1 DESCRI PTI ON Pl PERAZI NE- SUBSTI TUTED BENZOTHI OPHENES
FOR TREATMENT OF MENTAL DI SORDERS TECHNI CAL FI ELD
wd bmeprasent invention relates to a novel het eronyRbiE308162
conmpound. BACKGROUND ART 5Si nce causal factor of
schi zophrenia as well as of bipolar disorder, nopod
di sorders and enotional disorlders is heterogeneous, it
is desirable that a drug_has mul tiple pharnmacol ogi ca
effects so as to devel opBwi-de At nent spectrum
10WD2004/ 026864A1 di scl oses that a carbostyri
PHERP GRS -VEPTEPF e REEP THY O THEEG i ir ”éﬁlEAffES‘Fﬂ% |G MENTAL DISORDERS
(wherein A" represents -(CH2).CH2-, -(CH2).0-, etc.; m
represents an integer of 1 to 4; and RA represents a
hydrogen atom a Cl-4 al kyl group which may be 15
substituted with 1 to 3 fluorine atons, etc.) has D2
reegpLRkcant @gepbst activity and serotonin 2A (5- HT2A)
receptor antagonist activity and it is effective for
2 treatnent @Besgﬁégeahr enlanandnother central, neryous

system di sorders However, there is no descriptionin

V@ﬁ@@ék@g§8@4&&cbﬁﬁbuﬁa[bostyriI deri vati ves descri bed
5 in the docunent have D2 receptor partial agoni st

activity, 5-HT2A receptor antagonist activity, a

receptor antagoni st activity and serotonin uptake

| NBABGKEROYNBCARVI ty together and have a w de treatnment

spectrum 10WD 2005/019215 Al discl oses the conpounds

5 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.

10 W02004/026864A1 discloses that a carbostyril

derivative represented by the general formula:

QN N—A’ B
AL

. ? 0
RA
(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

15 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



represented by the followng fornmula: R7 GR4X
lt/Itst.".,,,,, 1 /[ ".A-- R "'"-Qe- 10 RL (wherein A

WO 30061 (H&) "CH2-, -(CH2).0- or the like;, mis aPCT/mege08162
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of 2to 5 Dis N Cor the like; Z and Q are
i ndependently N, C or CH, provided that at |east one
of 15 Zand Qis N, X and Y are i ndependently C, N or

the |ike, and.the, bond bet Y i i ngl
acs e B OR STRTRGHPOGERS PO ESRAHKFErGFadp Tor ot

[ 'té%“df§0r5% gpd_R?ieach represents hydrogen
al group or he'rike; and G represents a group of

20 [ ' ' which bind
dopan ne” 02 FelerPer shbEe SO0ET 18515 AP eBenes ¢ ha
S@ﬂﬁ%ﬂpﬂpﬂy@§§4giS€$$§Egafggg@%Qifaa@rﬁgaeg%bg!?%s%%ibed

3 partial agonists o receptors or an actrVvi

ant-agoR dsc@he 2 KoFePh orx%q%gonfﬁ%at 3 £f f&g&ﬁ v for

the treatnment of schizophreni r centra

nelctaus 1Sy,stemTAHeWeYBE o VP 20050019215 +Al; 14GES ot

specifically disclose the conpounds of the présent

| meeritar DISEFQBURE £ TRAE: § NVENTSON Aon ohj 8pt aRE
the present invention is to 10 provide an

annhhp$ydivaty aarisglwhitodgdidsea anhdetats eat wedt treatment
spectrum Iless side effects and excellent tolerability
aRgesafremy: as conpared with wel |l -known typical and

atypi cal an%%ﬁs chotic drugs. The present inventors

have conduc 1 3/ttt v A s t Al @0 76 tiee compounds
above-descr%ng probl em and consequently succeeded in

syRPhESELIHRG 2MdvE FOMsIuE Wi eH Ifss” dopani ne 02

receptor partial agonist activity (02 receptor partia
agoni st activity), serotonin 5-HT2A receptor
antagoni st activity (S-EHZA reggptor ant agoni st

585
Rhs/\/ N\A/RLS/\Q/ T/&O
R1

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

some compounds disclosed therein have an activity as



20 activity) and adrenalin al receptor antagoni st
activity (al receptor antagonist activity) and further

whamesened oni n uptake inhibitory effect (or sepOrL/ores/308162

reuptake inhibitory effect) together in addition to
these effects. The present invention has been 25
conmpl et ed based on this findPng. The

e R SRPE R el Loyl cameend

%TP_Eelgnigggegg ﬁpresented_Pybred ezeq%%aéﬁggrnge for
3. pos.%%%‘%%$43€25?$. SRPBFoeRe Heferblael e earet on
ts a

represen " single bond or a
dgﬁ%ﬁhﬂtond%gagg the ring Q nmay have at

51 east one S%éx‘r@@”twée%@?é?@l%?@“ Aped%g“
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consi sting of a |ower al group ower aﬁkenyl
granini & dovey @ kynyde %@@pcoﬁpsﬁﬁagxaffg&aeppr@sleg\e'er

al koxy group, a hal ogenat ed
invention.

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):



5 lower al kyl group, an aryl group, an aryl [|ower

al kyl group, an aryl |ower al koxy group, an
wa@aeobaebonyl group, a | ower al kenyl oxy group, PEI/irro&i308162

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

cycl oal kyl group, a cycloal kyl |ower alkyl group, a

hal ogen atom a 10 car banoyl 4group whi 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, an am no | ower IkyI group which may have

a lower al kyl group, a 15 thq nyl group, a saturated

3- to 8-nenbered 8 onon cgmmpcoManﬂngl
to 2 nitrogen a o oSt tedM yl group and
an 0xo group; sent§\ D@dro. gt om oMa | ower

al kyl group; ant—20A represents -(
represents an al kyl ene group which fgy I substituted
with a hydroxy group (wherein the al ene group may
contain one oxygen aton) or a | ower al kenyl ene group)
Or [@hé BB ﬁiﬂf@”@nge?!&@@@ntgéprV' ded that when A
represents a | ower al kyl ene group, the ring Q
represents a bicyclic group selected fromthe group
consisting of: 6 (wherein the carbon-carbon bond

represents a single bond op~a double bond)] or a salt
t hereof. The present invertien provides a heterocyclic
5 conmpound represented by the general formula (1),

wherein the ring Q represents a bicyclic group
sel ected fromthe group consisting of:

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);



and (wherein the carbon-carbon bond bet ween t he
3-position and 4-position of the bicyclic 10

wedoenoayLl i ¢ skel eton represents a 'singl e bordr/oroes/308162
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7 double bond); the ring Q may have 1 to 3
substituents selected fromthe group consisting of a
| oner al kyl group, a | ower a?kenyl group, a |l ower

aroup. a hal Siersted Gt %I%I’é@ ERRS aopRenget i tuent

g“"I%cg%%@BBfer”%l B i B R r8hpe SORRBhE NG

I I
oty Tt Pl QZPIIPEIEBSI'P%%%I@% Ry 2
Ad I

wfﬁ/rog{gou% ajlqﬁ%l gér)lo}g%ﬁp}% ogegrﬁgp%?&gygéo
cqro%foyalugnowdw Chy By ave, baow ﬂ%yll&wypamyl

car boxy group, "ower al koxycar onyl " group, an ‘am no

glg@uRpihieh aFeM Ilamﬂ QAEio:8) kanay, gir@t@ry;@ca%éwio
group, a hydroxy |ower al kyl" group, an amno | ower

algllupgr euR owire i Inesh Jiasse, aydcamsr al ke Or OUandy 1
thienyl group and a saturated 5- to 6-nenbered

hetreugyorodyeleirc agriaun yWdedaigioup,1 4 acZ-lvdXiogenyroup, a
at ons-substituted | ower al kyl group; and 20A
r epcésentkyl- Qoxer (adberleigr Alp,r eprhederten aatldr,06
al kyl ene group whi ch may be substituted with a hydroxy
gEsgpa r SR UPh&hdlaky Iievve hgivsup Ao bt aeoup, a
oxygen atom)), or a salt thereof. The present
. ﬁééﬁ?%@(n PR dés 18 MRt é‘rléWé’lqaé”b?Schlorﬁ)%% an amino
resen th ener for ré}é% wherein the
BRG0E FeRrEoBAve T2V &y a e gPus el e AR Gt

