Bsion,
10 granule and capsule, it 1s orally administered. In the
case of injection, it is intravenously administered
alone or in a mixture with conventional replacement
fluid such as glucose and amino acids, and if
necessary, and the preparation alone may be also
15 administered intramuscularly, intracutaneously,
subcutaneously or interperitoneally. It is
administered in rectum in the case of suppository.
Applied dose of the pharmaceutical
preparation of the present invention is appropriately
20 selected in accordance with dosage regimen, age, sex
and the other conditions of a patient, severity of
disease, etc., but it is suitable that the amount of
the active ingredient compound is usually about 0.1 to
10 mg per 1 kg of body weight per day. In addition, it
25 1s desirable that the active ingredient compound is
contained in the preparation of a dosage unit form in

the range of about 1 to 200 mg.

The compound of the presént invention has D;



conventionally well known as carrier in the art can be
w dely used. A s exanples, excipient such as gl ucose,
woaatensdsied4 st arch, cacao butter, hydrogenated vegetpime308162

oil, kaolin, talc; binder such as powdered gum arabi c,
powder ed tragacanth, gelatine, ethanol; disintegrating
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exanpl e. For shaping in supp05|tory form various
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conventionally used in the art as diluent can e use

andhef on exarpleanwali®fsiost MY aaheehell, éﬁ%ﬂéﬂ%ﬂopamlne
propyl ene gl ycol, ethoxyl ated

Isotonic t

system stabilizer). According to this function,
excellent clinically improving effect on the conditions
based on the DA abnormal neurotransmission (enhancement
and lowering), for example, improving effect on
positive and negative symptoms, improving effect on
cognitive impairment, improving effect on depressive
symptom, etc. are developed without developing side
effects (See Michio Toru: Seishin-Igaku (Psychiatry),
Vol. 46, pp. 855-864 (2004), Tetsuro Kikuchi. and
Tsuyoshi Hirose: Nou-no-Kagaku (Brain Science), Vol.
25, pp. 579-583 (2003) and Harrison, T.S. and Perry,
C.M.: Drugs 64: 1715-1736, 2004).

5-HT,a receptor antagonist effect reduces
extrapyramidal side effects, develops superior clinical
effects, and is effective for improvement of negative
symptoms, improvement of cognitive impairment,
improvement of depression condition, improvement of
insomnia, for example (See Jun Ishigooka and Ken Inada:
Rinsho-Seishin-Yakuri (Japanese Journal of Clinical

Psychopharmacology), Vol. 4, pp. 1653-1664 (2001),



i sostearyl al cohol, polyoxylated isostearyl alcohol,
pol yoxyet hyl ene sorbitan fatty acid ester, etc. can be

wagew/11Mse phar maceuti cal preparati on nay cont CTWJIP2006/308162

(@]

10

15

20

25

common salt, glucose or glycerine in an anount
sufficient to prepare an isotonic solution in this
case, and conventional sol ub#Bizer, buffer, soothing
agent ded. Pignment, preservatjve
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mnistration o hmeceutica

preparation at henat eI Kenviepfsl '%:cﬁ‘}a é@écb@

adm ni st ered bi a nefho Fh accoﬁéghce it specﬁ?ﬁc

f os@reftochie PeepRadld AhhiddeorSe% it i)he Ot ective for
conditions of a patient, severity of disease, etc. For

exafpkeyvihg tbpreasevef shaplteins,pifldr, <SQIMHlicon,See
suspensi on, emnul sion,
Mitsukuni Murasaki: Rinsho—Seishin—Yakuri (Japanese
Journal of Clinical Psychopharmacology), Vol. 1, pp. 5-
22 (1998)).

The compounds of the present invention are
excellent in all of these three effects, or remarkably
excellent in one or two of these effects.

In addition, some of the compounds of the
present invention have o; receptor antagonist effect in
addition to the above-described effects. The o,
receptor antagonist effect is effective for improving
positive symptoms of schizophrenia (See Svensson, T.H.:
Prog. Neuro-Psychopharmacol. Biol. Psychiatry 27: 1145-
1158, 2003).

Therefore, the compounds of the present
invention have a wide treatment spectrum for and
excellent clinical effect on schizophrenia and other
central nervous system disorders.

Accordingly, the compounds of the present

invention are extremely effective for the treatment or

prevention of central nervous system disorders



granul e and capsule, it is orally adm nistered. In the

case of injection, it is intravenously adm ni stered
wabkawsai1nwe4in a m xture with conventional repl aeemaP1006/308162

fluid such as glucose and amno acids, and if

necessary, and the preparation alone may be al so

admi ni stered intranuscul arl y44i ntracut aneousl y,
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effect, 5- 2A receptor antagonist effect an
selatsetide ryplaake dtyhiddistoricde ref frat  :QimSes Ot e attack,

uptake inhibitory effect) . The D2 receptor partia
agorinit efifsectder, agoraphobia, social phobia, obsessive-

10 compulsive disorder, post-traumatic stress disorder,
generalized anxiety disorder, acute stress disorder,
etc.); somatoform disorder (for example, hysteria,
somatization disorder, conversion disorder, pain
disorder, hypochondriasis, etc.); factitious disorder;

15 dissociative disorder; sexual disorder (for example,
sexual dysfunction, sexual desire disorder, sexual
arousal disorder, erectile dysfunction, etc.); eating
disorder (for example, anorexia nervosa, bulimia
nervosa, etc.); sleep disorder; adjustment disorder;

20 substance-related disorder (for example, alcohol abuse,
alcohol intoxication, drﬁg addiction, stimulant
intoxication, narcotism, etc.); anhedonia (for example,
iatrogenic anhedonia, anhedonia of a psychic or mental
cause, anhedonia associated with depression, anhedonia

25 associated with schizophrenia, etc.); delirium;
cognitive impairment; cognitive impairment associated
with Alzheimer's disease, Parkinson’s disease, and

other neurodegenerative diseases; cognitive impairment
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wonas/lie464s | owered and thus has a functi on t oPCT/JP2006/308162

stabilize the DA neurotransm ssion to a normal state
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reduces extrapyram dal side effects,

cl takeakeef flatts smand Tiow r&ftfieots e frqd proveneindo e ;
negati ve synptons, inprovenent of cognitive

i Nnpakemehbn-Het oY eneRbeat ctapriessidans etk 1 i @hduct
i nprovenent of insomia, for exanple (See Jun
| sHiigookarandnienolnadasyndrome.
Furthermore, the compounds of the present.
invention have little or no side effects and they are

excellent in safety and tolerability.

EXAMPLES

Hereinbelow, the present invention will be
further made clear with reference to Reference
Examples, Examples, Pharmacological Test Examples and

Preparation Examples.

Reference Example 1

Preparation of 7-(4-chlorobutoxy)-1H-
guinolin-2-one

After 14.7 g of potassium hydroxide was added
to a methanol (250 ml) suspension of 30 g of 7-hydroxy-
lH-quinolin-2-one, which was stirred at 50°C to form a
solution, 65 ml of l—brémo—4—chlorobutane was added
thereto and refluxed for 8 hours. After cooling to

room temperature, precipitated crystals were separated



Ri nsho- Sei shi n- Yakuri (Japanese Journal of Cinica
Psychophar macol ogy) , Vol. 4 , pp. 1653-1664

wO20h)246k t sukuni  Mur asaki : Ri nsho- Sei shi n- YakBCT/JP2006/308162

(Japanese Journal of dinical Psychopharmcol ogy),
Vol. 1, pp. 5- 22 (1998), Puller, I .A. et al., Eur.
J . Pharmacol ., 407:39-46, 2660, and Meltzer, H .Y .
et al,_ Prog. Neuro- 5 Psychopharmacol. Biol..
Psyehifdthty 25 #0m11 5 F ey e iy )L 1 5 dtloni 9 bt akgel column
i nhi_bitory effzé} (or serotonin reuptake inhibitorg
:3), and

ef FEFOPSERIERPE: | (B T T s dRA Ty RipraRet ve 100:

t , f | Mt i Murasakj :
R B0 S Ehi i AR O O oe S Th G oA ok 3T e
P haoph | Vol .. 1 , . 5- 2 1998 . Th
cgﬁég%ﬁggag?%?ﬁ%gg%gggﬁpﬁ ﬁv@ﬁﬁﬁ%ﬁf%ﬁ%ﬁ%étellénz in °

alk,o t effects, or remarkably excellent in
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one or Se effects. 15 In addition, sone of

the egupoundsyof . he sprsesent; i myentj,on MVoe%zgﬁ £,

receptor antagoni st effect in additi'dn tot

abgve- deser i bedegfitiects., The @iHz, M ecepior, @tsﬁg@rii Styq,

effect is effective for inproving positive synptons

scbi-gophegnpasdfisee Bvenssoen, dl oH2. WAr09. 45 (1, d,
Neur o- Psychopharmacol . Biol. Psychiatry 27: 1145-

11588.2808) 7.75(1H, d, J=9.4Hz), 12.54(1H, brs).

Reference Example 2

Preparation of 7-(4-chlorobutoxy)-4-methyl-
1H-quinolin-2-one

7-(4-chlorobutoxy) -4-methyl-1H-quinolin-2-one
was prepared from 7-hydroxy-4-methyl-lH-quinolin-2-one
by a similar method as in Reference Example 1.

White powder
'H~NMR (DMSO-dg) Sppm:
1.80-2.00(4H, m), 2.37(3H, s), 3.72(2H, t, J=6.0Hz),
4.05(2H, t, J=6.0Hz), 6.20(1H, s), 6.75-6.90(2H, m),
7.60(1H, d, J=8.5Hz), 11.42(1H, brs).

Reference Example 3

Preparation of 7-methoxy-3-methyl-1H-
guinolin-2-one

30.7 ml of triethylsilane was added to a
trifluoroacetic acid (300 ml) solution of 13 g of 7-

methoxy-2-oxo-1, 2-dihydroquinoline—3-carbaldehyde while



Therefore, the conpounds of the present invention have
a wide treatnent spectrumfor and excellent clinica

wehbwatizeem schi zophreni a and ot her 25 central RETNP296/308162
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system di sorders. Accordingly, the conpounds of the
present invention are extrenely effective for the
treatnment or ' prevention of 4éentral nervous system

di sor dersincl uding the group consisting of
schieAdphrsdni BE ¢ iRt okGe ~ R ¥ Hed o @ DFLERe@npE room
schi zophreni a; enotional disturbance; psychotic

di SEFERGTA IS WSS - bi Pt aredf setofwbion was
exanpl e, hipolar | type disorder and bipolar Il type
di $6RF&ES l,rp“dbep]rceesg“i - &Tﬂggee}ﬂb{%c%ee‘bﬂ@s‘é@ on; maj or
depr.essi on; | ancholy a refractory depression;
dy@ﬁﬁﬁ%ngmégh%ﬁﬁ;a (ﬂ%ﬁ%ﬁﬁﬁ%?%h%éﬂ%é%, ke Bt ydried
di sorde r_.exanpl pani ¢ attack, -pani.c di sorder
ag%?’ggfho aﬁ%l%sslgzé[} a l%ﬁotlﬁ’a,ano SEES i SCOHbuI & veS Vaporated

| Sapder gieggl?; d g)%@%ur% Strgss ssloo{&gef fwaesg grtgf%ié&%y

anxi ety acute stress disor

sogmb otar medi sQndeh CholonBXmlfn ysteria,
somati zati'on di sorder, conversion di sorder, pain

di @k den o riiyeecherdirieasizso1etL.J0: factddd ous, di gagder,
di ssoci ative disorder; sexual disorder (for exanple,
sexdahogtysBunettihg - 1sexudn cdesi-ne- ciss trderobtsexied in the
form of a white powder.
'H-NMR (DMSO-dg) Sppm:
2.02(3H, s), 3.77(3H, s), 6.70-6.80(2H, m),

7.45(1H, d, J=8.4Hz), 7.64(1H, s), 11.56(1H, brs).

Reference Example 4

Preparation of 7-hydroxy-3-methyl-1H-
quinolin-2-one

47% hydrobromic acid (60 ml) suspension of
2.12 g of 7T-methoxy-3-methyl-1H-quinolin-2-one was
refluxed for six hours. After cooling, water was added
to the reaction solution and precipitated crystals were
separated by filtration. The crystals were dissolved
in a mixed solvent of dichloromethane and methanol and
dried over magnesium sulfate, and the solvent was
evaporated under reduced pressure and 1.7 g of 7-
hydroxy-3-methyl-1H-quinolin-2-one was obtained in the
form of a brown powder.

'H-NMR (DMSO-dg) Sppm:



arousal disorder, erectile dysfunction, etc.); eating

di sorder (for exanple, anorexia nervosa, bulima
waenosasaedet c. ); sl eep di sorder; adjustnent di BOTARI0D6/308162

subst ance-rel ated di sorder (for exanple, alcoho

abuse, al cohol intoxication, drug addiction, stinulant

i ntoxi cation, narcotism etc4P; anhedonia (for

or et G caise, o uthLhn S actok Akea v ER=bop! sesi o,
Qe TR edyni 11 et hb et 2 o Ve pa r ment

U cogni tve ¥ fbai Fe VrvesT i
i o Bl s S B oconst o v 0 SoALee:

cogni tive inpairnentcaused by Al zhei ner's di sease,
Par ki nson' s di sease and associ at ed neur odegenerati ve

di $RASES LOGNUH Y& | gpai rment of schi zophreni a
cognitive inpai rnment caused by refractory, intractable

or chronic sghiczaphyenha;o~ o @3%1@&&9&?&§}<ﬂ§§§éthyl—
obesity; mgraine; pain (ache) ; nental retardation;

sautlipsigudineordern oy i sn); Tourette's disorder; tic
di sorder; attention-def icit/hyperactivity disorder;
conduct di soBgels; sand RDowmes ey OMen  Hif ¢ hef I Bxample

t he conpounds of the present invention have |little or:

no lsi de (ef-tbdos cpbrdigy) -@r-eethyl-1H-gquinolin-2-one in
the form of a white powder was prepared from 7-hydroxy-
3—methyl—lH—quinolin;Z—one using l-bromo-3-

10 chloropropane.

'H-NMR (DMSO~dg) Sppm:
2.05(3H, s), 2.15-2.25(2H, m), 3.81(2H, t, J=6.5Hz),
4.11(2H, t, J=6.0Hz), 6.75-6.85(2H, m), 7.48(1H, d,

J=8.5Hz), 7.67(1H, s), 11.59(1H, brs).

Reference Example 6
15 Preparation of 7-(4-chlorobutoxy)-3-methyl-
lH-quinolin-2-one
By a similar method as in Reference Example
1, 7-(4-chlorobutoxy)-3-methyl-1H-quinolin-2-one in the
form of a white powder was prepared from 7-hydroxy-3-
20 methyl-lH-guinolin-2-one using l-bromo-4-chlorobutane.
'H-NMR (DMSO-dg) Sppm:
1.80-1.95(4H, m), 2.04(3H, s), 3.72(2H, t, J=6.0Hz),
4.03(2H, t, J=6.0Hz), 6.75-6.80(2H, m), 7.47(1H, d,

J=8.5Hz), 7.66(1H, s), 11.58(1H, brs).



excellent in safety and tolerability . EXAMPLES

Her ei nbel ow, the present invention will be further
woras/1a4ear wWith reference to Reference Exanpl e€T/JP2006/308162

Exanpl es, Phar macol ogi cal Test Exanpl es and

Preparati on Exanples . Reference Exanple 1 Preparation

of 7- (4-chlorobutoxy) -IHquéfolin- 2-one After 14.7 g

of potassi um hydroxi de was added to a net hanol (250

m ) suspension of 30 g of 7-hydroxylH quinolin-2-one,

whi ch was stirred at 50C to forma solution, 65 m of

| - B SRhI FofgMRtaine was added thereto and refl uxed

for 8 hours. After cooling_ to roomtenperature , ,

preci pi t at ed ég\?%ac]%ﬂ%l%r%f skphf 2t Rty FY F At +Baguinolin-

The2y_ were purified by silica gel columm chromatography

(di cMSt omet hane: net hanol = 100; 3), and 29.6 g of 7-

(3 cnlorobut o | AU LI RAPSRCAPLELIET LA. adses

N S

J:%UZHéii%_@H%%me@ﬁ&ﬁ%l%ef¥g s%%%fgg)un&éﬁ5£é$choling
and stirred at room temperature for 0.5 hour, and after
that 1.6 ml of l-bromo-4-chlorobutane was added and
stirred at room temperature for 14 hours. Water was

10 added to the reaction solution, which was then
extracted with ethyl acetate and, after washed with
water, dried over magnesium sulfate, and the solvent
was evaporated under reduced pressure. The residue was
purified by silica gel column chromatography (n-

15 hexane:ethyl acetate % 3:1), and 1.02 g of 1-(4-
chlorobutyl)-1lH-quinolin-2-one was obtained in the form
of colorless oil.

'H-NMR (CDC13) ppm:
1.85-2.00(4H, m), 3.60-3.65(2H, m), 4.35(2H, t,

20 J=7.0Hz), 6.70(1H, d, J=9.5Hz), 7.23(1H, dd, J=8.6Hz,

7.5Hz), 7.38(1H, d, J=8.9Hz), 7.54-7.62(2H, m),

7.68 (1H, d, J=9.5Hz).

Reference Example 8
Preparation of 1-(5-chloropentyl)-1H-
guinolin—2-one

25 By a similar method as in Reference Example



J= :
Ref erence Exanple 2 Preparation of 7- (4-chlorobutoxy)

8.7Hz), 7.75(1H, d , J=9.4Hz), 12.54(1H brs)

wo4emsatitwgh | H  qui nol i n-2-one 7- (4-chl or obut oXPET/JP2006/308162
-4-met hyl -1 H qui nol i n-2-one was prepared from

Ul
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7-

hydr oxy-4-net hyl -1 H qui nol i n-2-one by a sim|lar

net hod as in Reference Exanpbé 1 . Wiite powder 1H NMWR
(DMBO-d 6)dppm @ 1.80-2.00 (4H m) , 2.37(3H, s),
3. 72( 21, (I-chlemmpty Ll 4 Dt @M nelinJZzeonelzin shefern of

S )

. 6 .75-6. 90 (2H, m), 7.60(1H, d , J=8.5Hz),

11592Cm e sy Ol Rt HeaRa Tkapie Blmrepaphinoa-ore using
7- met hoxy- 3- net hyl -1 Hqui nol i n- 2-one 30.7 m| of

t r itEPHRATA 12 VS &0 a trifluoroacetic acid
(39 lytion of 13 g of 7- nethoxy-2-oxo-I,
2-dgﬁ %égﬁpﬁélgﬂﬁqs-carbaldehyde whi | ebei ng stirred

un
ov

T REGH T T GHet o S0t GHnadd ot BaL TR o4 co

waters and extyagted with ﬁéf.@ffrz;zgneé,h?d‘ @ndy a3=t%.:]5d[-lz) ,

washed wWit'H water, drié€d over nesi umsul fat e,

the salMent yas jevaperAated sy, 7.35(11, d, J=8.9Hz),

7.54-7.60(2H, m), 7.67(1H, d, J=9.4Hz).

Reference Example 9

Preparation of 7-(4-chloro-(Z)-2-butenyloxy)-

3,4~dihydro-1lH~-gquinolin-2-one

A mixture of 1.0 g of 7-hydroxy-3,4-dihydro-
lH-guinolin-2-one, 1.7 g of potassium carbonate, 3.2 ml
of cis~1,4-dichloro-2-butene and 50 ml of
dimethylformamide was stirred at room temperature
overnight. Water was added to the ieaction solution,
which was then extracted with ethyl acetate and, after
washed with water, dried over magnesium sulfate, and
the solvent was evaporated under reduced pressure. The
residue was purified by silica gel column
chromatography (n-hexane:ethyl acetate = 3:1), and 7-
(4-chloro-(Z)-2-butenyloxy)-3,4-dihydro-1H-quinolin-2-
one (1.3 g) was obtained in the form of a white powder.
'H-NMR (CDC13) Sppm:
2.62(2H, t, J=6.3Hz), 2.90(2H, t, J=6.3Hz),
4.16(2H, d, J=6.3Hz), 4.62(2H, d, J=4.6Hz),

5.86-5.90(2H, m), 6.31(1H, d, J=2.5Hz), 6.54(1H, dd,



under reduced pressure. The residue was purified by
silica gel colum chromat ography (dichloronethane

woneichameh = 30: 1), and 11.1 g of 7- PCT/JP2006/308162
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met hoxy- 3- met hyl - | H qui nol i n-2-one was obtained in the
formof a white powder. 1H NVR (DVMSO-ds) dppm
2.02(3H, s ) , 3.77(3H, s ) 516.70-6 .80 (2H, m),
7.45(1H, d , J=8.4Hz), 7.64(1H, s ) , 11.56(1H, brs).
Referteriiz Boarfile 4 Prepardt idon of8.3Hz), 7.56(1H, brs).
7- hydr oxy- 3-net hyl -1 Hqui nol i n- 2-one 47% hydr obrom c
acid (60 m) suspension of 2.12 g of
7- met hoxy- 3- net hyl -1 H qui nol i n-2-one was refluxed for
si RefaurenceAfi@nclanl 1thg, wat er was added to the
reaction solution and precipitated crystals were
separ at ed by FriepaTatiiom ofthe ursfshal sdwe? e sbol vedi -
in a mxed sol vent of dichloronethane and net hanol and
dr ited reVe A rRagHES M s e ) aHey ¥ He 2ol damtings ester
evapor at ed under reduced pressure and 1.7 g#of 7-

#fed-? it he

Egh@e atgggwnég% %1 sgiﬁgﬁQ 9$S§)9§9f1%n%950 2-
methylbutyric acid methyl ester and it was refluxed for
3 hours. Water was added to the reaction solution,
which was then extracted with dichloromethane and,
after washed with water, dried over magnesium sulfate,
and the solvent was evaporated under reduced pressure.
The residue was added to a mixture of 4.33 g of 7-
hydroxy-3, 4-dihydro-1H-quinolin-2-one, 6.0 g of
potassium carbonate and dimethylformamide (90 ml) and
stirred at 80°C for 6 hours. Water was added to the
reaction solution, which was then extracted with ethyl
acetate and, after washed with water, dried over
magnesium sulfate, and the solvent was evaporated under
reduced pressure. The residue was purified by silica
gel column chromatography (dichloromethane:methancl =
100:3), and 6.0 g of 2-methyl-4-(2-oxo0-1,2,3,4-
tetrahydroquinolin-7-yloxy)butyric acid methyl ester
was obtained in the form of a yellow oil.

'H-NMR (CDC13) Sppm:
1.23(34, d, J=7.1Hz), 1.75-1.90(1H, m),
2.10-2.25(1H, m), 2.55-2.65(2H, m), 2.72(1lH, q,

J=7.0Hz), 2.80-2.90(2H, m), 3.68(3ﬁ, s), 3.95(2H, t,



6 .

65 (1H, d , J=2 . 5Hz ) , 7 . 34 (1H, d , J=8 .

5Hz) , 7. 58 (1H s ), 9. 90( 1H s ) , 11 . 48
wO2bie/b24e4) . Reference Exanple 5 Preparati on 8€T1/3P2006/308162
(3-chl oropropoxy) -3-nethyl- 5 I H quinolin-2-one By a
simlar nethod as in Reference Exanple 1 , 7-

(3-chl oropropoxy) -3-nethyl -bE quinolin-2-one in the
formof a white powder was prepared from 7-hydroxy-

3-

netthydHa ) oud hol ith- 2 one=siihy) | -br 69018, 6d, J=8.3Hz,

chl oropropane . 1H NVMR (DVBO d6) dppm 2. 05(3H, s),

2.
J=
J=

Po2AHm(2H - 44 §1H,3.B1L(DHE - 3HZ) J=96. SHEIH, 4bgs2H t
6.0Hz), 6 .75-6. 85 (2H, m) , 7.48(1H, d ,
8.5Hz), 7.67(1H, s ), 11.59(1H, brs). Reference

Exanpl e 6 Preparation _of 7- (4-chlorobutoxy)
- 3RedaRANae WIS f-22- one By a sinmilar method as in
Ref er ence Exa# le 1., 7- (4-chl|orobutoxy)

-3-met hyl - | H

AT SHe Tl ¢ HEY Fs of “BE Ry tRutoxy) -

5p0\g;d3|r_§jl\nl?fy&§iroﬁgﬁr_%%£nr ﬂg%ﬁh%jg{efox%r grm 4- chl or obut ane.

met’t
1H NIVR ( DNBO-éj@ %prﬁl_methyl“4— (Z_OXO_]-’ 2/ 3/ 4—
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tetrahydroquinolin-7-yloxy)butyric acid methyl ester
was added dropwise to a tetrahydrofuran (200 ml)
suspension of 1.6 g of lithium aluminum hydride while
being stirred under ice-cooling and stirred at the same
temperature for 2 hours. While being stirred under
ice-cooling, saturated Rochelle salt aqueous solution
was added, which was extracted with diethyl ether and,
after washed with water, dried over magnesium sulfate,
and the solvent was evaporated under reduced pressure.
The residue was purified by silica gel column
chromatography (dichloromethane:methanol = 40:1), and
2.8 g of 7-(4-hydroxy-3-methylbutoxy)-3,4-dihydro-1H-
guinolin-2-one was obtained in the form of a yellow
oil.

'H-NMR (CDC13) Sppm:

0.99(3H, d, J=6.5Hz), 1.60-2.05(3H, m), 2.60-2.65(2H,
m), 2.85-2.95(2H, m), 3.55(2H, t, J=5.3Hz),
3.95-4.10(2H, m), 6.38(1H, d, J=2.5Hz), 6.53(1H, dd,

J=8.3Hz, 2.4Hz), 7.04(1H, d, J=8.3Hz), 8.59(1H, brs).

Reference Example 12



1.80-1.95 (4H, m) , 2.04(3H s), 3.72(2H t ,
J=6.0Hz), 4.03(2H, t , J=6.0Hz), 6.75-6 .80 (2H, m),

w@.2406(11M64d , J=8.5Hz), 7.66(1H 1. s ) , 11.58¢CHIF2006/308162
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brs). Ref erence Exanple 7 Preparation of 1-

(4-chlorobutyl) -1Hquinolin- 2-one 0.30 g of sodium

hydri de (60% oily) was addedsgo a di nethyl formam de

(20 M) solution of 1.0 g of IHquinolin- 2-one while

bei ng stirred®unamheratce: coblngithandssi foned atidodamethyl -
tenperature for 0.5 hour, and after that 1.6 m of

| - Brolo-agkoctil, ¢ chut et nedsy obdp ol ranbi st 7 fy ok gt bubpin ester
tenperature for 14 hours. Water was added to the

reaction sol Metéanagildrnids atHerr ake r Akt @dnlii thaet Agtled
acetate and, after washed wth water, dried over

ma §Resi Grcodrrame thate (RO ad)) eemlwisore\m%o%a&e@ of 7-(4-
?} redu%ed pressure. The residue vvasnﬁ{urlfl ed. by
r

W@ioé‘é( cB‘Ieliflkh%(lcl‘]PrU&r?é‘tng@a T l( Cé%JHW in-2-one
acet 1),. and O - chl orobutyl)
| B Buend T DEond PiredrHini & HRE T iigh2ed undex

grL%%éégFgHang'N%@f&%%f%%)ggpn] Lo 2193%§ 'v?q%$ght
d Wa%e%'égé)adaeéstgl hed%ed%ﬁiaﬁi%olutlon, which was
then extracted with dichloromethane and, after washed
with water, dried over magnesium .sulfate, and the
solvent was evaporated under reduced pressure. The
residue was purified by silica gel column
chromatography (dichloromethane:methanol = 30:1), and
methanesulfonic acid 2-methyl-4-(2-oxo0-1,2,3,4~
tetrahydroquinolin-7-yloxy)butyl ester (2.8 g) was
obtained in the form of a green powder.
'H~NMR (CDC13) Sppm:
1.07(3H, 4, J=6.8Hz), 1.60-1.80(1H, m), 1.90-2.00(1H,
m), 2.15-2.25(1H, m), 2.50-2.65(2H, m), 2.90(2H, t,
J=7.3Hz), 3.95-4.10(2H, m), 4.10-4.20(2H, m), 6.33(1H,
d, J=2.5Hz), 6.51(1H, dd, J=8.3Hz, 2.5Hz), 7.05(1H, d,

J=8.3Hz), 8.16(1H, brs).

Reference Example 13

Preparation of 7-(4-bromo-(E)-2-butenyloxy)-
3,4~dihydro-1H-quinolin-2-one

By a similar method as in Reference Example

9, 7-(4—bromo—(E)—2—butenyloxy)~3,4;dihydro—lH—



7.5Hz), 7.38(1H, d , J=8.9Hz), 7 .54-7 .62 (2H, m),
7.68 (IH d, J=9.5Hz) . Reference Exanple 8

weénepanateion of 1- (5-chloropentyl) -1 Hqui noli RETAPINE308162
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By a simlar nmethod as in Reference Exanple7 , 1-

(5-chl oropentyl) -lIH quinolin-2-one in the form of
colorless oil was prepared fEeam | H qui nolin-2-one

usi ng | -brono-5-chl oropentane . 1H NVR (CDC 3) dppm

1. 38ncg -4 ong )in the 7% am . @6 d4vhite)pow8eBoyaH, t

, J=6.6Hz), 4.31(2H, t , J=7.8Hz), 6.7Q(1H, d ,
J=PIERATredy agym H ~Rithr g7 BH; d Th ey - 1F-@6{nel ig-2-one

J=8.9Hz), 7.54-7.60 (2H, m) , 7.67(1H, d , J=9.4Hz)
Reﬂ@%é@hﬁfﬂrégiiﬁ?’@ﬁm‘aﬁ)ﬁh}ht%me% (4-chloro- (2)
- 2+ but enyl ox_yL) - 3 ,4-di hydro-1 H quinolin-2-one A

mi xEGMEREFPELD) PIR: 7- hydr oxy- 3, 4-di hydr ol H
quinglin-2-qne, 1. 7.9 of potassium carbonate, 3.2 ml
of 2ci(g (%,Hzm- di &111707 1% rpdt-divel Ahd B0 fiv [ - Ot 2 Hi net hyl
or ' was, stdr. t ro eratur er ni gh
V\aggglfg\c/@g’a&lde _tiﬁﬂ-}% r ellagﬂ mo ut "oﬁ, é)%/l\ﬂ ’chgvél%—
then 19bEaCtSd W 1% ALYl AGIALG AN 6 31 Plu, qq,

J=8.2Hz, 2.1Hz), 7.03(1H, d, J=8.2Hz), 9.35(1lH, brs).

Reference Example 14

Preparation of 7-(4-chlorobutoxy)-4-methyl-
3,4~-dihydro-1H-quinolin-2-one

Boron tribromide (1 M dichloromethane
solution, 6.2 ml) was added to a dichloromethane
solution (5 ml) of 0.54 g of 7-methoxy-4-methyl-3,4-
dihydro-1H-quinolin-2-one while being stirred under
ice-cooling and 0.23 g of precipitated crude crystals
were separated by filtration. 0.2 g of potassium
carbonate and 0.45 ml of l-bromo-4-chlorobutane were
added to an acetonitrile (2.5 ml)-water (2.5 ml)
solution of the crude crystals and refluxed for 6
hours. Water was added to the reaction solution, which
was then extracted with ethyl acetate and, after washed
with water, dried over magnesium sulfate, and the
solvent was evaporated under reduced pressure. The
residue was purified by silica gel column
chromatography (dichloromethane:methanol = 50:1), and

7—(4—chlorobutoxy)—4—methyl—3,4—diﬁydro—lH—quinolin—2—



washed with water, dried over nmagnesium sul fate, and
the sol vent was evaporat ed under reduced pressure. The

woesicdusiewas purified by silica gel columm PCT/JP2006/308162

chr omat ogr aphy (n-hexane :ethyl acetate = 3:1), and 7-
(4-chloro- (Z) -2-butenyloxy) -3,

4-di hydro-I H quinolin-2- ones561.3 g ) was obtained in
the formof a white powder. 1H NVR(CDO 3)BpPm

2. 022H,0 129 J=6rBHOQtL1180{ 2ty the = 3biE) a 4h16E2H,
d, J=b.3Hz), 4.62(2H, d , J=4.6Hz), 5.86-5.90 (2H, m
) po®®K(-1H, d , J=2.5Hz), 6.54(1H, dd,J=8 . 3Hz, 2 .
5}—%, 7. 06 (1H d, J 8. 3Hz) , 7. 56 (1H, brs)
. R3rBHBADYSPx&rpdre™O Preparati on of 2-nethyl - 4-
(2-oxo-1, 2,3 ,4- tetrahydro uinolin-7-yloxy% butyric
acild 286yl st/ -HHIE /g 1of8 S U 4Hbdinde was3 addeds { b,

an acetonitrile (70 m) solution of 5 g of 4-chl oro-2-

f
Smefhyl Buttyric Taciidh mBthy 13 -&tet- land Hit Tas 3 ef? (%Bd t/

10

15

20

25

ter. was added to the reaction solution,

{/\Elrji:_“%@%%r)f’gén xtFactted qdﬁelt"rpHcﬁ)chIG(Jﬁ(?rr@t}ﬁan%' aﬂlﬁg'mz) ’
oG PRAIEr vt me e radf Mahucbd b beth &

Th hdue added to a m xture of 4.33 g of 7-
hyzfggil}%f Z}f\-{%ﬁﬁydr o-|l H qui nolin-2-one, 6.0 g of

Reference Example 15

Preparation of 7-[2-(2-chloroethoxy)ethoxy]-
3,4~dihydro-1H-quinolin-2-one

A mixture of 7.0 g of 7-hydroxy-3,4-dihydro-
lH-quinolin-2-one, 7.1 g of potassium carbonate, 30 ml
of bis-2-chloroethyl ether and 400 ml of acetonitrile
was refluxed for 2 days. Water was added to the
reaction solution, which was then extracted with
dichloromethane and, after washed with water, dried
over magnesium sulfate, and the solvent was evaporated
under reduced pressure. The residue was purified by
silica gel column chromatography
(dichloromethane:methanol = 40:1), and 8.3 g of 7-[2-
(2-chloroethoxy)ethoxy] -3, 4-dihydro-1H-quinolin-2-one
was obtained in the form of a white powder.
'H-NMR (CDC13) Sppm:
2.61(2H, t, J=7.4Hz), 2.90(2H, t, J=7.4Hz),
3.66(2H, t, J=5.8Hz), 3.74-3.88(4H, m), 4.11(2H, t,

J=4.7Hz), ©6.36(1H, 4, J=2.2Hz), 6.54(1H, dd, J=8.3Hz,



pot assi um car bonate and di met hylf ormam de (90 m) and
stirred at 800C for 6 hours. Water was added to the

woeemtiiinws sol uti on, which was then extracted weCI/JR100§B08162
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acetate and, after washed with water, dried over
magnesi um sul fate, and the sol vent was evapor at ed
under reduced pressure. The pgsidue was purified by
silica gel colum chromat ography (dichloronethane
: met.Ramol, 7 .000:13),, ndr= By of -0etly) -mh:
(2-oxo-1, 2 ,3 ,4- tetrahydroquinolin-7-yloxy) butyric
acid nethyl ester was obtained in the formof a yell ow
oi . ITHNWR(CDA 3)CpPm 1.23(3H, d, J=7.1Hz), 1
. 7Beferedcel Hxamp)le 2.610-2.25 (IH, m), 2 .55-2 .65
(2H m), 2.72(1H, q , J=7. Osz 2.80-2.90 (2H, m)
3. 68( 3H, s )Pregag@(t’,_lﬂn tof J=6(3- @quroplﬁopow)&f(,lﬁ d
J=2 . 3Hz) 49 (1H, dd, J=8 . 3Hz , 2 . 21Hz)
7 dlbzd(forﬂiH—aulns>l8n 231979 , 8. 41 ( 1H brs )
?ﬁfﬁ;gpgiyEgagg%ﬁ§%%65%§5arat|ongg ;L Reference Example

(g s Byduo bt aunoline2-one 0.8 o 2B 2 one i
DULKEL 5P TR0 L0185 AIG SLODN 98 £ Snyarony-
"5DhUH&E&HEBD%HLaﬁﬁthQdMde%e using l-bromo-3-
chloropropane.
'H-NMR (CDC13) Sppm:
2.15-2.35(2H, m), 2.55-2.65(2H, m), 2.90-3.00(2H, m),
3.50-3.80(2H, m), 4.00-4.10(2H, m), 6.73(3H, brs),

8.68(1H, brs).

Reference Example 17

Preparation of 6-(4-bromobutoxy)-3,4-dihydro-
1H-guinolin-2-one

By a similar method as in Reference Example
9, 6— (4-bromobutoxy) -3, 4-dihydro-1H-quinolin-2-one in
the form of a white powder was prepared from 6-hydroxy-
3,4-dihydro-1H-gquinolin-2-one using 1, 4-dibromobutane.
'H-NMR (DMSO-d¢) Sppm:
1.75-1.85(2H, m), 1.90-2.00(2H, m), 2.30-2.45(2H, m),
2.75-2.85(2H, m), 3.58(2H, t, J=6.5Hz), 3.91(2H, t,

J=6.5Hz), 6.70-6.80(3H, m), 9.88(1lH, brs).

Reference Example 18



being stirred under ice-cooling and stirred at the
sane tenperature for 2 hours. Wiile being stirred

wanaeriiz4e- cool i ng, saturated Rochelle salt aqREDAUB2006/308162

solution was added, which was extracted with diethyl

et her and, after washed wth water, dried over
magnesi um sul fate, and the sghhvent was evaporat ed

under reduced pressure. The residue was purified by
silica gel cdinapechrosmtagrbaphy-<idichbpentel haBed-

met hanol = 40:1), and 2.8 g of 7-

( 4-diydrdmoy-13tmptinyd bit-okydne 3, 4- di hydr o- | Hqui nol i n-
2-one was obtained in the formof a yellow oil. 1H NWR
(CDCl 3 )dpmeY(ﬁ Simﬁk&ﬁimqthOd ah iHSREfgrenqe.Eﬁ@lee
. 05 3H m §2H m . 85-2 . 95
(2H S@hlogquezﬂylt ihgipoyla- @uln%lm~2 Qe in

.38(1Hd,J2.5 ) . 53 (1H,

5dd thﬁsformsﬂzf cploylgss oily wafmpl(qwr%d foem 3, &ty )

1H hrs ) Ref erence Exanpl e 12Preparat|on
o %Yﬁ&ﬁegﬁﬁ‘%n@]ala S BrRAnS A RS 2. 3

grah U|noI|n 7-yl oxy) butyl ester
ﬁé? S-chloride (1.0 m) was added to a
di ehl m) solution of 2.8 g of 7- (4-
hyd?oﬁ%gggﬁg?ﬂ%ﬁﬁgﬁtoxy) - 3,
4 di lpdi osbRiogyl LT B0ne ANGE- il Phs-1. 00 (25, m),
triethylam ne whilé being stirred uhder
2.60-2.70(2H, m), 2.85-2.95(2H, m), 3.54(2H, d,
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J=6.6Hz), 3.59(2H, d, J=7.7Hz), 6.76-7.04(2H, m),

7.15-7.29(2H, m).

Reference Example 19

Preparation of 2-(5-chloropentyl)-3,4-
dihydro—ZH—isoquinolin—l—one

By a similar method as in Reference Example
7, 2-(5-chloropentyl)-3,4-dihydro-2H-isoquinolin-1-one
in the form of brown oil was prepared from 3,4-dihydro-
2H-isoquinolin-l-one using l-bromo-5-chloropentane.
'H-NMR (CDC13) Sppm:
1.50-2.00(6H, m), 2.99(2H, t, J=6.6Hz), 3.52-3.60 (6H,
m), 7.17(1H, d, J=7.3Hz), 7.31-7.44(2H, m),

8.07(1H, dd, J=1.3Hz, 7.5Hz).