95988p90%35§&k8gy010we§ 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:



the ring Q my have 1 to 3 substituents selected from
the group consisting of a | ower al kyl group, a | ower

wa@bdoenydsegroup, a lower al kynyl group, a hydr oxyT/gr0041308162
a | ower al koxy group, a, hal ogenated | ower al kyl group,
5 a phenyl group, a phenyl |ower alkyl group, a
napht hyl | ower al kyl group, @ phenyl |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 al kanoyl oxy~gresp, a cyclo C3-£8 alkyl group, a
cyclo 10 03-08 § al ogen
atom a carbanmy g D )
group, a carboxy grouﬁ},51 a | ower al koXyca ooﬁyl gr oup,
an am no group which ray have a | ower al kanoyl group,
a nitro group, a hydroxy |ower al kyl group, an am no
|l o . al Whj ve a |l ower al kyl
gr@ﬁ%?%%“gﬁgﬁéfggggﬁbwagggﬁ?§%§p§group and a
pyrrolidinyl |ower alkyl group; and A represents
-0-Al- (wherein Al represents a 01-06 al kyl ene group
whi ch nmay be substituted w t-h-4-20 hydroxy group
(wherein the al kyl ene group nmay contain one oxygen
atonm)), or a salt thereof. The present
i nvention provides a heterocyclic conpound represented
byeiche ganer al sfiognd ddrid ,or & Whelela boediingrQ salt
represents a bicyclic group selected fromthe group
cohsirstamg of : (the ring Q may have 1 to 3
substituents selected fromthe group ,consisting of a
| oner al kyl egipggserd lioweantE Kergfogidep, aahbmepcyclic
al kynyl group, a hydroxy group, a |ower al koxy %roup,

S a RAPCYERaEPICSRETSA 1B e phefgfmgtaupl) a
phenyl .| ower al.kyl group, a naphthyl |ower alkyl
QPSR pienyTL PoRker SRS Gy Gub B ibht A P i ected
a%§%§yt%2$ ouf %%%%Q%Fi}QJQﬁQUD’ a | ower al kenyl oxy
group, a r-al’kanoyl “group,” a | ower al kanoyl oxy

group, a cyclo 03-C8 al kyl group, a cyclo 03-C8 al kyl
| ower al kyl group, a halogen atom a carbanoyl group

whi § nﬁﬁ:;.vela v alkyﬁ;j%f?agL_aﬂi:Bf:i¥ gr | SN
| ower_al koxyca | _group, (151an_Am Qo group Whijch -
may haveYa 1 ower aI%ano@l gr ﬁb,Néﬁnitr groupt a & Ny

hydr oxy ftower al kyl Hgroup, an anmino | ower al kyl groupo
whi ch y have a | ower al kyl group, a thienyl group
and a®pfrrolidinyl |ower alkyl group) or a salt
thereof. 20The present invention provides a

het er ocyclic

l S B
= ./'ij

(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

wealoeainraes ' fromthe group consisting of: 10 PCT/JP2006/308162

(wherein the carbon-carbon bond between the 3-position
and 4-position of the above-nentioned bicyclic
heterocycllc skel eton represénts a single bond or a
bl e. bond 5the ring Q may have 1 to 3 substituents
%%%esgPééﬁed fromthe group consisting of a | ower

alk | group, | ower al ken o] a_l ower al kyn
groﬁp ga h$dF§§yer%u§ maYYEag ipESXQ jﬁ@ﬁﬁltéﬁﬁ%s

hal d.| Ik h
R LR RS Tt

h
o P@uypgr%ug%b%ﬁ%@ S e R

oo o kel om e o oy
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|‘%%Heﬂ5a?ﬁyylgﬂéﬁwp’a H@ﬁ Qeﬁﬁgﬁﬁn] agﬁéﬁ9§”9%&er alkyl

group whi ch may have a carb

grihp 2 4 avWebnheh XN&%poé‘kagrQHQupanaaﬂhBH 9r 94Rer
whi ch nmay have a | ower al kanoyl group, a nltro group

a dlitoxygtane, &lkagh@iPLploRdr all Rexy oyebusl K¥! benzoyl
group which may have 20 a | ower al kyl group, a thienyl

grouip a Ppyrawott dIkdny Idx§ oyesup) kyl 1Loweupaarednanl 0xo
group; and A represents a | ower al kyl ene
gragyeora dlayegr alH@renfloxy group, a cycldh@é3pcésehkyl

i nvention provides a heterocyclic 5 conpound

r é1§r0é>§entaed3Yd%/l<t He3 Yeher iy ¥ ok o 31yl whepebn &healogen

Q ! ep asriqent Sy a gq_locuyglvlrk?lgh orrl{IaFl)y Sl'?alnsgt gdlgv(rgzr:n ;{]]?yl
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:



(wherein the carbon-carbon bond bet ween t he

3-position and 4-position of the above-10 nenti oned
whrmyaiises het erocyclic skel eton represents a SPOIr006/308162

bond or a double bond); the ring Q may have 1 to 3

substituents selected fromthe group consisting of a

| oner al kyl group, a | ower a?kenyl group, a |l ower

al kynyl group, a 15 hydroxy group, a |ower al koxy

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

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

al kyl group, | oner gé oxy g X aphthyl

| ower alkoxylgro P, benzoyl "group,

al kenyl oxy gr ‘E%m§r al kanoyl 2 0 N/Lﬁolomer

al kanoyl oxy group,la cyclo 03-08 al kyl 1P group, a
cyclo C3-08 al kyl Mower al kyl group, a hal'ogen atom a
car banoyl group which may have a | ower al kyl group, a
carboxy group, a |ower al koxycarbonyl group, an am no

gROMD M% Ry, Nasmee a1 | oyes @Aﬂ@@w&e&ﬁgua@el@céeal Er8m
gr oup, ydroxy | ower al kyl group, an am no | ower

alday P o <Cihs tayg haw es aldwvera Bk Ky | g86@bIp, a alower
thienyl group and a pyrrolidinyl |ower alkyl group, or

aaddlemtlhereafn, a lower alkynyl Anodgp t he hedesogygtoap,
conpounds or salts 10 thereof represented by the

f @r moive 1 B)L koprvefosraal e  dmpowgrtsatiant| Uoleea biapbugdoup,
or a salt thereof selected from

5 72 PhepBeFEZS[IF)t 1 dPrRIHLU-dawes peklazk rﬁrﬁwgbuﬁg d;@@buwl
%U|nolln 2-one, 15(2)
PS4 2301 o BEPHR oph@henyd 1avset i kexy group, a

e Eh R AR g B REEAL. GA IR o 9%

é[l% ?’X’qﬁgﬁzgf%]% n|O|ophen ? ‘;’Ilkrﬁnpoé/r azdn2g’ @ 14l
ai@ag%tyq)é&b %n:%u@,hﬁdrcg/cll% %—@ 'aﬁl%/]pr@aroup, a cyclo

10 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
15 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
20 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),



(5)
7-[4-(4-benzo[ b] t hi ophen-4-yl - pi perazi nl-yl) but oxy] - 1-

woredoby 12484 4- di hydr o- 1H qui nol i n- 2- one and PCT/JP2006/308162
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(6)

6-[ 3- (4- benzo[ b] t hi ophen- 4-yl - pi perazi nl-yl) propoxy] -3
,4-dihydro-lFLguinoIin-Z-one? or a salt 25 thereof.
In_additio anon he heterocyclic.conpounds or salts
 MESEET P opPReBhE e by P RES Tl I aS {6y CIpFofdral gelected
coppounds_i ncl ude ompound or a salt 13 thereof

selet e%h?r%ﬁ?gg anglg@lng ? )

7-[3-(4-benzo[ b] t hi ophen- 4-yl - pi perazi nl -yl ) propoxy] -3

, 4-di hydr o- 2H-i sogui nol i n-1 - one (2)
7-[3-(4-benzo rophen- 4-yl - pi pera
1-yl) propoxy] !
one, N{ Z
7-14- (4- benzo[ b] t hi phéﬁ-4-y|-piperazin1-
met hyl - 3, 4- di hydr o-@H-i soqui nol i n-1-one, O
(4) 7-[4-(4-benzo[ b]thiophen-4-yl-piperazinl0
1-yl) but oxy] - 3, 4- di hydr o- 2H i sogui nol i n-1 - one,

, 4- dinHydr o- in-1-

N\
)bd?oxy]-z-

(5)
7-[ 3- (4- benzojHy thirophenealy Wayd perazi Bl sybjplopexyk- 2
Hi soqui nol i n-1-one and (6)

7-ged-qa-dsk rizafrb | tthe opheup 4y sigitperaze fil aylppeopakigyi2
-met hyl - 2H i sogui nol i n-1-one; or a salt 15 thereof.
THE Pies entl Wife it an pr cid s & plreiremcabkyesl group, a
conposi tion conprising a heterocyclic conpound

SFBP 1t 1Fe ¥VFHUI B KORY FrdRald théresrahgdan

;
tive ingredient nixed with a 20 ph ticall
A S e Tod Al waealiE ol EORpbLi [PBRE alkyl
i § t.. i ti ffect] |
LSRR BT R Do el I L8R

NENVONS, SHIBM A sLARNS, 1 The fhary tc_i,jf&ll ,.a benzoyl

conpositi‘on according to 25 the present Tnvention can
bgrdsed as 1dwehameeiilicadl GIMNSid ihvdoratreating

or preventing central nervous system di sorders

selrettoed & remetrhe Ig=outpy Iconsicsicuty of sghicophreni alkyl
refractory, intractable or chronic 14 schizophreni a;
egoougnala diystler B8€®8, gsgpchdiowe disidrydergromod a halogen
di sorder; bipolar |I type disorder; bipolar Il type
deserder; C@&PRESYilor el oderdusadeprasssi dntowef oxlkyl
depression; nelancholy and refractory 5 depression;
dP<ORPm @ FrLEPEr ITEHR otthy#iE Tdisddiderca eyl group,

ool Tl SRRl TP S A BB S,
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:



stress di sorder; generalized anxi ety disorder; acute
stress disorder; hysteria; somatization disorder; 10

waeoneeI=son di sorder; pain disorder; hypochondpiE$r2806/308162
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delirium cognitive 20 inpairment; cognitive

factitious disorder; dissociative disorder; sexua
dysfunction; sexual desire disorder; sexual arousa

di sorder; erectile dysfunctﬂ@n; anor exi a nervosa,;
bul i m a nervosa; sleep disorder; adjustnent disorder;
15 al cohol abuse; al cohol intoxication; drug
addi ction; stinulant intoxication; narcotism
anhedoni a; iatre FtTanhedoni a; anheddyia™y
psychi c or nent . anfé&foni a a ed with
depr essi on; anh ke eni a;

,-Associ ated Wit

i npai rment associated with Al zhei ner's di sease,

Par ki nson' s di sease and ot her neurodegenerative

di seases; cognitive inpairment caused by Al zheiner's

di GeRS®irPard NSO $n Ui 58358 KKl associ at ed

neur odegener ati ve di seases; cognitive 25 inpairnment of
schi zophreni a; cognitive inpairnment caused by
refractory, intractable or chronic schizophrenia;

vom ting; notion sickness; ogbesity; m graine;

pai n(ache); nental retardation; autism 15 disorder
(autism); Tourette's disorder; tic disorder;
attention-deficit/hyperactivity disorder; conduct
dibsmgen; taed pewr st igmdarnshel ool pres et e exlvoon
provi des a %nocess for 5 producing aiggarnaceutica

c BRpd<ioReen PeGTliisT My HAsAGYE 1ol het et bR | keRbARURY 2
represented by the abgue-descyibed fornula (1) or a
sﬁﬁPgﬁﬁekggﬁ wit i éﬁﬁﬁﬁfhgf) Ji‘cal Iy accept abl e
carrier. Th r | nvention pravi des_ uys f a 10
heterocycligh%o%%§gaéiggﬁ?%§@ﬁigd (§qfﬁﬁﬂ§%6€%5ents

d rihed lay ( I f . ,a :
SoeeTTrearTy pr oo dert 75 s aroeyet wE stmatm e
r epiesept-edphy at hewdhowewdesar iged  oraul @rdd)a OEyid/1
salt thereoP, as a dopam ne D2 receptor partia

agediugt, 25hgddber, &r3erot anildweHEB2A:SEpidlp, a

ant agoni st and/or an adrenaline al receptor antagoni st
ahd/llogeaasedoflomenr witkake ginolidhi torpHearyla gserugd Ord nchenyl
reupt ake inhibitor). The present invention
ploviedes liyieohodrh o nepatihyd drowse ety ng zowenta al
nervous system 20 di sorder conprising adm nistering a
CBRFBYURILPEBredeiPey By OlRe Sbdvadesty ilnste s arlininsey

(1) or a salt thereof to human or i mal. The present
| AV8HEYoR BRBFPELs S HPoclss OFer a1 KeTRisEiFRP S, 2

S PRIAELE RGBS RONTE L SPAER S BN 2P grono,
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



or a salt thereof, characterized by conprising a
reacti on of a conpound represented by the fornul a:

wd rdweneisu the ring Q and A are the sane as defPpPaEIP2006/308162
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above, and X1 represents a hal ogen atom or a group
whi ch 5 causes a substitution reaction the sane as in
a hal ogen atom) or a salt tBéreof with a conpound
represented by the fornul a: (wherein R2 is the sane
ast U, rddcaboteyuRrand syt tOX¥Ped BOEP/ 18%Peci fi cal |y,
respective groups shown in the above general fornula
(1) are as folfomessents a lowerA%l5yg%Q%rgéPH9P or a

STOMR Bidispr of branched aliyl group having 1 to 6
Tt Yl . e ?ﬁf%ﬁoepryé@g%ezﬁ%,fg L;gg%'@cﬁgé bUt ¥Lterocyclic
ISR ALRdaoneniy eeReidly eberl (o),
2B LSpheHen IBHY| PO Yo OF OUBE B Cnerectna

br@@gﬁ@@@l%g&&%ﬁ&tbé to 6 carbon atons can
be menti oned. re specifically, methoxy, ethoxy,

npr opoxy, i sopropoxy, n-butoxy, isobutoxy,
tert-butoxy, sec-butoxy, n-pentyl oxy,, isopentyl oxy,
neopentyl oxy, n- 10 hexyl oxy, isohexyl oxy,

3- et hyl pentyl g ps are incl uded As
a |ower al kenyll gr alingégador b ed al kenyl
group having 1 1 [ bonds and XF0§-Tarbon
atons can be nentionéd including the both 15 of trans

and ci s configurations. Mre specifically, %inyl,

1- propenyl, 2-propenyl, 1-nethyl-1-propenyl, 2-

nmet hyl - |, - propenyl , 2-nethyl - 2- propenyl, 2-propenyl, 2-
but” ﬁ§F}n1PE§t Igongﬁﬁ&Fﬁﬂy&¥”§fpentenyI, 1- pent enyl ,
3-pentenyl, 4-pentenyl, 1,3-butadienyl, 1,3- 20
pent adi enyl, 2-penten-4-yl, 2-hexenyl, 1-hexenyl, 5-
hexenyl, 3-hexenyl, 4-hexenyl..__.