Reference Example 20
Preparation of 7-(3-chloropropoxy)-3,4-

dihydro-2H-isoquinolin-1-one



ice-cooling and stirred at room tenperature overnight.
Wat er was added to the reaction solution, which was
woheos/1extes act ed wit h di chl or onet hane and, aft epPCwaBived308162
with water, dried over nmagnesium .sulfate, and the
sol vent was evaporated under reduced pressure. The
residue was purified by siliea gel columm
chr omat ogr aphy (di chl or onet hane rnet hanol = 30:1), and
nmet hanesul f oriyx adcidhiZtaetiythdd d2-laxReéfePende, Bxample
t et rahydroqui nol i n-7-yl oxy) butyl ester (2.8 g ) was
obtai Med 3rehtlve Forap@fy Ja- Jreeti ipohder 2 H-1H NYRL(EDCh~1-one
3)dppm: 1.07(3H, d , J= b.8Hz), 1 .60-1 .80 (IH m),
1 igothe gqu KL Myowrp aish W5 guapared , f2om50=-RydBBxy -
(24, m), 2.90(2H t , J=7.3Hz), 3.95-4.10 (2H m),
4. 3044 oo R~ is BrEgiolHdn ol on=25Hpg | 160 5aa -
dd, J=8.3Hz, 2.5Hz), 7.05(1H, d , J=8.3Hz) , 8.16(1H
Spr §PLOrRErORSRSe Exanpl e 13 Preparation of 7-

FjT%{ﬁggkgggiﬁaﬁﬁﬁgfEEYE?éﬁé éysa simlar nethod as in
9 ., T (4- - (B 52-
2 APy oG 0 S e T b G % -
d f - -3, -
POy B AR, IR S 01 am, g, om0
1.5Hz), 7.13(1H, d, J=4.0Hz), 7.59(1H, d, J=1.4Hz).

10 Reference Example 21
Preparation of 7-hydroxy-2-methyl-3,4-
dihydro-2H-isoquinolin-1l-one
By a similar method as in Reference Example
4, 7-hydroxy-2-methyl-3,4-dihydro-2H-isoquinolin-1l-one
15 in the form of a brown powder was prepared from 7-
methoxy-2-methyl-3, 4-dihydro-2H-isoquinolin-1l-one.
'H-NMR (DMSO-dg) Sppm:
2.84(2H, t, J=6.5Hz), 3.01(3H, s), 3.47(2H, t,
J=6.6Hz), 6.85(1H, dd, J=8.1Hz, 2.5Hz), 7.08(1lH, d,

20 J=8.1Hz), 7.29(1H, d, J=2.5Hz), 9.49(1H, s).

Reference Example 22
Preparation of 7-(4-chlorobutoxy)-2-methyl-
3,4-dihydro-2H~isoquinolin-1-one
By a similar method as in Reference Example
25 9, 7-(4-chlorobutoxy)-2-methyl-3,4-dihydro-2H-

isoquinolin-l-one in the form of a brown oil was



using trans-1 , 4-di brono-2-butene . 1HNWR (CDd 3 )
dppm 2 . 61 (2H, t , J=7 . 5Hz) , 2 . 89 (2H, t , J=7

WO 260dz113464 3. 98 (2H, d , J=7 . OHz) , 4 . 51 PCHIPI06/308162
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J=4 . 8H ) , 5. 90- 6. 10 (2H, mM , 6 . 43 (1H, d,
J=2 . 1Hz ) , 6. 51 (1H, dd, J=8 . 2Hz, 2 . 1Hz ) , 7.
03 (1H, d, J=8 . 2Hz ) , 9 5935 (1H, brs )

Ref erence Exanple 14 Preparation of 7-

(4 Peresisutioey ~hyiidRg~=2-giethyl-3, 4-dihydro-2H-

, 4- di hydr o-| H qui nol i n-2-one Boron tribromde (1 M

di dficsioretiame ~$eluty oM g 6L D aamo viasclabieleeb trze -

di ¢hl or onet hane.  solution (5 m) of 0.54 g of

7- met HYRYCHE hBhRAM 3, 4- di hydr o- | H qui nol i n- 2- one

P9 18,3l 0 e G IR )
g B Bt PR LT o ane o5
28 AL 8% Rk el S 2 T ! Wl cp gl
USSR et e on, i wes e

water, dried over magnesi um sul fate, and the sol vent
was evapor at ed under reduced pressure. The

Reference Example 23

Preparation of 7-(4-chlorobutoxy)-3,4-
dihydro-2H-isoquinolin-1-one

By a similar method as in Reference Example
9, 7-(4-chlorobutoxy) -3, 4~dihydro-2H-isoquinolin-1-one
in the form of a white powder was prepared from 7-
hydroxy-3,4-dihydro-2H-isoquinolin-1l-one using l-bromo-
4-chlorobutane.
'H-NMR (CDC13) Sppm:
1.93-2.00(4H, m), 2.88-2.96(2H, m), 3.51-3.58(2H, m),
3.62(2H, t, J=6.2Hz), 4.05(2H, t, J=5.7Hz), 6.25(1H,
s), 7.00(1H, dd, J=8.3Hz, 2.7Hz), 7.13(1H, d, J=8.3Hz),

7.57(1H, d, J=2.7Hz).

Reference Example 24

Preparation of 2-(4-chlorobutyl)-2H-
isoquinolin-l-one

By a similar method as in Reference Example
7, 2;(4—chlorobutyl)—2H—isoquinolin—l—one in the form

of a yellow o0il was prepared from ZH—isoquinolin—l—one



residue was purified by silica gel colum
chr omat ogr aphy (di chl oronet hane: nethanol = 50:1), and

wW@-20(6A1 484 or obut oxy) - 4- et hyl - 3, PCT/JP2006/308162
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4-di hydro-1 H quinolin-2-one (0.29 g ) was obtained in
the formof a white powder . 1H NVR (DVSO-dg) dppm
1.28 (3H, d, J=7.0Hz), 1 .8882 .05 (4H m), 2 .35-2
.45 (IH, m), 2.65-2.75 (IH m), 3.00-3.15(1H, m),
3 6312, lt-broiw6. 6t ordefE2d,. t , J=6.0Hz), 6.32(1H

J=2.5Hz), 6.55(1H, dd, J=8.5Hz, 2.5Hz), 7.08(1H d
3H8NﬁR&§DC33§REmH 1, brs) . Reference Exanple 15

Preparat|on of 7- 22 chl or oet hoxy) ethoxy] - 3

, 41diBRydr 80I( ﬁlﬂqumﬁol Bn52 (BHle A midetturd of, 740)53 o, t,

7-h droxy-3, 4-di hydrol H quinolin-2-one, 7.1 of
potadsPim cafbordtlé, 90 AF/ofHs)s- ﬂ(ﬂﬂ%ﬁbeﬂhywﬁﬂlﬂﬁz
an 4%0 ng gf acetonitrile was ref |luxed for 2 days .
Wat'e ad

then extracted with di chl oronmet hane and, after washed
wth water, dried over nagnesiun1su|fate, and the
sokg Nt was gya iat g under reduced pressure. The
resrdue was pur ed

Chronatograpp¥eparatlon of 7-(3-chloropropoxy)-2H-

dd o/t HeCPdalri 8n s&-¢d Ghr whi cirivddiz) -

y silica gel colum

isoquinolin-1l-one

By a similar method as in Reference Example
9, 7-(3-chloropropoxy)-2H-isoquinolin-l-one in the form
of a white powder was prepared from 7-hydroxy-2H-
isoquinolin-l-one using l-bromo-3-chloropropane.
1H-NMR (CDCls) Sppm:
2.30(2H, quint, J=6.1Hz), 3.78(2H, t, J=6.4Hz),
4.28(2H, t, J=5.9Hz), 6.54(1H, d, J=7.1Hz),
7.06(1H, d, J=6.6Hz), 7.29(1H, dd, J=8.7Hz, 2.7Hz),
7.51(1H, d, J=8.7Hz), 7.82(1H, d, J=2.7Hz),

10.64(1H, s).

Reference Example 26

Preparation of 7-(3-chloropropoxy)-2-ethyl-
2H-isoquinolin-1-one

By a similar method as in Reference Example
7, T7-(3-chloropropoxy)-2-ethyl-2H-isoquinolin-l-one in
the form of a colorless o0il was prepared from 7-(3-
chloropropoxy)-2H-isoquinolin~-1l-one using ethyl iodide.

'H-NMR (CDC13) Sppm:



(di chl or onet haner met hanol = 40:1), and 8.3 g of 7- [2-

(2-chl oroet hoxy) ethoxy] -3, . .
wa-20h6hyzise- | H qui nol i n-2- one was obtai ned i n t ReTAPING/308162

of a white powder. 1H NVR (CDC 3)dppm 2.61(2H, t |,
J=7.4Hz), 2.90(2H, t , J=7.4Hz), 3.66(2H, t ,
J=5.8Hz), 3 .74-3 .88 (4H, mo}l, 4.11(2H, t , J=4.7Hz),
6. 3?(% J=2. 2Hz 6 54§1H dd, J=8.3Hz, 2 . ZFE )
gg3%1FF dJ_b"% 2%, QQlQIH Jmp - LHz)

1 P t -

Refghfg%%%ggg%e Z?% rep?crjaﬂ;(/%@oo‘ﬁi—l-am  néHEn-2- one By
h f le 9, 6-

38012%%?%%’?(3 O)(: Dk 8%2 '4R§ /ﬁ%ﬂ%re|&gg?ﬁgﬁﬁﬁlz one i n
he. f f repare
% Tl 5 A TG | 15 Gl Hot [ H2-One- 08Fng2-THZ)

5 5 MPGE 5y WP L ST 5 3 SRR %0 5

00 (2H, m , 3. 50-3. 80 (2H, m , 4 . 00-4 . 10
(2H, m , 6. 73 (3H, brs ) , 8 68 (IH brs)

Refreyrsvea dxX a1/ Freparation of 6- (4-br orobut oXxy)
-3, 4-di hydrol H qui nolin-2-one
Preparation of 2-(4-chlorobutyl)-7-methoxy-
2H-isoquinolin-1l-one
By a similar method as in Reference Example
10 7, 2-(4-chlorobutyl)-7-methoxy-2H-isoquinolin-l-one in
the form of colorless oil was prepared from 7-methoxy-
2H-isoguinolin-l-one using l-bromo-4-chlorobutane.
'H-NMR (CDC13) Sppm:
1.64-2.00(4H, m), 3.59(2H, t, J=6.3Hz), 3.93(3H, s),
15 4.06(2H, t, J=6.9Hz), 6.49(1H, d, J=7.3Hz),
6.96(1H, d, J=7.3Hz), 7.25(1H, dd, J=8.6Hz, 2.7Hz),

7.45(1H, 4, J=8.7Hz), 7.83(1H, d, J=2.7Hz).

Reference Example 28
Preparation of 6-(3-chloropropoxy)-2H-
20 isoquinolin-l-one
By a similar method as in Reference Example
9, 6-(3-chloropropoxy)-2H-isoquinolin-l-one in the form
of a pale yellow powder was prepared from 6-hydroxy-2H-
isoquinolin-l-one using l-bromo-3-chloropropane.
25 'H-NMR(CDCls) Sppm:

2.30(2H, quint, J=6.0Hz), 3.78(2H, t, J=6.2Hz),



By a simlar nmethod as in Reference Exanple 9 , 6-
(4- bronobut oxy) -3, 4-di hydro-IH quinolin-2-one in the
wobanwwot46a wWhit e powder was prepared from 6- hy#COdP2008308162

, 4-di hydro-| H qui nolin-2-one using 1 ,4-dibronobutane

. 1H-NWVR (DMSO-de )dppm: 1.75-1.85(2H, m), 1 .90-2

OO (2H m) 2 30 2 .45 (2B2m), 2.75-2.85 (2H, m

g =6. 5%&) 3. 91&2H, t J:G.SFE),
6 7‘%) & %)H(sﬁr ﬁr? 95288( §HA OKH5) dRefiﬁﬂeaa@ Exanpl e

aration of 1- (5-chloropent
di hédcf w_"_ q‘tj,u ndrén é bne7895g sﬂé %5r Tl‘ﬁet h8d3as lifm d,

Regf_@g(_%gz g@ ﬁ%l (F8. 2Sb§12 |CE| ?Lgpsgtr%l znf - gol orl ess

oil was prepared from 3, 4- di hydro-| H qui nolin-2-one
using | -brono-5- chloropentane . 1H NVR (CDA 3)dppm :

A2, LOOL T2 (2 ). LT L
Sy I TR W A
19 Prepanatd.n o - gsocg@r%‘iﬂ{—op-e@ﬁé(l) -3 4
By a similar method as in Reference Example
9, 7-(3-chloropropoxy)-2-methyl-3,4-dihydro-2H-
isoquinolin-l-one in the form of a brown powder was
10 prepared from 7-hydroxy-2-methyl-3,4-dihydro-2H-
isoquinolin-l-one using l-bromo-3-chloropropane.
'H-NMR (CDC13) 8ppm:
2.15-2.35(2H, m), 2.85-3.00(2H, m), 3.15(3H, s),
3.50-3.80(4H, m), 4.10-4.20(2H, m), 6.96(1H, dd,
15 J=8.3Hz, 2.7Hz), 7.08(1lH, d, J=8.3Hz),

7.62(1H, d, J=2.7Hz).

Reference Example 30
Preparation of l-benzo[b]lthiophen-4-yl-
piperazine hydrochloride
20 A mixture of 14.4 g of 4—
bromobenzo[b]thiophene, 29.8 g of piperazine anhydride,
9.3 g of sodium t-butoxide, 0.65 g of (R)-(+)-2,2'~
bis(diphenylphosphino)~1,1"'-binaphthyl (BINAP), 0.63 g
of dipalladium tris(dibenzylideneacetone) and 250 ml of
25 toluene was refluxed for 1 hour under nitrogen

atmosphere. Water was poured to the reaction solution,



di hydro-2H-i soquinolin-l-one By a simlar nethod as i

n Reference Exanple 7, 2- (5-chloropentyl) - 3,
wa-20h6hyzse- 2H- i soqui nolin-1-one i n the form oPCbOP2NG6/308162

oil was prepared from 3, 4-dihydro-

2H i soqui nolin-1-one using |-brono-5-chl oropent ane .

1H NVR (CDA 3) dppm 1. 50-26300 (6H, m , 2. 99 (Zkb

=6, . , 3. 52-3 . 60 (6H , (. 17 (1H

) 'J“_Lgrighs‘ﬂgg? tl)lef? ?X%ﬁ@?t?dMiFE(H?thy? agetgre( :-:t%,d,de,fter

N Y AP . .Reference Exanple 20
Préﬁ%?%%%o%lB? ng?%hcﬂFb? pPBpbxPfInesgiug. sulfate, and

o AL e SRRl R e
- di - ' j pn-1 - o t rmo rown
o 1 el ks AR TRy o bRy e S0t T oe0 00
o ) . Lo . - by onD» 3 .
4 SO0 A Dol BRI LABASEDSZ: onia
N L W R s ] SR i e
(11 dehpelafz indHa thke - £&H)os {illé# §111 wls: odE4ined.
..0Hz ) , 7. 59 (1H, d, J=I . 4Hz ) . Reference

Exanpl e 21 Prepamndl icih dfndedtyed 0y -y dBsO¥l 08ic 4cid was

added to a methanol solution of 9.5 g of 1-

10 benzo[b]lthiophen-4-yl-piperazine, and the solvent was
evaporated under reduced pressure. Ethyl acetate was
added to the residue and precipitated crystals were
filtrated and recrystallized from methanol and 1-
benzo[b]thiophen-4-yl-piperazine hydrochloride was

15 obtained as colorless needle-like crystals.

Melting point 276-280°C
'H-NMR (DMSO-ds) Sppm:
3.25-3.35(8H, m), 6.94(1H, d, J=7.6Hz),
7.30(1H, dd, J=7.8Hz, 7.8HZ), 7.51(1H, d, J=5.5Hz),
20 7.68(lH, d, J=8.1Hz), 7.73(1H, d, J=5.5Hz), 9.35(2H,

brs).

Reference Example 31
Preparation of tert-butyl 4-benzo[b]thiophen-
4-yl-3-methylpiperazin-l-carboxylate
25 In the same manner as in Reference Example
30, tert-butyl 4-benzo[b]thiophen-4-yl-3-

methylpiperazin-l-carboxylate was prepared from tert-



di hydro-2H-isoquinolin-l-one By a simlar nmethod a s

n Reference Exanple 4, 7-hydroxy-2-nethyl-3 ,
wa-20h6hyzse- 2H- i soqui nolin-1-one i n the form oPCwIPI00§1B0S162

powder was prepared from 7- methoxy-2-nethyl-3 ,

4-dihydro-2kbisoquinoIin-I-one . 1H NWVR ( DMSO-ds

)dppn1 2 . 84 (2H, t , J=6 .6%Hz ) , 3. 01 (3H, s ) ,

7 ( t , 6. 85 (1H, dd, J=8 .
l@#&ef)hylpilpelé%zmﬂ Gprhegylagepynd #-. 29
49 (1H, s ) . Reference

gﬁﬂ%?%ﬁ?@%%ﬂ%ﬁﬂ? RR}EE- 7- (4- chl or obut oxy)

dro 2H i soqui nolin-1-one By a

s?ﬁgFggﬁnéF§8a3as |Eﬁnﬂeference Exanple 9, 7-

Ch@ysg:lggl—ﬁ%%éw foli n J19}gnés Jir i 15he? 1 dF P of™h br own
50" Nicsic f_({%d ffyoms? 4hy3dr5°’i¥1 2 I“Sff”ﬁ% 3:65(1H, m),

4- di hydro- |séqU|ﬁoI| 06 "us .
| - 4 lhar obyt a m .
| SO0 - 8 M G2 de g

15 5(3Hs5 $i2) . 73 3 aq,69-64Haita), (
1299 32 7325 (45,30, 6 6t Hlagi), 1 e ﬁ%

0#5(bHz)d, 7J88 (143Ha,) J=8%z) .59 (IH d, J 2. 5H )
Ref er ence Exanple 23

Reference Example 32

10 Preparation of l-benzo[b]thiophen-4-yl-2-
methylpiperazine dihydrochloride

A solution of 1.22 g (3.7 mmol) of tert-butyl

4—benzo[b]thiophen—4—yl-3—methylpiperazin—1—carboxylate
in methylene chloride (12 ml) was added to

15 trifluorocacetic acid (6 ml), and the mixture was
stirred at room temperature for 1 hour. The reaction
mixture was concentrated under reduced pressure, then
an aqueous solution of 5% potassium carbonate was added
to the residue and the resulting mixture was extracted

20 with methylene chloride. The organic phase was dried
over magnesium sulfate and concentrated under reduced
pressure. Concentrated hydrochloric acid (6 ml) and
methanol (10 ml) were added to the residue and the
resulting mixture was concentrated under reduced

25 pressure. The residue was recrystallized from
acetonitrile to obtain l-benzo[b]thiophen-4-yl-2-

methylpiperazine dihydrochloride (0.98 g) as light



Preparation of 7- (4-chlorobutoxy) -3, 4- _
di hydro-2Hisoquinolin-l-one By a simlar nethod as in
weebwrience Exanple 9 , 7- (4-chlorobutoxy) -3, PCT/JP2006/308162

4-di hydro-2H-isoquinolin-I-one in the formof a white
powder was prepared from 7- Ir*%droxy-s,
4 di hydro-2Hisoquinolin-1-o0 usi ng 1-brono-

hl or obut ane . 1H NVR ( CDCl 3)dppm 1.93-2.00(4H, m)
, %3 “@gezH m), 3 .51-3.58 (2H, m), 3.62(2H,

7 GHE’&R Hé%sﬁﬁgogké bpm 7HzJ 577;%21H,6' §|5(1§ 8.83)Hzi,
Z’r g)gaggzla(tl dn o’f -_-?7!'?%% o?‘gbﬁfr§?§?6§z?ggqﬁﬁngr (18, m),
a LN Rgf e a
(4 chI orlo ﬁ%—@ dqf}lvn ?égﬂ% %étﬂg gOr?nHZ

f [ 1 [ I vva r
SOI—L??S%?;wagH?n I- oﬁ%ﬁi_le%@ TIepgbr om) 4- chl or obut ane.

1H NVR(CDO 3) SpPm 1.80-2.00 (4H, m), 3.59(2H t |,
J=6.3Hz), 4.05(2H, t , J=7.0Hz), 6.51(1H, d ,
J=Refzknce. @kl 33 J=7. 4Hz), 7.46-7.52(2H, m),

7.63(1H, m), 8.42(1H d , J=8.1Hz).
Preparation of l-benzo[b]lthiophen-4-yl1-3-
methylpiperazine dihydrochloride
In the same manner as in Reference Example
10 30, l-benzo[b]thiophen-4-yl-3-methylpiperazine
dihydrochloride was prepared from 2-methylpiperazine
and 4-bromobenzo[b]lthiophene.
'H-NMR (DMSO-dg) & ppm:
1.34(3H, d, J=6.5Hz), 2.85-2.95(1H, m), 3.05-3.15(1H,
15 m), 3.2-3.6(6H, m), 6.97(1H, d, J=7.5Hz), 7.31(1H, dd,
J=8, 8Hz), 7.54(1H, d, J=5.5Hz), 7.69(1H, d, J=8Hz),

7.75(1H, d, J=5.5Hz), 9.2-9.3(1H, m), 9.64(1H, br).

Reference Example 34
Preparation of ethyl 3-(4-benzo[b]thiophen-4~
20 yl-piperazin-l-yl)propionate
5.05 g (19.8 mmol) of 1-Benzo[b]thiophen-4-
yl-piperazine hydrochloride was added to an aqueous
solution of sodium hydroxide, and the mixture was
extracted with methylene chloride. The organic phase
25 was dried over magnesium sulfate and concentrated under

reduced pressure. The residue was dissolved in 50 ml



Ref erence Exanple 25 Preparation of 7- o
(3-chl oropropoxy) -2Hi soquinolin- 1-one By a simlar

worbdsad24as | N Ref erence Exanple 9 , 7- PCT/JP2006/308162
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(3-chl oropropoxy) -2Hisoquinolin-l-one in the form of

a white powder was prepared from

7- hydr oxy- 2Hi soqui nol i n- 1- 066 usi ng

| - br ono- 3-chl oropropane. 1H NVR (CDCl 3)dppm :

2. @Gc(mhamlntan ﬂhﬂz)acﬁym%ﬂ% 44 mI7624HR) mmol) was
4.28(2H, t , J=5.9Hz), 6.54 (IH, d,J71Hz)

7. therefep. glAN thog(eaet ih Wiet Ire, was 7Hz ] uxed
7511H d, J87Hz) 7.82(1H, d , J27Hz) 10. 64

(I Iﬁors4) OUESt-or dice TSATHHIAN 76 FEparas opoeleqd-to room

-2 eth | - 2Hisoquinolin-l-one By a
(3 2 or%&t‘ﬁ%gxy) y TEE S ES@éijﬁﬂ erecduced presgure

L A S e

oA R S U SN R S e

J %hg;@% %%@bggrw( %&Ihe‘%’ %}%]d%fﬁz)to obtal(n éthyl EJ— ?4-
benzo[b]thiophen-4-yl-piperazin-1l-yl)propionate (5.26

g) as white powder.

Reference Example 35

Preparation of 3-(4-benzo[b]thiophen-4-yl-
piperazine-l-yl)propan-1l-ol

Lithium aluminum hydride (1.18 g, 24.8 mmol)
was added to a solution of 5.26 g (16.5 mmol) of ethyl
3-(4-benzo[b]thiophen-4-yl-piperazin-1-yl)propionate in
tetrahydrofuran (55 ml) with cooling in an ice-bath,
followed by stirring at room temperature for 4 hours.
Water (1.2 ml), 15 % sodium hydroxide agueous solution
(1.2 ml), and water (3.6 ml) were added to the reaction
mixture in this order with stirring at room
temperature. Insoluble matters were removed by
filtration, and the filtrate was concentrated under
reduced pressure. The residue was purified by silica
gel column chromatography (n-hexane : ethyl acetate =
3:2 - ethyl acetate), then concentrated and dried under
reduced pressure to obtain 3-(4-benzo[b]thiophen-4-yl-

piperazin-l-yl)propane-1-ol (0.23 d) as white powder.



4 . 25 (2H, d, J=5 . 8Hz ) , 6 . 48 (1H d , J=7 .

3Hz) , 6 . 98 (1H, d, J=7 . 3Hz ) , 7 . 23 (1H dd,

wO=2806/112462, 2 . 7Hz ) , 7 . 44 (1H, d, J=8 . 7PEY/IP2066/308162

85 (1H, d , J=2 . 6Hz) . Reference Exanple 27
Preparation of 2- (4-chlorobutyl ) -7-methoxy-
2H i soquinolin-l-one By a sim/lar method a s i n

Reference Exanple.7, 2- (4-chlorobutyl)
-7- rifjétNﬁ@(y@quﬁE%oéupﬁ@Fi n-1-one i n the form of

2k Dbt ot 174 Bhe el R4+ oF onde 5. Eniisy obi 2.5 (4
. - , L 3.
EER: SE P & ST SR LI

b e 50t g I 57 80 7 ema,

7Hz 7,5 45.4( 1 =8 . THz_ 7.. 83 (1H, d ,
5\]:27)'.397%‘22}3’ ?S)Re%?ggncéﬂ‘éxa%r% %BOWEbar ation of 6-

(3-chl oropropoxy) -2Hi soquinolin- 1-one By a simlar
nmet hod as in Reference Exanple 9 , 6-
( 3-FREHHORIOIREp T Hd soqui nolin-1-one in the form of
a pale yell ow powder was prepared from
6- hydr oxy- 2HepiRoliidh dif one(4spélzo [b] thiophen-4-yl-
| - br ono- 3- chl or opr opane.

piperazin-1l-yl)butyl acetate

1.0 g (3.9 mmol) of 1-Benzo[b]thiophen-4-yl-

10 piperazine hydrochloride was suspended in 20 ml of

15

20

25

dimethylformamide (DMF), and potassium carbonate (1.3
g, 9.4 mmol) and 4-bromobutyl acetate (0.7 ml, 4.8
mmol) were added thereto followed by stirring at 80°C
for 6 hours. The reaction mixture was cooled to room
temperature, then water was added thereto and the
resulting mixture was extracted with ethyl acetate.
The organic phase was washed with water, dried over
magnesium sulfate, and concentrated under reduced
pressure. The residue was purified by silica gel
column chromatography (methylene chloride : methanol =
30:1), then concentrated under reduced pressure to
obtain 4-(4-benzo[b]thiophen-4-yl-piperazin-1-yl)butyl

acetate (0.72 g) as light yellow oil.

Reference Example 37
Preparation of 4-(4-benzo[b]lthiophen-4-yl-

piperazin-1-yl)butan-1l-ol



1H NWMR (CDA 3)dppm ' 2.30(2H, quint, J=6.0Hz),

3.78(2H, t , J=6.2Hz),4 . 24 (2H, t , J=5 . 9Hz) , 6 .
wa@oqehip4ed , J=7 . 2Hz ) , 6 . 93 (1H, d , J=2PCTAPH)6/308162

7. 057 . 12 (2H m , 8. 33 (IH, d, J=8 . 9Hz) ,

10 . 33 (IH s ) . Reference Exanple 29 5 Preparation

of 7- (3-chloropropoxy) -2-neithyl - 3

, 4-di hydro-2H-i soquinolin-l-one By a simlar nmethod as

in Reference BRBAPFEUD Carbopgiehi(8r&pr @poxdp) mmmol) was
-2- th-S, 4-dj hydr o- 2Hi soqui nolin- 1-one in the
for%ﬁ%? at%r%mﬁo}s‘é‘%(él@iq #és 707pr 8paréd 3f mewl) of butyl 4-
7- hydroxy-2-net hyl -3, 4-di hydr o- 2Hi soqui nol i n- 1-one .
usi ?@‘k?@%%%%mf%b WPRFDPLoPANRIPEFRRIVR-(CBE) 3Fasaie 1n 90%

) é%ei%é%%éfm%%?4.?%%?2388(%%:éﬁ?rieég%?‘l%?aeéz’ :

R LAV LA TR B epa%afaéég%o%kszrsaa'zand
[ - 4~ ' ' ' A ture

s S SN L G e L S

Pi Rl e anhdl ideyanic phase was dried over magnesium

sulfate and concentrated under reduced pressure. The
residue was purified by silica gel column

10 chromatography (n-hexane : ethyl acetate = 2:1 - 1:1),
then concentrated under reduced pressure to obtain 4-
(d-benzo[b]thiophen-4-yl-piperazin-1l-yl)butane-1-ol

(6.65 g) as colorless oil.

Reference example 38
15 Preparation of l-benzo[b]thiophen-4-yl-4- (3~
chloropropyl)piperazine
3.56 g (12.9 mmol) of 3-(4-Benzo[b]thiophen-
4-yl-piperazin-l-yl)propan-l-ol was suspended in 30 ml
of methylene chloride, and carbon tetrachloride (30 ml)
20 and triphenyl phosphine (4.06 g, 15.5 mmol) were added
thereto followed by stirring under reflux for 3 hours.
The reaction mixture was cooled to room temperature,
then methanol and methylene chloride were added thereto
so as to make the mixture uniform. Silica gel (30 g)
25 was added to the uniform solution, and the solvent was
evaporated under reduced pressure. The residue was

purified by silica gel column chromatography (silica



9.3 g of sodiumt-butoxide, 0.65 g of (R) - (+)-2, 2

- bis (di phenyl phosphino) -1, 1 '-binaphthyl (BINAP),

wO0.26/1g2468 di pal l adiumtris (di benzyli deneacet eae)Pzane308162
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SI| ¥

250 m of 5 toluene was refluxed for 1 hour under
nitrogen ' atnosphere. Water was poured to the
reacti on sol ution,which was then extracted with ethyl
ace g e and, after washed with wat er, dried over

RS £ Relenme hee%ké)YJdeWeV\a‘eeeva%ol at ehen

MR oh S %@W%ﬁ%gessure to obtain 1-
hl han anol 5% ammoni a water = _
IC or[%qﬁcta*ﬁu‘?@‘%“g ofl1ip z%ﬂ[%]fo?ﬁi)ﬁbke%lﬁeraﬁne

under egrg:luced ressure. The resi due was purified by

[ alne inthe formaf yellow oil was obtained.
7& %%r ecn(i]ro %e%ls%y%l]r rchloric acid was added to
a t ol uf i 5 g of 1- benzo [Db]
h:jr% ﬁﬁﬁ CB?EL %pgb ZI ne and the soI vent was

evaperabe r ned ssure t
adge%Stg ?Lr?g@?gsﬂgue%ﬁ‘g) gﬁﬁ i crklstcé;g;g\?\?le
fikbratedsand ey stal | ized fpmyre

bengo [b] thi opﬁen 4Hfl’l pi per a2| ne hydr ooil or'i de vvas
obtiai, nge7as, Col.gHz8ss meedlier | ide Gryptal sz, 3)“ nY. 38 (
poi nt 276- 280 0C 1H NMVR (DI\/ISO ds)dppm 3. 25-3.

m ¥, 6=846%H) ,d7,.43151HH),, J=5.7Hz), 7.55(1H, d,

dci it a_t e
9(1H,

5 (8H,

J=8.0 Hz)

Example 1

Preparation of 7-[4-(4~benzo[b]lthiophen-4-yl-
piperazin-l-yl)butoxy]-1H-quinolin-2-one

A mixture of 9.0 g of 7-(4-chlorobutoxy)-1H-
quinolin-2-one, 10 g of l-benzo[b]thiophene-4-yl-
piperazine hydrochloride, 14 g of potassium carbonate,
6 g of sodium iodide and 90 ml of dimethylformamide was
stirred for 2 hours at 80°C. Water was added to the
reaction solution and precipitated crystals were
separated by filtration. The crystals were dissolved
in a mixed solvent of dichloromethane and methanol,
dried over magnesium sulfate, and the solvent was
evaporated under reduced pressure. The residue was
purified by silica gel column chromatography
(dichloromethane:methanol = 100:3). Recrystallized
from ethanol, 13.6 g of 7-[4-(4~-benzo[b]thiophen-4-yl-

piperazin-1l-yl)butoxy]-1H-quinolin-2-one in the form of



7.30(1H, dd, J=7.8Hz, 7.8Hz), 7.51(1H, d , J=5.5Hz),
7.68(1H, d , J=8.1Hz), 7.73(1H, d , J=5.5Hz), 9.35(2H

wonege/11248ef er ence Exanpl e 31 Preparation of tePCThOP1096/308162

4-benzo [b] thiophen-
4-yl - 3-met hyl pi perazin-1-carboxylate In the sanme
manner as in Reference Exanpl/€ 30, tert-butyl 4-benzo
[b] thiophen-4-yl-3- methyl pi perazi n-1-carboxyl ate was
pr ébaried § rRWder t hag ypbtained.
3-raet hyl pi perazi n-1-carboxyl ate an
t hi ophene . f&?%ﬁ%@?dﬁ%ﬂ@i)féﬁ -8

1H m , 3. 15-3

" 3Py B Sodns 2 5 (18 5 5-3 . 65 (1M
o8 LS5t 0 5 15 92 o di 0i b gl b TH2)

d 4- bromobenzo [b]
4-5°®5-1 . 95 (3H,
(

Y 2ttty Bl e 5 rarsl oh O (ibehzoTh] S
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hi Y -2 | pi i ne. di hiogide A
o1ty B . 35 R ety of CHi byt o b ot

[ blytrhisephen-A-ov 13 Meiy | igher azj s - CRrpoxyh atg in

nethylegghchlorid% (12 m) mas’aggga’to (WA,
J=5.5Hz), 7.55(1H, d, J=9.5Hz), 7.61(1H, d, J=8Hz),
7.69(1H, d, J=5.5Hz), 7.80(1lH, d, J=9.5Hz), 11.59(1H,

bs).

Example 2

Preparation of 3-[2-(4-benzo[b]thiophen-4-yl-
piperazin-1-yl)ethoxy]-1H~quinolin-2-one

By a similar method as in Example 1, 3-[2-(4-
benzo[b]thiophen-4-yl-piperazin-1-yl)ethoxy]-1H-
quinolin-2-one was prepared from 3-(2-bromoethoxy)-1H-
guinolin-2-one.

White powder (chloroform)

Melting point 201.9-204.5°C
'H-NMR (CDC13) Sppm:
2.90-2.95(4H, m), 3.10(2H, t, J=5.9Hz), 3.23-3.27 (4H,
m), 4.30(2H, t, J=5.9Hz), 6.90(1H, d, J=7.7Hz),
7.08(1H, s), 7.15-7.32(2H, m), 7.37-7.41(4H, m),

7.47-7.49(1H, m), 7.55(1H, d, J=8.1Hz), 11.33(1H, br).

Example 3

Preparation of 7-[3-(4-benzo[b]thiophen-4-yl-



trif luoroacetic acid (6 m), and the m xture was
stirred at roomtenperature for 1 hour. The reaction

waiadeumnsiewas concentrated under reduced pressuPeET/IPIVE61308162

an aqueous sol ution of 5% potassi um car bonate was

added to the residue and the resulting m xture was
extracted with nmethyl ene chlotide. The organi c phase

was dried over magnesi um sul fate and concentrated
unddiearadiided prle Psinrmx ontersthat ledl Hryge bodl Dn+ 2-@eé d

(6 M) and nethanol (10 nml) were added to the residue

and t he resulBY fg Simdthate meddosbrcentn deampheel, 7-[3-(4-
reduced pressure. The residue was recrystallized from

ac @EHFt A1t lepheBr4iw lriaese 4151~ erfé

met hyl pi,per.azi ne di hydrochl ori de (0.98 as
| | &ﬁt‘ﬁg‘d\ml&&ﬂgépn? TASNIPR SPawsS- de om d7g-p 0. 92

pheP @yl =f=methyl-

3. 6-4

3H, .d_, J =6 Hz ...8-3.. b (bH :
5. “BnqRCrpEoRy) ~ofschd LiRetpol 0 (18, br)
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2300, 1 sEoRdTY el kowaby, Xe8nya akiad o

Sl PR RET AEPEY PPLLS
EXIer s =09 Beal.b]
t hi ophen-4-yl - 3-ne

same nmanner "as i n Reference

hyl pi per azi ne
1.95-2.0(2H, m), 2.37(3H, s), 2.55(2H, t, J=T7Hz),

2.6-2.7(4H, m), 3.05-3.2(4H, m), 4.09(2H, t, J=6.5HzZ),
6.21(1H, bs), 6.8-6.85(2H, m), 6.90(1H, d, J=7.5Hz),
7.28(1H, dd, J=8Hz, 8Hz), 7.41(1H, d, J=5.5Hi),

7.6-7.7(2H, m), 7.69(1H, d, J=5.5Hz), 11.41(1H, bs).

Example 4

Preparation of 7-[4-(4-benzo[b]thiophen-4-yl-
piperazin-1l-yl)butoxy]~-4-methyl-1H-quinolin-2-one

By a similar method as in Example 1, 7-[4-(4-
benzo [b]thiophen-4-yl-piperazin-1-yl)butoxy]-4-methyl-
1H—quinoiin—2—one was prepared from 7-(4-chlorobutoxy)-
4-methyl-1H-quinolin-2-one.

White powder (ethyl acetate)

Melting point 164-168°C
"H-NMR (DMSO-dg) Sppm:
1.6-1.7(2H, m), 1.75-1.85(2H, m), 2.37(3H, s),
2.44(2H, t, J=THz), 2.55-2.7(4H, m), 3.0-3.2(4H, m),
4.0-4.15(2H, m), 6.20(1H, bs), 6.8-6.85(2H, m),

6.88(1H, d, J=7.5Hz), 7.27(lH, dd, J=8Hz, 8Hz),



di hydrochl ori de was prepared from 2-net hyl pi perazi ne
and 4- bronobenzo [b] thiophene . 1H NVR (DMSO-d 6) d

wopme/112484(3H, d , J=b .5Hz), 2 .85-2 .95 (IH, PaT)IP2086/308162

.05-3 .15 (IH, m), 3.2-3.6(6H, m), 6.97(1H d ,
J=7.5Hz), 7.31(1H, dd, J=8, 8Hz), 7.54 (IH d ,
J=5.5Hz), 7.69(1H, d , J=8HzY2, 7.75(1H, d , J=5.5Hz),
9.2-9 3§1H, m)., 9.64(1H,_br) . Reference Exanple 34
Pr epaththion & SThyPHBL, (4-Behzb(4H] ®hi opheAL4H, d,

yl - pi in-1l-y ropi onate 5.05 g (19.8 mmol ) of
1-B§ﬁ£§ﬁﬁéy fﬁ}o%%éﬁgﬂ-b%ﬁ=piperazine hydr ochl ori de
was added to an aqueous sol ution of sodi um hydroxi de,
and the m xture was extracted with nmethyl ene chloride.