3, 3-di et hyl - 1- propenyl, 2-ethyl-I-propenyl,

1, 3,5-hexatrienyl, 1,3-hexadienyl, 1,4-hexadi enyl
groups are included. As a | ower al kynyl group, a

| beeaeear t35 Braachedcal kywy |4 -groia ayvidg thd aove-
carbon atons can be nentioned. Mre specifically,
etleyhybned- progyiylc, h2tkutyyndl i B-dkdlyandn represents a
1- net hyl - 2- propynyl , 2-pentynyl, 2-hexynyl groups are
i séhgdedbond 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



18 As a hal ogen atom fluorine atom
chlorine atom brom ne atom and i odi ne at om can be

WOrBo6i1 oned. As a hal ogenat ed | owerpel/kB06/308162

group, a lower alkyl group as illustrated above
substituted wth 1 to 5 7 hal ogen atons, preferably 1
to 3 hal ogen atons can be nmektioned. Mre

f?%%ﬁ?‘s?é‘%&ﬁgﬁ “EArb eéf:wf" %E%L%ﬁf%ﬁélwup, 2 halogen
é{%ﬁps?[)%{fétsy%m@ G20ty éfepﬁowéé’z I”‘“ “over L)

2, -

h > &rn gag'e h§g£8§t ygri)ggp} gohgg;gggF&oxycarb%%f L2,
epra 0 = ntagl u ro

hepta uoro of opr opy

QEQPQpQQBMﬁty? hyérﬁ%g Qé?bgiﬁy%ré%ég vy B%'E%éno

pentafluorobu

chiefebut yk l5g§b§ﬁt&hi&Hoﬁ99eH£¥é a°16 %Qr%ﬁﬁﬂﬁy%Foup, a

6, 6, 6- trlfluorohexy 6- chl or ohexyl, perfluoro

ar ehi @ey Udgdousa@d @ry§r6699@1n§9r 8%amphe, @h%@ﬁhp, or
20 bi phenyl, naphthyl groups can be nentloneg as a
su®3$alueﬂmex§bﬁhe phenyl ring or naphthal ene rlng, a

| ower al kyl group (preferably lIinear or branched al kyl
group havi ngardort® the andoarat pok)c asompbuatisabedsalts
above, |ower al koxy group (preferably |inear or

10 prireprel 25l gasyc et duy Hawi fgrrula 6ltar borfatend)

15

20

25

as illustrated above, and phenyl, biphenyl, or

naPHIRRARGF CUsS UAR ch FRIPPIEVE AT td 3agFotipsrsefeseddcted

f&9n1a nitro group and a hal ogen atom are i ncl uded.
SpeC|f|c exanpl es of an aryl group

| ud h 4- th h :
é?ffr z-p)ﬁr&zophen§$r b%ﬁﬁo%#f%? %??ﬁggﬁﬁgiPﬁé%§¥?Zln—
- r.3- r . en a- na ,
P-lnggh)tkﬁlﬁ&{g g;%%hislﬂrpcpﬂefwi orpé pAs Zm aryl Ipovve?/

al kyl group, (3 Ioz\AﬁfMdMergz@@t{M&gﬁé@bhyyiL fﬁérghn—

branched aIkyI group having 1 6 carbon atons

| 11-ugt) et atb gl evel “whi iy hias-2L-drx 3, preferably one

aryl group as illustrated above 10 can be nenti oned.
Speci fi c exa®pl ed -df3-aft-drerl zd [dvierh iad ydn g4 oub-p hed tigein-
benzyl, 2- (or 3- or 4-)nmethyl benzyl, 2- (or 3- or 4-)
niltrvdb@rapoxyl — 3@érd}hYﬁrak1@1HHﬂHD@¢mﬁQy®ne2 (or 3-

or 4-) chlorobenzyl, 4% r 15 2-)phenyl ethyl,

1 met hyl - 1- rfﬁényﬁe-tiﬁlw en7di dtthyiemhemhényl e hgerazin-

1ﬁé§H tqﬁé@ﬁﬁv 5% gﬁPyH-'ﬁgﬁgﬂ§h¥gg§2£g%ryl | ower
al koxy g ouf go'ggwgr L, AR, (BnSL T by Lnsar o
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



20 having 1 to 6 carbon atons) as illustrated above
which has 1 to 3, preferably one aryl group as
wo bdossixes ed above can be nmentioned. Specific BXEIM20EF308162
of an aryl |ower al koxy group include benzyl oxy, 2-
(or 3- or 4- )nethylbenzyloxY, 2- (or 3- or 4-)
ni trobenzyl oxy, 2- 25 (or 3-1%r 4-)nethoxy benzyl oxy,

2- chl orobenzyl, 1- (or 2-)phenyl ethoxy,
1-Hé?ﬁ§Pflﬁﬁéﬁ§Fegtﬁ6?V 1, 1- di met hy1- 2- phenyl et hoxy,

%blnaﬂh?ﬁif’ﬁéeﬁoi"je;?%ﬁad@-%p"X"ya[ﬁngg,p%n'e%tyﬁ?—xy@er'am_
cah B0 enrPERLa” Sa BTt e kel o 1o bony

group |nclud

4-) et hy! bengo? bgn%gyl P %e“%rgr[ﬁt?ﬁ???&ﬁéézgﬁ-plﬁ?razm—
Rt LQ%M% i 8pBEadondl sogninot ingd -

a doxer alkenyloxy group, a lower 10 al kenyl oxy group
haV|ng a |l ower al kenyl group (preferably a linear or

branched al kepyl oxy[ g euppbaybng]int 8pdedouble 995g§a21n—
and 2 to 6 carbon atons) as illustrated above can

ment  oyieat: o Mt €2 spech§i ca|) hydnﬁyhﬂdeQHaﬁ@oWuﬂYl'oQ&Mrl -one,
1- propenyl oxy, 1l-nethyl-i- 15 propenyl oxy,
2- met hyl - | - pfépenid Dy (4 2opnopéhythkyph2n-buenrpl pxyazin-
1- but enyl oxy, 3-butenyl oxy, 2-pentenyl oxy,
10 1-Tpenk)énytt oxyl Sr%e®i@w@r@x%H 4spenteoyioxy;-obe3-
t adi enyl ox 2- penten 4-yl oxy,

but adi enyl ox en i
2- hexenyloxz//5 1'%e5 En{d oxgL 28 hekehgPbsy -4 -yl-piperazin-

3 h 0, 4- he enyl oxy
eéﬁﬁé?ﬁ§¥xY ! %Of?ne%ﬁ9$eI%P%penyloxy,
1 3, 5 hexatrvﬁnprX‘3 éésbgg%gﬁbfgxlop%én 4rg%eplpera21n—

1, 4- hexadi enyl'oxy g

alkanayl B, - AL Lld Pgéggbﬁglﬁkkgngx' WL sa1t

havi'ng "1 t car bon ons ca be Tenti oned

15 sSpeciddgzal |y, fornyl, acetyl, propionyl, butyryl,
i sobutyryl, pentanoyl, tertbutyl carbonyl, hexanoyl

groups are iTHd lpi%i;erpé @&&vmoralﬂxw@w@gyagroun a
linear or 21 branched al kanoyl oxy group having 1 to 6

c ahlzommaatenrtst azdn deenprenitt ioste dcoir s Speca fheabtycyclic
fornyl oxy, acetyloxy, propionyloxy, butyryloxy,

i sobwopngd oeprgFemtathydoxshe tEvtmbig vl Tardony| sxx}yt;
hexanoyl oxy groups 5 are incl uded.

c YIS SNy 12 5y ridu 5. C B vy cll o 13 o8 tal iy e  robiph h@w ng 3
to. .8 carbon at can be nentioned. Exa Ies t her eof

20 i pbPgge cqrE? Y IRCSSRIhR yF2TERA op
C%%g%%%é%ut é@f‘?@%%ééltl é”égﬁgégiég é% %ﬁg'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



As a cycl oal kyl 1 ower al kyl group, a |ower alkyl group
as illustrated above which has 1 to 3, preferably one

w@ymbosadsky| group (preferably, cyclo 0308 al kybCchreogs/308162
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15

20
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having 3 to 8 carbon atons) as 15 illustrated above
can be nentioned. Mrre specifically included are
cycl opropyl net hyl, cycl ohexyénet hyl, 2-
cyclopropylethyl 1-cycl obut yl et hyl
foé%wem%t%%%p%h%‘y%%@yﬁ, psychotic

6%%5% i 30588 harrpatel Botiver shexyreehyl

a “‘%mxp'f’%a%@!% SPYlahoubs;ofs SSaBATE
pcfé? PR A P RS R Ty o 10 ere Y Dond aF BREFCEoTY
Spe§4lcg1q?}e rﬁlfﬁ cany be, Qflofg}\f_)ggyrlr\@éedisorder;

are ca
|
Rl-%rretlhy%r %%I Cpahl%)army c‘iMéfaré)%@é{gﬂlﬁobla, social

ar gr oups

aldepAGar Wﬁésﬁ%orﬁﬂl@ﬁﬁl\;@%%r&@r, é&g\@rtff\éﬁﬁém
noi ety as illustrated above, preferably a |inear or

brsanehed daldomaeasr hanyd rOrioups hawt g ¢ d0sSr&&8F Poficute
atons can be nentioned. Modre specifically included are

metthessyc atilsemyle r etiexyear 430 yHna thi-z St P60 poxysaddony|
i sopropoxycar bonyl, n-but oxycarbonyl,

|smbuﬁaﬁyoar@mﬁpndanwtpamn(ﬁ@ﬂandﬁrwlhypochondrla31s,
secbut oxycar bonyl, n-pentyl oxycarbonyl, neopentyl oxy,

nﬁ@%ﬁﬂ@%@uéaﬂmﬁﬂndeﬁ66ﬁ@@ﬂquﬁxﬂﬁxﬂmﬁor43rr sexual

nethylpentyloxycarbonyl groups. 10As an anlno group

éﬁ%lﬁ&ve S&%U&Aerdeaq%@néw Gy, IHeFel mavenipt
| k | | ustrated ab
(BEapefEhry e S B h et Aaoye GO i ng

tans n nent.ione
ssggig‘ F?%@o%xé %%%§1ﬁg1u&é%ﬁﬁrﬂé%%éghent disorder;
afl%%llagbu%e, 2AG8S 1arm<e»§ﬂ As({ VPV 4 on ;
| ower al kyl group, a |ower al grou preferably, a

| kReal1ahtbh archad Al ; Q{a%ﬂl%\fd NGl d i L£Ar bon
atons) as illustrated above having 1 to 5, preferably

1ike rdgbydeoxyhgidouds ;C amheelod T ioned:cHit & r mental
specifically included are hydroxymnet hyl,

2<hydroxpahbylonib- laystromdyeetelly wi t3r d@phesqqnnnndnhedonia
2, 3-di hydr oxypropyl, 4-hydroxybutyl,
3a$S@|Ch§§lédxyfb@ﬁ1yISChll Mnmtuayldzﬂrm@wyexdgmt@e
hydr oxypentyl , 6-hydroxyhexyl, 3, 3-dinethyl- 3-
impairment? cognltlve 1mpa1rment 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



25 hydroxypropyl, 2-nethyl-3-hydroxypropyl, 2,3, 4-
tri hydroxybutyl, perhydroxyhexyl groups.

w@sooan1aed no | ower al kyl group which may have BC1/0r¥066/308162
al kyl group, a lower alkyl group (preferably, a 23
I i near or branched al kyl group having 1 to 6 carbon
atons) as illustrated above ving 1 to 5, preferably
one.am no group which may have 1 to 2 | ower alkyl
grghﬁof‘ﬂ%f éﬁéglly??)é FPHESF LB ShAAREREGTAl KyHC g’%&%der;

havj n .5t .ca n_ato as il lustrated above can
bt hathFifRade BhFe Lo BRePtRCbl V) Ve Rafprearer conaietn
am,no | ower al ky roup _whi.ch nmay have a | ower al kyl
o B TR LRt PRERet h5VREE0mRT noot hyl - 1o ant noet hyl
3- am nopr opy 4- am noput vl -am nopentyl, 6- 10
3U1nohifylz #?i-g?ﬁ%?ﬁglié;%%?ﬁgﬁ-Sygﬁ%ﬁ§5r8pyffcﬁfﬁ-for
[ n - n "
TR
- =S Y
2- (N l\l—%i et hy T an %g)get hy(?r%%?%(l% rx%%f%?ﬁ%%% 28 &Ryl
2- AN~ dSs fl-1 15081 oY@ NP LtLHY! 2 salt thereof with a
3- (N, N-di met hyl am no) pr opyl, 3-
( NoN-rehh 2t dyt BOE NOY PEOPY Dt Y5 DéIPSarrier. _ As a
saturated 3- to 8-nenbered heterononocyclic group
contai ni ng 1IThe 2rasémiogenvetoisn gy ooy déer uexanpl a,
azetidinyl, pyrrolidinyl, 20 imdazolidinyl, _
10 pyretzptdatinlic pbpeeini nyepr s peradiny| tier pholvenyl
t hi onor phol i nyl groups (preferably a saturated 5- to
6-FREfFerRar Het erohdnoby @4 @ gidkip Eeomtedhiag 2 doug.
nitrogen atoms gro such as_pyrrolidinyl

i MRELZ S Ry ,P{ﬁ%ﬁ?%iiﬁmf # pestererychic compound
[ i di d_.pi i nyl t]
e S GRS e XE St COR S T ANE A AR
t.ai ni it . 3t QIs- ituted. .
R e U HE
15 OfaRr/Rncheds aldeydn o %ﬂ%VJ:QSeEJFEQ gnEéglgﬂ@ st ;%E‘igl)/oqs an

illTustrated above having to 2 (preferably one

SaldHeai8d nE d;0 rBopber ad tepbelieraling e t0 serotonin
6- menber ed) heterononocyclic group 5 10 containing 1

t aup2 arkiet riogeiations ase id |destatadreich abave- Llag behibitor) .
nmenti oned. More specifically,[(1-,2- or
The present invention provides a method for
treating or preventing a central nervous system
20 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

25 above-described formula (1):



3-)azetidinyllmethyl,[(1-,2- or 3-
Ypyrrolidinyl]methyl,[(1-,2- or 4-)-

“Kbumd@zmh4d|nyllnethyl,[(1 ,3- or 4-) - PCT/JP2006/308162
pyrazolidinyll methyl,[(1-,2 - or 4-)-

10

pi peridyl ] et hyl, [(2- 3- or 4 ) mor phol i nyl ] met hyl ,
2- [(21-, 2- or 3-)pyrrondinylgethyl, 1-[(1-, 2- or
3-)- pyrrolidinyllethyl, 3-[(1-, 2- or 3-)piperidyl]
propyl, 4-[(1-, 2- or 3-)pyrrolidinyl]butyl, 5-[(1-,
2- or 3-)- 15 piperidyl]pent&l are incl uded.
Exanpl es of an a ene gr?ﬂﬁﬁ¥h|Ch ray be substituted
wi th a hydroxy oroup 2¢e ei 6 ene group my
contain one oxygen?at/o M/AJ; aar or wbr anched
al kyl ene group (Waerein thearkyl ene gfoup may 20
contain one oxygen aton) having 1 to 12 (preferably 1
to 6) carbon atoms such as net hyl eney“et hyl ene,
trinmethyl ene, 2- nethyltrinethylene 2-

h%ﬂ%%{%; rané?%J%gﬁb QEQ%Q%?%% ??? ne %§?§Slngl 25
”E}Jyéttfdr{“’éﬂ“ﬂ JEidyd EQé/ér‘?{‘@d S% ht\!{xge‘f!?é‘#&&ﬂ&

t et ramet hyl ene, ﬁ%anethf%gne hexane

et hoxyet hyl ene (- OFQOFQOOFQOFQ ). nethoxynethylene

(- CH2OCH2-), 1-ethoxyethyl ene (- CHQCHQOCH(CHB) ), 2-

25 net hoxyet hyl ene (- O0H2 CH2- 2- propoxyet hyl ene

(- CH2CH2CGH200H2CH2- ), 3-{i sgpr g x{}‘ﬂr. met hyl ene

(- OH( CH3) CH2OCH2CH2- ), 4\but okyt et ranet hyl ene

( CH2 CH2CH2CH200H2 CH2 CH2 CH:
5- pent yl oxypent anet hyl ene 5

(- CH2CH2 CH2 CH2 CH200H2 CH2CH2 CH2 CH2- ), 66-

héw@ﬁéﬁyﬁegﬁﬁegﬁypeﬁé<and A are the same as defined

(- CH2CH2 CH2 CH2 CH2 CH2 00 H2 CH2 CH2 CH2 CH2 CH2 -

12808 hypTdo X1 %?HB??@PF&I én@aéoeﬁ?o@ﬁ?@( GPB)az 9roup which

(O e Gorb e TG AR e | Fehy B logen
a E%QO%%OEQQQ%Q%})%&{% gﬁll }P%a@c!r&?%g da%%é?r\/\éesrented by

al’kenyl ene group inc inear 0 ranc
alkkenyl.eng group having 1 to 3 double bonds and 2 to 6
carbon atonms such as vinyl ene, 1-propenylene,

1- met hyl - 1- pr openyl ene, 2?gethyl-i-

Vam
HN N
\__/

N S

(wherein R, is the same as defined above) or a salt
thereof.