The; organi ¢ phase was dried over magnesium sul fate and
concentrat ed under reduced pressure. The residue was

“di ssol ved | . d gthyl | 2.4
M 208t R Ve SOHC Rt O THGS (e P eaRe TR Y-

5 )ﬂ'lf)re‘?cla‘ﬁq%—-rlef§}lu)%§&é/r ];Ltél}?igﬁ%mﬁqlog%ﬁ%fg%ﬂi xgyre
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was cooled to roomtenp a conc under

reduced pressiy & JiSORPWeelherr as, %@%}ﬂaié’ 1“%—{3—(4—

residue to filter out insoluble matters. e insol uble

Matkers [We e \wasieed- i iih-oi $RPE0A - 1811 K raih €y | 8- horhy1 -
obtain ethyl 3- (4-
1H-quinolin-2-one was prepared from 7-(3-
chloropropoxy) -3-methyl-1H-quinolin-2-one.
White powder (ethyl acetate)
Melting point 185-187°C
'H-NMR (DMSO-dg) Sppm:
1.9-2.0(2H, m), 2.04(3H, s), 2.55(2H, t, J=7Hz),
2.6-2.75(4H, m), 3.0-3.2(4H, m), 4.07(2H, t, J=6.5Hz),
6.75-6.85(2H, m), 6.90(1H, d, J=7.5Hz), 7.28(1lH, dd,
J=8Hz, 8Hz), 7.40(1H, d, J=5.5Hz), 7.48(1H, d,
J=8.5Hz), 7.61(1H, d, J=8Hz), 7.65-7.7(2H, m),

11.57(1H, bs).

Example 6

Preparation of 7-[4-(4-benzo[b]thiophen-4-yl-
piperazin-1l-yl)butoxy]-3-methyl-1H-quinolin-~2-one

By a similar method as in Example 1, 7-[4-(4-
benzo[b]thiophen-4-yl-piperazin-1-yl)butoxy]-3-methyl-
1H-quinolin-2-one was prepared from 7-(4-chlorobutoxy)-
3-methyl-1H-quinolin-2-one.

White powder (ethyl acetate)



benzo [b] thiophen-4-yl-piperazin-l-yl) propionate
(5.26 g ) as white powder. Reference Exanple 35

weénepanation of 3- (4-benzo [Db] PCT/JP2006/308162
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t hi ophen- 4-yl pi perazi ne- 1-yl) propan-1-ol Lithium

al um num hydride (1.18 g , 24.8 nmol) was added to a

solution of 5.26 g (16.5 nml7B of ethyl 3- (4-benzo

[ b] thiophen-4-yl-piperazin-l-yl) propionate in

tetrahydrofur Y55 pyink t h9¢obPPHYy in an ice-bath,

f ol;l oned stirring at roomtenperature for 4 hour s.

V\at gr N@“f @ﬁﬂo)'dﬂ@}?@sodl um hydr oxi de aqueous sol uti on
qrri and water_ (3.6 m) were added t o the

rea]vt "&n“%&'ur“@ i nlﬂ#slo%l%ﬁI vtk h %t@HBHg at, room

te erature o;uble matters were re
T

fil 4%12&7 1_am ¥ I%T%?ezv@aé‘l%'orf&)e?t?g@ﬁa h?]lbl‘éfﬂ
T.
;,2%“20% P drir ot o%fa ?#15%%’3%@2“” R hy! 62%%%1&%23
ace7t akt7e Dy th coogﬁfntr a?b?(si iﬁd émder

regﬁcé préssure 0 ob 7'0
t hi;ahe | 2

e P e T )%PP%ROBS% % i, (8, d) 2
(2|7|(’65—l7) 75 %H Zqé(%'i 5t9 lHJ %s 3 - (-2H75t2 :
J5.3Hz),5.19(1H S '

Example 7

Preparation of 7-[3-(4-benzo[b]thiophen-4-yl-
piperazin-l-yl)propoxy]-1H-quinolin-2-one

By a similar method as in Example 1, 7-[3-(4-
benzo[b]thiophen-4-yl-piperazin-1-yl)propoxy]-1H-
quinolin-2-one was prepared from 7-(3-chloropropoxy)-
IH-gquinolin-2-one.

White powder (ethyl acetate-diethyl ether)

Melting point 204-207°C
'H-NMR (DMSO-d;s) Sppm:
1.97(2H, t, J=6.8Hz), 2.50-2.60(2H, m), 2.60-2.65(4H,
m), 3.05-3.10(4H, m), 4.08(2H, t, J=6.4Hz), 6.29(1lH, d,
J=9.5Hz), 6.75-6.85(2H, m), 6.90(1H, d, J=7.7Hz),
7.25-7.30(1H, m), 7.40(1H, d, J=5.6Hz), 7.55(1H, d,
J=8.4Hz), 7.60-7.65(1H, m), 7.69(1H, d, J=5.5Hz),

7.80(1H, d, J=9.5Hz), 11.57(1H, s).

Example 8

Preparation of 1-[4—(4—bénzo[b]thiophen—4—yl—



brs) , 6. 88 (1H, d, J=7 . 6Hz) , 7 . 27 (1H dd,
J=7°. 9, 7 .8H ), 7.39(2H s), 7.56(IH d

WO 2006812460Hz ) . Reference Exanpl e 36 Preparat PoOnJIpi006/308162

(4-benzo [Db] thiophen-4-ylpiperazin- 1-yl) butyl

acetate 1.0 g (3.9 nmraol) of 1-Benzo [b]

t hi ophen-4-yl pi perazi ne hydrdéhl ori de was suspended in

20 m!| of dinethylf ormam de (DVF), and potassium _
carbdftiaz o 3w but vl imiyaahac 41 bramobeat hydaeehaveide
(0.7 mM, 4.8 nmol) were added thereto followed by

stirring at §00¢@ foMmb HourathaReas ebet E¥amPi Rt Ur elwdd—(4-

| ed t t , then water_ was added
{ heHEES RS EREUA TG TASARA 7 whisY bip Raiek bl ¢ h

hyl. . Th h hed wi th
B e R B

. d ._cIhe resid ified b
T A BRI SR aG dony L OL IR CHE- ¢ o oL

N e L
e R PRl R B (2 Bl by
of £41tc4thenz0ahll thiirepen-—4-4 @I AIRZ 5] thiophen-4-y1-

piperazin-l-yl)butyl]-1H-quinolin-2-one hydrochloride

10 was obtained in the form of a white powder.
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Melting point 282.0°C (decomposed)
'H-NMR (DMSO-dg) Sppm:
1.60-2.00(4H, m), 3.10-3.40(6H, m), 3.50-3.60(4H, m),
4.31(2H, t, J=7.4Hz), 6.63(1H, d, J=9.4Hz),
6.96(1H, d, J=7.6Hz), 7.24-7.35(2H, m), 7.48(1H, d,
J=5.4Hz), 7.59-7.78(5H, m), 7.93(1H, d, J=9.5Hz),

10.00-10.20(1H, m).

Example 9

Preparation of 1-[5-(4-benzo[b]lthiophen-4-yl-
piperazin-l-yl)pentyl]-1H-quinolin-2-one hydrochloride

By a similar method as in Example 1, 1-[5-(4-
benzo [b]thiophen-4-yl-piperazin-1-yl)pentyl]-1H-
quinolin-2-one was prepared from 1-(5-chloropentyl)-1H-
quinolin-2-one, and after it was made into an ethanol
solution, 1IN hydrochloric acid ethanol solution was
added thereto, precipitated crystals were separated by

filtration, and thereby 1—[5—(4—benio[b]thiophen—4—yl—



1-yl) butan-1-ol Potassi um carbonate (3.87 g, 2 8
nmmol ) was added to a solution of 7.76 g (23.3 mmol)

wohodutiyde4 A- (4-benzo [b] thiophen-4-yl - pi per arCnAP2096/308162
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acetate in 90% net hanol (150 m) followed by stirring

at roomtenperature for 2 hours. Water was added

thereto and the reaction m xt/Gre was extracted with

nmet hyl ene chl oride. The or i c phase was dried over
nadHES A% Sut ¥Far e Fa?fdtBébhtgfh‘(@at@dllmd%rom@dhyédochlorlde
pressure. The residue was purified by silica gel

col¥@m %r%%g%%dmﬁ (FRHexhe? vkt | Pavdeste = 2: 1

1: 1), then cqncentrated under reduced pressure to

gbt ain A (4M9Ent%h aHnt hgl?o?)ilw%‘ 3ﬁ|P i psr azin-1-yl)
6. R
oxsipiisBhsbes f%r?a%naif “1-benzo | 85 Lhi ophen- 4yl - 4
Eilséﬁ'z?%%“% Her- 47 ”%pq%@fai‘q RENLELE %o?%Hs'm
?g?pdé %lo g@‘éaﬁgzg%{]%ﬁr ac | or’i ?e ];46[% hy%ahéd]‘e 14, d,

trUQbe | ph (4 0 , . d
t heret gylfol (@)%Swe@trzlaSI E_\?I stAd| r?fgr?g 5u ér r'ef uxv‘\féI &% hou’rs
The . neacti, og, Mydsuse Mas 7ceal-ed 179 5o0m )t enpeg At e,

J=9.5Hz), 10.30-10.50(1H, m).

Example 10

Preparation of 7-[3-(4-benzo[b]thiophen-4-y1-
piperazin-1l-yl)propoxy]-3, 4-dihydro-1H-quinolin-2-one

By a similar method as in Example 1, 7-[3-(4-
benzo[b]thiophen-4-yl-piperazin-1l-yl)propoxy]-3,4-
dihydro-1H-quinolin-2-one was prepared from 7-(3-
chloropropoxy)-3,4~dihydro-1H-quinolin-2-one.

White powder (methanol)

Melting point 163-165°C
'H-NMR (DMSO-dg) Sppm:
1.8-2.0(2H, m), 2.41(2H, t, J=7.5Hz), 2.45-2.6(2H, m),
2.6-2.7(4H, m), 2.78(2H, t, J=7.5Hz), 2.95-3.2(4H, m),
3.97(2H, t, J=6.3Hz), 6.46(1H, d, J=2.3Hz),
6.50(1H, dd, J=2.4Hz, 8.2Hz), 6.90(1lH, d, J=7.6Hz),
7.04(1H, d, J=8.2Hz), 7.27(1H, dd, J=7.8Hz, 7.8Hz),
7.40(1H, d, J=5.6Hz), 7.61(1H, d, J=8.0Hz),

7.69(1H, d, J=5.5Hz), 9.97(1H, bs).



t hen nmet hanol and net hyl ene chl ori de were added
thereto so as to nake the m xture uniform Silica ge

wO02Weg1246was added to the uni form sol ution, an#Criir2006/308162

sol vent was evaporated under reduced pressure. The
residue was purified by silica gel colum

chromat ography (silicagel: 300 g , n-hexane : ethyl
acetate = 2:1), then concentrated under reduced

etdlobtain 1- benzo [ b] thlophen 4-yl - 4-

(3-chl oropropyl) piperazine (2.36 as col orless
oi l. 1H NWMR ?y

EB8ER td PpraL 1982 4113162%0 e)thosogeHt-y1-

J=7.2Hz) 75 (4H, m) 315325(4H m

), pép§§€§%|n‘9‘ylj%6{t6’%é&])‘3 é@@(hm Qi Al inglin-2-one
0. 7Hz), 7. 27%1H dd, .J=7. 7.38(1H,. d
J=5. 6Hz)

¥( fHSJ_(Snl aj;gledf a—;s gg{ ]ﬁq:anaale 3138 o [4-
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thro

- I A t of. 9.0 g of

(45% g?%b%?oé ?Rg%ﬁaHPﬁo |ﬁ- 2- g%g <§j%¥”ﬁ behizo
[ bLnt Bi-gphens; 5* ¥l @La%g,é gelﬁx%%%ggfﬂ e, k4 g of

pot assi um car onat e

of di net hyl f gk raai g@w%%_ YhbEhgdohgr 2 hours at 8Q0C .
Water was added to the

sodium i de and 90 m |

Meltlng point 147-148°C
'H-NMR (DMSO-dg) Sppm:
1.55-1.65(2H, m), 1.65-1.8(2H, m), 2.35-2.5(4H, m),
2.55-2.7(4H, m), 2.78(2H, t, J=7.5Hz), 3.0-3.15(4H, m),
3.93(2H, t, J=6.4Hz), 6.44(1H, d, J=2.5Hz),
6.49(1H, dd, J=2.5Hz, 8.3Hz), 6.89(1H, d, J=7.5Hz),
7.04(1H, d, J=8.3Hz), 7.27(1lH, dd, J=7.8Hz, 7.8Hz),
7.35-7.45(1H, m), 7.61(1H, d, J=8.1Hz), 7.68(1H, d,

J=5.6Hz), 9.97(1lH, bs).

Example 12

Preparation of 7-[4-(4-benzo[b]thiophen-4-yl-
piperazin-l-yl)butoxy]-3,4-dihydro~1H-quinolin-2-one
hydrochloride

1N hydrochloric acid ethanol solution was
added to an ethanol solution of 7-[4-(4-
benzo[blthiophen-4-yl-piperazin-1-yl)butoxy]-3,4-
dihydro-lH-quinolin-2-one prepared in Example 11, and
precipitated crystals were filtrated and recrystallized

from 90% aqueous ethanol and 7—[4—(4—benzo[b]thiophen—



reaction solution and precipitated crystals were
separated by filtration. The crystals were dissol ved

wonow/1me46ed sol vent of di chl oronet hane and net Rangb2006/308162

R

dried over magnesium sulfate, and the sol vent was
evapor at ed under reduced pressure. The residue was
purified by silica gel columi7chromatography

(di chl oropet hane . -nmet hanol = 100:3) . Recrystallized

f r S tRiRA L2236l g orbytoxul -§ 44 pdhpdfpt 1H-quinolin-2-

t hi ophen- 4- erazin- 1-yl) butoxy]
-1 lﬁiffﬁu %Clgl § "3heRor HdH a2 ihs t £9Ppbhide PrREE

obtalqﬁg Nﬁit;%ékéﬁé nt 183157é8i S(gﬁ 1ﬁ;$NR2(EE?giFg
Z ’06212Z|H22 %e]gtz Ao m&ﬂﬂ_zzgys i(gHSI—I;n)) 6 .75-6
Sl ko BiBRGHE ¢ 3T o). 3'%2 ElH’ a

7ot d % o Myt 8%‘8%2(% Ty T o

Pf@f&@f%@zin of, 733'2[1—12 t(4jaeﬁz5%ib,] 2 5-3-5 (60, m, 3.5-
t hi ophen yl pi perazin- 1I-yl) et h

- ?qt{gml(zn ,2-00& (By:,a +Si i@l rretéw%@ﬁﬂl g Fxgopl &1,

| 6.5-6.55(1H, m), 6.97(lH, d, J=7.5Hz), 7.07(1H, d,

10 J=8.5Hz), 7.32(1H, dd, J=8Hz, 8Hz), 7.50(1lH, d,
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J=5.5Hz), 7.71(1H, d, J=8Hz), 7.77(1H, d, J=5.5Hz),

10.03(1H, s), 10.65(1H, br).

Example 13

Préparation of 7-[4-(4-benzo[b]lthiophen-4-yl-
piperazin-1-yl)-(Z)-2-butenyloxy]-3, 4-dihydro-1H~
quinolin-2-one

By a similar method as in Example 1, 7-[4-(4-
benzo[b]thiophen-4-yl-piperazin-1-yl)-(2)-2-
butenyloxy]-3,4-dihydro-1H-quinolin-2-one was prepared
from 7-(4-chloro-(Z)-2-butenyloxy)-3,4-dihydro-1H-
quinolin-2-one.

White powder (methanol)

Melting point 68-70°C
'H-NMR (DMSO~-dg) Sppm:
2.42(2H, t, J=7.5Hz), 2.64(4H, br), 2.79(2H, t,
J=7.5Hz), 2.9-3.25(6H, m), 4.61(2H, d, J=3Hz), 5.65-

5.9(2H, ﬁ), 6.48 (1H, d, J=2.5Hz), 6.54(1H, dd, J=2.5,



benzo [b] thiophen-4-yl-piperazin-|l-yl) ethoxy]
- I Hqui nol i n- 2-one was prepared from 3-
wO02elriomeet hoxy) -1 Hquinolin- 2-one . Wite poRrde&dP2006/308162
(chloroform Melting point 201.9-204.5 0C 1H NMWR
(CDA 3)dppm 2.90-2.95(4H, m), 3.10(2H t , J=5.9Hz),
3 .23-3 .27 (4H, m), 4.30(2M8 t , J=5.9Hz), 6.9Q(1H,
d, J=7.7Hz), 708(1Hs)715732(2H m), 7 .37-7
4B (A1) ,mé 89( 14H7~7d49{17—l5ﬁﬁ)) 7.66(1¥, d,,J=8.5Hz),
=8. 1Hz%lethl 33(1H br) npl e 3 Preparation of 7-
37 -4 2 S b] T Hi Bph&hz Ja- y?p‘}%blfférzﬁﬂar 1Jy5?]5f;é)¥bpoxy]
- od a s i
n4 i h?/llga,l '??,3“'{83{'2'- n,42 8”6213)/,[@4,5'51%?‘5;1??} 10.01 (1H,
ophen- 4-yl - pi perazin-1-yl) propoxy] -4-nethyllH
u;bﬁgl'i n-2-one was prepared from 7- (3- chl oropropoxy)
-4-met hyl -1 H quinolin-2-one . Slightly brown powder
(ethyl acetate) Melting point 202-208 0C 1H NWR

1. 95-2 . 0 (2H, , 2. 37 (3H, s
(D@gmg@%qum t , J=THz) , 2(. 6- ? 7 (4H, rr)( . 3.

gi ?1H ’2 (bg;"']?r@ga'ra%l%rp%f( ét'l([pflh n) e%zeo ﬁg%trz:]%he&i 4-yl-

J=pipe®HE)in-1-y1)-3-methylbutoxy] -3, 4~dihydro-1H-

J
[

L

quinolin-2-one hydrochloride
By a similar method as in Example 1, 7-[4-(4-
10 benzo[b}thiophen—4—yl—piperazin—l—yl)—3-methylbutoxy]—
3,4-dihydro-1H-quinolin-2-one was prepared from
methanesulfonic acid 2-methyl-4-(2-oxo-1,2,3, 4~
tetrahydroguinolin-7-yloxy)butyl ester, and after it
was made into a methanol solution, 0.5N hydrochloric
15 acid methanol solution was added thereto, precipitated
crystals were separated by filtration, recrystallized
from isopropyl alcohol and thereby 7-[4-(4-
benzo[b]thiophen-4-yl-piperazin-1-yl)-3-methylbutoxy]-
- 3,4-dihydro-1H-quinolin-2-one hydrochloride was
20 obtained in the form of a slightly yellow powder.
Melting point 217-219°C (decomposed)
'H-NMR (DMSO-dg) Sppm:
1.12(3H, d, J=6.5Hz), 1.55-1.7(1H, m), 1.9-2.05(1H, m),
2.2-2.3(1H, m), 2.41(2H, t, J=7.5Hz), 2.79(2H, t,
25 J=7.5Hz), 3.05-3.15(1H, m), 3.15-3.25(1H, m),
3.25-3.45(4H, m), 3.45-3.55(2H, m), 3.55-3.7(2H, m),

3.9-4.1(2H, m), 6.49(1H, d, J=2.5H2), 6.54 (1H, dd,



7 . 28 (1H, dd, J=8Hz , 8Hz) , 7. 41 (1H, d , J=5 .
5Hz) , 7 . 6-7 . 7 (2Hm , 7 . 69 (1H d, J=5 . 5Hz )

woO 200b/112464 (1H, bs ) . Exanple 4 Preparati on oPCTAP]046/308162

(4-benzo [Db] thiophen-4-ylpiperazin- 1-yl) butoxy]
-4-methyl -1 H quinolin-2-one By a simlar nethod a s i
n Exanple 1, 7- [4- (4- benzd?d[ b]

t hi ophen-4-yl - pi perazin-1-yl )butoxy] -4-nethyllH
quRﬂlﬁﬁéhd%ég é%éf%% fdom=7L- %ﬂzbhlﬁrﬁﬁﬁﬂﬁxy§,-

4- et hyl -1 H I . Wi t wd t hyl
acetdof A q?“l%"@&mdéig%ﬁ%@' ke %Eﬁé&ag)ddppm

(3|9[=%s]5)H2} )1 7.2-H’AP4&)(%H, 7835112% M) - 7'% 1%?5‘2 J=5. %@m
© Q-3 . 15 (2H, 6. 2
cn?(%iqs%és”)%',sbé)%sgl%g-"?%'(%{ 'r?j 4, 6 5 és (|E|? d, J=7

. 5Hz) , 7 . 27 (IH dd, J=8Hz , 8Hz) ,7.40(1H d ,
J=5. 5Hz) 7. 6 7.7(2H, m), 7.69(1H, d , J=5.5Hz) ,

11 ( . Exanple 5 Preparation of 7- [3-
5
%ﬂ%kh thio
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phen- 4-yl pi perazin- 1-yl) propoxy]
- 3 rret hyl - | Hpgud Qla'trio% Y¥e 7By[béﬁ S Bdo (BHPL Afed Y-y 1 -

Exanple 1 , - (4- benz
t hb@p@%ﬁz‘hﬁdl —@»mer (@71l In ARl , -3rimkdwd L -
guinolin-2-one
By a similar method as in Example 1, 7-[4-(4-
benzo[b]thiophen-4-yl-piperazin-1-yl)-(E)-2—-
butenyloxy]-3,4-dihydro-1H-quinolin-2-one was prepared
from 7-(4-bromo-(E)-2~-butenyloxy)=-3,4-dihydro-1H-
guinolin-2-one.
White powder (dichloromethane-diisopropyl
ether)
Melting point 147.8-149.7°C
'H~NMR (CDC13) Sppm:
2.61(2H, t, J=7.5Hz), 2.65-2.75(4H, m), 2.90(2H, t,
J=7.5Hz), 3.1-3.2(6H, m), 4.52(2H, d, J=4.3Hz),
5.9-6.0(2H, m), 6.31(1H, d, J=2.3Hz), 6.55(1H, dd,
J=8.3Hz, 2.3Hz), ©6.90(1H, d, J=7.6Hz), 7.05(1lH, d,
J=8.3Hz), 7.27(1H, m), 7.37-7.41(2H, m), 7.53-7.60(2H,

m) .

Example 16
Preparation of 7-[4-(4-benzo[b]thiophen-4-yl-

piperazin-1-yl)butoxy]-4-methyl-3, 4-dihydro-1H-



qui nol i n-2-one was prepared from 7- (3- chloropropoxy)
-3-nmethyl -1 Hquinolin-2-one . Wiite powder (ethyl

waceatcatizi4 Vel ti ng poi nt 185-187C 1H NVR ( DMSO- #CYAPING/308162

U‘l
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1.9-2.0(2H, m), 2.04(3H, s ) , 2.55(2H t , J=7Hz) ,

2.6-2.75(4H, m), 3.0-3.2(4H, m), 4.07(2H, t ,

J=6.5Hz), 6.75-6.85 (2H, m)§06.9Q(1H, d , J=7.5Hz),

7.28(1H, dd, J=8Hz, 8Hz), 7.40(1H, d , J=5. 5Hz), 7.48

(1 @uigolin=g=oRg) 7.61(1H, d , J=8Hz) , 7.65-7.7(2H,

m), 11.57 (LH bs), .. Exan'ple 6 Preparation of 7- 4-

(4- benzo [b] Bﬁ/h@opﬁ%éﬁ Lary msitheda A -1 -Bagmmihg oky]7 - -

-3-neth Fl-gu noI|n -one By a sim|.ar nethod aS|n

ExgﬁBF [f]t 3P e@@ Ve f@pF5F21n 1-yl)butoxy]-4-methyl-
but ox net hy

Qo P%ﬁﬁhﬁd% %l?ruﬁ?% iPe -PP&T}W?SV }pﬁﬂﬂ%ﬁdﬁbﬁﬁ%&y’é (4-
e e

acgﬁé%%) RREP I " kR AS 03 4ot %}Mdﬁ%iﬁ%@%a@%%mne

(ai Oty TR bty RERaRoT) (5P 1)L o 2 0

m . 3. 0-3ue1ddng4Poift 112-115°C

'H-NMR (DMSO-dg) Sppm:

1.14(3H, d, J=7Hz), 1.55-1.7(2H, m), 1.7-1.8(2H, m),

2.19(1H, dd, J=7, 16Hz), 2.43(2H, t, J=7Hz), 2.5-
2.7(5H, m), 2.9-3.0(1H, m), 3.0-3.1(4H, m), 3.94(2H, t,
J=6.5Hz), 6.45(1H, d, J=2.5Hz), 6.53(1H, dd, J=2.5,
8.5Hz), 6.89(1H, d, J=7.5Hz), 7.07(1lH, d, J=8.5Hz),
7.27(lH, dd, J=8Hz, 8Hz), 7.39(1H, d, J=5.5Hz),
7.61(1H, d, J=8Hz), 7.69(1H, d, J=5.5Hz), 9.98(1lH, bs).
Example 17

Preparation of 7-{2-[2-(4-benzo[b]thiophen-4-
yl-piperazin-l-yl)ethoxy]ethoxy}-3,4-dihydro-1H-
quinolin-2-one dihydrochloride

By a similar method as in Example 1, 7-{2-[2-
(4-benzo[b]thiophen-4-yl-piperazin-l-yl)ethoxy]ethoxy}-
3,4-dihydro-1H-quinolin-2-one was prepared from 7-[2-
(2-chloroethoxy)ethoxyl-3,4-dihydro-1H-quinolin-2-one,
and after it was made into an ethanol solution, 1IN
hydrochloric acid ethanol solution was added thereto,
precipitated crystals were separated by filtration,

recrystallized from isopropyl alcohél—diisopropyl ether



4 . 04 (2H t , J=6 . 5Hz ) , 6 . 75-6 . 85 (2H, m ,
6 . 88 (1H d, J=7 . 5Hz ) , 7 . 27 (IH dd, J=8Hz,
wObk)e/112464. 40 (IH, d, J=5 . 5Hz ) , 7 . 47 (1PCTAP2006/308162
J=8 . BHz) , 7. 61 (1H d, J=8Hz ) , 7 . 65-7 . 75
(2H m , 11 . 59 (1H, b s ) . Exanple 7 Preparation
of 7- [3- (4-benzo [b] thiopkén-4-ylpiperazin- 1-yl)
propoxy] -lHquinolin-2-one By a simlar method as in
Exafisl eherelpy '[-3{2-(@2 btrzengp[blthiophen-4-yl-piperazin-
thio hen 4-y erazin-1-yl) propoxy] -IHguinolin-
2- p P@pﬁ@%ﬁ?%}fbﬁﬂ‘l y%%shlé%r@rb%m@mg;m 2-one
|noI|n one . Wiite powder (ethy
Y J’cﬂ%tltﬂﬂldéft HEFS m%%f#@dpbnn‘fh%ﬁommflmwme
- 6)dppn1 1.97(2H, t , J=6.8Hz), 2 .50-2 .60
(2ﬁowrﬂ% 2 .60-2 .65 (4H, m), 3 05-3.10(4H, m),

2 082 ! @O@%Zg SEAERNEA 27.925? 25-7. 30
6Hz). 7.55(1H d .

?’{z@% (cheds) i (1 H, r5n) )7 69(1H( d, J=5.5H),
7 8Q65H pd JU9~75 (412b587o(<]£'11t S, =AML 8

Preparatlon of b] !
t hizorlgpd- W)pi @ers@llsnsla—xdfb buty13, 7t i ok | ng2- one
hydrochlorlde

4.16-4.30(6H, m), 6.50-6,53(2H, m), 7.01(1H, d,

(6]

10 J=8.0Hz), 7.36(1H, dd, J=8Hz, 8Hz), 7.53-7.62(2H, m),
7.82(1H, d, J=8.0Hz), 7.91(1H, m), 8.02(1H, brs),

13.31(1H, brs).

Example 18
Preparation of 7-[4-(4~benzo[b]thiophen-4-yl-
15 piperazin-l-yl)butoxy]-l-methyl-3,4-dihydro-1H-
quinolin-2-one hydrochloride
48 mg of sodium hydride (60% oily) was added
to a solution of 0.40 g of 71-[4-(4-benzo[blthiophen-4-
yl-piperazin-1l-yl)butoxyl]-3,4-dihydro-1H~quinolin-2-one
20 in dimethylformamide (5 ml) and tetrahydrofuran (5 ml)
while being stirred under ice-cooling and stirred at
room temperature for 1 hour, and after that 0.07 ml of
methyl iodide was added and stirred at room temperature
for 1 hour. Water was added to the reaction solution,
25 which was then extracted with ethyl acetate and, after
washed with water, dried over magnesium sulfate, and

the solvent was evaporated under reduced pressure. The



By a simlar nethod as in Exanple 1, |-[4--(4- benzo
[ b] thiophen-4-yl-piperazin-l-yl) butyl] -1Hquinolin-

wa-20ea1nas prepared from 1- (4-chl orobutyl) PCT/JP2006/308162
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-1 Hqui nolin- 2-one, and after it was nmade into an

et hanol solution, IN hydrochloric acid ethanol

sol ution was added thereto, Pfecipitated crystals were

separated by filtration, and thereby 1- { - (4-benzo

[b]rec%dd‘pﬂwé’ﬁ%%}i%fp@f% -5y drit yEglumn

-IH- ui nol i n-2-one hydrochlorlde was obtai ned in the
%EW%§9ﬂﬂ%ﬂgﬁxmﬂiﬁ' Loamethg poingthaeb 30:1) . The

)( d%%g%%%_egr)a_sigv%’r %d ugxdse)go L%rg%céelc% %);ezﬁotiore( 4aHnd rr(l) .5N
4. %]y&l%;l’cgfilgiri‘g::g'cggz) ?.2 lrlﬁqz)lorv WAFS?( 1;}_<3d%:? t 6e(r1eto,

10250 156 i r%%t%ﬁ@ RS &55 bt 4t o A gy, and
(%h%%g [ 61 1‘5hg08"1*e"7 4[41' al ng,% éy%] ghlygr#}}eqle_% yt]%_ |

H-qU|n ne h drochlon

as Ilﬁeééaqu@ b1) blutb%y( 47 91%%9,1[@] LU
thlophen -yl plpera2|n-l-yl pent yl] ui noli n-

2- QDan@SHPEe@ﬁéeﬂyﬁ&@ﬁhlorﬁaecWd@“&%ﬂgﬂﬂéd in the form
- I Hqui nol i n-
of a slightly yellow powder.
Melting point 275.6-277.6°C
'H-NMR (DMSO~dg) Spprm:
1.70-1.94(4H, m), 2.48-2.52(2H, m), 2.77(2H, t,
J=7.2Hz), 3.15-3.30(9H, m), 3.52-3.63(4H, m), 4.03(2H,
t, J=6.0Hz), 6.58-6.63(2H, m), 6.96(1H, d, J=7.5Hz),
7.11(1H, 4, J=8.1Hz), 7.31(1H, dd, J=7.8Hz, 7.8Hz),
7.48(1H, d, J=5.5Hz), 7.69(1H, d, J=8.0Hz), 7.75(1lH, d,

J=5.5Hz), 10.61(1H, br).

Example 19

Preparation of 6-[3-(4-benzo[b]thiophen-4-yl-
piperazin-l-yl)propoxy]-3,4-dihydro-1H-quinolin-2-one
hydrochloride

By a similar method as in Example 1, 6-[3-
benzo[b]lthiophen-4-yl-piperazin-1-yl)propoxy]-3,4-
dihydro-1H-guinolin-2-one was prepared from 6- (3~
chloropropoxy) -3, 4-dihydro-1H-quinolin-2-one, and after
it was made into a methanol solution, 0.5N hydrochloric

acid methanol solution was added thereto, precipitated



2-one, and after it was nmade into an ethanol sol ution,
I N hydrochloric acid ethanol solution was added

woOheteatinied preci pitated crystal s were separ at edPOy/JP2006/308162
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filtration, and thereby 1- [5- (4-benzo [Db]
t hi ophen- 4-yl pi perazin-1-yl) pentyl]
-1 H qui nol i n-2-one hydrochl o88de was obtained in the
formof a white powder. Melting point 225.0-227.0 0C
1. 35YBEd Mr%%eparat@@i PYBOfgi(JématrﬁC)n, &a@rBSB@lBHzed
m), 3.50-3.60 ( 4Hm)4272Ht,J7 Hz) ,
6. éf@iﬂHa gixefbgagent @fg@(tml RCetRtE SHA4thyl ophgr and
34 g H m), 7. 47&@@ .. J=b.bBHz), 7 .61-7 .77 (5H,

¥y fr L3 (4 Z9H ) thf@pé@nrdﬁdmwemafln 1~

le 10 Pre aratl n of 7- (4-,benzo [Db]
thV Rgﬁpgg% plpérgigﬁdrfj&ﬁrqﬁp@ﬁ %ﬁrZT?ne hydrochloride
4 d| hyd % |noIt Zf one I’{l ar thod as in

EARp & PF- 6eHs 57 5y white Bowder!

thlophen 4-y razi I poxy] -3, 4-
di hydr o- Ithﬁeﬁlgﬁ% éo@nlt %{;’)sl %r gpgr ed from7- (3-

chionaps PR dld di hydro-1 Hqui nolin-2-one . Wite
powder (mat anol pﬁé‘ltl ng point 163-165 0C 1H NWMR

(mdzshdwam 8223@(—§H45m2){ #2)4102H3 ton, +,
=7.5Hz), 2. 45" 2 6( 2H
J=7.5Hz), 3.20-3. 70(10H 'm), 4.02(2H, t, J=5.9Hz),
6.70-6.85(3H, m), 6.96(1H, d, J=7.6Hz), 7.31(1H, dd,
J=7.9Hz, 7.9Hz), 7.48(1H, d, J=5.6Hz), 7.69(1H, d,
J=8.1Hz), 7.76(1H, d, J=5.5Hz), 9.93(1H, brs),

10.90(1H, Dbrs).

Example 20

Preparation of 6-[4-(4-benzo[b]thiophen-4-yl-
piperazin-1l-yl)butoxy]~-3, 4-dihydro~1H-gquinolin-2-one

By a similar method as in Example 1, 6-[4-(4-
benzo[b]thiophen-4-yl-piperazin-l-yl)butoxy]-3,4-
dihydro-l1H-quinolin-2-one was prepared from é—(4—
bromobutoxy) -3, 4-dihydro-1H-quinolin-2-one.

White powder (ethyl acetate-diethyl ether)

Melting point 175-178°C
'H~NMR (CDC13) Sppm:
1.65-1.90(4H, m), 2.52(2H, t, J=7.3Hz), 2.55-2.65(2H,
m), 2.65-2.75(4H, m), 2.94(2H, t, J=7.5Hz),
3.15-3.25(4H, m), 3.90-4.00(2H, m), 6.65-6.75(3H, m),

6.89(1H, dd, J=0.7Hz, 7.6Hz), 7.27(1lH, dd, J=7.9Hz,



2.6-2.7(4H, m), 2.78(2H, t , J=7.5Hz), 2.95-3.2(4H, m
), 3.97(2H, t , J=6.3Hz), 6.46(1H, d , J=2.3Hz),

w0 2606(11¢64 dd, J=2. 4Hz, 8.2Hz), 6.9Q(1H, d , J=PC®HIRI006/308162
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7.04(1H, d , J=8.2Hz), 1.21 (IE, dd, J=7.8Hz, 7.8Hz),

7.4Q(1H, d , J=5.6Hz), 7.61(1H, d , J=8.0Hz), 7.69(1H,

d , J 5.5Hz), 9.97(1H, bs) .Blanple 11 Preparation of
(4 benzo _Lb t hi ophen- 4- gl pi perazin- 1-yl)

but o-x%}']z 3,7 -2 y‘lﬁbzﬁﬂ—l-f&hn not ?n{ PHond, By=8- 8HaE | ar

nmet hod as in Exan'ple 1, 7- [4- (4- benzo [b]

t hi orpr?e(riL )ﬂ Sp?l'pelrazm | -yl) butoxy] -3, 4-

di hydro-1 H qui nol i n-2-one was prepared from7- (4-
chl orobut oxy) -3, 4-di hydro-IH quinolin-2-one. Wite

po&ier (rre anol) Melting point 147-148 0C 1H NWMR
bl)d% m 1.55-1.65 (2H, m), 1.65-1.8(2H, m),

§ 7ske) . 3, GLSERC 3f7 S aglbincy!afnlpppens-
o &6 'ﬁﬁ"zarq-’l-ﬂﬁ%eﬁ{@“ %?‘fhﬁ’wﬁ@ TR s e

dd ygngcgmé,rlaesm) 7.35-7.45 (IH, m), 7.61(1H d ,
J=871Hz), 7.68(1H, d , J=5.6Hz) , 9.97 (IH, bs)

By a similar method as in Example 1, 1-[4-(4-
benzo[b}thiophen—4—yl—piperazin—l-yl)butyl]—3,4—
dihydro-lH-quinolin-2-one was prepared from 1-(4-
chlorobutyl) -3, 4-dihydro-1lH-quinolin-2-one, and after
it was.made into an ethanol solution, 1IN hydrochloric
acid ethanol scolution was added thereto, precipitated
crystals were separated by filtration and thereby 1-[4-
(4-benzo[b]thiophen-4-yl-piperazin-1-yl)butyl]-3,4-
dihydro-lH-quinolin-2-one hydrochloride was obtained in
the form of a white powder.

Melting point 257.0-259.0°C
'H-NMR (DMSO~dg) Sppm:
1.60-1.80(4H, m), 2.54(2H, t, J=8.3Hz), 2.87(2H, t,
J=7.9Hz), 3.10-3.30(6H, m), 3.50-3.60(4H, m), 3.95(2H,
t, J=7.0Hz), 6.94-7.04(2H, m), 7.14-7.35(4H, m),
7.48(1H, d, J=5.6Hz), 7.70(1H, d, J=8.0Hz), 7.76(1H, d,

J=5.6Hz), 10.00-10.20(1H, m).

Example 22
Preparation of 1-[5-(4-benzo[b]thiophen-4-yl-

piperazin-1-yl)pentyl]-3,4-dihydro-1H-quinolin-2-one



Exanpl e 12 Preparation of 7- [4- (4-benzo [Db]

t hi ophen-4-yl pi perazin- 1-yl) butoxy] -3,
wa-20h6hyzise- | H qui nol i n-2- one hydrochl ori de | N PCT/JP2006/308162

hydrochl oric acid ethanol solution was added to an
et hanol solution of 7- [4- (4- benzo [b]

thiophen 4-yl - pi perazin-1-yl)8but oxy] -3, 4-

dro | H quj nol i n-2-one prepared in Exanple 11, and
?%%iQF%?%stals were filtrated ard ;
tall fron190 aqueous et hanol _and 7-
Eicggﬁzg [hf%%%r%pﬁﬁﬁﬁ %FqE?EEPQZFﬁ Fnyﬁiﬁﬁ@ﬂﬁxg} 1-35-(4-
4-di h - ui.nol i - one hydrochl ori de was
ob?bal rH%Lt%%qqu*h?fﬁ‘ygw%ml%é%wrmf &P&g&tgﬁ& =3, 4-

Oﬁ%’g‘? %qz GEPA- 2585 Ry (P55 ?E?Paﬁfd VBB 33 ?zg,
4 it 2 & I ooy T ol e
:bd@ wa@-meﬂ@ (imo dan é"@ﬁﬁéﬁ# g%lugiﬁgi |6|T:|N g;m(:%gblgllc

i hu r 5 ok e
’5HJéc)5d egcl_l'éa)n%’a (7515'1 %nlﬂw@sﬂéadd@é'lzﬁhe gto, ppsé%%tgia d

, &g@stéﬂﬂxmﬂelsapézhﬂédib§ ﬁ11téa£lo§5aﬁéFkh@£%by 1-[5-
Exanpl e 13
(4-benzo[blthiophen-4-yl-piperazin-1-yl)pentyl]-3,4-

10 dihydro-lH-quinolin-2-one hydrochloride was obtained.
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Melting point 242.0-244.0°C
'H-NMR (DMSO-dg) Sppm:
1.30-1.45(2H, m), 1.50-1.65(2H, m), 1.70-1.85(2H, m),
2.53(2H, t, J=8.2Hz), 2.85(2H, t, J=8.0Hz), 3.10-
3.30(6H, m), 3.50-3.60(4H, m), 3.91(2H, t, J=7.3Hz),
6.94-7.03(2H, m), 7.13-7.34(4H, m), 7.47(1H, d,
J=5.6Hz), 7.69(1H, d, J=8.0Hz), 7.76(1H, d, J=5.5Hz),

10.30-10.50(1H, m).