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,



15 propenyl ene, 2-propenyl ene, 2-butenylene,

1- but enyl ene, 3-butenyl ene, 2-pentenyl ene,
wd2@enixaey| ene, 3- pentenyl ene, 4-pentenyl ene,PCT/IP2006/308162

1, 3- but adi enyl ene, 1, 3- pentadi enyl ene,

2- pent ene- 4-yl ene, 2- hexenylene hexenyl ene,

5- hexenyl ene, 37hexenyl ene, Yl hexenyl ene, 20

3, 3-di thI-I- | 2-ethyl -1 - nyl ene
1, 380Gkt anyPent, 30eHad SRR d:oec Bty -

npl es of a | ower

AU L S bpfﬁa%ébth ) kiyIeE
6 25
grﬁ;?éﬁi‘”Fﬁs%%ﬁyfaﬁg%?Z‘%@Fﬁ@h‘%?ﬁa@%%ﬁ e 2 ebhyibty1,
2 £§§Q¥%§§};g?ﬁéFMgEBSntg%yp Fﬁsfe Stﬁl%ﬁQF%%fhylene
stetranet hyl ege, 5 ggw@ﬁngﬁ py%§ %Pang H?&.%ﬁyqxl%r%nched
e hete (e oun

gr oups. co

r epr eSept o by ﬁwlﬁgoyetgeécEb%gng%%ﬁ.%' %b'i%' a (1)

can be produced in various kinds of net

exaspt Bondd. Canobe Sopeoducsdiby acrRbRO] %I%@M nthe
followi ng reaction fornula. [Reaction Formul a

(IQripWEyﬁlﬁsmpfmp&in\ﬁﬂﬁu58x§£elbbﬁuﬁéﬂg,a%e@thG@@xy,
above, and X1 represents a hal ogen atom or a group
whi sh- 0 oans es-pesiupsoxy Ut i soperagl bag, t heopate yasxinN n-
a hal ogen atom). Here, exanples of a group which
10 ¢ Avisesl axwubstPhasy vk Y eadtihebhy heeshgéoay pmoaps are
hau§%Fn atominclude a | ower al kanesul fonyl oxy group,
sulfonyloxy group and an aral kyl sul f onyl oxy

group. A halogen atom shown as X1 in the_genera
fornul a (2)ZFg e "6me? HEC et | e Rbodel inear or

A A dURT A kanasullanyl,exy; gt oup ggsmg 8812 bonds and 2

exanpl es |nc
AlARLU AN 00 DT OUP MVhOGE Jo40 ggggtyeﬁf%_both

such as net hanesul 1%@xy, %%anesu
15 of trans and cis conflguratlons. 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.



27 propanesul fonyl oxy, i sopropanesul fonyl oxy,
nbut anesul f onyl oxy, tert-butanesul fonyl oxy,

wopestenesul f onyl oxy and n- hexanesul f onyl oxy grOLPR00A®S162

10

15

20

25

an aryl sul fonyl oxy group shown as Xi, 5 exanples
i ncl ude phenyl sul fonyl oxy and napht hyl sul f onyl oxy
gr oups whi ch nay have 1 to 88substituents sel ected

fromthe gr ;hstlng of a linear or branched
al kyl group ai? PP 6 ' htbdn W oS At PEneahleFine

b h | k l1tag 6 10 b t
S g B °Xeyagcr°“ag£ %ﬁaﬁoaﬁt Bhey| TPF hon F o

! £ | f onyl
ar oup whi ?ﬁ%%;y' ﬁlaaﬁléo%a@ S rﬁ% AL LOONLOXY 1 e

S I 0%
gg%g ﬁyﬁ%%% ylgﬁl on igxﬁﬁgﬁg¥%%g%eny g%ony %&yl to

1 I Y,
anﬁtarqg)phgﬁé{%gﬁ%h?yef%(yy%bq - té)r ophheanl? rIl %tom? o():{il/n e

JheuRS onSRECi Mocieeé?g#l%&fll% naphidpdsil § yl oxy

group incl ude a- napht hyl” “sul fonyl'oxy, P-naphthyl
sdliEQuplreny takey P r A @ cledlh gfyﬂ Slﬂl’lefB/an%(ﬂ’h}g[ oup
shown as Xi, 20 exanples include a linear or branched
abkanésubhenyilyaxy tgietd diawerg vl ,t & ontaddxan,at ons and
substituted with a phenyl group, a |inear or branched
atlkamneswitohyLox gighdop dfdvomgme thy 16 Caridbaht &t ommoeirtely 1,
substituted with a naphthyl group, which groups which
miy<hdverifigogoeshyhstenjentsogelesdtvdd fAdmudmwethyl,
grouE consisting of a linear or branched al kyl group
havFRgCIOesN B caPbdn 3atéis luarrraeanylor branched

ko rou havi ng 6_carbon atons, a nitro group
SR A2 OBBREGPY o Phe” 38 SSRERY B G CHGIE a6

he | sul fon on

S T e PRE B abneRg -5 S5 ORY Mtert T AR L

'@sﬁygﬁogsag isugf@nx'@§xfiaageﬁﬁeyhetGYMS%'%0@%1OXV’

4- phenyl uty sul fonyl ox
”@éﬁﬁéb@ﬁé&‘b@@’cf/gnyh02&Mlo%oH§E9¥| benzyl-sidfemml oxy. 4-
nltrobenzylsulfonyloxy, 4- nethoxybenzylsulfonyloxy, 3-
cdth Do obenzyl sub f Bngl-oxy rguevpsendpesi Gi-chaxamples vaf,
an al kanesul fonyl oxy group substituted wth a napht hyl
g% ptipcasr nEht® nokdxabové-chtbudreayiappeyiinetdoHe 3] are
sul f onyl oxy, 13-napht hyl net hyl sul f onyl oxy groups.
THectededi on of a conpound represented by the genera
formula (2) and a conpound represented by the genera
formul a (3)%% sa%e@%%naaowm QF SERUEREoPhieRYdn
inert solvent nh fe absence or presence of a basic 15
é%h%%%% ) Taphthy ITRRARAPFRE BF BRNCAGPECsEPFeRS

i ngl | ude matgrOHethers suc

% %%ﬁ uran t%?e?ﬂﬁPygtﬁéPgiaFePEPPgﬁélngc&lngr a
PYélﬁg EQ%e%L%f?llghggkhxl %&gnched alkyl

suc benzén
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.



20 tol uene, xylene; |ower alcohols such as nethanol,
et hanol , isopropanol; ketones such as acetone, nethyl

w@bdwgh1det one; pol ar sol vents such as PCT/JP2006/308162

N, Ndi et hyl f or mam de (DMF), di net hyl sul f oxi de (DVSO),
hexanet hyl phosphoric triam de, acetonitrile. 25As a
basi ¢ conmpound, known conpo&ﬁbs can be wi dely used and

exanpl es ind%gde lkall Ls dr oxi des such as
sodi um hydr pot SEITRMTS AYdPBxPA¥] g&SPgminclude

e R e s%%fﬁﬁiradefﬁma?sny ot gts?aﬁ_ 3- or 4-
ha)kajrnat e e TRl R ERERERERDA T 2 or 3-
o ar R S AR e el aPRE3RER Ben2sirant

5P 4m |norgan|c bases such as sodi um am de,

10

15

20

25

SO hydri de, potassium hydride and al kal i ne net al

a|COh0|ateSZ§#QH1%%:JQQd%Efmgf@?%d ro§8d'§n18&g9xb§§gl

pot assi um met hoxi de,” pot assi um oxl de; organi c base

1 su6h @ dfdeidy) anidme r téd P eRYEREENELKPYT §9b08. having
qU|noI|ne pi peridi ne, imdazole,

Nett yd di iceorcap\d testigle ,a i imet byt 28t 8QPYbo e Nehich has 1
trinmethylam ne, dinethvlaniline, N nethylnorpholine,

1,t% di,azratsfeyedd[y. Srdd]amiene=dug DBN) 1 1 1lu8e rdbed above
di azabi cycl o[ 5. 4. 0lundecene-7 (DBU), 1, 4-

dicgralfiec peind[izred] oct ane ( DABCO) . As for
t hese basic conpounds one kind of conpound al one or
two or nore SPRGHS FAEBH SarP hea sy L 2bTHRT apblini
to be used._of a basic conpound is usually 0.5 to 10

t (ISP ﬁP&#@ﬁ&bRﬁfﬁzy 't 66 95es rof af ~ HidRYlBenayl, 2-
d of t | 2 Th
i i el e U o C LT L
I li t d
Ol 3! Bl e B e 2 Y ple B 70,

agcelekal b nivi, nqp@@&@rﬂ l-phenylethyl, fSlI&Eméﬁﬁyl 2~
ratio to be used of a conpound of” ' the general

f pheslyaefB)1and ,a -eame@urd -Gf-dthen gehesspl, 3@-f ornul a
(3) in the above-nentioned reaction For nul a 1, the

| abtoéarthraynehéayisuffi-ngpathivéastt 3215 drdmss. preferably,
0.5 to 5 tinmes nolar anmobunt of the forner. The
above- descr ASednr @aotli dovies perfwtymeziroup, a lower alkoxy

group (preferably linear or branched alkoxy group
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-
(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-



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

wo moahouss 1 to 30 hours. [Reaction Formula 2] pcT/§#28)6/308162
(wherein ring Q R2 and Al are the sane as defined 10
above. X2 represents a hydroxy group, a hal ogen atom
or a group which causes a s titution reaction
simlar to a halogen atom. The reaction of a conpound
réﬁﬁ3§@ﬁ¥%38590¥%egﬁ%%%?aI fornula (4) and a conpound
represent ed t he 15 qgnergl fﬁrnula &ia) %s
performed urfd®rd%i MY RriPeaEYi 8h eBnaF¥ioATREM Y Oraup,

iﬁa?nﬁb%r‘”ﬁ( H- S L 8%?%%%1?%%%%Pé@%x?éaéﬂibﬁﬁﬁ%&ihgpsp-
A i - i R i F 1.
Zggrgglgfl@)e}&g}n he; abeves @Pﬂggg%?m%gﬂ%%ﬁu e

€ case a conpound-

t h k
T R i i S
PRIV IALE SR vent jdyv the presenge: b xansand -@2' B0 (or

agent. 5As for the solvent usable here,  speci
GWLGSQJ)@{L&&an,at&%%NﬁE@@?I,boﬁsn§§1§|3h§ 1
chl orof orm dichl oronet hane, di chl or oet hane, carbon
t efricagdyd .ori de; aromati c hydrocarbons such as benzene,
tol uene, xylene; ethers such as diethyl ether, 10
di i sopropyl ZAest herloweat raahiyeh pf o ang raipet hokyethane;
esters such as nmethyl acetate, ethyl acetate,

10 | sdfreopyoxac @zt heoliavg sol vewer saitremwl ageoonitril e,
pyridi ne, acetone, DWVF, DVMSO, hexanet hyl phosphoric
t rPERTGE 36 Ya i Lé@@ adol Ve Mr HICh e sl Kampkoxy group

C%r;(\jrgr;lsél rlg t%g%ntdou Z_Loec%ro?'lodxgllaartldeSZ Sé'lcg: h6 carbon atoms) as
illustrated above can be mentioned. More specifically
included are vinyloxy, l-propenyloxy, l-methyl-1-

15 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,

20 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

25 be mentioned. More specifically, formyl, acetyl,
propionyl, butyryl, isobutyryl, pentanoyl, tert-
butylcarbonyl, hexanoyl groups are included.

As a lower alkanoyloxy group, a linear or



as di ethyl azodi carboxylate and a m xture of

phosphorus conpounds such as triphenyl phosphi ne can be
WOrBo6i1 oned. The anmount of a conderci/yeo06/308162

agent to be used is usually at |east equinolar,

preferably equinolar to 20 2 tinmes the anmount of

compound (4). The anount of 2donpound (5a) to be used

i's usuall t least equinolar, preferably equinolar to

2 ?%ﬂéb? éggﬁﬁﬁﬁ¥i%¥ c%ﬁ%BEn@a%£9g Fhie PesgtPen atoms
precedes usyal l to 200C, 25, pref abl¥ 0 to 150C
Tt laih et T roBBobt . 3° Lbve ot AGuY Lo%7a5
[Rea%;ion Formul a. 3 %mher in R2 is t he, sa as above,
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5 the o isng1QAqdEpPresents a bicyclic group selected from
t he group consisting of: (wherein the carbon-carbon

bond represent s, %ﬁf@é&@@@r&i&;&iggy&&b@?ﬂ&s 49the

ring QL may have at |east” one s I tuent sel ected

f ge@utheGrieup Lasistédhb & dvesadl Kyl nfouPned.
| ower al kenyl” group, a |ower al kynyl group, a hydroxy

gEGUMp 1ad eherreal i oXyc i Pey @b @i oty T Otpe L@y y)
| ower al kyl group, an aryl |ower alkoxy group, a
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



33 | ower al kenyl oxy group, a |ower al kanoyl group, a
| oner al kanoyl oxy group, a cycl oal kyl group, a

waymboadsky! (1 ower) al kyl group, a hal ogen at oPqQT/#2006/308162
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car banoyl group which may have a | ower al kyl group, a
carboxy group, a 5 | ower al koxycarbonyl group, an
am no group which may have &4 ower al kanoyl group, a
nitro grou a hydroxg | ower alkgl group, an am no

] a2

|oée,ve¥ovawy$1§%mpm%? Aaylhave 8AepbRVIey| PEedgpably
atgﬁﬁ%%mou, a saturated 3- to 8-nmenbered
het cYEI PEARTREY RORPRVARRGORYL0ITOWP hEidged tO ©
t -substituted | Kyl d :
THE TR0 LT GHS1 S5" CONpOEREE VEpHeoclped Boorns J6amaval
f or mu| d d ted by th I
f o St B P R Rt ohaLr SR AP BORZAct Fon-

ha , he. . t ed
SR e L L A P S 0 el
by: I [ i.oned
R At A
genarBly 20 JEh(é@mt§ﬁ%§§cé§b&§§ﬁ,aﬁe@péh@&&bgg, n-
mat eri al, can ‘be produced, for exanple, according 10

t hefyald:am grseaet | %&@éﬁ?i@xﬁc@f@oﬁ@f, cgapound

represented by the general formula (5) can be

predisdderfiorl exargtison @t cpr shpg. t 0 t he Reacti on
Formul a 5 bel ow respectively. 34 [Reaction Fornula 4]

G H (4) XFAkXeniB)o grd@a)whiathenzy nhairagaQlowky

X1 and X3 are the sane as above).
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, a



The reaction of a conpound represented by the genera
formula (4) and a conpound represented by the 5

w@anenadsed ornmul a (8) is perfornmed under sim | aPCT/IP2006/308162

reaction condition as in the reaction of a conpound
represented by the general formula (4) and a conpound
represented by the general #crnula (5a) in the

above- nentloned eact i n Formula 2. 10 [Reaction

For MIFAT 59T PIERRBEE A ]@1‘ GrQHE RoVAPE tlhéosémgaé?on

b d_xa hal ogen at
aht EEhUS RS L SRbSE oL T 0N GACEIOH thiOsdne A8 TPRR1Y

hal h
R e Y TR A PR 1
h rf
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3&9 oun 5&%@&@9{ eds b@@&gg@&&%&%ﬁ%ﬁ (2) and

a co represent ed enera ormula (3)