Example 23

Preparation of 2-[4-(4-benzo[b]thiophen-4-yl-
piperazin-l-yl)butyl]l-3,4-dihydro-2H-isoquinolin-1l-one
hydrochloride

By a similar method as in Example 1, 2-[4-(4-
benzo[b]thiophen-4-yl-piperazin-1-yl)butyl]-3, 4~
dihydro-2H-isoquinolin-l-one was prepared from 2-(4-
chlorobutyl)-3,4-dihydro-2H-isoquinolin-1-one, and

after it was made into an ethanol éolution, IN



Preparation of 7- [4- (4-Dbenzo [Db]

t hi ophen- 4-yl pi perazin- 1-yl) - (Z) -2-butenyloxy] -3,
wa-20h6hyzise- | Hqui nol i n- 2-one By a simlar net hedTaB20061308162

Exanmple 1 , 7-[4-(4- benzo [Db]

t hi ophen-4-yl -pi perazin-l-yl) - (Z) -2- butenyl oxy]

-3, 4-dihydro-I H quinolin-2-&% was prepared from 7-

(4-chloro-. (2) -2- buteng/l OXY) -3,

4- dHZER G FaLE ndFth-op Peitbeipowdes gadedambeyeto,

I\/blt t 68-70 0C 1H NVR (DVBO- d5) dppm 2. 42( 2H,
If—c%%&lz%n ‘g F( R L pryere 28?9@-2@#6@1 gwéllgmylon,

29325»11 %df61 (2H, d_, 3Hgg 5.65- 5.9(2H,

m )F STy A 2o T Sppixeq) %ﬁlw @8, 13eprapgl

?Z%l?coé’ﬁ?‘)egc%%“. @htii‘e%%PYJ 8?—&: %FE?HZO%bJ’CheOPhen 4-
b0 (1A R 25 TRy T d o 7R sdasidnpia-1-

14 A [ b]
t hloggﬁg%r&tdﬁcg%rdazﬁ# O(bzlﬁ)ﬁp%&net hyl but oxy] -3,

4- di hydr o- | gl nolieh p AN g ds oehy ofde By a similar
met hod as in Exanplgnp g[‘% (4-

'H-NMR (DMSO-dg) Sppm:

oo

1.6-1.9(4H, m), 2.98-3.60(16H, m), 6.98(1H, d,
10 J=7.7Hz), 7.30-7.38(3H, m), 7.46-7.51(2H, m), 7.71(1H,
d, J=8.2Hz), 7.77(1H, d, J=5.5Hz), 7.89(1H, d,

J=7.7Hz), 10.10(1H, brs).

Example 24
Preparation of 2-[5-(4-benzo[b]thiophen-4-yl-
15 piperazin—l—yl)pentyl]—3,4—dihydro—ZH—isoquinolin—l—one
By a similar method as in Example 1, 2-[5-(4-
benzo[b]thiophen—4—yl—piperazin—l—yl)pentyl]—3,4—
dihydro-2H-isoquinolin-l-one was prepared from 2- (5-
chloropentyl) -3, 4-dihydro-2H-isoquinolin-1l-one.
20 White powder (ethyl acetate-diisopropyl
ether)
Melting point 91.8-93.3°C
'H-NMR (CDC13) 8ppm:
1.32-1.37(2H, m), 1.56-1.64(4H, m), 2.38(2H, t,
25 J=T7.6Hz), 2.62(4H, m), 2.92(2H, t, J=6.5Hz),
3.09-3.11(4H, m), 3.47-3.55(4H, m), 6.81(1H, d,

J=7.5Hz), 7.08-7.11(2H, m), 7.17—7.35(4H, m), 7.47(1lH,



benzo [b] thiophen-4-yl-piperazin-I-yl)
-3-net hyl butoxy] - 3, 4-di hydro-IH quinolin-2-one was

wonreanzd4f r om met hanesul f oni ¢ aci d 2- et hyl - 2€T1/JP2006/308162

(2-oxo-1, 2 ,3 ,4- tetrahydroquinolin-7-yloxy) butyl
ester, and after it was nmade into a nethanol solution,
0 .5N hydrochl oric acid neth&iol solution was added

t her et o, preC|p|tated crystals were separated by
f||4¢a?T%ﬁ3 Flecr§sthl1izedd 5 r&mT i 88pr opyHhHa) eohol and
thereby 7- [4- (4- benzo [b]

t hi ophen-4-yl - pi perazin-1-yl) -3-nethyl butoxy] - 3

r qui nol i n-2-one hydrochl ori de was
cﬂné%%ﬁgi ré§2e formof a slightly yellow powder.
Mel ting point, 217-2 0C (deconpo d% 1H NVR |
(Dl\/ISOdG)dpp efaﬁ‘%%w fdécl‘ ‘E‘Elz enzogglihyerpenpf-yl-

f;l?%z‘fa B Bzobedis §isbi By dro et St aring -

51 .25 (IH, m) , 325345(4H m), 3 .45-3 .55
2H
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m), 3.55-3.7(2H, m), 3.9-4.1(2H m), 6.49(1H,

(
? . J=2.5Hz) ,By6a54o(ﬂwH1afiﬂmL g 535Lzlr§ %x;‘f‘r@%jl(s 6~ P3- (4-

1H, d, J=7 . 5Hz) , 7

?3?@%@8 [((%‘]j- ﬁh\lg@ﬂém—aﬁ@ﬂ pl_?éra7f7]l%(—(ﬂH—l'£rl %r%ﬁé{%%_%ﬂ&— ’
10d1h@'31r©]:|ﬂﬂ—hs$>q).11,n0311@ 166 el kha Prorep XSt €ord 56 -
chloropropoxy) -3, 4-dihydro-2H-isoquinolin-1-one.
White powder (ethyl acetate-diethyl ether)
Melting point 203-205°C
'H-NMR (CDC1s3) Sppm:
2.00-2.10(2H, m), 2.60-2.70(2H, m), 2.74(4H, brs),
2.96(2H, t, J=6.5Hz), 3.20(4H, brs), 3.50-3.60(2H, m),
4.11(2H, t, J=6.3Hz), 6.09(1lH, brs), 6.73(1lH, s),
6.85-6.95(2H, m), 7.25-7.30(1H, m), 7.35-7.45(2H, m),

7.55(1H, d, J=8.1Hz), 8.01(1H, d, J=8.6Hz).

Example 26

Preparation of 6-[3-(4-benzo[b]thiophen-4-yl-
piperazin-l-yl)propoxy]-2-methyl-3, 4-dihydro-2H-
isoquinolin-1l-one

By a similar method as in Example 18, 6-[3-
(4-benzo[b]thiophen-4-yl-piperazin-1-yl)propoxy]-2-
methyl-3,4-dihydro-2H~-isoquinolin-l-one was prepared
from 6-[3-(4-benzo[blthiophen-4-yl-piperazin-1-

yl)propoxy]—B,4—dihydro—ZH—isoquinoiin—l-one using



Preparation of 7- [4- (4-Dbenzo [Db]
t hi ophen-4-yl pi perazin- 1-yl) - (E) -2-butenyloxy] -3,

wa-20h6hyzise- | Hqui nol i n- 2-one By a simlar net hedTaB20061308162
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Exanple 1 , 7- [4- (4- benzo [Db]

t hi ophen- 4-yl -pi perazin-l-yl) - (E) -2- butenyl oxy]

-3, 4-di hydro-1| H quinolin-2-8&% was prepared from7-
(4-braonmo- (E), -2-butenyl oxy) -3, 4-dihydro-I Hquinolin-
2- SHFRY Wt et onder  (di chi or onet hane- diisopropw
ether) Melti point 147.8-149.7 0C 1H N

(CDd 3) dppm r@l Hywqer Je"vhzl—lza}ce?atesdaetiwl(ar—ihem

. 2.90(2H, t, .. J=7.5H, 3, 2( 6H, m)452(2Hd
) J=4. 3I(—|z) %46*91%1 2%)111%‘%% . 1=2. 3Mz),

> oa( MR (PerTibay SHZ Rt ?n0§1H7 Y977 a1 (2H

n1b[£% 6%§béﬂzgpfé]ﬁ%ﬂlop eéggﬁgpLspéfagrﬁﬁagat???4?£H

DeuR) ZEy 3, A o LAl 2608 Bl o
3.54(2H, t, J=6.7Hz), 4.11(2H, t, J=6.4Hz), 6.68(1lH,
s), 6.86(1H, dd, J=2.3Hz, 8.6Hz), 6.91(1H, d, J=7.7Hz),
7.25-7.30(1H, m), 7.40(1H, d, J=5.5Hz), 7.42(1H, d,

J=5.5Hz), 7.56(1H, d, J=7.9Hz), 8.03(1lH, d, J=8.6Hz).

Example 27

Preparation of 6-[3-(4-benzo[b]thiophen-4-yl-
piperazin-l-yl)propoxyl-2-ethyl-3, 4-dihydro-2H-
isogquinolin-1-one

By a similar method as in Example 18, 6-[3-
(4-benzo[b]thiophen-4-yl-piperazin-1-yl)propoxy]-2-
ethyl-3,4-dihydro-2H-isoquinolin-1l-one was prepared
from 6-[3-(4-benzo[b]thiophen-4-yl-piperazin-1-
yl)propoxy]-3,4-dihydro-2H-isoquinolin-1-one using
ethyl iodide.

White powder (ethyl acetate-diethyl ether)

Melting point 128-131°C
'H-NMR (CDC13) Sppm:
1.21(34, t, J=7.2Hz), 2.05(2H, t, J=6.9Hz),
2.65(2H, t, J=7.3Hz), 2.74(4H, brs), 2.96(2H, t,
J=6.6Hz), 3.21(4H, brs), 3.54(2H, t, J=6.7Hz), 3.62(2H,

q, J=7.2Hz), 4.11(2H, t, J=6.3Hz), 6.68(1H, d,



benzo [b] thiophen-4-yl-piperazin-|-yl )butoxy]
-4-methyl - 3 ,4-di hydro-I H qui nolin-2-one was prepared
wobnraw 17246 4- chl or obut oxy) -4-nethyl -3, PCT/JP2006/308162
4-di hydro-| H qui nolin-2-one . Wite powder (nmnethanol)
Melting point 112-115 OC 1H NMR (DMSO ds)dppm 1. 14
(3H, d , J= 7%&) , 1.55-1.7 (BH m), 1.7-1.8 (2H, m)
2. 19(1H dd 16Hz) , 43(2H, t , J=7Hz) , 2.5-
. - 83631@(1@4:1 m772 @,381@;42 nf) 91 (1H, d,
% &t§ 6.45 (I H , J= 25&% 653
PF" d7HZJ)=2 2% (1§, 819>(I1H7 60 1§-7dpHg55. 5H

%Zr Je?%ﬁ'é%z v.éﬁéwﬁddd Ji]ts%szsz» 6%)(@134 (1§, d

§;§§E9 9 98(1H, bs). Exanple 17 Preparation of
7 f& (4 benzo [b] thiophen-4- yl-piperazin-1-yl)
ethoxy] et hoxy} -3, 4-di hydro-IHquinolin- 2-one
dihydrochloride By a simlar nethod as in Exanple 1 ,
4-benzo [b] thiophen-4-yl-piperazin-I-yl)
et x%% ethoxy} - 3 ,4-di hydro-I H qui nolin-2-one was

prepared fro 06t h )
, 4- di hydr o- Ill?i-rq%ué%atlél%c%ﬁngf %d&g‘@%&&@(}yﬁhlﬁhen 4-yl

Inb@p@&a@hhaﬂ@y3$§ﬁﬁﬁdﬁy]J3¥4 ~dihydro-2H-isoquinolin-1-

2.
3.
(1
{

Lﬂ

one
By a similar method as in Example 1, 7-[3-(4-
10 Dbenzo[b]thiophen-4-yl-piperazin-1-yl)propoxy]=-3,4-
dihydro-2H-isoquinoclin-l-one was prepared from 7-(3-
chloropropoxy) -3, 4-dihydro-2H-isoquinolin—1-one.
White powder (ethyl acetate-diethyl ether)
Melting point 176-179°C
15 'H-NMR(CDCl3) dppm:
2.00-2.10(2H, m), 2.64(2H, t, J=7.3Hz), 2.73(4H, brs),
2.94(2H, t, J=6.6Hz), 3.20(4H, brs), 3.50-3.60(2H, m),
4.12(2H, t, J=6.3Hz), 5.92(1lH, brs), 6.90(1H, d,
J=7.7Hz), 7.03(1H, dd, J=2.8Hz, 8.3Hz), 7.13(1lH, d,
20 J=8.3Hz), 7.25-7.30(1H, m), 7.39(1H, d, J=5.5Hz),
7.42(1H, d, J=5.5Hz), 7.55(1H, d, J=8.1Hz), 7.62(1H, d,

J=2.7Hz) .

Example 29
Preparation of 7-[3-(4-benzo[b]thiophen-4-yl-
25 piperazin-1-yl)propoxy]-2-methyl-3,4-dihydro-2H-

isoquinolin-1-one



hydrochl oric acid ethanol solution was added thereto,
precipitated crystals were separated by filtration,
woeatoysd4al | i zed from i sopropyl al cohol -dii sopr 80ylP2006/308162
et herand thereby 7-{2- [2- (4-benzo [Db]
t hi ophen-4-yl - pi perazin- 1-yl) ethoxy] ethoxy} -3,
4- di hydro-1 H qui nol i n-2-one @Ohydrochl ori de was
obtained in the formof a white powder. Melting point
172 .3-177 . 2B20@ 1HNMRY Al 3pdppin 12, Bagmpilet 18, 7-[3-
J=7.5Hz), 2.80(2H, t , J=7.5Hz), 3.40(2H, m), 3.54-3
.59 4(2%%“%9 folhicmhen - 4gavispioerdzin: hevh) Boopexy] ne-
), 6..50- 3,.(2H, m 7.01(]H,_d , J=8. 0Hz),
7. %(W?l%d,fwr% ~isoqumelinylione Wa§, prepared
7.82(1H- d ., J=8. QHz), 7.91 (IH 8, 02(1H, brs) ,
1330 Dy St S e e b GRS
(4 t hi gphen-4-vyl piperazin- 1-yl)_ but oxy].
SRS Y et S e R S LEE
hy deghlioni 8 nmy of sodium hydride (60% oily) was
adde &L éqg%%%!on of 0.40 g of 7- [4- (4-Dbenzo [Db]
t hi ophen- 4- yﬁﬁﬁ%pggwgék]{éﬂga toxy] -3

4-di hydro-1 H quinol'in-2-one 1 n dimethyl formamde (5
m) and tetr akydrauridd mMa9-117°c
'H~NMR (CDC13) Sppm:
10 1.95-2.10(2H, m), 2.64(2H, t, J=7.3Hz), 2.70-2.80 (4H,
m), 2.94(2H, t, J=6.7Hz), 3.10-3.25(4H, m), 3.16(3H,
s), 2.54(2H, t, J=6.7Hz), 4.11(2H, t, J=6.5Hz),
6.90(1H, d, J=7.0Hz), 6.98(1H, dd, J=2.7Hz, 8.3Hz),
7.08(1H, 4, J=8.3Hz), 7.28(1H, dd, J=7.9Hz, 7.9Hz),
15 7.35-7.45(2H, m), 7.55(1H, d, J=8.1Hz), 7.63(lH, d,

J=2.6Hz).

Example 30
Preparation of 7-[3-(4-benzo[b]lthiophen-4-yl-
piperazin-l-yl)propoxy]-2-methyl-3, 4-dihydro-2H-
20 isoquinolin-l-one hydrochloride
After 7-[3-(4-benzo[blthiophen-4-yl-
piperazin-1l-yl)propoxy]-2-methyl-3,4-dihydro-2H-
isoquinolin-l-one was made into an ethanol solution, 1N
‘hydrochloric acid ethanol solution was added thereto,
25 precipitated crystals were separated by filtration,
recrystallized from ethanol and thereby 7-[3-(4-

benzo[b}thiophen—4—yl—piperazin—l—jl)propoxy]—2—methyl—



whi |l e being stirred under ice-cooling and stirred at

roomtenperature for 1 hour, and after that 0.07 m of
waorbdeylizdéodi de was added and stirred at room PCT/JP2006/308162

tenperature for 1 hour. Water was added to the

reaction sol ution, which was then extracted with ethyl

acetate and, after washed wi ©A water, dried over

magnesi um sul fate, and the solvent was evaporated
nder 4 TEWERER pribsher @i mhkirs] deee wagdpaehl peddby was

silica gel columm chromatography (dichloronethane:

netMArdined 3 1Hhe Thrs % entWinkse ebapeest ed under
reduced pressure and 0.5N derochloric aci d et hano

sol uti on was "Sddeldd RY o, pteeipitated crystals were

&)

Sj?%%ﬁ@g%@%o:—h'pf) ation, and thereby 0.15 g of 7- [4-

el ot Al Cor B S TG0 Dokt ol boser &1+

~4-yl pi perazin- 1-yl) butoxy]

wa

V70 gh B, T g 20 o BIRARRT S 00 8R o 2w,

+ Goon SO R & B I T Bl

, J=0eahz),, d&,1bbHse

(2H, 1 -6." 63
» 8138 A)\Hz)7 o Bl 1Ky dely onz)

J=7.8Hz, 7.8Hz), 7.48(1H, 'd , 'J=5.5Hz), 7.69(1H 'd |
J=8.@H21H,7d8( =7 . @Hz, 7.8Hz), 7.41(1H, d, J=2.7Hz),

10

15

20

25

7.49(1H, d, J=5.5Hz), 7.69(1H, d, J=8.1lHz),

7.76(1H, d, J=5.5Hz), 10.70(1H, brs).

Example 31

Preparation of 7-[3-(4-benzo[b]lthiophen-4-yl-
piperazin-1-yl)propoxy]-2-ethyl-3, 4-dihydro-2H-
isoquinolin-l-one dihydrochloride

By a similar method as in Example 18, 7-[3-
(4-benzo[b]thiophen-4~yl-piperazin-1l-yl)propoxy]-2-
ethyl-3,4-dihydro-2H~-isoquinolin-1l-one was prepared
from 7-[3-(4-benzo[b]lthiophen-4-yl-piperazin-1-
yl)propoxy]-3, 4-dihydro-2H-isoquinolin-1-one using
ethyl iodide, and after it was made into a methanol
solution, 0.5N hydrochloric acid methanol solution was
added thereto, precipitated crystals were separated by
filtration, recrystallized from a mixed solvent of
methanol-ethyl acetate and thereby 7-[3-(4-
benzo[b]thiophen-4-yl-piperazin-1-yl)propoxy]-2-ethyl-

3,4-dihydro-2H-isoquinolin-1-one dihydrochloride was



J=5.5Hz) , 10.61 (IH, br) . Exanple 19 Preparation of

6- [3- (4-benzo [Db] thiophen-4-ylpiperazin- 1-yl)
wonropoied - 3, 4-di hydro-1 H qui nol i n-2- one hydr ecilpro06s08162

By a simlar nethod as in Exanple 1 , 6- [3- (4- benzo

[b] thiophen-4-yl-piperazin-I-yl) propoxy] -3, 4-

di hydr o- | H qui nol i n- 2- one wa82prepared from 6- (3- |

chl qr.opr opoxy) -3, 4-di hydro-I|H quinolin-2-one, an

af t t%n%gsy i F " 20 Fred HahbEe sBPUEiRER, 0 . 5N
hydrochl oric acid methanol solution was added thereto,
preci pit at ed@fe;lst_tjé}% Rt sefarat & by filtration,

ol aTURgPLBR e LER: Bnd L hereby 6- 13- (4 benzo [b]

oL g R Yot T T2 i Y BErd b 185 whs® bR e

oC TN (e ey b8 0 oFL 1450 BY) s P

Sssds (8 Ak, 4R don T, i o

3 e T (3R e e O PR s
GHa8)(1H,7d, 695(bHz)d, W (1HHY), .07 .78 (tH741H, 4,

J=5 . 5Hz) , 9. 93 (1H, brs) |
J=5.0Hz), 11.08(1H, brs).

(®2]

10 Example 32
Preparation of 7-[4-(4-benzo[b]thiophen-4-yl-
piperazin-l-yl)butoxy]-2-methyl-3, 4-dihydro-2H-
isoguinolin-l-one hydrochloride
By a similar method as in Example 1, 7-[4-(4-
15 Dbenzo[b]thiophen-4-yl-piperazin-1-yl)butoxy]-2-methyl-
3,4-dihydro-2H-isoquinolin-1l-one was prepared from 7-
(4-chlorobutoxy)-2-methyl-3,4-dihydro-2H~-isoquinolin~1-
one, and after it was made into a methanol solution,
0.5N hydrochloric acid methanol solution was added
20 thereto, precipitated crystals were separated by
filtration, recrystallized from a mixed solvent of
methanol-ethyl acetate and thereby 7-[4-(4-
benzo[b]thiophen-4-yl-piperazin-1-yl)butoxy]-2-methyl-
3,4-dihydro-2H-isoquinolin-l-one hydrochloride was
25 obtained in the form of a white powder.
Melting point 213-218°C

'H-NMR (DMSO-dg¢) Sppm:



10 . 90 (IH, brs ) . Exanple 20 Preparation of 6- [4-

(4-benzo [b] thiophen-4-ylpiperazin- 1-yl )butoxy] -3,

wa-20h6hyzise- | H qui nol i n-2-one By a simlar net hedTaB2006/808162

Exanple 1, 6- [4- (4- benzo [Db]

t hi ophen-4-yl - pi perazin-|-yl )butoxy] - 3, 4-
di hydro-1| H qui nol i n-2- one wa®3prepared from6- (4-

br onobut ox - 3, 4-di hydro-1H quinolin-2-one . Wite
pov@de%%%{@@/(‘l%cerﬁm e2 dg%tﬁkﬂ Bt her§- MBEY i ng - Pai(AH, s),
175-178 OC 1H- NVR (CDAI 3)SpPm 1 . 65-1 . 90 (4H m ,
2 S5P12HO L2y, 4483 Y2H, ot, &5528Hzbp 62015 (A, d,
2 ._65-2 . 75 (4 2 .94 (2H t , J=7_. 5Hz) , 3
. 135935.2&2)5 (741(4?‘%1?2 ad, %248.2008(§§il?)n)7:2@(.12165d6
. 75 (3 , dd, J=O ._7Hz , 7_._6Hz) ,
7. 23514%%’¢Ld33§2683 3#;,7%?79§E§r,77832é5-?v394%L(2¢k

IH, brs

i e ke B 2780y BB 5

eRae W, et At oyl ) bl o

10

15

20

25

gul nol1 n-"2- one rochioride By a simlar
nmethod as in Exanple 1 , |-[4-(4- benzo [Db]
t hi ophen-4-yl -piperazin-1-yl) butyl] -3, 4-
Example 33

Preparation of 7-[4-(4-benzo{blthiophen-4-yl-
piperazin-l-yl)butoxyl~-3,4~dihydro-2H-isoquinolin-1-one
hydrochloride

By a similar method as in Example 1, 7-[4-(4-
benzo[b]thiophen-4-yl-piperazin-1-yl)butoxy]-3, 4~
dihydro-2H-isoquinolin-l-one was prepared from 7-(4-
chlorobutoxy) -3, 4~dihydro-2H-isoquinolin-l-one, and
after it was made into an ethyl acetate solution, 1IN
hydrochloric acid ethanol solution was added thereto,
precipitated crystals were separated by filtration,
recrystallized from ethyl acetate and thereby 7-[4-(4-
benzo[b]thiophen-4-yl-piperazin-1l-yl)butoxy]-3,4-
dihydro-2H-isoquinolin-l1-one hydrochloride was obtained
in the form of a white powder.

Melting point 223.8-226.8°C
'H-NMR (DMSO-dg) Sppm:
1.81-1.93(4H, m), 2.83(2H, t, J=6.5Hz), 3.16-3.32(8H,
m), 3.43-3.64(4H, m), 4.06(2H, t, J=5.9Hz), 6.97(1H, d,
J=7.6Hz), 7.07(1H, dd, J=8.3Hz, 2.7Hz), 7.24(1H, d,

J=7.7Hz), 7.32(1H, dd, J=7.9Hz, 7.9Hz), 7.39(1H, d,



di hydr o-1 H qui nol i n-2-one was prepared froml - (4-
chl orobutyl) -3, 4-dihydro-IH quinolin-2-one, and

wahbwriiz464was nade i nto an et hanol sol ution, | RCT/JP2006/308162

hydrochl oric acid ethanol solution was added thereto,
precipitated crystals were separated by filtration and
thereby | -[4- (4-benzo [Db] t B ophen- 4-yl

Ih’J;g?: 37211'2#!- qﬁr%q bmyl%nejﬁwﬁr%hl of i te(Whs dbtdrhedtz),
|n tg@ flgitm ofNa'vév\h%te powdg)e(r)(&rglrl\r/]blstllln oi nt@bﬁfz

, 2.54(2H, t , J=8.3Hz), 2.87(2H, t , J= 7 9Hz),
3 10-3.30(6H, m), 3 .50-3 .60 (4H, m), 3.95(2H t ,

94-7.04 (2H, , 7.14-7.35(4H, :
7. éé‘%?@’e 34 J=5. 6Hz§ 7. Ir7mo%1H d , J= 8(Ol—lz)m)7 76( 1H,

d , J=b.6Hz),
Preparat i on) gf%%a%%gjl%(rﬁ%benz [b] ?nozpn@}i i’lquphen 4-yl-

5Pi pebazihns h=yL) 19eH %#lﬂ—?%h sgrulﬁolln 1
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4-di hydro-I H qui nol | one orlde_§y a simlar

nmet hod as i npExamaligil ar Eneﬁ:ﬁoﬁ"’asb%_rﬂlz%x{am le 1, 2-[4-(4
t hi ophen-4-yl - pi perazin-1-yl) pentyl] - f

di bydere{bHgubpakinr42-0RgiRasaprapared fH&"j}l'] ~(hr-
chl oropentyl) -3, 4-dihydro-I|H quinolin-2-0one, and
af tepbquinolin-l-one was prepared from 2- (4-chlorobutyl)-
2H~-isoquinolin-l-one.
Pale brown powder (ethyl acetate-diisopropyl
ether)
Melting point 141.1-142.7°C
'H-NMR (CDC13) Sppm:
1.62(2H, m), 1.87(2H, m), 2.50(2H, t, J=7.4Hz),
2.66-2.71(4H, m), 3.16~3.19(4H, m), 4.06(2H, t,
J=7.2Hz), 6.50(1H, d, J=7.3Hz), 6.89(1H, d, J=7.7Hz),
7.08(1H, d, J=7.3Hz), 7.24-7.65(7H, m), 8.44(1H, d,

J=7.9Hz) .

Example 35

Preparation of 7-[3-~(4-benzo[b]lthiophen-4-yl-
piperazin-1l-yl) propoxy]-2H-isoquinolin-1l-one

By a similar method as in Example 1, 7-[3-(4-
benzo[b]thiophen-4-yl-piperazin-1-yl)propoxy]-2H~-
isoquinolin-l-one was prepared from 7-(3-
chloropropoxy)-2H-isoquinolin-1-one.

White powder (ethyl acetéte)



it was nmade into an ethanol solution, IN hydrochloric
acid ethanol solution was added thereto, precipitated

wonywtiate4s wer e separated by filtrati on and t hePebyP2006/308162

| -[5- (4-benzo [b] thiophen-4-yl-piperazin-I-yl) _
pentyl] -3, 4- dihydro-|H quinolin-2-one hydrochloride
was obtained. Melting point 242.0-244.0 0C 1H NMR
(DVSO-d6) dppm ;. 1, 30-1. 45(2 ,.m) , 1 .50-1 .65 (2H,
m), 1 .70-1.'%83l%9 3“% g?-és%z 22¢57C 3=8. 2Hz) ,

2.8 .J=8.0Hz), 3.10- 3.30(6H, m), 3 .50-3 .60
(4H?‘L§1M}*,(b¥?@1‘(d§ﬁ$pif ‘' J=7.3Hz), gs. 94-7.03(2H, m),

[ St Tt Tt M L S e ) I S A R LT AP

) P ' - |4 -b o[ b]
s et en gl L (da0epzoalllons),

- ¢ _hydrer 2k Wil@fﬁ&”%‘%@ﬁlﬁ‘yg@of%?{ %&?bgﬁzgwﬁ (3.
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simlar nethod as in a

thid@r)h@&ﬂsﬁlgﬁz,piaq@ff@éi,n-ﬂ.-zfébl@,Utd’,']J='?°.’91—41§), 7 33%%{, dd,
di hydr o- 2Hi soqui nol i'n-1-one was prepared from 2- -

chlyesalgutzy! P .-831z)4- dilyidrior 2t | spepli gl j n-1 - 9887 @ngky,
after it was made into an ethanol sol ution,

| Nlnydr gclsloaring aici d=et.lsangl, sl uti gre wes, agdedonz) .
t her et o,

Example 36

Preparation of 7-[3-(4-benzo[b]thiophen-4-yl-
piperazin-1l-yl)propoxyl-2-methyl-2H-isoquinolin-1-one
hydrochloride

By a similar method as in Example 18, 7-[3-
(4-benzo[b]thiophen-4-yl-piperazin-1-yl)propoxy]-2-
methyl-2H-isoquinolin-l-one was prepared from 7-[3-(4-
benzo[b]thiophen-4~-yl-piperazin-1-yl)propoxy]-2H-
isoquinolin-l-one using methyl iodide, and after it was
made into an ethyl acetate solution, 1N hydrochloric
acid ethanol solution was added thereto, precipitated
crystals were separated by filtration, recrystallized
from ethyl acetate and thereby 7-[3-(4-
benzo[b]thiophen-4-yl-piperazin-1-yl)propoxy]-2-methyl-
2H-isoquinolin-l-one hydrochloride was obtained in the
form of a white powder.

Melting point 227.6-230.2°C
'H-NMR (DMSO-dg) Sppm:

2.31(2H, quint, J=7.0Hz), 3.20-3.40(6H, m), 3.52(3H,



precipitated crystals were separated by filtration,

recrystallized froma m xed sol vent of isopropyl
wablowhot46et hanol and thereby 2- [4- (4-benzo [ BET/IP2006/308162

t hi ophen-4- vyl -piperazin-1-yl) butyl] -3,

4- di hydr o- 2H-i soqui nol i n-1 one hydrochl ori de was

obt ai ned Mel ting point 257.%&65.5 0C 1H NVR ( DMSO-d

6) dppm 1619$4H m), 2 .98-3 .60 (16H, m),

6. 98 ,1H°> W3 310 (4Hz)m) 7. 8023 (28, ( 3k, Jm5). BHZ) ,46-B0.(3H, d,

(2H, m), 7.71(1H d , J=8.2Hz), 7.77(1H, d ,

J= 5J*57—|2§HZ>7I 80( A} 14,  dg=F=7+2}z) 1071601M. 3Br(3},. m) ,

Exanpl e 24 Preparation o - - (4- benzo [ b]
i epreie o 58 a6ALL | 74F§ panToNEA, 30, 7.78 (18, d,

2H |noI|nI-one By a simlar nmethod as
%(%n%? 1528%1 H: (9L - benzo [b] thi ophen-
4 yI pi pera2|n 1- yI) pentyl] -3, 4-
di hydro 2Hi soqui nol i n-1-one was prepared from 2- (5-
Ei:/\hhl et Y- -3, 4-dihydro-2Hisoquinolin-I-one .
[ ;ovvder (ethyl acetate-diisopropyl ether) Melting

poi nt 91-8 9%@%§§%éﬁi$%ﬁg§1¥1[§)ggpgénzo[b]thiophen—4—yl—

piperazin-1-yl)propoxy]-2-ethyl-2H-isoquinolin-1l-one

hydrochloride
By a similar method as in Example 1, 7-[3-(4-
10 benzo[b]thiophen—4—yl—piperazin—l—yl)propoxy]—2—ethyl—
2H-isoquinolin-l-one was prepared from 7-(3-
chloropropoxy)-2-ethyl-2H-isoquinolin-l-one, and after
it was made into an ethyl acetate solution, 1N
hydrochloric acid ethanol solution was added thereto,
15 precipitated crystals were separated by filtration,
recrystallized from ethyl acetate and thereby 7-[3-(4-
benzo([b]thiophen-4-yl-piperazin-1l-yl)propoxy]-2-ethyl-
2H-isoquinolin-l-one hydrochloride was obtained in the
form of a white powder.
20 Melting point 229.9-231.2°C
'H-NMR (DMSO-dg) Sppm:
1.25(3H, t, J=7.1Hz), 2.29(2H, brs), 3.14-3.49(6H, m),
3.56-3.72(4H, m), 4.00(2H, g, J=7.2Hz), 4.23(2H, t,
J=5.9Hz), 6.62(1H, d, J=7.3Hz), 6.99(1H, d, J=7.6Hz),
25 7.27-7.39(3H, m), 7.51(1H, d, J=5.6Hz), 7.62-7.73(3H,

m), 7.78(1H, d, J=5.5Hz), 10.38(1H, s).



1.32-1.37 (2H, m), 1 .56-1 .64 (4H, m), 2.38(2H, t ,
J=7.6Hz), 2.62(4H, m). 2.92(2H t . J=6 5Hz),
wWG@.208/132464(4H, m), 3 .47-3 .55 (4H, m), 6. 81pCHIPI06/308162
J=7.5Hz), 7.08-7.11(2H, m), 7.17-7.35(4H m) ,
7.47(1H,d , J=8 . OHz) , 8 . 01 (1H, dd, J=7 . 5Hz, 1
AHz) . Exanple 25 Preparat?bn of 6- [3- (4-benzo [b]

ih'ophe pi perazin- 1l-yl) propoxy] -3,
4-§5ﬁ?€ﬁ8 Qﬁ-lsqu|noI|n | one By a simlar method as

Itﬂl Eﬁﬁgﬁli 31/| Pﬁé‘[r}ﬁ fly) mnz%d[bfu:hlophen—4—yl—

ci P%%r %E%'xé?%éwfﬂé hyé’?ﬁtﬁl’aﬁs f&%ﬁﬁ%ﬁqq R T one
garegﬁq§% %gthyl acet ate-di ethyl ether) Melting

poi 5

1H NVR (CDd 3) dppm 2. 00-2.10(2H, m),

4 ,
5§ 66&_5) 7g ﬁza '("4H'§)lénrl§a% &%‘E‘h W%)sac}% %E{a%ﬁ%])e T, 2-[4-(4

4. 16 s 2 HL_ : .
. %%ﬁ%bgg%gﬁﬁéﬁgfﬁHQLyl p@%@%@zg%—iﬁy&@k@%y@? ?iﬁéthoxy

(2PH-13dquinbdihHL-dne 4=8. @Hébar%éOk&bﬁ,Zd 4—
J=8.6Hz). Exanple 26 Preparation of 6- [3- (4 benzo
[ b¢hibropheni A-Ypepavayi-0H-1syphuipedpeaitone, and after
-2-met hyl -3, 4-di hydro-2H soqui nol i n-
it was made into an ethyl acetate solution, 1N
10 hydrochloric acid ethanol solution was added thereto,
precipitated crystals were separated by filtration,
recrystallized from ethyl acetate and thereby 2-[4-(4-
benzo[b]thiophen-4-yl-piperazin-1-yl)butyl]-7-methoxy-
2H-isoquinolin-1-one hydrochloride was obtained in the
15 form of a white powder.
Melting point 243.5-245.6°C
'H-NMR (DMSO-ds) 8ppm :
1.78(4H, brs), 3.10-3.28(6H, m), 3.56(4H, t, J=9.6Hz),
3.87(3H, s), 4.04(2H, t, J=5.3Hz), 6.64(1H, d,
20 J=7.3Hz), 6.96(1H, d, J=7.6Hz), 7.30(1H, d, J=8.0Hz),
7.34(1H, dd, J=8.6Hz, 2.9Hz), 7.41(1H, d, J=7.3Hz),
7.49(1H, d, J=5.6Hz), 7.63(1H, d, J=8.6Hz),
7.69(1H, dd, J=8.0Hz, 8.0Hz), 7.77(1H, d, J=5.5Hz),

10.60(1H, s).

25 Example 39
Preparation of 2-[4-(4-benzo[b]thiophen-4-yl-

piperazin-1-yl)butyl]-7-hydroxy-2H-isoquinolin-l-one



l-one By a simlar nmethod as in Exanple 18, 6- [3-
(4-benzo [b] thiophen-4-yl-piperazin-1-yl) propoxy]

WO 2e0ornmaday| - 3, 4-di hydro-2H i soqui nolin-I-one wra$/JP2006/308162

prepared from 6- [3- (4-benzo [b]

t hi ophen-4-yl - pi perazin-lyl) propoxy] -3,

4- di hydr o- 2Hi soqui nol i n-1 - o8 usi ngnet hyl i odi de.
V%lte powder . éethyl acetate-diethyl ether) Melting

poi mYd4apr g3 %c 1H— NI\/R (cDbd 3) dppm 2. os(gH t
J=6. 9Hz 265 =7,3Hz), 2.74(4H, brs
2. 97(2H? t %%lb%o%%l%H 2%)011%@9(%81123@@)2

8 g‘éﬁfﬁ‘ﬁ %@é@z )W%% aéé%ysfré Q%%}Or@mg‘ﬁmpﬁ §50
y 1ﬁo%m%r?20%£)f4 JAr. 3 éb]%%%»@%w"g 03(aH

5? 4 RiEErs %’J?f‘)% TR P SRR Ol o2 b3 T iggt —one

S o i By SHLA0R Rlddk £e8Re B8y ana
[ b]sttlmm@rt 4 F‘E'e‘?@'&zétrhﬂe Yédr PY Qpoxy] ﬁat§£ hyls 3

4-di hydr o- 2H-i soqui nol i n-1-one was prepare
added to the reaction solution, which was then stirred

at room temperature for 0.5 hour. Precipitated

10 crystals were separated by filtration, recrystallized
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from ethyl acetate and thereby 2-[4- (4-
benzo[b]thiophen-4~yl-piperazin-l-yl)butyl]-7-hydroxy-
2H-isoquinolin-l-one hydrobromide (0.13 g) was obtained
in the form of a white powder.

Melting point 273.6-275.7°C
'H-NMR (DMSO~dg) Sppm:
1.75(4H, brs), 3.08(2H, t, J=11.1Hz), 3.16-3.28(4H, m),
3.59(2H, t, J=10.5Hz), 4.01(2H, brs), 6.58(1H, d,
J=7.3Hz), 6.97(1H, d, J=7.5Hz), 7.19(1H, dd, J=8.6Hz,
2.6Hz), 7.29-7.36(2H, m), 7.49-7.65(3H, m), 7.71(1H, d,
J=8.0Hz), 7.78(1H, d, J=5.5Hz), 9.50(1H, brs), 9.95(1H,

s).

Example 40

Preparation of 6-[3-(4-benzo[b]thiophen-4-yl-
piperazin-l-yl)propoxy]-2H-isoquinolin-1-one

By a similar method as in Example 1, 6-[3-(4-

benzo[b]thiophen—4—yl—piperazin—l—yi)propoxy]_ZH_



from6- [3- (4-benzo [Db] thiophen-4-yl-piperazin-lyl
) propoxy] - 3, 4-di hydro-2Hisoquinolin-I-one using

wetesl1124edi de . White powder (ethyl acetate-di eCiiygP2006/308162

(€3]

ether) Melting point 128-131 0C 1H-NWR (CDCI 3) p Pm 1

. 2MBH, t , J=7 . 2Hz) , 2. 05 (2H t , J b . 9Hz ) ,

2 .65 (2H, t , J=7 . 3Hz) ,9% . 74 (4H, brs ) , 2 .

96 (2H, t , J=6 . 6Hz) , 3. 21 (4H_ brs ) , 3 . 54

(zésquﬁ&n-wﬁ V?va%.p@p%w §Fon=§-chpEppropoxy-2H-

11 (2H, t .J:g[ 3Hz) , 5. 68 (IH d,J=I . 7Hz) , 6 .

86 (HYU P °%%y '8 . 2Hz) , 6 . 91 (1H, d , J=7
7Hz) , 7 . .25-7 . 30, (IH 7 .4 Q(1H d, J=5
5Hz ) , 7 .V&&fzte(ﬁ—ﬁ?w%er, (lﬁ:*gRYlsarﬁeSa’Ee . 56 (1H, d

. = . . — . | 28
Pr ép;r at |8I(;If1) ol‘%e.lgi_lrrgfpél}{?doe%% ef—b%o . ']ﬁ’lézl’ Exanpl e

" J - 1 opoxy] -3,
O IHEPLBRHLT, o St B R

4-di hydro- 2H- i lin-lone By a simlar nmethod as
i n | s 2 " be =
t hil?r?%g%f{e - %u-lgi%ﬁe&%zﬁ 'Sﬁl—z-)yl ;éz'%r%(?oH%y]t’- 3J, 74'-OHZ) !
di fy.d5q426 bsequi molog-dir, ong-as prepaied «f romd: 343y,
chl oropropoxy) -3, 4-di hydro-2Hisoquinolin-I-one.
Whict.@ 7gawde, ( eEyI1mg et a&t.eoditet, v, etherduvel tings (1m,
point 176-179 0C

dd, J=8.8Hz, 2.4Hz), 7.10-7.15(2H, m), 7.28(1H, d,

10 J=7.8Hz), 7.41(1H, d, J=5.5Hz), 7.62(1H, d, J=8.0Hz),
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7.70(1H, d, J=5.5Hz), 8.07(1H, d, J=8.8Hz),

11.03(1H, s).

Example 41

Preparation of 6-[3-(4-benzo[b]thiophen-4-yl-
piperazin-1l-yl)propoxyl-2-methyl-2H-isoquinolin-1-one
hydrochloride

By a similar method as in Example 18, 6-[3-
(4-benzo[b]thiophen-4~yl-piperazin-1-yl)propoxy] -2~
methyl-2H-isoquinoclin-l-one was prepared from 6-[3-(4-
benzo[b]thiophen-4-yl-piperazin~l-yl)propoxy]-2H-
isoquinolin-l-one using methyl iodide, and after it was
made into an ethyl acetate solution, 1IN hydrochloric
acid ethanol solution was added thereto, precipitated
crystals were separated by filtration, recrystallized
from ethyl acetate and thereby 6-[3-(4-
benzo[b]thiophen-4-yl-piperazin-1-yl)propoxy]-2-methyl-

2H-isoquinolin-l-one hydrochloride was obtained in the



1H NMR (CDd 3)dppm 2. 00-2.10(2H, m), 2.64(2H t |,
J=7.3Hz), 2.73(4H, brs) , 2.94(2H, t , J=6.6Hz),

W@ .200(14H64 brs), 3.50-3 .60 (2H, m), 4.12(2H, PCT/IP2006/308162
J=6.3Hz), 5.92(1H, brs), 6.90(1H d , J=7.7Hz),

7.03(1H, dd, J=2.8Hz, 8.3Hz), 7.13(1H, d , J=8.3Hz),

7. 25 7. 30 (IH m), 7. 39(1H 1§80, J=5.5Hz). 7.42(1H d

: 23,5Hz), 7. 58(1H J=8.1Hz), 7.62(1H, d ,

?ﬁ%) %& & §§’ éparatlon of 7- [3- (4-benzo

b] thio hen iperazin pro Qxy]
EZ]nethyP %egFﬁ€8r8°éﬁuséé ﬁ6@4ﬁ oneBy a
si mf bﬂ%? § % Exanple 18, 7- [3- (4-benzo [b]
thlophen % Fazin- | -yl) propoxy] -2- nethyl

I SO LD b RIS BT

3,44 dre- 2kEsegui noki ne,usi-n
?od?d%eﬁpl %%ltg pomde? (gfhgngﬁ)lﬁélglng 80|n%§115 117

0C aHINMR¢ CDE)  3):-Bpear) 1. $518 19 (aa' ?‘=§=8§z§4§2.|é_l|ﬂz ,

,J73Hz)27028( 402H "t

J=677H)1H 3.40- 3=2584k) , nv)33$1116(§h|, J=7.9Hz, 7.9Hz),
7.45(1H, d, J=7.1Hz), 7.51(1H, d, J=5.5Hz),
7.71(1H, d, J=8.0Hz), 7.78(1H, d, J=5.5Hz),

10 8.14(1H, d, J=8.8Hz), 10.86(1lH, s).

Example 42
Preparation of 7—[4—(4—benzo[b]thiophen—4—yl—
piperazin-l-yl)butoxy]-1H~quinolin-2-one hydrochloride
IN hydrochloric acid agqueous solution was
15 added to a solution of 7—{4—(4—benzo[b]thiophen—4—yl-
piperazin-1l-yl)butoxy]-1H-quinolin-2-one in methanol
and dichloromethane and the solvent was evaporated
under reduced pressure. The residue was recrystallized
from 70% ethanol and thereby 7-[4-(4-benzo[b]thiophen-
20 4-yl-piperazin-1l-yl)butoxy]-1H-quinolin-2-one
hydrochloride was obtained in the form of a white
powder.
Melting point 238-241°C
'"H-NMR (DMSO-dg) Sppm:
25 1.80-2.00(4H, m), 3.20-3.45(6H, m), 3.50-3.60(4H, m),
4.06(2H, t, J=5.6Hz), 6.28(1H, d, J=9.5Hz),

6.75-6.85(2H, m), 6.95(1H, d, J=7.5Hz),



w6 20(11264d |

s), 2.54(2H,

t =6. 7THz), 4.11(2H, J=6. 5Hz),
6.90(1H, d , J=
J=

, J=6 t
7.0Hz), 6.98(1H, dd, J=2.7Hz, 8.3Hz),
8.3Hz), 7.28(1H, dd, J=7.9Hz, PCOHRI006/308162
7.35-7.45 (2H, m), 7.55(1H, d , J=8.1Hz), 7 .63 (IH,

d, J=2.6Hz) . Exanple 30 Preparation of 7- [3-

(4-benzo [b] thiophen-4-ylpilfdrazin- 1-yl) propoxy]

- 2-net hyl - 3, 4 d|h dr o- 2Hi squ| nolin- 1- one

hyc?rog@n(ly 4 'Athe -8fiz 3L §R)berzot T B}H, d, J=5. 7HZ),

thio 4-y aZ|n- 1 y pr opoxy 2- et hyl -

4- di- %ﬁ&@d n4<ﬂ4 - 6(5?1(61%§ nﬁ%‘éefm%)) an’ -7 O‘
et ha I chloric acid ethanol

soF]lJt% r%?\)\/agl g&d %@ﬁgt rsﬁr'e&lplqjape%l BBk al s were
separated by filtration, recrystallized from et hanol

and thereby 7-[3-(4- benzo [Db]

t hi -4yl - pi perazin-1-yl) propoxy] -2-nethyl3
4kﬂglgﬁ'§greo4§|+i soqui nolin-1-one hydrochl ori de was

5;:’btained in bggp QL fyh 'ﬁqzqgmqgggﬁmﬁgﬁﬂg% (%ﬁ“4 -yl-
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229-233C 1H NWR 0- d6)

2. §9g§Haz§nrlly§ %H%bxgathL%HQn%lhnféﬁﬂééi%%%}fﬁﬁi

4 11(2H t ,Diiﬁt@Héhlpﬁh9161501@ wak &ddds) to a solution
of 7-[4-(4-benzo[b]lthiophen-4-yl-piperazin-1-
yl)butoxy]-1H-quinolin-2-one in methanol and
dichloromethane and the solvent was evaporated under
reduced pressure. The residue was recrystallized from
60% ethanol and thereby 7-[4-(4-benzo[b]thiophen-4-yl1-
piperazin-l-yl)butoxy]-1H-quinolin-2-one sulfate was
obtained in the form of a white powder.

Melting point 248-251°C
'H-NMR (DMSO-ds) Sppm:
1.80-1.95(4H, m), 2.50-4.00(10H, m), 4.00-4.10(2H, m),
6.30(1H, d, J=8.2Hz), 6.75-6.85(2H, m), 6.97(1lH, d,
J=7.6Hz), 7.31(1H, dd, J=7.8Hz, 7.8Hz), 7.49(1H, d,
J=5.6Hz), 7.55-7.60(1H, m), 7.70(1H, d, J=8.0Hz), 7.75-

7.85(2H, m), 9.25-9.75(1H, br), 11.62(1H, brs).

Example 44

Preparation of 7-[4-(4-benzo[b]thiophen-4-yl-
piperazin-1-yl)butoxyl-1H-quinolin-2-one maleate

A methanol solution of maleic acid was added

" to a solution of 7-[4-(4-benzo[b]thiophen—4-yl-



7.06(1H, dd, J=2.8Hz, 8.3Hz), 7.22(1H, d , J=7.9Hz),
7.31(1H, dd, J=7.8Hz, 7.8Hz), 7.41(1H, d , J=2.7Hz),

wé.240(11H64d , J=5.5Hz), 7.69(1H, d , J=8.1Hz), PCT/3BL{02é6M308162

d, J=5.5Hz), 10.70(1H, brs) . Exanple 31 Preparation
of 7- [3- (4-benzo [b] thiophen-4-ylpiperazin- 1-yl)
propoxy] -2-ethyl-3, 4-di hydid&- 2H soqui nolin- 1-one

di hydrochl oride By a simlar nethod as in Exanple 18,

7- P[l@-er(a@-lﬁléﬁzdl{%au‘ft%sdpﬂéhwmalpmpe&aqmﬁ-m yihgthanol

oY SBOIY) saehly S9 yd  2ed soq ol 1 one,
t hi ophen-4-yl - pi in-1vyl r opox, -3, i
o PR 5SS B R R 1 | THE JB s HAS | kR est bk zod

af ter deinto%rrethanl ion, O

b BeE e TR L T e g ira s P ipmpen-

LRI - I ted by fil ti
ey Vo BTPELRA T oo e S e BT i gl diate
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acet at ereby . 7- [3-(4- benza .|
thf%%%hgﬁ?gf-g?%apﬁge%gzéi r??)lrgnylo)f %rgdg%)}:y p-oiv-deetrh'yl- 3

, 4- di hydr o- 2k i $9aui RRJiinR- hgang_dighygeechl ori de

wasobtained in the formof a white powder. Melting -

pot it NH OprIB G b ISR ( DVBO- d6) dppm
1.87(2H, brs), 3.26-3.47(10H, m), 4.10(2H, s), 6.07(2H,
s), 6.33(1H, d, J=9.5Hz), 6.82-6.84(2H, m), 6.99(1H, d,
J=7.6Hz), 7.33(1H, d, J=7.8Hz), 7.51(1H, d, J=5.5Hz),

7.59(1H, d, J=9.3Hz), 7.70-7.85(3H, m), 11.65(1H, s).

Example 45

Preparation of 7-[4-(4-benzo[b]thiophen-4-y1-
piperazin-l1-yl)butoxy]-1H-quinolin-2~-one fumarate

Fumaric acid was added to a solution of 7-[4-
(4-benzo[b]thiophen-4-yl-piperazin-1l-yl)butoxy]-1H-
quinolin-2-one in methanol and dichloromethane and the
solvent was evaporated under reduced pressure. The
residue was recrystallized from ethanol and thereby 7-
[4—(4-benzo[b]thiophen-4—yl—piperazin—l—yl)butdxy]—lH—
quinolin-2-one fumarate was obtained in the form of a
white powder.

Melting point 209-211°C
'H-NMR (DMSO-dg) Spprm:
1.60-1.90(4H, m), 2.47-2.50(2H, m), 2.60-2.75(4H, m),

3.00-3.15(4H, m), 4.05(2H, t, J=6.3Hz),



1.09(3H, t , J=7.1Hz), 2 .20-2 .30 (2H, m) , 2.87(2H,

t , J=6.5Hz), 3.20-3.70 (14H, m), 4.11(2H, t ,
wO2006Q264 6. 96(1H, d , J=7.7Hz), 7.00-7.10(1HPCTIP2006/308162

(]
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7.22(1H, d , J=8.3Hz), 7.25-7.35 (IH, m), 7.41(1H 1,
d, J=2.7Hz), 7.48(1H, d , J=5.5Hz), 7.69(1H d ,
J=7.7Hz), 7.76(1H, d , J=5.5Hy3, 11.08 (IH, brs)
Exampl e 32 Preparation of 7- 54- (4-benzo [Db]

t hitopfehhiy- dpidset 2 7 19y6§ (Bt oyl 027 hebh§R{BH, m),
4-di hydr.o- 2Hi i nalin- 1-one hydrochloride By _a

si rﬁ'ltéyr(rlr%bt ﬁjlcz%g: I'in4?ﬁzlE)x'an¥Ji 2° leI,{'yﬂd{ 4J=Z49H5e|¥%085[1%] ,
t hi -4-y| - pi in-l- t oxy] _- 2- met - 3
ATy S Roaautel i1 ke e prEbated T rom 7-
4- t - 2-met hyd -

51- F%&g‘ﬁgggﬁ'ry%&% i’nﬁb%gesl%’nod’afq%?'?IEIZQMas made
i nt h l-_solut jon, ochloric acid
Irrgtﬁg%éﬁéo%?i%%q\%{sé )dddleg'séﬁg{;irﬁ]e’{gr{;r%r eci pitated

crystals were separated by filtration, recrystallized
froma m xed sol vent of nethanol -ethyl acetate and

thgg{g%l@ ged- (4- benzo [b]
t hi ophen-4-yl - pi perazin-1-yl) butoxy] -2-nmethyl- 3

, 4- di hydr o- 2iHrkpagditied et -ones -hydnQciy Orh fen Wshen-4-y1-
obtained in the formof a white powder.
piperazin-l-yl)butoxy]-1H-quinolin-2-one citrate
Citric acid was added to a'solution of 7-[4-
(4-benzo[blthiophen-4-yl-piperazin-1-yl)butoxy]-1H-
quinolin-2-one in methanol and dichloromethane and the
solvent was evaporated under reduced pressure. The
residue was recrystallized from 50% ethanol and thereby
7-[4-(4-benzo[b]lthiophen-4-yl-piperazin-1-yl)butoxy]-
lH-gquinolin-2-one citrate was obtained in the form of a
white powder.
Melting point 183-185°C
'H-~NMR (DMSO-dg) Sppm:
1.50-2.00(4H, m), 2.58(2H, s), 2.62(2H, s),
2.75-2.85(2H, m), 2.95-3.05(4H, m), 3.10-3.20(4H, m),
4.05(2H, t, J=5.3Hz), 6.28(1H, d, J=9.4Hz),
6.75-6.85(2H, m), 6.90(1H, d, J=7.6Hz), 7.27(1H, dd,
J=7.9Hz, 7.9Hz), 7.42(1H, d, J=5.5Hz), 7.55(1H, d,
J=9.3Hz), 7.64(1H, d, J=8.0Hz), 7.71(1H, d, J=5.5Hz),

7.79(1H, d, J=9.5Hz), 11.59(1H, brs).

Example 47



Melting point 213-218C "' 1H NVR (DVMSO-de) dppm 1
70-2 . 00 (4H m , 2 . 88 (2H t , J=6 . 6Hz) , 3

wO20q6AR468 ) , 3 . 10-3 . 70 (12H, m , 4 . O3PCRHIP2006/308162

-3

si fPL4FD e 1
hi hen- 4-yl - pi in-1-vyl t -3, 4-

oy o o Y B R RERE N ek B ol rats a5 added

J=5 . 8H ) , 6. 95 (1H, d, J=7 . 5Hz ) , 7 . 04
(1H, dd, J=2 . 8Hz, 8 . 5Hz) , 7 . 2 Q(1H d, J=8 .
AHz ) , 7 . 3K 1H dd, J=7 108Hz, 7 . 8Hz) , 7 . 39
(IH, d, J=2 .

7Hz ) , 7 . 48 (1H d, J=5 . 7Hz) , 7
69 (1H, d Frgegratydy of 7- (475 4-fenzp [bEbiopishr4-yl-
1 71 (1H, brs | e 33 Preparation of 7-

, .0 ) ) . Exa _ .
[ 4P1PRIB&AZPG L[ K] ) OHitoFne ﬁl?r@ﬁlur}in@é-rlaw%r-oqe W) but oxy]

4- di hydr Q- 2H-i soqui nol i n-1 -one hydrochl ori de By a
ﬁéﬁhgan3§ein Exanple 1 , 7- [4- (4- benzo [b]

QY REFPRM 6 "wat” fr SRS FIRA 7 A
5o £8r 37 PR RadB Tl A4 Ton PR F oL B o 1 N
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precipitated c

i t t 7= -
cErchathgasiloom el i shelsbevend Ui Sk

YHJ[,]Q%PLQ%%Q% 9b8£9§%'—1§{9g{35h8?%§@% —%%dqe%nt heret oo

stal's ré separa by Ti11tration,

Bunder d-ByAEQd 2brEs0QUENOl iRzl r@8¢ ghvdrRGh It de+Was i zeg

obtained in the formof a white powder.

from methanol and thereby 7-[4-(4-benzo[b]thiophen—-4-
yl-piperazin-1l-yl)butoxy]-1H-quinolin-2-<one p-
toluenesulfonate was obtained in the form of a white
powder.

Melting point 121.0-125.0°C
'H-NMR (DMSO-dg) Sppm:
1.73-2.00(4H, m), 2.28(3H, s), 3.07(2H, J=11.0Hz),
3.23-3.43(4H, m), 3.62(4H, t, J=15.0Hz), 4.09(2H, t,
J=7.1Hz), 6.31(1H, dd, J=9.5Hz, 2.3Hz), 6.80(1lH, s),
6.84(1H, 4, J=2.3Hz), 6.98(1H, d, J=7.5Hz),
7.11(2H, d, J=8.0Hz), 7.33(1H, dd, J=7.5Hz, 7.5Hz),
7.46-7.52(3H, m), 7.58(1H, d, J=9.5Hz), 7.72(1lH, d,
J=7.5Hz), 7.78(1H, d, J=11.3Hz), 7.81(1H, d, J=9.5Hz),

9.31-9.49(1H, m), 11.54-11.63(1H, m).

Example 48

Preparation of 7-[3-(4-benzo[b]thiophen-4-yl-
piperazin-1l-yl)propoxy]-2-methyl-3, 4—-dihydro-2H-
isoquinolin-l-one sulfate

Dilute sulphuric acid was added to a solution



Mel ting point 223.8-226.8 0C 1H NVR (DVBO-d 6) dppm
1.81-1.93(4H, m), 2.83(2H, t , J=b.5Hz), 3 .16-3 .32

wOabie/1mmede4, 3.43-3.64(4H, m), 4.06(2H, t , J=BCOHRI0V6/308162
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6.97(1H, d , J=7.6Hz), 7.07(1lH, dd, J=8.3Hz, 2.7Hz),
7.24 (1H, d , J=7.7Hz), 7.32(1H, dd, J=7.9Hz, 7.9Hz),
739(1H1d =2 7Hz) , 71050 (IH, d, J=5 . bHz )

OHz) , 7 . 77 (1H, d , J=5 .
H?f) 7 [73 %é)@(fiw[%ﬁ)hwﬂh@ by -piperazingkanpl e

Preparati on o - 4- benzo
thﬁ’&él@gﬁl’@%ﬂ]pl%&%% ﬁrS%/Tlefb&{ﬁr;ﬂ‘]gH isoquinolin-1-one
éﬁgﬁbfg%f!nqgqug a SI@%%?EHEFH%%S gglbgnt was

t1hio(r)1e %p:reblé]r g%r?rf&pﬁcfl&/lgf ‘%rre]obUZHl So]?e:é? 1|1é Nias
e
coeRe Rl I B Sl R e Y 14«
27§é%?awy$qugk?%%ag;@lQhﬁgéfg%hpﬁﬁ yf%ﬁ?gg%nyni—methyl—
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Melting point 222-224°C

'H-NMR (DMSO-dg) Sppm:

2.10-2.30(2H, m), 2.91(2H, t, J=6.6Hz), 3.03(3H, s),
3.05-4.00(12H, m), 4.13(2H, t, J=5.9Hz), 6.99(1H, d,
J=7.5Hz), 7.09(1H, dd, J=2.7Hz, 8.3Hz), 7.24(lH, d,
J=8.4Hz), 7.33(1H, dd, J=7.8Hz, 7.8Hz), 7.44(1lH, d,
J=2.7Hz), 7.51(1H, d, J=5.5Hz), 7.72(1H, d, J=8.1lHz),

7.78(1H, d, J=5.5Hz), 9.00-10.05(1H, br).

Example 49

Preparation of 7-[3-(4-benzo[b]thiophen-4-yl-
piperazin-1l-yl)propoxyl]-2-methyl-3, 4—dihydro-2H-
isoquinolin-l-one fumarate

Fumaric acid was added to an ethanol solution
of 7-[3-(4-benzo[b]thiophen-4-yl-piperazin-1-
yl)propoxy]-2-methyl-3, 4-dihydro-2H-isoquinolin~l-one
and the solvent was evaporated under reduced pressure.
The residue was recrystallized from 70% ethanol and
thereby 7-[3-(4-benzo[b]thiophen-4-yl-piperazin-1-

yl)propoxy]—Z—methyl—3,4—dihydro—2H;isoquinolin—1—one
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J=7.9Hz) . Exanple 35 Preparation of 7- [3- (4-benzo
[ b] thiophen-4-ylpiperazin- 1-yl) propoxy]

Exanmple 1 , 7-[3-(4- benzo [Db]

t hi ophen-4-yl - pi perazin-1-yl )propoxy] -2H soquinolin-

1-one was prepared from 7-(3-0&hl or opr opoxy)

-2Hisoqui nolin-1-one . Wite powder (ethyl

acégpapNs tiafg ofdiadnezRn the2form 5¢F 14 pRe yvellow

(DMSO-ds) dppm: 1 . 99 (2H, quint, J=6 . 6Hz) , 2 .

57PP¥ASL- | J=7 . OHz) , 2 . 66 (4H brs) , 3. 09

(4H, brs) , 4 . 16 (2H, t J =b . 3Hz) , 6 . 52 (1H

d, J=7 . 1Hlejiting pogn (43— 106103 =7 . 4Hz ) , T .
6. QFE ) " 7 26 (1H, d , J=7

°4$15@R?9ﬂ983—§@)qp%&” 0 3% o' 2 ) |7
69 (%E: 2 O'OJ(%JS’ mé 5'8 %il 5%1 Tk, :sz(s 2’25 2%725341{,
{nEbgner %ﬁ@ﬁ“%"aﬁa‘a‘ W3, T i 4-8enep 4Bl 1

phen pi pérazin yl ) "pro

t I
o ra@y%‘*’tﬁ'ﬁasgﬁ“ﬁ%gﬁz °@e§y@‘ff"’? o AT
t hgopbepu4- ¥h 5 Pisperazxn- b,yb)=7nr6@&qx,y]7.o23 (1H, dd,

J=8.3Hz, 2.7Hz), 7.19(1H, d, J=8.3Hz), 7.27(1lH, dd,
J=7.9Hz, 7.8Hz), 7.38(1H, d, J=3.0Hz), 7.40(1lH, d,

J=5.9Hz), 7.61(1H, d, J=8.0Hz), 7.69(1lH, d, J=5.5Hz).

Example 50

Preparation of 7-[3-(4-benzo[b]thiophen-4-yl-

piperazin-l-yl)propoxy]-2-methyl-3,4-dihydro-2H-

isoquinolin-l-one difumarate

Fumaric acid was added to an ethanol solution

of 7-[3~(4-benzo[b]thiophen-4-yl-piperazin-1-
yl)propoxyl-2-methyl-3, 4-dihydro-2H~isoquinolin-1l-one
and the solvent was evaporated under reduced pressure.
The residue was recrystallized from 90% ethanol and
thereby 7-[3-(4-benzo[b]lthiophen-4-yl-piperazin-1-
yl)propoxyl]-2-methyl-3, 4-dihydro-2H-isoquinolin-1-one
difumarate was obtained in the form of white prism
crystal.

Melting point 188-189°C
'H-NMR (DMSO-dg) Sppm:

1.85-2.00(2H, m), 2.60(2H, t, J=7.0HZ), 2.65-2.75 (4H,



met hyl - 2H-i soqui nol i n-1-one was prepared from7- [3-
(4- benzo [Db] thiophen-4-yl-piperazin-1-yl) propoxy]
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it was nmade into an ethyl acetate solution, IN
hydrochl oric acid ethanol solution was added thereto,
precipitated crystals were d€parated by filtrati on
recryst allized frometh acet at e and ther eb

(4m be6288[ BfL t Firopiien- %Lzyh-é. @A m-3)-y|3 )%}
-2-met hyl - 2H-i soqui nol_i n-1-one h drochl ori de vvas

ob{nélrnéd5pr§2f1hetfforjm%f Hg) whljt é)d Wdert: MEIG&-4E Jpoi nt
22% 8@5?0 '3N§H§ gﬁsom7) 5§P292(37H Oﬁf}%gl qurlsmm
(4§| §EE%‘Z % 19}4?‘ sg) J;% é‘g%’ 378 2(73|4Hrmcﬁd

5 93 Eéﬁ%my-?ﬁfi 85“%*18@4 i TEgahe 57 B
gl;g%gx%/}];iz) (242?2%9%44 égglu?ﬁgﬁgl)fl }Z?l)%egoﬁ%gfloéhl or dE)HZ )
By a simlar rrethod as in Example 11 7- [3 (4- benzo
[b] thiophen-4-yl-piperazin-l-yl) propoxy] -2-ethyl-
Example 51
Preparation of 7-[3-(4-benzo[b]thiophen-4-yl-
piperazin-1l-yl)propoxy]-2-methyl-3, 4-dihydro-2H-
isoquinolin-l-one maleate
A methanol solution of maleic acid was added
to a solution of 7-[3-(4-benzo[b]thiophen-4-yl-
piperazin-1l-yl)propoxy]-2-methyl-3,4-dihydro-2H-
isoquinolin—l-one in methanol and dichloromethane and
the solvent was evaporated under reduced pressure. The
residue was recrystallized from ethanol and ethyl
acetate and thereby 7-[3-(4-benzo[b]thiophen-4-yl-
piperazin-l-yl)propoxy]-2-methyl-3, 4-dihydro-2H-
isoguinolin-l-one maleate was obtained in the form of a
white powder.
Melting point 134.6-135.5°C
'H-NMR (DMSO~dg) Sppm:
2.17(2H, brs), 2.91(2H, t, J=6.7Hz), 3.03(3H, s),
3.33(10H, brs), 3.52(2H, t, J=6.7Hz), 4.12(2H, t,
J=5.9Hz), 6.04(2H, s), 6.99(1H, d, J=7.6Hz),
7.07(1H, dd, J=8.3Hz, 2.6Hz), 7.24(1H, d, J=8.4Hz),

7.32(1H, dd, J=7.9Hz, 7.9Hz), 7.43(1H, d, J=2.6Hz),



2H i soqui nolin-1-one was prepared from 7- (3-
chl or opr opoxy) -2-ethyl-2Hisoquinolin-I-one, and

wahowriiz464was nade into an ethyl acetate sol ut POWJIP10bb/308162

hydrochl oric acid ethanol solution was added thereto,
precipitated crystals were separated by filtration,
recrystallized fromethyl acetsate and thereby 7- [3-
(4- benzo [b] thiophen-4-yl-piperazin-Il-yl) propoxy]

- 27eblyI1H, 218y i Fequistid )i,n-1 -0OnELhy di ,och brie) was
obtained in the formof a white powder. Melting point
229-79(281 d2CItHR-NER)(-DVBO- d6) dppm 1.25(3H, t , -
J=7.1Hz), 2.29(2H, brs) , 3.14-3.49(6H, m), 3.56-3.72
(4H, m), 4.00(2H, q , J=7.2Hz), 4.23(2H, t ,

J=5. 9HZ§L, 6.62(1H, d , J=7.3Hz), 6.99(1H, d ,
J=Fxgppye

.62-7 .73 (3H, m), J=5.5Hz), 10 38(1H, s

?227-7.39(3H, m), 7.51(1H d , J=5.6Hz), 7
Y, 7.78(1H,_ d
. Exanpl e 38CPPEpatacFon fof A3 14henasdid figphen-4-y1-
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i lar. 10d ' le 1 ,.2- [4- (4- Db b
L
2H"Soqu'n0|bDTleQﬁegﬁaf%5§%a%%Qdf%%mo%yd&%ke was added

to a solution of 7-[3-(4-benzo[b]lthiophen-4-yl-
piperazin-l-yl)propoxy]-2-methyl-3, 4-dihydro-2H-
isoquinolin-l-one in methanol and dichloromethane and
the solvent was evaporated under reduced pressure. The
residue was recrystallized from ethanol and ethyl
acetate and thereby 7-[3-(4-benzo[b]thiophen-4-yl-
piperazin-1-yl)propoxy]-2-methyl-3,4-dihydro-2H-
isogquinolin-l-one p—toluene§ulfonate was obtained in
the form of a white powder.

Melting point 173.0-175.5°C
'H-NMR (DMSO-dg) Sppm:
2.00-2.33(2H, m), 2.28(3H, s), 2.91(2H, t, J=6.6Hz),
3.02(3H, s), 3.00-3.16(2H, m), 3.29-3.80(10H, m),
4.12(2H, t, J=5.5Hz), 6.99(1H, 4, J=7.9Hz),
7.06(1H, d, J=2.5Hz), 7.11(2H, d, J=7.9Hz),
7.24(1H, 4, J=8.0Hz), 7.33(1H, dd, J=8.0Hz, 8.0Hz),

7.51(1H,

d
d

7.44(1H, d, J=2.5Hz), 7.48(1lH, d, J=7.9Hz),
d, J=5.5Hz), 7.72(1H, d, J=8.0Hz),
d

7.82(1H, d, J=5.5Hz), 9.39-9.58(1H, m)
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after it was nade into an ethyl acetate solution, IN
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precipitated crystals were separated by filtration,
recrystallized fromethyl acetate and thereby 2- [4-

(4- benzo [b] thiophen-4-yl 1pi9perazin-1-yl) butyl]

- 7-met hoxy- 2H- i soqui nolin-|-one hydrochl ori de was
obtaemedei A3t he form of a white powder. Melting point

243 .5-245 .6C 1H NVR (DVSO d5)dppm 1. 78(4H, brs),

3.10- 3. 28(6HPrﬁp¥raBl§6(¢ﬁ 7r[3—Jﬁ9b@HZp[bﬂﬁﬁm@yﬂenﬂ4 yl-
4.04(2H, t , J=5.3Hz), 6.64(1H, d_, J=7.3Hz), 6.96(1H,

d piperagieyl- YIBEFQPPX§] Zngt@ijB ﬁﬁ§MhM¢erﬁH—

J=8. 6Hz, 29m% 7 .41 (IH d , J=7.3Hz), 7.49(1H d ,

J=bSempyno¥ipgsliened , J=8.6Hz), 7.69(1H, dd, J=8.0Hz,

8. OHz 7.77_(IH d .. 10. 60 H s ) .
Exanp?e 39 PF%p%r%beﬁanm?thPﬁ a€4lBe%%§WHﬂe 1, 7-13-(4=

L Ras Lol ey i BrREN S BT b %ﬁéﬁ?&#a%ﬁ&%&é’% g -methyl-

;g%g%o oggdégg%glfgég?%ggig %%Euaggnprepare& fro% T-

oro ane
(3-chloropropoxy)-2-methyl-3, 4-dihydro-2H-isoquinolin-

l-one.

White powder (ethanol)

Melting point 115-117°C
'H~NMR (CDC1s) Sppm:
1.95-2.10(2H, m), 2.64(2H, t, J=7.3Hz), 2.70-2.80(4H,
m), 2.94(2H, t, J=6.7Hz), 3.10-3.25(4H, m), 3.16(3H,
s), 2.54(2H, t, J=6.7Hz), 4.11(2H, t, J=6.5Hz),
6.90(1H, d, J=7.0Hz), 6.98(1H, dd, J=2.7Hz, 8.3Hz),
7.08(1H, d, J=8.3Hz), 7.28(1lH, dd, J=7.9Hz, 7.9Hz),
7.35-7.45(2H, m), 7.55(1H, d, J=8.1Hz), 7.63(1H, d,

J=2.6Hz) .

Example 54

Preparation of 7-[3-(4-benzo[b]thiophen-4-yl-
piperazin—l—yl)propoxy}—2—methyl—3,4—dihydro—2H—
isoquinolin-l-one methanesulfonate

Methanesulfonic acid was added to‘an ethanol
solution of 7-[3-(4-benzo[b]thiophen-4-yl-piperazin-1-
yl)propoxyl]-2-methyl-3, 4-dihydro-2H-isoquinolin-1l-one

and the solvent was evaporated under reduced pressure.



m) solution of 2- [4- (4-benzo [b]
t hi ophen-4-yl pi perazin- |-yl)butyl]
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stirred under ice-cooling and stirred at room
tenperature for 3 days. Water was added to the
reacti on solution, which wad ltthen stirred at room
tenperature for 0.5 hour. Precipitated crystals were
separaatrsd Isud ivas ardany;s redcriyatdl frore B §% ortleéhyl and
acetate and thereby 2- [4- (4- benzo [éﬂ . ‘

t hitdsrernya-i [ erbgaize [blibidrhsn 4=yl typexgzin-1-
2H- i soqui nol i n-]-one hydrobrom de (0.13 g ) was__
obt¥ai RE@POR e TR5RveF3a 4nstithy rmbet— 1 e mgl por hrone
273 .6-275 . 7C 1H NVR (DVSO-d5) dppm 1.75(4H, brs)

3. é‘g(tgﬁflets%lffﬂ%ﬁw,s( PPtpgred g Yhgy foEm o8 matoH,

t . J=1Q 5Hz), 4.01(2H, brs), 6.58(1H, d , J=7.3Hz),
6.§?éiﬂW gri ;fﬁyﬁ%§i-7.15?iH, dd,(J:8.6FE, 2.6rzé,
7.29-7.36(2H, m.)... 7..49-7 .65 (3H. m), 7.71(1H d ,
J:8.orz),(7.¥§g])ngp?lR§5?§a£99%b?5cxaH, brs§,

(o Rk (o AR A T porast no1oy1) pr opoxy]

- 2bk h§ogubBQbkN- ko8 29 (31, s), 2.90(2H, t, J=6.7Hz),
3.02(3H, s), 3.05-3.15(2H, m), 3.40-3.50(4H, m),
3.51(2H, t, J=6.7Hz), 3.55-3.70(4H, m), 4.12(2H, t,
J=6.0Hz), 6.98(1H, d, J=7.6Hz), 7.06(1lH, dd, J=8.3Hz,
2.7Hz), 7.23(1H, d, J=8.4Hz), 7.32(1H, dd, J=7.9Hz,
7.8Hz), 7.43(1H, d, J=2.7Hz), 7.50(1H, d, J=5.5Hz),
7.71(1H, d, J=8.1Hz), 7.77(1H, d, J=5.5Hz),

9.40-9.60(1H, m).

Example 55

Preparation of 4-[3-(4-benzo[b]lthiophen-4-yl-
piperazin-1l-yl)propoxylquinoline hydrochloride

4-Chloroquinoline (230 mg, 1.58 mmol), 3-(4-
benzo[b]thiophen-4-yl-piperazin-1l-yl)propan-1-ol (310
mg, 1.05 mmol), and potassium carbonate (220 mg, 1.6
mmol) were added to dimethylformamide (10 ml), followed
by stirring at 80°C for 5 hours. The reaction mixture
was cooled to room temperature, then water was added
thereto and the reaction mixture was extracted with
ethyl acetate. The organic phase was washed with

water, dried over magnesium sulfate, and concentrated



By a simlar nethod as in Exanple 1 , 6-[3-(4- benzo
[ b] thiophen-4-yl-piperazin-1-yi) propoxy]
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6- chl or opr opoxy- 2Hi soqui nolin- 1-one . White powder

(ethyl acetate) Melting point 228 .8-230 .70C 1H NMR

(DVMSO-d 6)dppm : 1.98(2H, quiimt, J=6.7Hz), 2.56(2H, t

, J=7.0Hz), 2.65(4H, brs), 3.09(4H, brs), 4.17(2H, t |,

J=618147) reflurAd ressudes=a i) , £ 61 8k iHbnd , The residue

J=7.6Hz), 7.05(IH dd, J=8.8Hz, 2.4Hz), 7. 10-7. 15( 2H,

m W&s puzaf(uetel by ba]ﬂ &Idzl)lca7 e SHi 1d5blldml:l dkbBob#lzdgraphy

7.62(1H 1, d, J=8.0Hz), 7.70(1H, d , J=5.5Hz),

8. 07(Tlxage, :)ediptl)acerptB3(ElHM k) ) andxaeptenidated

Preparatlon of 6- [3- (4-benzo [Db]

thlué‘ﬁﬁé ARG ST Firet- yMheprispxing residue was

2- e FLlsogﬁﬁnolln I-one hydrochl ori de By a

Si ﬁ%llsa?P PF@ héd &&5aRPExdrp Ff\el 18,8751 J[P@H% *oe@%a%l}

thio en- 4-y erazin oxy]

neFﬁ I éﬂp g ﬁ% oM%Y 12 49? IﬁgébaréHQ?Q%Hﬁ%?[@?Yﬁﬁrs

t h pi per azi ro

R e e e R R ERY

'tb@@§o [blthiophen-4-yl-piperazin-1l-yl)propoxylquinoline
hydrochloride (360 mg, yield: 78%) as light yellow
powder.

Melting point: 240-242°C

Example 56

Preparation of 3-[3-(4-benzo[b]thiophen-4-yl-
piperazin-1-yl)propoxylisoquinoline hydrochloride

3-Hydroxyisoquinoline (170 mg, 1.17 mmol), 1-
benzo[b]lthiophen-4-yl-4-(3-chloropropyl)piperazine (290
mg, 1.0 mmol), and potassium carbonate (200 mg, 1.45
mmol) were added to dimethylformamide (8 ml), followed
by stirring at 80°C for 7 hours. The reaction mixture
was cooled to room.temperatﬁre, then water was added
thereto and the reaction mixture was extracted with
ethyl acetate. The organic phase was washed with
water, dried over magnesium sulfate, and concentrated
under reduced pressure after filtration. The residue
was purified by basic silica gel column chromatography
(n~hexane : ethyl acetate = 9:1), and concentrated

under reduced pressure. The resulting residue was



made into an ethyl acetate solution, IN hydrochloric
acid ethanol solution was added thereto, precipitated

wonywtiate4s wer e separated by filtration, recrysparbPnedso8162
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fromethyl acetate and thereby 6- [3- (4- benzo [Db]

t hi ophen-4-yl - pi perazin-1-yl) propoxy] -2-nethyl-
2H- i soqui nol i n-1-one hydrochlldti de was obtained in
theformof a white powder . Melting point 2 41 . 4-2
44 disgyg vied NWRG(@@@JdS)Z dppm @nd BK2HC1t -, efhdnol

6Hz) , 3 . 46 (3H,_s ) , . 19-3 . 70 (1CH, m 4
24 5(c21}.1|1t1ton (p-gs mlgHzn)as @decg'ﬂ[tquq;etq jﬂ$olu}41-§)matters
6. 99 (1H, .. 10 (1H dd, J=8 .

ngvr ucewv)e’re flllt?J{e_Lqu oy aryfizdrl%%t? obfaingz3-[3- (4-
OHz) , 7.. 45 (1H, d , J=7 .
HE’e)nZo f?]t{“%fp?“ﬁl} drylpperagin-l-7 . 71 (1HL, d ,

, " Pmé@fy) lSOiIUén(O]Jsﬂéle( mg%oﬁhlorg%%p §6q§§g,( W

Pr r.ation 4-benzo [Db]
th%@ﬁﬁeas Whqulp F&EF%S 1-yl) butoxy]

- | gy b%l%ton%zﬁ égggiorlde I'N hydrochloric acid

aqueous solution was a t o asolution of 7- [4-
(4-benzo [Db] thiophen-4-ylpiperazin- 1-yl) butoxy]
-l H quinolin-2-one i n nethanol and dichl or onet hane
angxthg1golsyent was evapor at ed

Preparation of 7-[3-(4-benzo[b]thiophen-4-yl-
piperazin-l-yl)propoxy]-6-methoxy-3, 4-
dihydroisoquinoline dihydrochloride

PS-triphenylphosphine (110 mg, 3 mmol/g) and
dibenzyl azodicarboxylate (70 mg, 0.3 mmol) were added
to a solution of 7-hydroxy-6-methoxy-3,4-
dihydroisoguinoline (80 mg, 0.45 mmol) and 3-(4-
benzo[b]thiophen-4~yl-piperazin-1-yl)propan-1-ol (83
mg, 0.3 mmol) in tetrahydrofuran (1 ml), followed by
stirring at 50°C for 3 hours. The reaction mixture was
cooled to room temperature and insoluble matters were
removed by filtration. The filtrate was concentrated
under reduced pressure. The residue was purified by
basic silica gel column chromatography (n-hexane
ethyl acetate = 1:1), and concentrated under reduced
pressure. The resulting residue was dissolved in 2-
propanol, and 1IN-HCl - ethanol solution was added
thereto. Isopropyl ether was further added thereto,

then crystals precipitated were filtered out and dried



under reduced pressure . The residue was
recrystallized from 70% et hanol and thereby 7- [4-

wO04elanzw4[ b] t hi ophen- 4-yl -pi perazin-1-yl) brCOAYI006/308162
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-1 H qui nol i n-2-one hydrochl oride was obtained i n the
formof a white powder . Melting point 238-241 0C
1H-NVR (DMSO-d6) dppm: 1 . B32 . 00 (4H m , 3
20-3 . 45 (6H, m 3.503.60(4Hn),4.06

( 2H0 tohtas 7- B}t (d-hedzo PoBt{idbhen+4Ixd-pipkrayin-1-
6. 75-6 . 85 (2H m 6 . 95 (1H, d, J=7 . 5Hz)

, 7 Y3 p ety 1 J&'IHQHZOXW-E-&-)leYOHﬂCMquanI:5e7Hz)
7.56( 1H d, J84Hzgl 7.68(1H, d , J=8.1Hz), 7.70-

7. %gmr%bloq@egzk H by ss)leldm BIZLHes bEsyht vellow
Exanpl e 43 Preparation of 7- [4- (4-benzo [Db]

t hiPGPITsE-4- yI pi perazi n- 1-yl) but oxy% ) |

- i.noli n- sulf te Dilute sulphuric acid was
g;?g gap:?olintﬁ 13[4O q 4- benzo [b]

t hi ophen- 4-yl - plpera2|n lyl) butoxy]

-1 H qui noli n-2-one i n nethanol and di chl oronet hane and
the_solMentswas evaporated under reduced pressure. The
resi due was recrystalli zed from 60% et hanol and

th by 7- hi pj perazin-
1- ;3[;E %ut oxgl%-r-elgoél-%ﬁclqno gﬂr?e Eﬁl fat%é v\iaép

benzo[b]thiophen-4-yl-piperazin-1-yl)propoxyl-1,2,3,4-
tetrahydroquinoline hydrochloride

Acetic anhydride (0.34 ml, 3.6 mmol) and
pyridine (0.34 ml, 4.3 mmol) were added to a solution
of 7-[3-(4-benzo[blthiophen-4-yl-piperazin-1-
yl)propoxyl-1,2,3,4-tetrahydroquinoline (0.49 g, 1.2
mmol) in methylene chloride (10 ml) with cooling in an
ice-bath, followed by stirring at room temperature
overnight. The reaction mixture was concentrated under
reduced pressure, and water and ethyl acetate were
added to the residue to separate the organic phase from
the water phase. The organic phase was washed with
water, saturated sodium hydrogencarbonate aqueous
solution and brine in this order, and concentrated
under reduced pressure. The residue was purified by
basic silica gel column chromatography (n-hexane
ethyl acetate = 1:1), and concentrated under reduced
pressure. The resulting residue was dissolved in ethyl
acetate (10 ml), and 1N-HCl - ethanol solution was

added thereto. Then, crystals precipitated were



obtained in the formof a white powder. Ml ting point

248-251C 1H NWMR (DMBO ds)dppm 1.80-1.95(4H, m),
wa.2600/142460( 104, m ), 4.00-4.10(2H, m), 6. 30 1PCTMAP2006/308162

J=8.2Hz), 6 .75-6 .85 (2H, m), 6.97(1H, d , J=7.6Hz),

7.3K1H, dd, J=7.8Hz, 7.8Hz), 7.49(1H, d , J=5.6Hz),

7.55-7.60 (IH, m), 7.70(1H 114, J=8.0Hz), 7.75-

7.85(2H, m) , 9 .25-9 .75 (IH, br) , 11.62(1H, brs).

Exdriplte v Rrwpaard i dnief 7o fdtain- bemcetybt7-[3- (4~

t hi ophen- 4-yl pi perazin-_ 1-yl) butoxy]

- | REAENG i Hh ot it bt el pe rer handt ysbbnepony bf-1, 2, 3, 4-

mal ei ¢ acid was added to a solution of 7- [4- (4-benzo

[ bt SR YA DY et dyydrachiorbdeok§]27 g, yield: 52%)

-1 H qui nol i n-2-one in nmethanol and di chl oronet hane and

t h&Ssoihiem RdSvapor at ed under reduced pressure. The

es) dque was recrystalljzed from 80% ethanol and
%hﬁeggﬁ“? 4" '4-]b€31n2210“][%‘1 : { ht ophen-
4-yl - pi perazin-1-yl) butoxy] -IH quinolin-2-one

mal eate was obtained in the formof a white powder.
Mel.t i oi 181. 6-182. 8C 1H NWMR (DMSO d6) dppm
1 §%Fg’gi,l%br55 . 3.26-3.47(10H, m), 4.10(2H s ) . b

| 07( é.Hég?)li—l, @é_%%(a]r%ti%n RS (18825 61 84143 b M-y 1 -

piperazin-1-yl)propoxyl]-1,2,3,4-tetrahydroquinoline
hydrochloride

10 Lithium aluminum hydride (160 mg, 4.2 mmol)
was added to a solution of 6-[3-(4-benzo[blthiophen-4-
yl-piperazin-1-yl)propoxyl]-3,4-dihydro-1H-quinolin-2-
one (1.6 g, 3.8 mmol) in tetrahydrofuran (40 ml),
followed by stirring under reflux for 1 hour. The

15 reaction mixture was cooled in an ice-bath, and water
(0.16 ml), 15% sodium hydroxide aqueocus solution (0.16
ml) and water (0.5 ml) were added thereto in this
order. After stirring the mixture, insoluble matters
were removed by filtration and the filtrate was

20 concentrated under reduced pressure. The residue was
purified by basic silica gel column chromatography (n-
hexane : ethyl acetate = 1:1), and concentrated under
reduced pressure to obtain amorphous solid (1.4 g).
The amorphous solid obtained (0.6 g) was dissolved in

25 ethyl acetate (15 ml). 1N-HC1l - ethanol solutioﬁ (1.45

ml) was further added thereto, then crystals

precipitated were filtered out and dried to obtain 6-



J=7.6Hz), 7.33(1H, d , J=7.8Hz), 7.51(1H, d ,
J=5.5Hz), 7.59(1H, d , J=9.3Hz), 7 .70-7 .85 (3H, m),

wa20@h0M4d4 s ) . Exanple 45 Preparation of 7- P@T/JP2006/308162

5

10

15

20

25

(4-benzo [Db] thiophen-4-ylpiperazin- 1-yl) butoxy]

-1 H qui nolin-2-one fumarate Fumaric acid was added to
a solution of 7- [4- (4-benzay b]

t hi ophen-4-yl - pi perazin-1-yl) butoxy] -1Hquinolin-

2- dee (4 bentzivdird |t hered foi re -orlompsittrearaes amdl + he) sodpeny ] -
was evapor ated under reduced pressure. The residue was
r eér ¢stlaldriteéd ahyshaguiandl ingndiidraradbyozidg 4(0.55 g) as
(4-benzo [b] thiophen-4-yl-piperazin-I-yl) butoxy]

- | BgditfoPPWAeZ-one fumarate was obtained in the form
of a_white powder. Melting paint 209-211C 1H NMR
(DNBOCd8F BppRt: 12602166¢-48C m), 2 .47-2 .50 (2H, m
), 2 .60-2 .75 (4H, m), 3.00-3.15(4H, m), 4.05(2H, t
, J= b.3Hz),6.28 (IH, d, J=9.4Hz), 6.60(2H, s),
6.76-6.,82 62H, m) , 6.88(1H, d , J=7.4Hz), 7.26(1H
dd=*3221618% 7 gHz), ' 7.39(1H, d , J=5.9Hz), 7.54(1H, d

() Bl 5.9 D oeney1
EX@ﬂEE?éQ@n—l—yl)propoxy]—2—methyl—1,2,3,4—

tetrahydroquinoline hydrochloride

37% Formaldehyde aqueous solution (0.15 ml,
1.8 mmol), MP-cyanoborohydride (2.41 mmol/g, 0.76 g,
1.8 mmol) and catalytic amount of acetic acid were
added to a solution of 7-[3-(4-benzo[blthiophen-4-yl-
piperazin-l-yl)propoxy]-1,2,3,4-tetrahydroisoguinoline
(0.25 g, 0.6 mmol) in methanol (20 ml), followed by
stirring at room temperature overnight. The resin was
removed by filtration and the filtrate was concentrated
under reduced pressure. The residue was purified by
basic silica gel column chromatography (methylene
chloride : methanol = 20:1), and concentrated under
reduced pressure. The residug (175 mg) was dissolved
in ethyl acetate (5 ml). 1IN-HCl - ethanol solution
(0.42 ml) was further added thereto, then crystals
precipitated were filtered out and dried to obtain 7-
[3-(4-benzo[b]thiophen-4-yl-piperazin-1-yl)propoxy]-2-
methyl-1,2,3,4-tetrahydroquinoline hydrochloride (103
mg, yield: 37%) as white powder.

Melting point: 260.1-262.8°C



Preparation of 7- [4- (4-Dbenzo [Db]
t hi ophen-4-yl pi perazin- 1-yl) butoxy]

woehkbbsgueasel i n-2-one citrate Citric acid was added/JPmoa308162

(€3]

10

15

20

25

solution of 7- [4- (4-benzo [Db]

t hi ophen-4-yl - pi perazin-1-yl) butoxy] -1Hquinolin-
2-one in nethanol and di chl origret hane and t he sol vent
was evaporated under reduced pressure. The residue was
recrystallized from50% et hanol and thereby 7- [4-
(4-benzo [Db] thiophen-4-yl-piperazin-|-yl) butoxy] -

| HEg@imyole reR2-one citrate was obtained in the form of

a white powder. Melting point 183-185C 1H NVR ( DMBO- ds
Ydppm : 1. 50-Exep(gian )of £ BB Atbenjo [bRtisdgen-4-y1-
s), 2.75-2.85(2H, m) , 2 .95-3 .05 (4H, m), .
3. POreragan; 1 wil) prores2iquino 1 in-5 -313h osgymst iy, amtl. de
J=9.4Hz), 6.75-6.85 (2H, m) , 6.9Q(1H d , J=7.6Hz),
7. 92¥Aroaftlodfieor,, 7. 9Hz), 7.42(1H, d , J=5.5Hz),

7 70H o | SIS rhenasis ¢ ey -

PR SR T T

"E%gugﬁﬁédTE%'%nﬁeQ%%E%ﬁ”%a%&tﬁ%%a%% 40% methylamine
(10ml), followed by stirring at room temperature for
two days. The reaction mixture was concentrated under
reduced pressure. The residue was purified by basic
silica gel column chromatography (ethyl acetate
methanol = 11:1), and concentrated under reduced
pressure. The residue (166 mg) was dissolved in ethyl
acetate. IN-HC1 - ethanol solution (0.7 ml) was
further added thereto, then crystals precipitated were
filtered out and dried to obtain 4-[3-(4-
benzo[b]thiophen-4-yl-piperazin-1l-yl)propoxylquinolin-
2—-carboxymethylamide dihydrochloride (0.17 g,‘yield:

54%) as white powder.

Melting point: 224.0°C (decomposed)

Example 62

Preparation of 4-[3-(4-benzo[b]thiophen-4-yl-
piperazin-1-yl)propoxylquinolin-2-carboxylic acid
hydrochloride

An aqueous solution of 4N lithium hydroxide

(3 ml) was added to a methanol solution (7 ml) of ethyl



p- Tol uenesul f onic acid nonohydrate was added to a
solution of 7- [4- (4-benzo [Db]
wohbwphzw4 4- yl pi perazin- 1-yl) but oxy] PCT/JP2006/308162
-1 H qui nol i n-2-one in nmethanol and di chl oronet hane and
the sol vent was evaporated under reduced pressure. The
residue was recrystallized from net hanol and thereby
%4 (4-benzo [b] thiophen-4- vyl-piperazin-1-yl)
but xy3- (4 HheuEaoP | thopnen pé oy lepépakazonal eylapropoxy] -
obtained in the formof a white powder. Ml ting point
12199LneEl p- DT AP RVR F BVEOL d5 6y dpphrllewge- By08ti4Hing at
m), 2.28(3H, s ) , 3.07(2H J=ILOHz), 3.23-3.43(4H m
), %O%Q(meqratlar—qulgmt 09(Prent waper, 1?@23 I:(llHand
1H, dd, \19 5Hz 6. 80(1H, s :
%ﬁtﬁo %ﬁﬂ]ﬁ$ %ﬁ ﬁ74%ké§thvuq1 2¢roalde were

?lsﬁuﬁHEzfgerf @oﬁdov«ﬁcb @Zz“%tl%r?r'é%’m 40 c7f§§ 1
og"-‘lz% gy ’{faf@?@ﬂfi’ tu-‘?ﬁ "y daSd" J(rlll—fmrﬂ-§e -bath,

e I of 7 (4
th| op en %‘ie%%té’z%n%} i ngfopoxy%]agcj{ne"]l'%ila%ded
4- difeydr e 2HSQUI Rl 215 precipitated were filtered

out, washed with water and dried to obtain 4-[3-(4-

10 Dbenzo[b]thiophen-4-yl-piperazin-1-yl)propoxy]quinolin-
2-carboxylic acid hydrochloride (1.43 g, yield: 98%) as
white powder.

Melting point: 235.0°C

Example 63
15 Preparation of 4-[3-(4-benzo[b]thiophen-4-yl-
piperazin-1l-yl)propoxy]quinolin-2-carboxamide
Triethylamine (0.25 ml, 1.8 mmol) and
isobutyl chloroformate (0.19 ml, 1.4 mmol) were added
to a solution (10 ml) of 4-[3-(4-benzo[b]lthiophen-4-yl-
20 piperazin-l-yl)propoxylgquinolin-2-carboxylic acid (0.53
g, 1.2 mmol) in acetonitrile with cooling in an ice-

bath, followed by stirring at 0°C for 3 hours. 28%

o\

Aqueous  ammonia (0.15 ml) was added thereto and the
reaction mixture was stirred at room temperature for 5

25 minutes. Ethyl acetate was further added thereto, then
the reaction mixture was washed with water and

concentrated under reduced pressure. The residue was



1-one sulfate Dilute sul phuric acid was added to a
sol utionof 7- [3- (4-benzo [Db]

wohbwphzw4 4- yl - pi perazi n-1yl) propoxy] -2-net hpCTB@P2006/308162

[$]]

10

15

4- di hydr o-2Hi soqui nol i n-1-one in ethanol and

di chl oronet hane and the sol vent was evaporated under
reduced pressure. The residae8was recrystallized from
85% et hanol and thereby 7- [3- (4- benzo [Db]

t hicoptidrieql ly- piasarcaA in-dcay lge lpraspoxy] cleometttydzaghy (n-
, 4-di hydr o-2H-i soqui nol i n-1 -one sul fate was obt ai ned

i nheraneormeshyd wisiette tsowd8r: 1) velarnich s potent 22240 r
1H NMR (DMSO-d6) dppm 2.10-2.30(2H, m), 2.91(2H t |,
J=6e6Erd Breseyye-s JThe zeggdwen(012H,9)mwWas AisgyPed
J=5.9Hz), 6.99(1H,_d , J=7.5Hz), 7.09(1H, dd,
neprecgygpy Lizesy fran’ ghe migesysol verds(orH, e td L
.8Hz, 7.8Hz)., 7.44(1H, , J9=2.7Hz), 7.51(1H d ,
cBiBye 4105t BRb AoV lyeaeRy o PRRBIH A o 14-

. 5Hz) 00-10 .Q5 (I H, br) . anmpl.e 49

P BE AP B PORPOP OIS 4 Y gPbRR s BT L VL) Prboxy] -

t hj - 4- vyl pj iLn= J1- r OpPOX -2-ngthyl -3, .

& BBy ot S et Yk R RS PR &l oo
wagogdded to an ethanol sol ution

O~ Ny~

t
J
J
J
J

Melting point: 153.0-154.5°C

Examples 64 to 196

Compounds of Example 64 to 196 shown in the
following Tables 1 to 21 can be prepared in the same
manner as in Example 1, using corresponding starting
materials. In the following Tables, compounds with the
physical properties, such as crystalline form, m.p.
(melting point), salt, H-NMR and MS (mass spectrum),

were prepared actually.



of 7- [3- (4-benzo [b] thiophen-4-yl-piperazin-lyl)
propoxy] -2-nethyl-3, 4-dihydro-2Hisoquinolin-I-one
wanaetihzsicgol vent was evaporated under reduced PCEIBUNE308162
The residue was recrystallized from 70% et hanol and
thereby 7- [3- (4-benzo [D]
t hi ophen-4-yl - pi perazin-1yl )1p%opoxy] -2-nethyl-
4-di hydr o- 2Hi soqui nol i n-| - onef unarat e was obtai ned in
th&€aokenbf a pal e yel | ow powder. Melting point
149-151 0C 1.85-2.00(2H, m), 2.58(2H, t , J=7.2Hz), 2
.65-2 .75 (4H, m), 2.88(2H, t , J=6.7Hz), 3.01(3H,
s), 3.05-3.15(4H, m, 3.50(2H, t , J=b.7Hz), 4.05(2H,
t , J=6.3Hz), 6.60(2H, & ,56 89(1H, d , J=7.6Hz),
7.03(1H, dd, J=8.3Hz, iz), 7.19(1H, d , J=8.3Hz),
7.27(1H, dd, J;/Y_Q‘Hz, iz), 7.38(1H, d , J=3.0Hz),
7. 4RJ(-1<DI—(@-!2)nﬂ‘sE5 i(1H, d , J=8.0Hz), 7.69(1H,
d, J=5.5Hz). | e 3Preparation of 7- [3-
(4-benzo [b] thiop -4-yl pi perazin- 1-yl) propoxy]
-2-pethyl -3, 4-dihydlo-2H soguinolin-_1-one difunarate

Furmaric acid was added to ancretdiaafelm sol uti on of 7-
[ 3- Etateplea¥ozo [ b] Rthi ophem 4-(sekbrypalipedoazi n-rhy l(C) pr opoxyat
-2-net hyl -3, 4-di hydro-2H i soqgshive@l i n- | - one

white powder
64 OJ:ED\ 3 - (methanol) 125—127 —

white powder
65 4 . (ethanol— 217-221 dihydrochloride
O” °N . .
H ethyl acetate) -
=
66 /J:\/@\ white powder 123-130 _
O ﬁ ' (ethyl acetate) (decomposed)




and the sol vent was evaporated under reduced pressure.
The residue was recrystallized from 90% et hanol and
woheveabue¥- [ 3- (4-benzo [Db] PCT/JP2006/308162
t hi ophen-4-yl - pi perazin-lyl) propoxy] -2-nethyl-3,
4-di hydr o- 2Hi soqui nol i n-1 -one di fumarate was obtai ned
in the formof white prismcrystal . Melting point
188-189 0C 1H NWR (DVMSO- d6) dppm 1.85-2.00 (2H, m),
2.6 4 | J=7.0Hz), 2 .65-2 .75 (4H,m), 2.88(2H, t
J=6.6Hz), 3.01(3H, s ) , 3.00-3.10(4H, m), 3.50(2H,
, J=6.7Hz), 4.05(2H, t , J=6.4Hz), 6.61(4H, s),
.9Q(1H, d , J=7.5Hz) 7 04(1H, dd, J=8.2Hz, 2.8Hz),
C19(1H, d , J=8.4Hz) ' 7.27 (IH, dd, J=7.9Hz, 7.8Hz),
.38(1H, d , J#30Hz), 40(1H, d , J=6.2Hz), 7.61(1H,

RaLeRBhi-N7. 6 J=5.5Hz). Exanpl e 51
Prepar ati oh of\ 7-/[ 3- benzo [ b]

QNN -

-t hi ophen-4-yl A perazin- 1-yl) propoxy] -2-nethyl-3
, 4- di hydr o- Z¥irsoqui nol i n- 1-one nal eate A net hanol
solutTon of nalerc acl d Wag, ddfktdodmo a solutron of7-
[ 3- EGAndENZO [ b]rtt hi ophen- dsW)RIRBERAZT Nyl ) salt
propoxy] -2-nethyl-3, 4-di hydgas,gH soqui nolin- 1-one
I nTmethanol™ and_dichioromet hane and
I [ [ white powder 253-255 .
o7 o [[}I; Y 3 (ethanol) (decomposed) hydrochloride
white-powder
hanol-ethyl
68 OJ;D\ 4 (eta::;t:_ Y 151153 dihydrochloride

acetonitrile)

H
wnrke powder )
69 4 g
O g (ethanol) 156—-159 hydrochloride




the sol vent was evaporated under reduced pressure. The
residue was recrystallized from ethanol and et hyl
waceadcatizicand t hereby 7- [3- (4-benzo [Db] PCT/JP2006/308162
t hi ophen-4-yl pi perazin- 1-yl) propoxy] -2-nethyl-3,
4- di hydr o- 2Hi soqui nol i n- 1-one. nmal eate was obtained in
the formof a white powder. k%*ting point 134 .6-135
SCf%gihl (DVMBSO-d 6)dppm : 2.17(2H, brs), 2.91(2H, t
: , 3.03(3H, s ) , 3.33(1CH, brs), 3.52(2H, t
, J=6.7Hz), 4.12(2H, t , J=5.9Hz), 6.04(2H, s ) ,
6.99(1H, d , J=7.6Hz), 7.07(1H, dd, J=8.3Hz, 2.6Hz),
7.24(1H, d , J=8.4Hz}A\¢.32(1H, dd, J=7.9Hz, 7.9Hz),
7. 43(1H d, J 2 6Hz), 7.5Q(1H, d , J=5.5Hz), 7.71(1H
, J=7.9Hz), /7. X7 d, J=5.5Hz) . Exanple 52
PreBthtF&ﬁ akh_/ -benzo [b]
t hiophen-4-ylpiperazin- 1-yl) propoxy] -2-nethyl-
4- dlhﬁdro 2H|sgﬂU|noI|ﬁwﬁ@mﬁhe p-t ol uenesul f onate

Q -

p- T6H gﬁgsulf ic aci “ﬁﬁﬂﬁﬁ?draté“%as adde# to a
soluttonmof—7=—3—<4- befdt o]
t hi ophen 4- p gf azi ncolonlesyrjegdlepr opoxy] - 2-met hyl 3,

4- di hylr o- 2Fi€0etli nol i n-edam@ne | H&PEPR&ENOl  and
di chl or onet hane and

= white powder

71 N - 192.0-194.0 hydrochloride

\ (ethariol)
light yellow powder ’
72 Z - i
Eﬁ (ethanol) 240-242 hydrochloride
N
_N light yellow powder '
73 z Cothon ;’D 199.0-201.0  hydrochloride
s
white powd
74 Z G th;’n De" 233.0-2350  hydrochloride
Ny ©
e
75 N yellow powder 198.0-204.5 dihydrochloride
hite solid (ethyl :
76 L/ji)\ W v - -
” acetate—hexane) 123.2-124.3
(j©\ white solid
77 N (ethyl acetats) 231.3-232.9 hydrochioride
CH,
hite solid
. O . ] .
[}1 (ethyl acetate) 229.6-231.8 hydrochloride
CH,
(Ij white powder
79 i (ethyl acetate) 237.0-238.5 hydrochloride
HC "0
white solid
80 HI\OQ\ (ethyl acetate) 2145-216.8 hydrochloride




the sol vent was evaporated under reduced pressure. The
residue was recrystallized from ethanol and et hyl
waceadcatizicand t hereby 7- [3- (4-benzo [Db] PCT/JP2006/308162
t hi ophen- 4-yl pi perazin- 1-yl) propoxy] -2-nethyl-3,
4- di hydr o- 2H soqui nol i n- 1-one p-tol uenes ul fonate was
obt ained in the formof a whtt% powder . Melting point
b e]475 . 5C 1H- NWR (DVSQd6) dppm : 2 . 00-2 . 33
(2 e | 28 (3H, s ) , 2. 91 (2H, t , J=6 . 6Hz)
,3.02(3Hs),3.00-3.1b(2H,n),3.29-3.
80 (1OH, m , 4 . 12 (2H, t , J=5 . 5Hz ) , 6 . 99
(1H, d, J=7 . 9Hz ) , 7 06 (1H, d, J=2 . B5Hz ) , 7
11 (2H, d, J=7 . 9Hzy",’s7 . 24 (1H, d , J=8 . OHz)

. 7 . 33 (1H, dd._J=8 . , 8. OHz) , 7 . 44 (1H d
] SHz ) 28, d, J=7 . 9H ) , 7 . 51
(|HR%dO@)3%‘§%_/ > (1H, d, J=8 . OHz ) , 7
82_(1HI1 5Hy 9 . 39-9 . 58 (IH,

ﬁ)Exan‘pI e 53 Preparation of 7 -crfsBflind 8mbenzo [ b]

t hi dptrente-Mb- y| pi per &i n- 1-yl ) (rpdr@pO¥aton - 2- Myl - 3,  sak

4- di_hydr o- 2Hi soqui nolin- 1-one BRyivetsi mlar nmethod as
in Exanple 1 , 7- 4- benzo [ b]

t hi ophen chiperazin-1-yl) pi@aposy] -2-nmethyl- 3

4-di hygr o- ZH |$6q' N- | - one(etmgcep;rt@par e#7$T2887 Fwdrochloride

light yellow powder

82 o Nl (ethy! acetate—isopropyl 106.0-113.0 -
~~ = ether)

83 X white powder
. 188-190 -
(ethyl acetate—ether)
ﬁ o}




(3-chl oropropoxy) -2-nethyl -3,
4-di hydro-2H i soqui nolin- 1-one . Wite powder
wolebdsandiey Mel ting point 115-117 0C 1H NVR ( CDECB)emoers08162

1.95-2.10(2H, m), 2.64(2H, t , J=7.3Hz), 2 .70-2 .80
(4H, m) , 2.94(2H, t , J=b Z;Z) 3.10-3.25(4H, m),
3 16(3H s), 2.54(2H, t , =§- Hz), 4.11(2H, t |,

%{EQ 6 .90 (IH, d, J=7.0Hz), 6.98 (IH dd,

% 3Hz) 7.08(1H, d , J=8.3Hz), 7.28(1H, dd,
J 7 9Hz, 7.9Hz), 7.35-7.45(2H, m), 7.55(1H, d ,
J=8. 1Hz), 7.63(1H, d , J=2.6Hz) . Exanple 54
Preparation of 7- [3- (4-benzo [Db]
t hi ophen- 4-yl pi perazi n- ¥I ) propoxy] -2-nethyl-3,
4- di hydr o- 2Hi soqui nol i n- 1rone met hane sul fonate
Met hanesul f oni c Nd wgs—added to an et hanol sol ution
of R1-{q—(QHrbsNzo N phen-4-y| - pi perazin-1yl)
3, 4ed

pr opoxy] - 2- et ydro 2H i soqui nol i n-1-one

anu Exiiple SOt ventwasevaporated-under—reduced
pressyre. The Rlesi due vvas recr ys-t-alMRl(sz:erelntf rom 80% salt

et hanot—and-t-hereby 1 cHamen
fie cy- & 17}
t hi ophen- A@@ger azl, gn%oaoﬁggyjs (4f)r mﬁ%i??y])
4-di h%’fro' ul n E[Hnt,d~6 NE), 6.91 (1H, d, U=7.1 Hz),
7.15-7.35 (3H, m), 7.35-7.45 (3H, m), 7.55
(1H, d, J=8.0 Hz), 7.70 (1H, d, J=8.9 Hz),
8.05-8.15 (1H, m), 8.83 (1H, dd, J=1.7, 5.3 Hz).

N TH-NMR (DMSO-d6) d: 1.90-2.00 (4H, m),
- ‘ 3.25-3.40 (6H, m), 3.50-3.65 (4H, m), 4.20-4.35
N (2H, m), 6.95 (1H, d, J=7.4 Hz), 7.30 (1H
85 g4 > ( 2), (1H, dd, . dihydrochloride

J=7.9, 7.9 Hz), 7.48 (1H, d, J=5.5 Hz), 7.65-7.80
(3H, m), 7.80~7.95 (2H, m), 8.32 (1H, d,
J=9.2 Hz), 9.05-9.20 (2H, m), 11.29 (1H, brs).




met hanesul f onate was obtained in the formof pale
yellow prismcrystal. Melting point 147-149 0C 1H NWR
woODRMB@1ZH66) dppm 2. 10- 2. 25(2H, m ), 2.29(3H, SPCT/IP2006/308162
2.90(2H, t , J=6.7Hz), 3.02(3H, s), 3.05-3.15(2H, m),
3 .40-3 .50 (4H, m), 3.51(;@64 , J=6.7Hz), 3 .55-3
J 0

.70 (4H, m), 4.12(2H, t , Hz), 6.98 (IH d ,
J= Iy % g 7-06(1H, dd, J=8.3Hz, 2.7Hz), 7.23(1H, d ,
=8 7.32(1H, dd, J=7.9Hz, 7.8Hz), 7.43(1H d .
J=2.7Hz), 7.5Q(1H, d , J=5.5Hz), 7.71(1H, d ,
J=8.1Hz), 7.77(1H, d , J=5.5Hz), 9.40-9.60 (IH m).
Exanpl e 55 Preparati on of 4- [3- (4-benzo [Db]

t hi ophen- 4-yl pi perazi n- ) propoxy] quinoline

hydr ochl ori de 4-Chl oroquyi ngline (230 ng, 1.58 mmol) ,
3- (4- henzo [Db /thkop \-yl - pi perazin-1-yl)

pr opBh—¥: dpﬂ%sié ng( ) ol ), and potassi um
carhonate (220 ™ [
ormam de (10 m ), followed RysafidefNg at S80C TOI 5

hour Exampla@or eact i oR1 m Xt ur e(waStaBRBLEd tQ, kepm salt
tenperature, then water was adgedyt hereto and the

reacti on m xt u’i/&/@\ext racted wth
hit A
86 N white powder. g ¢ 2415

/g . (ethyl acetate)

light brown powde
87 (Nm\ . e 228.3-2295  hydrochloride

) (ethyl acetate)

white powder
88 (Nj@\ 212.3-2144  hydrochloride
H .

hydrochloride

(ethy! acetate)

white powder
89 Hr\C@\ P 232.9-2351  hydrochloride

(ethyl acetate)

white powder
90 HsCThOij\ 165.8-167.9  hydrochloride
o :
F

(ethyl acetate)

white powder
{ethanol)

OO
o
' F
white d
92 Hsc'm (ethl:z:l) e 221-224  hydrochloride
o]
N
~
o

white powder
(ethanol)

91 220-225 hydrochloride

93 181-183 hydrochioride




et hyl acetate. The organi c phase was washed with
wat er, dried over magnesium sul fate, and

woampantasat edunder reduced pressure after filtParisproe/308162
The residue was purified by basic silica gel colum
chromat ogr aphy (n-hexane : ethyl acetate = 4:1), and
concentrated under reduced hﬁﬁgsure. The resul ting
rea%%gﬁemps di ssolved in ethanol (3 m) , and INHC -
et solution (1 m) was added thereto. Insoluble
matters produced were filtered out and dried to obtain
4- [3- (4- benzo [b] thiophen-4-yl-piperazin-I-yl)
propoxy] quinoline hydrochloride (360 ng, yield: 78%
as light yell ow powg&r>s Mel ting point: 240-242C
Exanpl e 56 Preparathon/of 3- [3- (4-benzo [Db]
thiophen-4-yf5gp / 1-yl) propoxy] isoquinoline
hy@rotHborige 3 ~ soqui noline (170 ng, 1.17
mol) , 1- b of[b i ophen-4-yl-4- (3-chl oropropyl)
pi perazine (290 ng, 1.0 mmol ), and potassi um car bonat e

( 2P Al L. 45 mol ) Were added 1o dInEthyl T OT RN 08
(8 m,). follBhed byrstirring alt-898Gotvent) 7 hours. Thealt

r eact T oM T Xtgre was "#fll\zﬁ J SIS 3 EPE 'i*._lur e then

wat er was dd%) her etsc_b_g.gaghl\% ({gqﬁgi’o&7m@%}'ﬂ’re was

extract ed h 3 7.29-7.39 (3H, m), 7.47-7.52 (2H, m), 770 hydrochloride
(1H, d, J=8.0 Hz), 7.77 (1H, d, J=5.6 Hz),

© 7.89 (1H, d, J=7.7 Hz), 9:85 (1H, br—s)
0 1H-NMR (CDCI3) d: 3.0-4.1 (16H, m), 6.94

o5 N~ 2 (1H, d, J=7.4 Hz), 7.20-7.47 (6H, m), 7.64 oxalate
(1H, d, J=8.1 Hz), 8.04 (1H, d, J=7.4 Hz)




et hyl acetate. The organi c phase was washed with
wat er, dried over magnesium sul fate, and concentrated
wanaeriizeegduced pressure after filtration. The PeSiJP2086/308162
was purified by basic silica gel colum chromat ography
(n-hexane : ethyl acetate = 9'%), and concentr at ed
under reduced pressure. The }% ul ting residue
wasdjssolyed in ethanol (2 m) , and INHO - ethano
sol'ution (0.5 m) was added thereto. Insoluble matters
. produced were filtered }, and dried to obtain 3- [3-
(4- benzo [Db] thiophen-¥-yP-piperazin-lyl) propoxy]
i soqui nol i ne hyd | or} (160 ny, yield: 37% as
whi t eRpORERDH,), MBI t 1 g— . 227-229 0C Exanpl e 57
Preparation of f\_pé- (¥=Benzo [Db]

t hi opfen-Z=yrpr perazi n=— L=y PLOHKElome- METTTOXY="3;

¢ 9 bugaysoaui vl e ot ver oGl oo
:(Z)Ioﬂlt ion of 7- m& met hoxy- 3, 4-

T T o ERESTT ot ove

(83 mg, 0.3 in tetrahydrofuran (1 m), followed
by
white powder
97 N (ethyl acetate-  134-136 -
o) ether)
©\/ white powder
98 N (ethyl acetate— 103-105 -
1) ether)
O\/ white powder ‘
99 N (ethyl acetate— 126—-128 —
o) ether)
white powder
100 HZCNN (ethyl acetate~ 97-99 -
' o) ether)
HC b d
10t sg\w/g:;:]:::]// o PO 240242 hydrochloride
(methanol)
- Q
white powder
102 ch\n/N (ethyl acetate—  143-145 —
0 O ether)
white powder
103 N (ethyl acetate— 161-163 -
0 o ether)

£ F ' white powder 4
104 F N (ethyl acetate— 122-124 —

o ether)




stirring at 500C for 3 hours.

The reacti on m xture was

cooled to roomtenperature and insoluble matters were

isopropyl ether)

woenwvazichy filtration. The filtrate was conceRCTAPEU6/308162
under reduced pressure. The residue was purified by
basic silica gel columm chro ogr aphy (n-hexane :
ethyl acetate = 1:1), and c ntrated under reduced
pr The resulting residue was di ssolved in 2-
propané? and IN-HC - ethanol solution was added
thereto. |sopropyl ether was further added thereto,
then crystals precipitateg~Nnere filtered out and
driedto obtain 7- [3- (4 o [b]
t hi ophen-4-yl - pi p i n- propoxy] -b-nethoxy-3,
4-dihyﬂL098@myynnllneN- pchl oride (26 ng, yield:
79@ as |ight yel\gm/po Mel ting point' 211 .0-213
talling
benzo E] t i ophen- e oz yI) r oxy]
-1, 2, EL ﬁgtrahydrﬁqU|nolRmmytd f“?hlof? gBAcetlcsalt
anhyd ; : y
4.3 mol) were a o a solution of 7- [3- (4-benzo
[ b] thiophen-4- azi Nyl dowhsopoxy] -1, 2,3
, 4-tetrat¥ydr O%JI ine (0.4Qu0 j;vz tr)z 2125-2160  hydrochloride
OJ/\/ND\ white powder . .
106 O/j (ethyl acetate) 2245-2300  hydrochloride
J\/t@\ white powder S ]
107 Hg N (ethyl acetate) 172.0-1745 hydrochloride
7} Y
OIN\/©\ white powder > .
108 /, (ethyl acetate) 196.5-201.5 hydrochloride
HCZ
ID\ white powder . .
109 o} i (sthyl acetate) 200.5-205.5 hydrochloride
H,C O
OJ\/ND\ white powder g )
110 @% (ethyl acetate) 202.5-206.5  hydrochloride
OINj@\ white powder "
111 © (othyl acetate) 218.0~2235 hydrochloride
J:t@\ white powder
112 oo (ethyl acetate—  125.0-120.0 -




mmol ) in nethylene chloride (10 mM) with cooling in an
i ce-bath, followed by stirring at roomtenperature
woveaseniigte . The reacti on mi xture was concent r aPed/JP0d€B08162
reduced pressure, and water and ethyl acetate were
added to the residue to separate the organic phase
fromthe water phase. The or i ¢ phase was washed
Wi r~ saturated sodi um hydrogencar bonat e aqueous
sol'ution and brine in this order, and concentrated
under reduced pressure. The residue was purified by
basic silica gel columm chromat ography (n-hexane :
ethyl acetate = 1:1), and concentrated under reduced
pressure. The resulting?feésidue was dissolved in ethyl
acetate (10 m) nd | - ethanol solution was
adde r hen)  cr, ’l s precipitated
vvereglltel@%ﬂP J&__Jﬁ’d to obtain | -acetyl-7- [3-
(4- benzo [b] throphen-4-yl-piperazin-I-yl) propoxy]
-1, 2+-3y4-tetrahydroguinoline hydrochloride (0.27 g ,
yi e| dExanqp)@){o as whit 8 powder Melting meiviD: 123 . 2-124

. 3C Exanple 59 Prep ratlon of 6- [3- (4-benzo [b]
thlopheq 4-yl pi Cl1-yl) gropoxy] -1 2,3,
4- tetrahydroqw hydrochl ride
H : .

114

w

501

CH,
X
N "0
H
116 ‘om 3 4:40
H

F
' =
117 : N0 3 434
cH, 1
/, 4
18 O N 3 438

7 ]
1 Y 3 502
O” °N
H
120 OINI;/ 3 457
H
-
121 o7 N 3 420
: H




Li t hi um al um num hydri de (160 ng, 4.2 mmol) was added
to a solution of 6- [3- (4-benzo [b] thiophen-4-
wohe@ipasazi n- 1-yl ) propoxy] -3 PCT/JP2006/308162
, 4-di hydro-1Hquinolin-2- one (1.6 g, 3.8 nmol) in
tetrahydrofuran (40 m), foligyed by stirring under
reflux for 1 hour. The reaction m xture was cooled in
an igerdbdatih, and water (0.16 m), 15% sodi um hydr oxi de
aqueous solution (0.16 mM) and water (0.5 nl) were
added thereto in this order. After stirring the
m xture, insoluble mitters were renoved by filtration
and the filtrate was congénty ated under reduced
pressure The re3|due wa§ pprified by basic silica ge
col umrm. chr omat og/aphy ( yne : ethyl acetate = 1:1),
and cdhicOnttrana \undé* ed pressure to obtain
anor phous solid ( he anor phous solid
obtained (0.6 g ) was dlssolved in ethyl acetate (15
m ). _|Edenid€INo- et hanat sol ution (1mddm+l ) was further
added t hereto, then cyystals precipitated were
filtered out and d d_to obtain 6-[3- (4-benzo [Db]
t hi ophent23-yl - pi ger -l-ylp propaexy] - 1,2 ,3
, 4-tetrahydroqu@na¥ hydr ochl ori de (0.55 g ) as
white powder. Melting point: 123 .2-124 .3C Exanple 60

123 ‘ ()41:;;:[:;:] 3 422
H
—
124 3 499
O ™N
C
125 . A()al:;;:l:;::[:\ 3 535
‘ H

126 3 457

127 3 478
O ™N '
N .

128 3 480
O” "N
H
Br
O °N
H




Preparation of 7- [3- (4-benzo [Db]

t hi ophen-4-yl pi perazin- 1-yl) propoxy] -2-nethyl-I,
wa 2806411246€t r ahydr oqui nol i ne hydr ochl ori de 37% PCT/JP2006/308162

For mal dehyde aqueous solution (0.15 m, 1.8 mmol) ,

MP- cyanobor ohydri de (2.41 nnPéég, 0.76 g, 1.8 mml)

and catal ytic anmount of acetT1C acid were added to a

solfytdien of 7- [3- (4-benzo [Db]

t hi ophen-4-yl pi perazin- 1-yl) propoxy] -1, 2,3,

4-tetrahydroi soquinoline (0.25 g, 0.6 nmmol) in

nmet hanol (20 m), followdd by stirring at room

t enperature overni ght. \The/resin was renoved by

S

filtration and t il tyafe was concentrated under

r educdd-@r@&shors. @» e was purified by basic
silica gel colu r oms e‘raphy (met hyl ene chloride :
met ha@fpien20: 1), @&pd CONcCent rat ed [EweR teduced
pressure. The Tesigiue (175 ng) was dissotved in ethyl
acetate (5 m) IIN-HCO - ethanol solution (0.42 m)
was furtdoer adde ereto, then crysugds precipitated
were filtered nd dried to obtain 7- [3- (4-benzo

[b] thiophen-4-YI-iperazin-1-yl) propoxy] -2-

met hyl -1, 2 ,3,44Ez?- rahydr oqui nol i ne hydrochl ori de
(103 ng,,,yi el dt 4 as white powder., Melting point:
260 .1-762 . 8CENanpj e 61 P 434

3

& Ci
132 ! 3
O” N
H

CH,
=
133 3 434
07N
H
L0
134 3 528
o”™N
H
o\N+ yeu
135 > 3 465
07N ‘
H
A
136 N"o 3 450
0
H.C
=
187 g7 CH, 3 462




Preparation of 4- [3- (4-benzo [Db]
t hi ophen-4-yl pi perazin- 1-yl) propoxy]

wquiesali2z4e4 2- car boxynet hyl ar ai de di hydr ochl or i deTErivgé/308162
4- [3- (4-benzo [b] thiophen-4-ylpiperazin- 1-yl)
propoxy] -quinolin-2-car box;olllnﬁe (0.28 g ) was added
to a nethanol solution of 40% et hyl am ne (10m),
foldoyed oy stirring at roomtenperature for two days.
The reaction m xture was concentrated under reduced
pressure. The residue was purified by basic silica gel
col umm chromat ogr aphy (ethyl acetate : nethanol =
11:1), and concentrated #ghder reduced pressure. The
resi due (166 ng) was dissol/ved in ethyl acetate.
IN-HC - ethanol, /Sol Nti g 0.7 m) was further added
t her et%,—C?ﬁ@Hz)’éTtill\st al pitated were filtered out
and dried to obtalm—4- [37—(4- benzo [b]
t hi ophermale ¥4.- pi peraRln-1-yl) propoX§M+Qui nol i n-
2- car boxynet hyl am dé&tdi hydrochl oride (0.17 g , vyield:
54% as white poyde Melting point: 224.0 0C
(deconpodéi) nlle K2 Preparation of 4- [3- (4-benzo
[b] thiophen-42ylbi der &i n- 1-yl) propoxy]

qui nol i n-2- car boxylic acid
L™
' 139 O N ' 3 452
H

. o,
140 Z 3 448
07N
H

O 3 496
N

H
- 3
O™ °N
H

141

O CH,
143 Z 3 462
07 N
H
144 Hacw > 3 491
CH, N0
ch, B

= CH:i
145 3
07 N
H




hydr ochl ori de An aqueous solution of 4N |ithium
hydroxide (3 m) was added to a nmethanol solution (7

wai2doeaafizest hyl 4- [3- (4 -ben zo [b] PCT/JP2006/308162

t hi ophen-4-yl - pi perazin-1-yl) propoxy] -
qui nol i n-2-carboxylate (1.59%2 , followed by stirring
at room tenperature overnight. Then, water (10 m) and
aquedls sal ution (3 m) of 4N Iithium hydroxide were
further added, followed by stirring at 50C for 11
hours. The reaction m xture was cooled in an ice-bath,
and an aqueous sol utigi\(4 nl) of 6N-HCl1 was added
thereto. Then, crystaks precipitated were filtered
out, washed wi ¥h Wwat e d dried to obtain 4- [3- (4-
benZd Tb]CtRdphe i perazin-1-yl) propoxy]

qui polin- 2-car ylic—dcid hydrochloride (1.43 g ,

yi elDemd@8%) as whRte powdera Melmsmg)poi nt: 235.0 0C
Exanpl e 63 Prewxaration of 4- [3- (4-benzo [Db]

t hi ophen- 4-yltEperazi n- 1-yl) propoxy]

qui nol i48- 2- carlboxam de Tri ef hyl argjgne (0.25 m, 1.8
nmol ) and isgb chl orof ormate (0.19 m, 1.4 nmol)
were added PofaSsolution (10 ml) of 4- [3- (4-benzo
[b] thiophen-4-g{ pHperazin- 1-yl) propoxy]

gui nol i n-2-carboxylic acid (0.53

147 .3
O N
H
148 Oﬁ(hmfcﬂa 3 464
Br
149 om 3 501
. -H
HC.q

150 J:Di% 3 480
07N
H .
151 gy 3 462
H
O »

N+
152 o7 m 3 467
KP\% (@]

153 ¢
o™y 3 457
154 OJ:&;@ 3 452




g, 1.2 mol) in acetonitrile with cooling in an
i cebath, followed by stirring at OC for 3 hours. 28%
wagusausicanmoni a (0.15 nl) was added thereto ardTUP®06/308162
reaction mxture was stirred at roomtenperature for 5
m nutes. Ethyl acetate was fq{§her added thereto, then
the reaction m xture was washed with water and
corpgentragtzed under reduced pressure. The residue
waspurified by basic silica gel columm chromatography
(nhexane : ethyl acetate = 3:1), and concentrated
under reduced pressure. The residue (0.2 g ) was
di ssol ved and recrystal e€d fromthe m xed sol vent of
ethyl acetate and isoprpp ether to obtain 4- [3- (4-
erazin-1-yl) propoxy] -
quui RO h=GHenr J ny, yield: 16% as white
powder ' , 154 . 5C Exanples 64 to
196 G@aarpmnds of Exahpl e 64 to 196MSHown in the
follow ng Tables 1ijto 21 can be prepared in the sane

manner as in Wi, 1 , using corresponding starting
naterialg ihe | owi ng Tabl es, ,ﬁonpounds with the
physical %H ine form mp.

tﬁ?@, guch as &rystaf
(nmelting point) qr " 1H NVR and MBS (mass spectrum

s
(@]
o
i
Iz z
) )
w

156
CH,
157 4£jai1:;:] 3 436
07 N
H
Q.
N. -~
158 4[??[;:T' © 3 467
07N
H
Cl
cl
159 3 525
07N cl
H
cl
cl
160 3
0N
H
O:N-PO
cl
161 3
07N ‘
‘ "o
cl
162 3 491
07N
H

Q




were prepared actually. Table 1 crystalline form

Exanple No. Rl (recrystallization mp. (0C salt
weoeabosantded di hydr ochl ori de d) Tabl e 2 crystal | i neCtoPIm6/308162

Exanpl e No- Rl (recrystallization mp. (0C) salt

sol vent) white powder 253-25p5;67 hydrochloride

(et hanol ) (deconposed) whfte-~ powder (ethanol-ethyl 68

1517353 didhydrochl ori de acetateacetonrtrile) white

powder 69 156-159 hydrochl ori de (ethanol)Table 3Tabl e

4 crystalline form Exanple No. R 1 (recrystallization

m p. salt solvent)

Z
R1—0—(CH)n—N N
—O—(CHIn—N \
__/
Example No. Rt n MS(M+1)
cl
163 OJ:"I;( 3 491
H ¢
o)
P
164 H,C o*@l 3 494
NSO
H
~CH, ‘
165 © ﬁ 3
i
CH,
166 - OJ:;I::I; 3
: H,C” "CH,
. HC
167 3
. 0N CH,
H
HC CHy
168 ‘J:/i:[:::l:f 3 478
O0”>N
H
‘ CH,
w0 O N 3 519
<

G
O™ °N ~CH
H




hydrochl ori deTable 5 -Exanple RL 1H NMR (sol vent) salt
No. t HNWR (CDClI3) d ppm 2.05-2.20 (2H, m,
wa.26/12246F (6H, nm), 3.15-3.25 (4H, m, 4.23 (2PCTAP2006/308162
J63Hz), 6.91 (1H d, J71Hz) 7.15-7.35 (3H, m,
7. 35- 45(3H m, 755(IB,1% =8.0 Hz), 7.70 ( 1H
d, J=8.9 Hz), 8.05-8.15 ClH 8.83 (1H, dd, J=1.7,
5.3]_1‘.&;1) 1+ NVR (DVMBSO-d6) d: 1.90-2.00 (4H, m,
3. 25- 3 0 (6H, m, 3.50-3.65 (4H, m, 4.20-4.35 (2H,
m, 6.95 (1H, d, J=7.4 Hz), 7.30 (1H, dd, 85
di hydro chlorldeJ 7.9, 7.9 Hz), 7.48 (IH d, J=5.5
Hz), 7.65-7.80 (3H, ANL.80-7.95 (2H, m, 8.32 (1H,
d, J=9.2 Hz) 9. 05-9. 20 2H, nm, 11.29 ( 1H,
brs). Table 6 2 £rysta e form Exanple No. R 1

(r ecRysal®pvali onN O salt solvent) white
powder.
Example No. R1 n. MS(M+1)
H,C.
171 : Nm 3 479
CH, N0
H
=
172 3 448
N0 '
CH, CH,

173 OJ\/ND/ 2 408
H .
174 m
H
2y
175 0 N 2 406
’ H
N

176 o) 2 442

177 2 408

m
H
178 04(;/@ 2 408
H
179 I\/é 5 450
0" N
H
=
- 180 8 518
N“TO

3 3




86 239.6-241 .5 hydrochloride (ethyl acetate) I|ight

brown powder 87 228. 3-229.5 hydrochl ori de (ethyl
waceatcati B4 whi t e powder 88 2 12. 3-21 4.4 hydr ochCooPzes/308162

(ethyl acetate) white powder 89 232.9-235.1

hydr ochl ori de (et hyl acetatg&vgo white powder 165.8-1

67.9 hydrochloride (ethyl a te) white powder 9t

22Q-22 drochl oride (ethanol) white powder 221-224
hyg;oc% gﬁide (ethano!) white powder

Z
Rt—0—(CH,)n—N N
—0- n—
_/
Example No. Rt n MS(M-+1)
cl -
181 ()41:;;:[::::[:\ 4 471
H
F
H
—
183 o7~ 4 469
LN
=
184 g7~y 4 452
LN
CH,
185 ~ 4 448
O0”™N
H
186 4 436
0”™N :
H
187 4l:ﬁt]:f:] 4 436
07N
H
—
188 7N 4 434
N A
o-CHs
189 ~ 4 450
NSO
H
OH
190 438

Q
Iz ;
@




181- 183 hydrochl oride (ethanol)Table 7 I H NWR
(solvent) salt IHNVR (DVMSO-d6) d: 2.01-2.12 (2H, m,

wG@.2006A1746§ 16H, n). 6.98 ( 1H, d, J=7.7 Hz), 7PROPAP2088308162

C3H m, 7.47-7.52 (2H , 7.70 hydrochloride ( 1H,
d, J=8.0 Hz), 7.77 1H, d,1%75 6 Hz), 7.89 (1H, d,
J=7.7 Hz), 9.85 ( 1H bi H NVR (CDCI3) d: 3.0-4.1
( #¥@H1eMho 6.94 (1H d, J= 7 4 Hz), 7.20-7.47 (6H m,
7.64 oxalate (1H, dr J=8.1 Hz), 8.04 ( 1H d, J=7.4
Hz) Tabl e 8 crystalline form Exanple No. R1
(recrystallization mp.(C salt solvent) white powder
96 1 190. hydrochl rge (ethyl acetate) white
powde 9%\Lq<_— acet at\e- /134-136 ether) white powder

©

Example No. R1 MS(M+1)

191 438

192 438

=
193 O N 436
H

Table 20

R1—0
% )
Example No. MS(M+1)
194 o@ 436
H
195 Om 436
H
o0
196 07 N 434
H- . .




98 (ethyl acetate- 103-105 ether) white powder 99
(ethyl acetate- 126-128 ether) white powder (ethyl
waceatcati B4 97- 99 et her) brown powder 101 240- 24BCT/JP2006/308162

hydr ochl ori de (nmethanol) white powder 102 (et hyl

acetate- 143-145 ether) whitespowder 103 (et hyl

acetate- 161-163 ether) white powder 104 (et hyl

acetates 422-124 ether)Table 9 crystalline form

Exanple No. Rt (recrystallization mp.(C salt

RI.  CH, ~ s
0‘<;
N N
/
R1

Example No.

O~ N

" H

MS(M+1)




solvent) white powder 105 212.5-216.0 hydrochl oride
(ethyl acetate) white powder 106 224.5-230.0

waypadicaeeor i de (et hyl acetate) white powder 10PC1/322006/108162
74.5 hydrochl oride (ethyl acetate) white powder 108
196. 5-201.5 hydrochloride (efdyyl acetate) white powder
109 200. 5-205.5 hydrochl oride (ethyl acetate) white

POl mbkd 1204 &r120% & hydrochl oride (ethyl acetate)

whi te powder 111 218.0-223.5 hydrochl ori de (ethyl
acatat @opamine D, receptor binding assay

10

15

20

25

The assay was performed according to the
method by Kohler et al. (Kohler C, Hall H, Ogren SO and
Gawell L, Specific in vitro and in vivo binding of 3H-
raclopride. A potent substituted benzamide drug with
high affinity for dopamine D-2 receptors in the rat
brain. Biochem. Pharmacol., 1985; 34: 2251-2259).

Wistar male rats were decapitated, the brain
was retrieved immediately and corpus sﬁriatum was taken
out. It was homogenized in 50 mM
tris (hydroxymethyl)aminomethane (Tris)-hydrochloric
acid buffer (pH 7.4) of a volume 50 times of the weight
of the tissue using a homogenizer with a high-speed
rotating blade, and centrifuged at 4°C, 48,000 x g for
10 minutes. The obtained precipitate was suspended
again in the above-described buffer of a volume 50
times of the welight of the tissue and after incubated
at 37°C for 10 minutes, centrifuged in the above-
described condition. The obtained precipitate was
suspended in 50 mM (Tris)-hydrochloric acid buffer
(containing 120 mM NaCl, 5 mM KCl, 2 mM CaCl,, 1 mM
MgCl,, pH 7.4) of a volume 25 times of the weight of the
tissue and preserved by freezing at -85°C till it was
used for binding assay as a membrane specimen.

The binding assay was performed using 40 pl
of the membrane specimen, 20 pl of [*H]-raclopride

(final concentration 1 to 2 nM), 20-ul of a test drug
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Test 1 1 ) Dopam ne D2 receptor binding assay The

assay ¥asmpeirasregd daeedldime e itdeuratdiod dynteBig 120
et al . (Kohler C, Hall H, Ogren SO and Gawel| L ,

Spami NaC1i,n5vidy ecand 2i mMvicea 1bi ndi 1g BHC3EY ashopt ideso

A potent substituted benzam de drug with high affinity

f othdopaheneéoba?2 meweptowssi 200helr gtfibwdi n. Bi ochem

Phar macol ., 1985; 34: 2251-2259). Wstar nmale rats
wedemedebgpstidtfed,i deheobreani radad onetli) evedhiemredi @tiedry was
and corpus striatumwas taken out. It was honogeni zed

Si npsofawmedi st( wpgdmoxpneekhpk)yrgnifivgnét hane @Ehd ferminated
-hgdrochlorig , .

y conducting suction filtration with a cell harvester
on a glass fiber filter plate. ‘The filter plate made
of glass fiber was washed with 50 mM Tris-hydrochloric
acid buffer (pH 7.4), and after dried, a microplate

10 1liquid scintillation cocktail was added and the
radiocactivity was measured with a microplate
scintillation counter. Radiocactivity in the presence
of 10 puM (+)-butaclamol hydrochloride was assumed as
nonspecific binding.

15 ICso value was calculated from concentration-
dependent reaction using a non-linear analysis program.
Ki value was calculated from ICsy value using Cheng-

Prussoff formula. The results are shown in the

following Table 22.
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of glass fiber was washed with 50 nmM Tris-hydrochloric

acid buffer (pH 7.4), and after dried, a mcroplate
woOiopsitd24s¢i nti | 1 ati on cocktail was added and t ReT/JP2006/308162

radi oactivity was neasured with a mcroplate

scintillation counter. Radioagbivity in the presence

of 10 mM (+) -butacl anol hydrochl ori de was assuned as
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2) Serotonin 5-HTy receptor binding assay
The assay was performed according to the
method by Leysen JE et al. (Leysen JE, Niemegeers CJE,
Van Nueten JM and Laduron PM. [3H] Ketanserin (R 41
S5 468), a selective 3H-ligand for serotonin 2 receptor
binding sites. Mol. Pharmacol., 1982, 21: 301-314).
Wistar male rats were decapitated, the brain
was retrieved immediately and frontal cortex was taken
out. It was homogenized in 0.25 M sucrose of a volume
10 10 times of the weight of the tissue using a Teflon
glass homogenizer, and centrifuged at 4°C, 1,000 x g for

10 minutes. The obtained supernatant was transferred



10 times of the weight of the tissue using a Teflon
gl ass honogeni zer, and centrifuged at 4C, 1,000 x g

wobanoch@245i nut es. The obt ai ned supernatant was PCT/JP2006/308162

transferredto another centrifuge tube and suspended in
0.25 M sucrose of a volunme 5 t4nes of the weight of
the tissue and the precipitate was centrifuged in the
abayedeserideddrondi tigy. c dhe o al ned- s4REN DAL @k 5 Vas
conmbi ned with the supernatant obtained above and

adjsusiretsd @fa avoldiened G ti imess off tihee Web 0Bht 0brtHi€e tissue

tissue with 50 nmM Tri s-hydrochloric acid buffer (pH
7. 4nd amck gertaiidfivget ata AGerdy i00yed gifi othd Oabove-
m nutes. The obtai ned precipitate was suspended again
i ndelse rdbede-cdesidrtiilmed bufHeerokdfa ianad| sumee Aa t 4 e SwD$
the wei ght of the tissue and centrifuged in the
Sabevaddsed badhe dhdi tsugre rriBHendb todi resich gt el pid adred was
suspended in the above-described buffer of a volume 20
ti RES UGt eché&ondi gl ugte tife thimssue fartdh presigivedbythe
freezing at, -85C till it was used for binding assay as
a ﬁéﬁﬁP§n§1§Beépn€N.Tﬂ%?ﬂﬂ%ﬁﬁ%ﬁ?%%ﬁ%ﬁ/@@&ﬁpﬁﬁﬁﬁﬁﬁnﬁPH
using 40 m, of the _nmenbrane ecinmen, 20 mM o 3H
1~ Rofhns 8Fn ST RS CEaHE ait ok 25
of te drug and 50.0M. Tri s- hydrochl oric acid buffer
;33_2§%§ 2 d2d

éneg precipitate was Suspen again in the

10 above-described buffer of a volume 40 times of the

welght of the tissue and centrifuged in the above-

described condition. The obtained precipitate was

ron°10P8 3 AMFOr 28 Rinutes.

suspended in the above-described buffer of a volume 20

times of the weight of the tissue and preserved by

15 freezing at -85°C till it was used for binding assay as

a membrane specimen.

The binding assay was performed using 40 pul

of the membrane specimen, 20 pl of [®H] -Ketanserin
(final concentration 1 to 3 nM), 20 pl of a test drug

20 and 50 mM Tris-hydrochloric acid buffer (pH 7.4) so

that the total amount was 200 pl (final

dimethylsulfoxide concentration 1%). The reaction was

performed at 37°C for 20 minutes and terminated by

conducting suction filtration with a cell harvester on

25 a glass fiber filter plate.
The filter plate made of glass fiber was
washed with 50 mM Tris-hydrochloric acid buffer (pH

7.4), and after dried, a microplate liquid



that the total amount was 200 ml (final dinethylsulf

oxi de concentration 1% . The reaction was perforned
wano@ndfdeh or 20 m nutes and term nated by condeCTiIPZN06/308162

suction filtration with a cell harvester on a gl ass

fiber filter plate. The filtar, plate made of gl ass

fiber was washed with 50 mM Tri s-hydrochloric acid
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23. Table 23 ContinuedTable 23 (Cont ' d ) 3)

Adiepandant| reackpeor ubindi aAgnassaynThe asedy swes program.

performed according to thenmethod by Go b Get al .

(GobvElue HiAft Cl GRdakefadsamNI Csduvagiud Ly sermng-

anal ogues_wi.th hi/%ot ensi ve proggrti es show hi gh

AT TERTEPEE FOFMSIRydr 639t FGPEARPnErEashRyn in the

following Table 23.
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3)

Adrenalin al receptor binding assay

The assay was performed according to the



and preserved by freezing at -850C till it was used

for binding assay as a -nenbrane speci nen. The binding
wazsmyinas perforned using 40 nlof the nmenbraneCT/P2006/308162

specimen, 20 mM of [3H ]-prazosin (final concentration

0.2to 0.5 nM , 20 nl of a {gst drug and 50 nM

Tris-hydrochloric acid buffer ?containing 1 mM EDTA,

PHme o &3t hatoff e diotal . ap@rwy yasy 200 g 4AHkNRb1assa N.

di met hyl sul'f oxi de concentration 1% . The reaction

wa sy regyifdirimech dts G0 G i 07 o e $1 LH 1€ Sh @PEE £ 85 ﬂ\f@a{JEQin‘ties
conducting suction filtration wwth a cell harvester on

a glhass Hiidhera ffirtieri o afer Fheydidterrpbosei Aadesofir)

gl ass fiber was washed with 50 mM Tris-hydrochloric

acibd nisiifrfoers i(qes 24 )thearfd-f tZersulst @eh  @ndni £60phat e

liquid scintillation cocktail was added and the

I adidggeoiogpthyy mds ndEasurseid-as + h Neuriyar-eptateedeberg's Arch
scintillation counter. Radioactivity in the presence

of PhgrmeIcehent dI9%8mMi n& Idrdridthi@lli)lde was assuned as
nonspeci fic binding. I C0 value was cal culated from =
concent r at i oWdSPEFdERL S s orpufsidnFap or-¢d neghe brain

| ysi , . Ki value was cal culated from | C50
VaPaE GELRGCERENGIIBFiSSaTeY FormASEbmar iRl i a8 taken

Te%&t? It was homogenized in 50 mM Tris-hydrochloric

10 acid buffer (100 mM NaCl, containing 2 mM dihydrogen
disodium ethylene diamine tetraacetate, pH 7.4) of a
volume 20 times of the weight of the tissue using a
homogenizer with a high-speed rotating blade, and
centrifuged at 4°C, 80,000 x g for 20 minutes. The

15 obtained precipitate was suspended in the above-
described buffer of a volume 20 times of the weight of
the tissue and after incubated at 37°C for 10 minutes,
centrifuged in the above-described condition. The
obtained precipitate was suspended again in the above-

20 described buffer of a volume 20 times of the weight of
the tissue and centrifuged in the above-described
condition. The obtained precipitate was suspended in
50 mM (Tris)-hydrochloric acid buffer (containing 1 mM
dihydrogen disodium ethylene diamine tetraacetate, pH

25 7.4) of a volume 20 times of the weight of the tissue
and preserved by freezing at -85°C till it was used for
binding assay as a membrane specimen.

The binding assay was performed using 40 pl



Partial agonistic activity on dopam ne D2 receptor
using D receptor expression cells Partial agonistic

waabioviiz4g4 on dopam ne D receptor was eval uat edPoy/JP2006/308162

quantitatively determ ning cyclic AVMP production
inhibitory effect of a test ;genpound in dopam ne D2
receptor expression cells in which adenosine 3', 5

'-g¥Ckhe nRReRResPRe iGeYC! i MNP qdHeLLeR WASh (final
i nduced by forskolin stimulation. Human reconbi nant
dopantaatPatieeept.or texpr.essM)g Qv negse hamdeyt drug and
ovary/ DHFR (-) cells were cultured in a culture nmedium

(1 500mME' $rivedhfidedcRabkeeca'cs dVediase( | (MIMeuldine 1 mM
medi um), 10% fetal bovine serum 501 .U./nl

peRDTR| | bH, 75@) mghnthatr epleonydian, a200ngials 200 pl
geneticin, 0.1 mM sodi um hypoxant hi ne, 16 mM

5t hyfidaheylimetByCsandos¥%dearchoreditaricdenc didi.t i dhe

10

15

20

25

Cells were seeded at 104 cell's/well on a 96-wel |

m ceattien phat pesbarmddwiath 3P8CyLor| 48i ménahdsgroun

under the sane condition for 2 days. Each well was
washEai A ERd1bY RPRERCALiBGl sUcE ipBdifdktCRVDNTC Wity @ cell
medi um 0.1 nM sodi um hypoxant hine, 16 mM t hym di ne) .
ThRREUPEHPE RBJRUFTGAS %éB?&é&lﬁthpéétﬁ'l- of culture

medi um (| ul ture nmediu 0. 1% sqdi um ascot bat e,

0.1 M somﬁyébijﬁﬁfhphé?elgaéﬁ PEyﬁ#éFﬁe%lE’er was
washed with 50 mM Tris-hydrochloric acid buffer (pH
7.4), and after dried, a microplate liquid
scintillation cocktail was added and the radioactivity
was measured with a microplate scintillation counter.
Radiocactivity in the presence of 10 uM phentolamine
hydrochloride was assumed as nonspecific binding.

ICsp value was calculated from concentration-
dependent reaction using a non-linear analysis program.
Ki value was calculated from ICsq value using Cheng-

Prussoff formula.

Pharmacological Test 2

Partial agonistic activity on dopamine D,
receptor using D; receptor expression cells

Partial agonistic activity on dopamine D,
receptor was evaluated by quantitatively determining
cyclic AMP production inhibitory effect of a test
compound in dopamine D, receptor expression cells in

which adenosine 3’ ,5"-cyclic monophosphate (cyclic AMP)



havi ng di ssolved therein 3 mM of a test conpound.

After allowed to incubate at 370C , 5% carbon di oxi de
woanwittizeem for 20 minutes, the cul ture nmedi um RET/JP2006/308162

replaced with 100 ml of forskolin stinulative culture

medi um (1 MDM cul ture nedi um, ,@. 1% sodi um ascor bat e,

0.1 nM sodi um hypoxant hine, 16 nMthym di ne, 10 mM

fob&%@hb‘%,lo%ogla@vll%‘cﬂu%%lau?%{ ﬂoﬂ@%&yl%%md\fati@ﬂl ng

3 mM of the test conpound ssol ved therein and
al l oved to i Aewhat @cabmBiAGnt 24 Lathon ol ¥dderor

condition for 10 m nutes. After the cul ture nedi um was

r eeapedss209 ChiokskysiamskB ra@uweous CHERE o4 A rsdam
Bi osci ence, reagent attached to cyclic AMP biotrack
enzyieumedndas sayudystrenmneddsimdi (Spensed sanbsihdiken f or
10 m nutes. The aqueous sol ution of each well was used
SasDalkagpbésf Hedhimas yfEAENtu18anpl esdiom)eds)lyr efwerdl
quadruply diluted were subjected to neasurenent of the
qularing Bereyel € ANP.dmilngentieidBdve- d6s¢d/red
enzyme i mmunoassay system Inhibition ratio of the

r e§gé@PF9@YFé§t géﬁpb@ﬁ@lv\ﬁ§n@5ﬂ@apat &d lagdlsasy urhat

t he quant of c clic AMP of the wel| to which no
tegyp€6ﬁBBﬁ¥Hema% addetn ¥$940696 2Fn 3tAF s2BApPFi E2EESE

RELARE L S e R e R L
Othgnngxégyﬂ%ll microtiter plate coated with poly-L-lysine
and grown under the same condition for 2 days. Each

well was washed with 100 pl of a culture medium (IMDM
culture medium, 0.1 mM sodium hypoxanthine, 16 uM
thymidine). The culture medium was replaced with 50 ul

15 of culture medium (IMDM culture medium, 0.1% sodium
ascorbate, 0.1 mM sodium hypoxanthine, 16 uM thymidine)
having dissolved therein 3 pM of a test compound.
After allowed to incubate at 37°C, 5% carbon dioxide
condition for 20 minutes, the culture medium was

20 replaced with 100 pl of forskolin stimulative culture
medium (IMDM culture medium, 0.1% sodium ascorbate, 0.1
mM sodium hypoxanthine, 16 puM thymidine, 10 pM
forskolin, 500 pM 3-isobutyl-l-methylxanthine) having 3
UM of the test compound dissolved therein and allowed

25 to incubate at 37°C, 5% carbon dioxide condition for 10
minutes. After the culture medium was removed, 200 ul
of Lysis 1B aqueous solution (Amersham Bioscience,

reagent attached to cyclic AMP biotrack enzyme



activity. It was confirned that test conpounds had

partial agonistic activity for dopam ne D2 receptor in
woOheocabose- descri bed test. Since the test conpedmdB2006&308162

partial agonistic activity for dopam ne D2 receptor,

they can stabilize dopam nejneurotransmni ssion to a

normal condition in a schizophrenia patient and as a

r eseiunoaxbili ysfem)exarple.sResdd hanshdiegat Fye 10
condition inproving effect, cognitive inpairnent

i Muiavieg . efEEQta@m@oﬁhesaﬂmﬁldnﬂﬂﬂ(Hﬁdﬂﬂwém&Tth used as
ef fects without causing side effects. Pharnmacol ogi cal

Test s8mphhi Bbtrompashirentnan agemprigs Med moisad-ement
stereotyped behavior in rats Wstar rats (nmal e,

si guseveplyesksudkd, wdapan8bGecitrcl )t oreren susethers: t@Stthe
animals. A test conpound was suspended in 5% gum

Sar gbparitphgsi evediicahMBaliphagot hgatedoyveusiony b el sz yme
mortar and was diluted with the same solvent if .
netBBYBPYSSTESEYERPRRI sIneibltdsonedadier mifghhe rmaanantive
day before. onor phine (0.7 nmg/ kg) was subcut aneously

ad ﬁst%m@aAﬁé Wﬁkgﬁlquhaa?daﬁﬁépmé@&ht@@a thensaid ity

of cyclic AMP of the well to which no test compound was
added was 100%. 1In this empiric test system, dopamine

10 which was used as a control drug suppressed the
guantity of cyclic AMP to about 10% as the maximum
activity.

It was confirmed that test compounds had
partial agonistic activity for dopamine D, receptor in

15 the above-described test.

Since the test compounds has partial
agonistic activity for dopamine D, receptor, they can
stabilize dopamine neurotransmission to a normal
condition in a schizophrenia patient and as a result,

20 exhibit, for example, positive and negative condition
improving effect, cognitive impairment improving effect
and the other symptom improving effects without causing

side effects.

Pharmacological Test 3
25 Inhibitory effect on apomorphine-induced
stereotyped behavior in rats

Wistar rats (male, six-seven weeks old, Japan



was orally adm nistered (5 m/kg) . Stereotyped

behavi or was observed for 1 m nute respectively 20, 30
wanweA@24si nut es aft er aponor phi ne injection. TRET/JP2006/308162

st ereot yped behavi or of each ani mal was quantified

according to the follow ng cpsgition and score made at

three points were summed up and the anti aponor phi ne

ef fagt, wag ovaldial edse Pl s testt aph ik ssverg psed Eﬁﬁlpound

each group. 0 : The appearance of the animals Is the

sank AsEdtRed reated gat Sérébicp(ﬁﬁggibﬂé@yéal saline or

sniffing, constant exploratory activitiy; 2 :

Contd terQusissitid farmgagdes inash€a EXPhar @b or §i Bet &N §¥Yth3the

Conti nuous sniffing, discontinuous biting, gnaw ng

6r darekisnd.vever Vi hriefeperdwds of | oconptor activity;

4

Conti nuous biting, gnaw ng or licking; no

Sexpl orat ory detstvidnimaNen-wadrani tadtsd abvstnt@ht from the
anal ysis systemwas used for all statistical p

r oceysibed orewhedptdmesingriirfa cidhce my Obabiva s ysviatweamasusly
| ower than 0.05, it was | %.d%ed that a significant

di eedaseé eeridst(dd n1vhe)
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our after each test compound
was orally administered (5 ml/kg). Stereotyped
behavior was observed for 1 minute respectively 20, 30
and 40 minutes after apoﬁorphine injection.

The stereotyped behavior of each animal was
quantified according to the following condition and
score made at three points were summed up and the anti-
apomorphine effect was evaluated. Six test animals
were used for each group.

0: The appearance of the animals is the same
as saline treated rats;

1: Discontinuous sniffing, constant
exploratory activity;

2: Continuous sniffing, periodic exploratory
activity:;

3: Continuous sniffing, discontinuous biting,
gnawing or licking. Very brief periods of locomotor
activity;

4: Continuous biting, gnawing or licking; no
exploratory activity.

Non-clinical statistical analysis system was

used for all statistical processing. When the



di fference of the score between the sol vent

adm ni stration group and each test conpound
wadnieniistes at i on group was anal yzed usi ng W | cOROMWIP2006/308162

ranksumtest or Steel test. In addition, linear

regressi on anal ysis was use or cal culating 50%

effective dose (95 % confidénce interval). Since the

test gaowpeURds gaewgllmb&lybkfta%g @JafseCﬂoJéJf than 0.05, it
aponorphlne i nduced stereotyped behavior, it was

copbkr grRdgthatnbbeat @&bnﬁ@ﬁ'@@%d&l‘f@é%e%é QRCEPHQAUA.  The
ant agoni sti c effect. Pharmacol ogi cal Test 4 Inhibitory

effilecfeceBnty Pr2thb- dbBRENBEYwdeni eteamIeiard ne (DA )
i nduced head twitch in rats Wstar rats (mal e,

Si xdmeneptweeksnogdougapas Sk€h taet) ceafiuised as

test animals. A test conpound was suspended in 5% gum
5aradinthiéphysiohogroap waki arabdyzwdt ers)nds g cixcagatsamk-

nortar and was diluted with the sane solvent if

nezessheyt Fesftaalnmbbstwer énfadtediowver diigletaf remrdssion

day before. DA (5.0 ng/kg) was subcutaneously

adridl B8 &8 evas 1upeAkEPrichoovlating 846h efdsctégepcinsed

was orally admnistered (5 m /kg) . The nunber of head
(95 % confidence interval).

Since the test compounds showed inhibitory
10 effect for apomorphine-induced stereotyped behavior, it
was confirmed that the test compounds have D, receptor

antagonistic effect.

Pharmacclogical Test 4

Inhibitory effect on (£)D-2,5-dimethoxy-4-

15 iodoamphetamine (DOI) induced head twitch in rats

Wistar rats (male, six-seven weeks old, Japan
SLC, Inc.) were used as test animals. A test compound
was suspended in 5% gum arabic/ (physiological saline or
water) using an agate mortar and was diluted with the
20 same solvent if necessary.

Test animals were fasted overnight from the
day before. DOI (5.0 mg/kg) was subcutaneously
administered (1 ml/kg) 1 hour after each test compound
was orally administered (5 ml/kg). The number of head
25 twitches was counted for 10 minutes immediately after

DOI injection. Six test animals were used for each

group.



tw tches was counted for 10 mnutes i mediately after
DO injection. Six test animals were used for each

wanrospiNem- cl i ni cal statistical anal ysis was uBed/JPmme/308162

all statistical processing. Wien the significance
probability value was |ower {ghan 0.05, it was judged

that a significant difference existed. The difference

of the nunbemocatchead daw tsthes skeloagendde, S04 ue used
adm ni stration group and each test conpound

adfbpi atlakitanigtaun IWas cdeakyagd USINRG ttHeSdidificance
Dunnett 's test. In addition, |inear regression
anakybiebinasyusedukowasallowkat kAgn50%0ef,f aad iwess dasRyed
(95 % confidence interval). Since the test conpounds
shohetd anhibnibdigaptf diffeaenbel exkndueed haack tdiiffdrence
it was confirned that the test conpounds have

S sepbt bhiennsibarre€eptord amtagbassbetwekiedthe solvent
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Phar macol ogi cal Test 5 Catal epsy inducing effect in
raddninsshraEaes ghrake, asdxesebehenbekorpicdindlapan
SLC, Inc.) were used as test animals. A test conpound
weRAB LR pERBREL PR BUPHBENTAFaBl 2L Y ERRY §SANegitcalesfaloe

or_water) usjng an agate nortar and was diluted with
thlgunnet%'s £egt. I agdition, finear regression

analysis was used for calculating 50% effective dose
(95 % confidence intervai).

Since the test compounds showed inhibitory
effect for DOI-induced head twitch, it was confirmed
that the test compounds have serotonin 5HT,; receptor

antagonistic effect.

Pharmacological Test 5

Catalepsy inducing effect in rats

Wistar rats (male, six-seven weeks old, Japan
SLC, Inc.) were used as test animals. A test compound
was suspended in 5% gum arabic/(physiological saline or
water) using an agate mortar and was diluted with the
same solvent if necessary.

Test animals were fasted overnight from the
day before observation on catalepsy and ptosis was
performed 1, 2, 4, 6 and 8 hours after each test
compound was orally administered (5 ml/kg). Six test
animals were used for each group.

One forepaw of a rat was placed on an edge of



sanme solvent if necessary. Test animals were fasted
overnight fromthe day before observation on catal epsy

wanweptinsiks was performed 1, -2, 4 , 6 and 8 ROUAB2006/308162

after each test conpound was orally adm nistered (5
m/kg) . Six test animals wersg; used for each group.

One forepaw of a rat was placed on an edge ofa stee
smal steex (Madtih:iod: Seemmtiems s 4n0 &ggt;tﬂse! ght: o, 2
cm) (an unnatural pose) and when the rat nmaintained

t heiepege :f or 2meg thah Ehsecedsosd) Wasd) wegedetdatat
the case was catal epsy positive. This observati on was
pehanted niehr edet ipte: alorratdrpaitdn aMdséforder ei Magas
at | east one positive case, it was judged that
catjakdepsly thaturthed dasd head nditd ldidy posibivesulThis
catal epsy induction effect of a test conpound was

Sdi sbseirabédofir omsi peidfidmred efffrest toimes at each point,
aponor phi ne-i nduced stereotyped behavior, therefore it
wagnduggeshedet Was appriaratsicoe foorsextvapyasan ddl was
side effect in clinic would be | ow. Pharnacol ogica
TedtdgeRpa8aE e FBRE L6P S¥e rasictine d S-Hhaiptgkieridual .

inhibitory activity of a test conpound by rat brain
synapt osome As a result, catalepsy induction effect of a
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test compound was dissociated from inhibitory effect on
apomorphine-induced stereotyped behavior, therefore it
was suggested that apprehension for extrapyramidal side

effect in clinic would be low.

Pharmacological Test 6

Measurement of serotonin (5-HT) uptake
inhibitory activity of a test compound by rat brain
synaptosome

Wistar male rats were decapitated, the brain
was retrieved and frontal cortex was dissected out, and
it was homogenized in 0.32 M sucrose solution of a
weight 20 times of the weight of the tissue using a
Potter type homogenizer. The homogenate was
centrifuged at 4°C, 1,000 x g for 10 minutes, the
obtained supernatant was further centrifuged at 4°C,
20,000 x g for 20 minutes, and the pellet was suspended
in an incubation buffer (20 mM Hepes buffer (pH 7.4)
containing 10 mM glucose, 145 mM sodium chloride, 4.5

mM potassium chloride, 1.2 mM magnesium chloride, 1.5



Wstar male rats were decapitated, the brain was
retrieved and frontal cortex was dissected out, and it

woasoshomsgeni zed in 0.32 M sucrose sol ution of PaTUR10g61508162
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20 tinmes of the weight of the tissue using a Potter
type honogeni zer. The honogegate was centrifuged at
4C, 1,000 x g for 10 m nutes, the obtai ned supernat ant

wasm f st Betmcent b+igged ahidRCras20s800a% &l 20
m nutes, and the pellet was suspended in an incubation

bué frespt 2o Hepesibuffer (pH 7.4) containing 10 nM
gl ucose, 145 nM sodi um chl oride, 4.5 nM pot assi um

chl oride, 1.2-wM upgakesiaarchbarwvde, pdrioiineal ¢huem
chl oride) , which was used as crude synaptosone

f ractumon. o5-HI0 upt akeingaet $Orwads penhdr bedtbn alate and
volunme of 200 m wusing a 96-well round bottom pl ate
arrbpay e nef {rfd hatowoaoent ¥ Aon oh0 10MiMvehdaaddsodi um
ascorbate (final concentration 0.2 ng/m) were

corten eal ¢ n( il neubasnbrabion ef - Apda/MéAcvEsa and
used. I ncubation buffer (total counting) , nonl abel ed
5- 39 fFined Wordehtrerbatimpul Fdk- 4peri Fpaction and
counting) and the diluted test conmpound (fina

c tration 300nM were added to each well. Onetenth

Incubation buffer (total counting), non-
labeled 5-HT (final concentration 10uM, non-specific
counting) and the diluted test compound (final
concentration 300nM) were added to each well. One-
tenth quantity of the final volume of the synaptosome
fraction was added and after preincubated at 37°C for 10
minutes, tritium labeled 5-HT solution (final
concentration 8 nM) was added and uptake reaction was
started at 37°C. The uptake time was 10 minutes and the
reaction was terminated by vacuum filtration through a
96-well fiber glass filter paper plate, and after the
filter paper was washed with cold normal saline, it was
dried enough and Microscint0 (Perkin-Elmer) was added
to the filter and remaining radiocactivity on the filter
was measured.

Serotonin uptake inhibitory activity (%) was
calculated from the radioactivity of total counting as
100%, of non-specific counting as 0%, and of counting

obtained with test compound.



quantity of the final volunme of the synaptosone
fraction was added and after preincubated at 37C for
waQossimesees, tritium |l abel ed 5-HT sol ution (fi ra/JP2006/308162
concentration 8 nM was added and uptake reaction was
started at 37C. The uptake {gse was 10 m nutes and the
reaction was termnated by vacuumfiltration through a
Oy weFl iihbeitobasscf pluenspaper plate, and after the
filter paper was washed with cold norrmal saline, it
wak0 O [ edoenpugbt ande et osctas© CPapkundENBREpe®ASiC
added to the filter and remaining radi oactivity on the
fiddvent Vas Urelaske ed/ (Betel codumnuplake Upheke)ery
activity (%9 was calculated fromthe radioactivity of
t datspeuhfingasnii00% Uptaken) 5pddiXic counting as
0% and of counting obtained with test conpound. % of
i nhibition of 5-HT(% = 100- [(Count obtained with test
conpound- Nonspeci fic count (0% Uptake) )/ (Total count
( 10020 Thtakiey arqowepeei i1 cthourex 0pbeaksd) ) | x
100 The results are shown in the next Table 24. Tabl e
24Pr epar ati on Exanples 100 g of a conpound of the
present invention, 40 g of Avicel (trade name, product
of Asahi Chem cal Industry Co., Ltd.), 30 g of corn
starch and 2 g of



magnesi um st earate was m xed and polished and tabl eted

wth a pestle for glycocalyx RO nm The obtai ned
woahleatizasas coated with a filmusing a fil m corCTABR006/308162

agent made up of 10 g of TGC-5 (trade nane, product of

Shi n- Etsu Chem cal Co., Ltd hydr oxypr opyl ,

nmet hyl cel lul ose) , 3 g of papﬁethylene gl ycol 6000, 40

gskgr oil and an appropriate anmount of ethano
to produce a filmcoated tablet of the above
conposi tion. CLAIMS 1 . A heterocyclic conpound

represented by the formul a (1) : [mhereln ring Q
A represents

- he
carb%ﬁmfﬁTﬁ%ﬂ”ﬁdnd bet ween th¥43 p03|t|on and
4- po@WPWHHﬁ%?‘iﬁe het er ocycl i &8kel eton containing Z
and W“P?b‘%@@ﬁ%g a singl e bon#lor a double bond) ;the
ri ngS TP fﬁﬁW at | east one ¥dbstituent selected from

t he giou %gﬁ?lgtlng of a Iom@r al kyl group, a | ower

ompoul
aIkecﬂ’mu iole | ower alkyny? ,aroup, a

Compound of Example 8 95.0
Compound of Example & 973
Compound of Example 10 92.6
Compound of Example 11 92.5
Compound of Example 13 . 77.0
Compound of Example 14 85.2
Compound of Example 15 87.2
Compound of Example 16 . 86.7
Compound of Example 17 86.3
Compound of Example 18 . 91.1
Compound of Example 19 86.3
Compound of Example 20 928
Compound of Example 21 81.4
Compound of Example 22 90.8
Compound of Example 23 955
Compound of Example 24 975
Compound of Example 25 ' 91.9
Compound of Example 26 ’ 92.0
Compound of Example 27 94.0
Compound of Example 28 95.3
Compound of Example 30 95.8
Compound of Example 31 ‘ 96.3
Compound of Example 32 i 96.9
Compound of Example 33 " 843
Compound of Example 34 94.2
Compound of Example 35 93.4
Compound of Example 36 874
Compound of Exampie 37 97.7
Compound of Example 38 96.7
Compound of Example 39 992
Compound of Example 40 916
Compound of Example 41 : 95.1
Compound of Example 64 730
Compound of Example 65 . 729
Compound of Example 66 .1
Compound of Example 67 . 939
Compound of Example 68 957

Compound of Example 69 96.3




hydroxy group, a | ower al koxy group, a hal ogenated
| ower al kyl group, an aryl group, an aryl |ower alkyl

wanroospi24am aryl | ower al koxy group, an aryl car BOmygP2006/308162

group, a | ower al kenyl oxy group, a | ower al kanoyl
group, a | ower al kanoyl oxy gé up, a cycl oal kyl group,
a cycl oal kyl | ower al kyl 3 a hal ogen atom a

ca§€g§§¥gt958ugxgﬁgigsnay have a | ower alkyl group, a

car group wer al koxycar bonyl group, an am no

group which my agf 4 k?ﬁgguﬁhk8?0¥heg§9%%enﬁ QE%%%tlon,

group, a hydroxy~ |l ower a group m no

al kyl gopeupyyBEEh( E@XanMSmé Ig}é@auelckw ASAHR: Aemical
thi enyl group, a saturate ereg

het gy @sPAECYEL | CLOLOUP gON abE'BQrﬂ 50a2cRi bhegeng
at onms-substituted | ower al yl group and an oxo group

Rond i £5@nt St 8a Ay Hs 0ges At Q8H0Ana@ peMeEhaLKYhAJEAYRated
and A represents -0-A 1- (wherein i represents an

5 alkytiene gsoupe W £hghpyobelgubsidtahed with a hydroxy

10

group (wherein the al kyl ene group nay contain one

oxygen atomThe cbtaiveedat&lehyt emes groapydowiahl awed lm

al kyl ene group; provided that when A represents a

| ov@kng a film coating agent made up of 10 g of TC-5
(trade name, product of Shin-Etsu Chemical Co., Ltd.,
hydroxypropyl methylcellulose), 3 g of polyethylene
glycol 6000, 40 g of castor oil and an appropriate

amount of ethanol to produce a film coated tablet of

the above composition.



al kyl ene group, the ring Qrepresents a bicyclic group
sel ected fromthe group consisting of:(wherein the
woantsanz24sar bon bond represents a single bond oPC®JIP2006/308162
doubl e bond) ] or a salt thereof. 2 . The heterocyclic
conpound of the formula (1) ggcording toclaim1 ,
wherein the ring Q represen% a bicyclic group
sel ected fromthe group ceRsigii ng of : and (wherein
t he carbon-carbon bond betmeen the 3-position and
4-jposi tion c n
rébresents g£s$ng Pb%%&iigr82@§%§§a %5é§§hF%g PVnEhS
ey Baves 1(1p. 3 substituents selected fromthe group
consi sting of a lower al kyl group, a |ower alkenyl
group, a lower al kynyl group, a hydroxy group, a |ower
al koxy group, a hal ogenat edk,l ower al kyl group, a
phenyl group, a_phenyl Io al kyl -g oup, a napht hyl
| ower al kyl grgup, 3§ phe | awer y group, a
napht hyl | ower{ al&koxy grggngp bex groupy a |ower
al kenyl oxy group,_ & | ower anoyl rgroOup, a | ower
al kanoyl oxy group, a cyclo C3-C8 @l kyly group, a cyclo
C3-C8 al kyl | ower al kyl group, a ha gen atom a
car banoyl group which nmay have a | ower al kyl

O

[wherein ring Q represented by

represents

(wherein

Z—Y

represents -NH-CHz-, ~-N=CH-, -CH;-NH- or -CH=N-; and

the carbon-carbon bond

between the 3-position and 4-position of the
heterocyclic skeleton containing Z and Y represents a

single bond or a double bond);



group, a carboxy group, a |lower al koxycarbonyl group,
an am no group which may have a | ower al kanoyl group,
wa 2metmpiegr oup, a hydroxy | ower al kyl group, aRCaIP1006/308162
| ower al kyl group which may have a | ower al kyl group,
a thienyl group and a saturigﬁ - to 6-nmenbered
het er ononocycl i c group cont ing 1 to 2 nitrogen

b | |k
Yoo n 13- Cunerbentac Bepfushard 2UCreBs et P grali et
shicho TR D SUOSLT YLEHWLR 3 DYFEOE o ol L s

t he éne group ntal n one oxygen a

fgé£o$§er§0£ow§r Iﬁénpft FB&%?'hclgﬁ%Eo%ﬁ§%9%d¥2ﬁ0%5

(1) according erein
fe@§§§8£§3g909§ glstgkog@kégyegksqgfr%mwér%gaﬂ%ﬂ%d

consi sting” of ring Q may have substi tuent's

sel @pd£daf koM Hheugr OHR 0P8I §tbiAP, Obknaak@uen Aldwyla1kyl
group, a | ower al kenyl group, a |lower al kynyl group, a

hyght Oxy, 0s0Upryva Lomer alkexy greup, anhalkggenatrsyl
| oner al kyl group, a phenyl group, a phenyl | ower

al kydugr oaploae naphkdyylbeywegralkyl agiowpr aliaemyll

| ower al koxy group, a naphthyl |ower al koxy group, a
begwzoyd, gr olipyen &bkenonl kenyboxypgraupycadckdwerl group, a
al kanoyl grOUf a | ower al kanoyl oxy group, a cyclo
CFesleakiyl lower alkyl group, a halogen atom, a

carbamoyl group which may have a lower alkyl group, a
carboxy group, a lower alkoxycarbonyl group, an amino
group which may have a lower alkanoyl group, a nitro
group, a hydroxy lower alkyl group, an amino lower
alkyl group which may have a lower alkyl group, a
thienyl group, a saturated 3- to 8-membered
heteromonocyclic group containing 1 to 2 nitrogen
atoms—-substituted lower alkyl group and an oxo group;

R; represents a hydrogen atom or a lower alkyl
group; and

A represents -0-A;- (wherein A; represents an
alkylene group which may be substituted with a hydroxy
group (wherein theAalkylene group may contain one
oxygen atom) or a lower alkenylene group) or a lower
alkylene group:;

provided that when A represents a lower
alkylene group, the ring Q represents a bicyclic group

selected from the group consisting of:



group, a cyclo C3-C8 al kyl |ower al kyl group, a
hal ogen atom a carbanoyl group which may have a | ower
wabkbosliigioup, a carboxy group, a | ower al koxycaCcbore/308162
group, an am no group which may have a | ower al kanoyl
group, a nitro group, a hydrao | ower al kyl group, an
am no | ower al kyl group whi may have a | ower al kyl
group, a phenyl group, a thienyl group and a
pyrrolidinyl |ower a&alk group; and A esent s
-0-A - (wherein A eprejentshaa A -
whi ch may be subs ‘
t he al kyl ene group nay Eontain one oxygen~afoMm)), or a
salt thereof. 4 . The heterocyclic conmpound of the
formula (1) according to claim2 , wherein the ring Q
represents a bicyclic group selected fromthe group
conghstkieng ehe(khepbhhPeaQodRYy iave 1 to 3 substituents
sel ected fromthe group consisting of a |ower alkyl
group, a lower al kenyl group, a |lower al kynyl group, a
hydr oxy group, a |ower al koxy group, a hal ogenat ed
| ower al kyl group, a phenyl =gFeap, a phenyl | ower
al kyl group, a naphthyl |ower alkyl group, a phenyl
| ower al koxy group, a naphthyl |ower al koxy group, a

benzoyl group, a |ower al kenyl oxy group, a |ower
al kepbyFents a single bond or a double bond)] or a salt

thereof.
2. The heterocyclic compound of the formula (1)
according to claim 1, wherein the ring Q represents a

bicyclic group selected from the 'group consisting of:

and
X ™
I = ,/&

between the 3-position and 4-position of the bicyclic

heterocyclic skeleton represents a single bond or a



group, a |l ower al kanoyl oxy group, a cyclo C3-C8 al kyl
group, a cyclo C3-C8 al kyl | ower al kyl group, a
woabwgemeat om a car banmoyl group which may haveC®JPI&B08162

al kyl group, a carboxy group, a |ower al koxycarbonyl
group, an am no group which y have a | ower al kanoyl
group, a nitro group, a hyd | ower al kyl group, an
am.no, Lower__al kyl group which may have a | ower al kyl
grgBBPhgmgﬁpgﬂYI group and a pyrrolidinyl |ower alkyl

| . . ._.Ih '
group) or a t%ﬂeet ffg?x%}zlﬁg%ﬁ&_ﬁ hav-lé & f%%t & osq%fcéat:.fnuier}ts

conpound of ) ‘according to

compo! . ding 1
Se?éfé@aé?ef% 9 +Rer gd&rg%?e%is%s@l Clde BRe alkyl

ecte romthe gr onsi sting and(

C%PQH%?aébQBw@%ngl!R%h‘ﬂ)@?%rB% ,3aPaid 0N 181 group, a

4-position of the bicyclic¢ heterocyclic skel’eton

I epy@88RYSgRosbNOke1bRRE an kdxgoyrbephondh a1 e, Jddig

Q may have 1 to 3 substituents ' thereon selected from

t heogeouplronsgsbiupy af pachgnegrauky! a0reEhyIa IQMWET alkyl
al kenyl group, a |ower al kynyl group, a hydroxy group,

a ¢ovep, abkozxphghelploachakogenayedubower paldayll Qroom,

a phenyl group, a phenyl |ower al kyl group, a naphthyl

| omekoay kgkogpeoup, naphthyl lower alkoxy group, a benzoyl
group, a lower alkenyloxy group, a lower alkanoyl
group, a lower alkanoyloxy group, a cyclo C3-C8 alkyl
group, a cyclo C3-C8 alkyl lower alkyl group, a halogen
atom, a carbamoyl group which may have a lower alkyl
group, a carboxy group, a lower alkoxycarbonyl group,
an amino group which may have a lower alkanoyl group, a
nitro group, a hydroxy lower alkyl group, an amino
lower alkyl group which may have a lower alkyl group, a
thienyl group and a saturated 5- to 6-membered
heteromonocyclic group containing 1 to 2 nitrogen
atoms-substituted lower alkyl group; and

A represents -0-A;~ (wherein A; represents a

Cl-C6 alkylene group which may be substituted with a
hydroxy group (wherein the alkylene group may contain
one oxygen atom)), or a salt thereof.
3. The heterocyclic compound of the formula (1)

according to claim 2, wherein the ring Q represents a

bicyclic group selected from the group consisting of:



phenyl | ower al koxy group, a naphthyl |ower al koxy
group, a benzoyl group, a | ower al kenyloxy group, a
woOawsriiadckanoyl group, a | ower al kanoyl oxy gr oBROT/JB2006/308162

cyclo C3-C8 al kyl group, a cyclo C3-C8 al kyl | ower

al kyl group, a halogen atom a carbanoyl group which

may have a |ower al kyl group®Za carboxy group, a |ower

al koxycar bonyl group, an am no group which may have a

| ower al kanoyl group, a nitro group, a hydroxy | ower

al kyl group, | ower aikyl gro may have
a | ower al kyl bro P, thienyl group,{la pyrroljdinyl
| ower al kyl gr OX0 group; a A ﬁpéégﬁnts a

| ower al kyl ene grouE{,OI or a salt thereof. 6 ) The
het er ocycl i ¢ conpou of the formula (1) ac%ordlng to
claim5 |, mherein the ring Qrepresents abicyclic

group sel ect e T oy they gy o4 £onst st ing.6L s uer el n

t he car bon- car ween t osition an

4-posd di o Pfor h@héo' %%ﬁ&dgb Cc&‘ﬁé?é@fﬂ&' 58 gkebgkenalkyl

represents a single or a double bond) ; the ring

Qgmyuhave lohdr 3 Brbsyi tyeshs, sl eshed émgrh eg%ggsp a

consi sting of a |ower alkyl group, a |ower al
grordyosay | oreup al Kynywe grolpox@ group, a halogenated

lower alkyl group, a phenyl group, a phenyl lower alkyl
group, a naphthyl lower alkyl group, a phenyl lower
alkoxy group, a naphthyl lower alkoxy group, a benzoyl
group, a lower alkenyloxy group, a lower alkanoyl
group, a lower alkanoyloxy group, a cyclo C3-C8 alkyl
group, a cyclo C3-C8 alkyl lower alkyl group, a halogen
atom, a carbamoyl group which may have a lower alkyl
group, a carboxy group, a lower alkoxycarbonyl group,
an amino group which may have a lower alkanoyl group, a
nitro group, a hydroxy lower alkyl group, an amino
lower alkyl group which may have a lower alkyl group, a
phenyl group, a thienyl group and a pyrrolidinyl lower
alkyl group; and

A represents -0-A;- (wherein A; represents a
Cl-C6 alkylene group which may be substituted with a
hydroxy group (wherein the alkylene group may contain
one oxygen atom)), or a salt thereof.
4, The heterocyclic compound of the formula (1)
according to claim 2, wherein the ring Q represents a

bicyclic group selected from the group consisting of:



hydroxy group, a | ower al koxy group, a hal ogenated

| oner al kyl group, a phenyl group, a phenyl | ower
wabkbosliigioup, a napht hyl | ower al kyl group, a poeapio06/308162

| ower al koxy group, a naphthyl |ower al koxy group, a

benzoyl group, a | ower al kenyl oxy group, a |ower

al kanoyl group, a | ower alkéﬁﬁyloxy group, a cyclo

C3-C8 al kyl group, a cyclo C3-C8 al kyl |ower alkyl

group, a hal oge a car banoyl sUp-whi ch may

have a | ower aI"kyI—- —a car box ower

al koxycar bonyl m no gro oA

| ower al kanoyl group,jj a nitro group,

al kyl group, an am n® | ower al kyl group whi ch may have

a lower al kyl group, a thienyl group and a

pyrrolidinyl |lower alkyl group, or a salt thereof.7 .

The heterocyglig QQHQOE”Ha T hbRe forpuba J(hs f%fg

to claim 3 selected fromthe group consisting o
7-séfectédd- b@emzehébbrbhpoeeﬁa-létxh pbﬁeraa@d%erl am)yl

but oxy] -IH quinolin-2-one, (2) (4-benzo [Db]
t hiy ephen- 4- ybwpi-pelrghpi érbhb péom@wﬁk alkynyl group, a
-lHquinolin-2-one, (3) 7- [3- (4-benzo [Db]

t hipphexry 4gybupi per Azwvar aiybkypgepapy] a- Balogenated

4-di hydr o- 1 H qui nol i n- 2- one,
lower alkyl group, a phenyl group, a phenyl lower alkyl
group, a naphthyl lower alkyl group, a phenyl lower
alkoxy group, a naphthyl lower alkoxy group, a benzoyl
group, a lower alkenyloxy group, a lower alkanoyl
group, a lower alkanoyloxy group, a cyclo C3-C8 alkyl
group, a cyclo C3-C8 alkyl lower alkyl group, a halogen
atom, a carbamoyl group which may have a lower alkyi
group, a carboxy group, a lower alkoxycarbonyl group,
an amino group which may have a lower alkanoyl group, a
nitro group, a hydroxy lower alkyl group, an amino
lower alkyl group which may have a lower alkyl group, a
thienyl group and a pyrrolidinyl lower alkyl group) or
a salt thereof.
5; The heterocyclic compound of the formula (1)

according to claim 1, wherein the ring Q represents a

bicyclic group selected from the group consisting of:

and



(4) 7- [4- (4-benzo [b] thiophen-4-yl-piperazin- 1-yl)
but oxy] -3, 4-dihydro-I|H quinolin-2-one, (5) 7- [4-
wO04elanzw4[ b] t hi ophen-4-yl -pi perazin- 1-yl) brCOAPI006/308162

-1 -met hyl -3, 4-di hydro-I| H quinolin-2-one and (6) 6-
[3- (4-benzo [b] thiophen-4-yl-piperazin- 1-yl)
propoxy] -3, 4-di hydro- IH-qdﬁHinn 2-one; or a salt

.8 The h tero ic.C ound of the formula
(1) E@E&F&lﬁ&etG%ﬂ 93%%94xﬁ%gyfronlthe gr oup
consisting of: (1) 7- [3- (4-benzo [b]
t hi ophen-4-yl - pi perazin- 1-yl) propoxy] -3,
4-di hydro-2Hisoquinolin-1-one.(2) 7- [3- (4-benzo [Db]
t hi ophen-4-yl - pi perazin- 1-yl) propoxy] -2-nmethyl-3,
4-di hydr o- 2Hi soqui nol i n-1 one, (3) 7- [4- (4-benzo [ b]
t hi ophen-4-yl - pi perazin- 1-yl) butoxy] -2-nethyl-

4-gdip gea %#e' soguinekin- Lyone,_ (oAé)lt o[n4 #- é%e&zbol[é%lchc
b ? i

t hi ophen- 4-yl - pi perazi n-

4- géeagae%émbse%u@%hneﬁel r%@%n(t%) 751[@16( LhRNZE 2
t hi ophen-4-yl - pi perazin- 1-yl) propoxy]

-Zﬁbugpgubaghbn | -one and (6) 7- [3- (4-benzo [b]

t hi ophen-4-yl - pi perazin- 1-yl")propoxy]

- 2- et hyl - 2HehsogiihgoDi mal~ GRE&e or ta Salduddiererints
thereon selected from the group consisting of a lower
alkyl group, a lower alkenyl group, a lower alkynyl
group, a hydroxy group, a lower alkoxy group, a
halogenated lower alkyl group, a phenyl group, a phenyl
lower alkyl group, a naphthyl lower alkyl group, a
phenyl lower alkéxy group, a naphthyl lower alkoxy
group, a benzoyl group, a lower alkenyloxy group, a
lower alkanoyl group, a lower alkanoyloxy group, a
cyclo C3-C8 alkyl group, a cyclo C3-C8 alkyl lower
alkyl group, a halogen atom, a carbamoyl group which
may have a lower alkyl group, a carboxy group, a lower
alkoxycarbonyl group, an amino group which may have a
lower alkanoyl group, a nitro group, a hydroxy lower
alkyl group, an amino lower alkyl group which may have
a lower alkyl group, a thienyl group, a pyrrolidinyl
lower alkyl group and an oxo group; and

A represents a lower alkylene group, or a
salt thereof.

6. The heterocyclic compound of the formula (1)

according to claim 5, wherein the ring Q represents a



9 . A pharmaceutical conposition conprising a

het erocyclic conpound of the fornmula (1) or a salt
wohaeteaet46according to any one of clainms 1 to 8PCTAB20861308162

active ingredient and a pharmaceutically acceptabl e

carrier. 10. The pharnmaceutical conposition according

toclaim9 for treating or pPéventing central nervous

system disorders. 11. Th har euti cal conp05|t|

SR LT hUCT BEGRE: AFTBCTOR LrOM LG SFopPevainRy ing of

central nervous systemdi sorders selected fromthe

group consi sting of schi zophreni a; refractory,

intractable or oal~ey schi zophr eni g fonal
: utic di sorajet ; sor der;

di st ur bance; p

bi pol ar | type gorgerxi pol ar 11 d'erder;
depr essi on; endogenogs depresslon maj or (lepr essi on;
mel ancholy and refractory depression; dysohym c

di sorder; cyclothym c disorder; panic attack; panic
di @r}réﬂ@éln agRE a@QQ}Qbﬁw%ﬁbﬁ' pBhGbI a;

obsessi ve-conpul si ve di sorder; post-traumatic stress
di sorder; generalized anxi ety disorder; acute stress
disorder; hysteria; somatization disorder; conver si on

di sorder; pain disorder; hypeehondriasis;

between the 3-position and 4-position of the bicyclic
heterocyclic skeleton represents a single bond or a
double bond);

the ring Q may have 1 to 3 substituents
selected from the group consisting of a lower alkyl
group, a lower alkenyl group, a lower alkynyl group, a
hydroxy group, a lower alkoxy group, a halogenated
lower alkyl group, a phenyl group, a phenyl lower alkyl
group, a naphthyl lower alkyl group, a phenyl lower
alkoxy group, a naphthyl lower alkoxy group, a benzoyl
group, a lower alkenyloxy group, a lower alkanoyl
group, a lower alkanoyloxy group, a cyclo C3-C8 alkyl
group, a cyclo C3-C8 alkyl lower alkyl group, a halogen
atom, a carbamoyl group which may have a lower alkyl
group, a carboxy group, a lower alkoxycarbonyl group,
an amino group which may have a lower alkanoyl group, a
nitro group, a hydroxy lower alkyl group, an amino
lower alkyl group which may have a lower alkyl group, a
thienyl group and a pyrrolidinyl lower alkyl group, or

a salt thereof.



factitious disorder; dissociative disorder;

sexual dysfunction; sexual desire disorder; sexua
wanossiatsedi sorder; erectile dysfunction; anor eRC&JIP2006/308162

nervosa; bulima nervosa; sleep disorder; adjustnent

di sorder; al cohol abuse; al cohol intoxication; drug

addi ction; stinulant intoxicddtqon; narcotism

anhedoni a; i atrogeni ¢ anhedoni anhedoni a of a
ps?chic or n@%i q“%éﬂgﬁz‘%H%édﬁﬁ%é“ﬁE%d%ﬁa&%@ fw¥mula (1)

depressi an; oni a .assqci ate mnth SChIZ hr eni a;
dePEFREM S0 |ﬁ%@é %iﬁﬁﬁ Rfe AR r pRRtisting

assQciated with Alzhe|ner S dlsease Parklnson S
di Seéase and ot her neurodegenerative di seases;

cognitive i rnent b el

Par ki nson' sng%gease an assocz?eafléthP] St edbg aQJrQ/eeraZln_
di segses |t|m i ent af schlzophrenla
cogn?t?vgtﬁwgglﬁﬁe lggééeg%by %%fractory, intractabl e

or chronic SQQIZOth@DIth%QEb %ﬁ%hl?%'éﬁléniﬁu era21n—

obesity; migraine; pain (ache) ; nen retar

aut+sm girspbsten -(autiusab i foprehke' s di sorder; tic
di sorder; attention-def icit/hyperactivity dlsorder

conduct dlso«der 7and- Eﬂ“@e&z&qutﬁﬁaph%% Qay¥“§%§§%a21n—
for producing a pharnmaceutical conposition conprising
m k+ng) arbpbeydePcldibgdpoudd-quinolin-2~one,
(4) 7-[4-(4-benzo[blthiophen-4-yl-piperazin-
l-yl)butoxy]-3,4-dihydro-1H-quinolin-2-one,
(5) 7-[4-(4-benzo[b]thiophen-4-yl-piperazin-
l-yl)butoxy]-1-methyl-3,4~dihydro-1H-quinolin-2-one and
(6) 6-[3-(4-benzo[b]lthiophen-4-yl-piperazin-
l-yl)propoxy]-3,4-dihydro-1H-quinolin-2-one;
or a salt thereof.
8. The heterocyclic compound of the formula (1)
according to claim 4 selected from the group consisting
of:
(1) 7—[3—(4—benzo[b]thiophen-4—yl—pip¢razin—
1-yl)propoxy]-3,4-dihydro-2H-isoquinolin~1l-one
(2) 7T-[3-(4-benzo[b]thiophen-4-yl-piperazin~-
l-yl)propoxyl-2-methyl-3, 4~dihydro-2H-isoquinolin-1-
one,
(3) 7-[4-(4-benzo[b]thiophen-4-yl-piperazin-
l-yl)butoxyl-2-methyl-3,4-dihydro-2H-isoquinolin-1l-one,
(4) 7-[4-(4-benzo[b]lthiophen-4-yl-piperazin-

1—yl)butoxy]—3,4—dihydro—2H—isoquinéline-l—one,



of the formula (1) or a salt thereof according to any
one of clains 1 to 8 wwth a pharmaceutically
weacowptiathe carrier. 13. Use of a heterocycli cPcoapmoeshsic2
of the formula (1) or a salt thereof according to any
one of clains 1 to 8 as a drug.14. Use of a
het erocycli ¢ conpound of thééformula (1) or a salt

3222&"23‘5"?&32 a7 Caah R o2 ST Rlal- b ot L0
- ckept B ooy 8%;52-%399%%%5%333’1&9238%."%e ake

'ré‘?hght For tRB01 1 o aT  brEvRAPID A CBREFal: HarTiE =20
et oDy Tr e ot Bt ”?ﬁi‘g?o%h?ﬁgﬁbﬂ?loronae sal t

thereof accogglggsép%aggegggfof claims 1 to 8 to human
or animal . 16. A process for produ0|ng a heterocyclic

cogrpound r epk eseates-byr 18811 8bAYLE: £1bn: dWREN&IiRg a
ring Q represented by represents (wherein-z-

- et ©5€9¢ 51 c NEbidbZnd » o f NEKEF forfi2aNil )0l - GHeM i

and
thereof according to any one of claims 1 to 8, as an

active ingredient and a pharmaceutically acceptable
carrier.

10. The pharmaceutical composition according to
claim 9 for treating or preventing central nervous
system disorders.

11. The pharmaceutical composition according to
claim 10 for treating or preventing central nervous
system disorders selected from the group consisting of
schizophrenia; refractory, intractable or chronic
schizophrenia; emotional disturbance; psychotic
disorder; mood disorder; bipolar I type disorder;
bipolar II type disérder; depression; endogenous
depression; major depression; melancholy and refractory
depression; dysthymic disorder; cyclothymic disorder;
panic attack; panic disorder; agoraphobia; social
phobia; obsessive-compulsive disorder; post-traumatic
stress disorder; generalized anxiety disorder; acute
stress disorder; hysteria; somatization disorder;
conversion disorder; pain disorder; hypochondriasis;

factitious disorder; dissociative disorder; sexual



t he carbon-carbon bond between the 3-position and

4-position of the heterocyclic skeleton containing Z
wanaoeMi1z4epr esents a single bond or a doubl e bord)Y/JP20061808162

ring Q may have at | east one substituent selected from

the group consisting of a | ower al kyl group, a | ower

al kenyl group, a lower al kyMA8 group, a hydroxy group

AR e b e R A
I |k I b I ., I
Al BERSRORY uEas C LAl e CaRa By 2 zr%%?laaarreo%éfée;:

I . . | | kyl ] . i
PR Rt g e R R R e
Whé?.@oﬂ% have.a g?\@f%oﬁ' @alto%%geio%-C%&Oﬁa&g@&on&;
| ower ~al koxycarbonyl group, an ani no droup I Ch may

hay@iﬁuhgﬁ@r ia%g@ewc1%9UHarr@o@iitsﬁP %Fx%‘é%or?iah)’ dr oxy

| ower al kyl” group, an amino [ower al kyl group which

MYz PRYGeAi EOMBheabKYh ; OBAHRdoR 1 ENbENY! o3 RUP:c &1 mental
saturated 3- to 8-nmenbered heterononocycli'c group

copd@é 8} Nngnhetion2aNhbE68€AtaHONE tEUBShireW8Gd 0WBhedonia

al kyl group and an oxo group; R2 represents a hydrogen

atossociatédwet thl kyhigophupenand delirium; cognitive
impairment; cognitive impairment associated with
Alzheimer's disease, Parkinson's disease and other
neurodegenerative diseases; cognitive impairment caused
by Alzheimer's disease; Parkinson's disease and
assoclated neurodegenerative diseases; cognitive
impairment of schizophrenia; cognitive impairment
caused by refractory, intractable or chronic
schizophrenia; vomiting; motion sickness; obesity;
migraine; pain (ache); mental retardation; autism
disorder (autism); Tourette's disorder; tic disorder;
attention-deficit/hyperactivity disorder; conduct
disorder; and Down's syndrome.
12. A process for producing a pharmaceutical
composition comprising mixing a heterocyclic compound
of the formula (1) or a salt thereof according to any
one of claims 1 to 8 with a pharmaceutically acceptable
carrier.
13. Use of a heterocyclic compound of the formula
(1) or a salt thereof according to any one of claims 1

to 8 as a drug.



A represents -0-Ai - (wherein Ai represents an

al kyl ene group which may be substituted with a hydroxy
wanrospitadner ei n t he al kyl ene group may cont ai NPOTEP2006/308162

oxygen atonm) or a | ower al kenyl ene group) or a | ower

al kyl ene group; provided that when A represents a

| ower al kyl ene group, the ril®y Q represents a bicyclic

group selected framthe group consisting of: (wherein

th hjcar bon- cHPBoR *hEnGEEFPEYEHS §oTPRyINE bb'fadthﬁ‘ fprmula
do e bond or . a salt thereaqf, characterized by .
coﬁ‘ﬂi S ng gaﬁgagﬂe&?ogf A5 COGIFHINGCr Epe SR &F BiLaims 1

ein.the_r nd A are the sane as

der b= SbBvECPARATR. ey ERFeRERT <37 hif bosRoatam arddor

O SUpRIRLE] S2UseS ASUSL! LI g LeRCtion Sle par

PSS e Y PO OSSR R
uptake inhibitor and/or a serotonin reuptake inhibitor.
15. A method for treating or preventing a central
nervous system disorder comprising administering a
heterocyclic compound of the formula (1) or a salt
thereof according to any one of claims 1 to 8 to human
or animal.
16. A process for producing a heterocyclic

compound represented by the formula (1):

[wherein ring Q represented by

represents

(wherein
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represents -NH-CH,-, -N=CH-, -CH,-NH- or -CH=N-; and

the carbon-carbon bond

between the 3-position and 4-position of the
heterocyclic skeleton containing Z and Y represents a
single bond or a double bond):;

the ring Q may have at least one substituent
selected from the group consisting of a lower alkyl
group, a lower alkenyl group, a lower alkynyl group, a
hydroxy group, a lower alkoxy group, a halogenated
lower alkyl group, an aryl group, an aryl lower alkyl
group, an aryl lower alkoxy group, an arylcarbonyl
group, a lower alkenyloxy group, a lower alkanoyl
group, & lower alkanoyloxy group, a cycloalkyl group, a
cycloalkyl lower alkyl group, a halogen atom, a
carbamoyl group which may have a lower alkyl group, a
carboxy group, a lower alkoxycarbonyl group, an amino
group which may have a lower alkanoyl group, a nitro
group, a hydroxy lower alkyl group, an amino lower
alkyl group which may have a lower alkyl group, a
thienyl group, a saturated 3- to 8-membered
heteromonocyclic group containing 1 to 2 nitrogen

atoms—substituted lower alkyl group.and an oxo group;
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R; represents a hydrogen atom or a lower alkyl
group; and

A represents -0-A;- (wherein A; represents an
alkylene group which may be substituted with a hydroxy
group (wherein the alkylene group may contain one
oxygen atom) or a lower alkenylene group) or a lower
alkylene group:;

provided that when A represents a lower
alkylene group, the ring.Q represents a bicyclic group

selected from the group consisting of:

and
N ~
I

(wherein the carbon-carbon bond

represents a single bond or a double bond)] or a salt

thereof,

characterized by comprising a reaction of a

compound represented by the formula:

A_X1

(wherein the ring Q and A are the same as defined
above, and X; represents a halogen atom or a group which
causes a substitution reaction the same as in a halogen

atom) or a salt thereof with a compound represented by
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the formula:

Rz
amy
HN N
__/
\\ S

(wherein R; is the same as defined above) or a salt

thereof.