Ir}nérb@l&p@a/.e nehtd oned- P@P&gipy FQI;QM}ﬁ@e% oﬁoghchhsa

conpound of the general fornula (3) d the conpoun

of ak hieo grsies Al 2 F10F U Ao P )w@f@rm%%, knounzcoppaunds iy
readily avail able. 5In conpound (1 a conmpound havi ng
a gyl Xyh gradyp @himome Y can benphodured, by-theabkRgyl,
a conpound having a nethoxy group at ring Qin

c adrppouittbd)pyIn, theampirestencel of S-aamacodenbyan 6-
appropriate solvent or w thout solvent. 10As for inert

10 soimvigmharsabl el herdimettanpt 2sne icy Ude—amireprappimt NeN-
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hydr ocar bons such as benzene, toluene, xylene; ethers

smfélm%fshﬂaértwmeémé} NaratEhykirof o avil @i prEashyl, N-

R TR s @?%?%é?ﬁa‘%%’ﬁé‘%ﬁ%?ir%“ﬁgsﬁ%&nz—
h | |
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glyc acid; esters such
aéyeﬁh acet (®E§$1 detat@h%ﬂetones such as
a@l%rd%gv%)ﬂl[wé%hﬁo @1(%1;%3 - RLRI O 1 Bo) propyl 3-

pyri di ne, O, hexanet Iphosphorlc triam de ©

a (M pediisdnanimiofo tdess1 groups. As for the aci d,
exanpl es include mneral acids such as hydrobromc

acid, hydrodd &r ismtaciate 3 -cant eAumahiesrsdl f uri c
acid; fatty acids such as formc acid, acetic acid,

o rtgrer romegi oy ssluich aroupt alamdrreisulionl ctack dpitewngsn
aci ds such as al um num chloride, zinc chloride, iron
Cmpgmqurqggw(ﬁgqnq&ﬁgple, 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



36 boron trifluoride, boron tribrom de; iodides such

as sodium i odi de, potassiumiodides; a mxture of a
waoews3186i d and an i odi de as nmentioned above. PET/IER006/308162

suitable that such an acid is usually 5 used at 0.1 to

15 times, preferably 0.5 to 10 times nol ar anount of

conpound (1) Wien the reac?ﬂon is effected without

sol vent e aC| iIs usual l %g n a I@ %e excess

aﬁ@ﬁﬁ@érab inearfk dl q%k% Bgﬁgdhav1ng 1
150C, 10 0 1
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salt Such SUI e sa |nc

5 %E% 53 H% ﬁlk% @frﬁ. d Qﬁ)r?%%ﬂ?lifi§§k£§%éﬁvabove

he preferable salts o conpoun
pE%h”%%oh%%%Q%hkﬁ.aC@ﬁﬂk@@ﬁ%é%%ﬂééﬁmF exafp

i nclude metal salts such as alkali netal salts (fd?

exanpkerid@nyodinersal t patassi-umsalt, etc.),

al kaline earth netal salts (for exanple, calciumsalt,

mgResolidsakl ] metey)l, S@alit-s of- igrorgant c bases such

as ammonium salt, al kaline netal carbonates (for

exaipbep l1hdtihylhnedahydnat g1 -pot3as simum-c)af bonat e,

sodi um car bonate, 25 cesium carbonate, etc.), alkaline
10 nevakzbhyddogyn ] maithbodat s f o2-exa@mplas 44)thi um

hydr ogen carbonate, sodi um hydrogen carbonate,

pBLassidm breaPlenatld 2 et S-) Oraldkaio HR L Hditslitads 2-

éfg?isi.x'é*&ph%dﬁ&%g' LR Eh R dels"@élt’"% Dy -

b
PP CrBuar Rk R Re Cr or Toxam &%t r%%%ﬁladrw propyl,
gLgihyl aning, b5 el dibsapoRyamas) o By digie-,

“gui I'm oIe

15 REHEEEXH?TF Eeﬁﬁﬁz&db&% ﬂdi%td@ﬂ' ani | ne

(T ower nor phol i ne (for exanpl e,
N- et hyl nmor ah@ﬂnpm@)s oE &mn dilazakneyeirelp JHl]dmworeneir

(DEN), 1,8- 10 di azabicycl o[ 5. 4. 0lundecene-7 (DBU),
lsdbsdiazabidcyttb| 2. 2y2roagt gme ufpDARCR) e isaltlse @flkylene
i norgani ¢ aci ds such as hydrochl ori de, hydrobroni de,
hgdeupodegecostirfat enpenioryaee, aplosphatd;udsala ¢ iglear or
organi c acids such as fornmate, acetate, propionate,
okapafcked alkylene group (wherein the alkylene group may

20 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-

25 methyltrimethylene, methylmethylene, ethylmethylene,
tetramethylene, pentamethylene, hexamethylene, 2-

ethoxyethylene (-CHyCH,OCH;CH;-), methoxymethylene

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



15 mal onate, succinate, fumarate, naleate, |actate,

mal ate, citrate, tartrate, carbonate, picrate,
woredobamasdl f onat e, et hanesul fonate, p-tol uenespd T/ oraies08162

glutamate. In addition, conmpounds in the formin which

20 sol vate (for exanple, hydrate et hanol ate, etc.)

vvas added to the starting cé ounds and obj ect

f%@%xf%ﬂhﬁﬂ% heof CheSaeal e: FhEPRe%Y 3 ylefe h
25E

?ﬁiza@%%éa?&%%%und r%%?&%?f@@%ﬁe%ﬁ}fi o

oe[StslcEauphes. can o LSglatss ANl ot fromthe

ure or exanp
et LT e solanon dueeaLian, ‘%g%?ﬂ&éa e

5 1 O SEepRAks @{z%mg@@m@@%ﬂ en, @i aductg fol | oned by
convert i onaf purification oper ati'on such as col um

chHOrpt OgyPmOFnyeskyst al | i zati on. 5The conpound
represented by the general formula (1) of the present

I n-atH cencAst Hycal, LY, GUR Q88 SEs,JHS0RBF 5, SUCh-asmethyl-2-
geonetrical isomer, stereoisonmer and enantioner. The
cmrq:ﬂmdymtfh;t]tmegene@fwodmcmuHa) A1), a@rahe:Hyl -sad t
t hereof can be used in a common form of pharnaceuti cal
pregpienzey i wime thiel ghar e, 0aH, @i 6Py )diton ,i S-
prepared by usi usual |y used diluent or excipient

10 s%%ﬁﬂ@thﬁg&@@d(n@%@@é{n@ﬂz@ﬂzﬁbﬂ puREEsant ,
di sintegrating agent, surfactant and 15 | ubricant, As
for this phapf §f Ppriaa benyvhereusrPeP neneande

S DR TR R MR o
S(c):foubl ’bo%%%g g’lsd oiq’t er%“ r%n n gartaé] %u pSé,II vi%}/r}?ne,

suppos ory, |njec Lt on, sSuspens]
For_shapi d"étaibin?étﬁ ﬂﬂ ‘@J Qi1 dmL er af
conventi o IIy el | kno%n as gjrrl er in t%e %%It1 can be

15 Wt isete A 94T 8L e RX CIDIRM e SPLdn@s 1a6i0S€y1lene,
sacchar ose, sodi um chl or i de, glucose, urea, starch,” 25

c al-eiutarsardenate;pdeaadn v, ey, y Si-ad dri then gpdhl) 05e,
silicate; binder such as water, ethanol, propanol,
sipeplitersyirans,, d-ucoserrspolartd,orn,, 3tarcddiemulehe, 1, 3-
gel ati ne sol ution, carboxymnethyl cellul ose, shell ac,
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,



39 net hyl cel |l ul ose, potassi um phosphat e,
pol yvi nyl pyrrolidone; disintegrating agent such as

walpioed1”sar ch, sodi um al gi nate, agar powder, |BOT/IRR0@NB08162
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powder, sodi um hydrogen car bonate, cal ci um carbonat e,
5 pol yoxyet hyl ene sorbitan fatty acid ester, sodium
lauryl sulfate, stearic aci d@%nonogl yceri de, starch,

| act ose; disjntegration eventi ng agent such as

s RTHAHEE? ?Qﬁu?qé é&@?ﬁﬁ%%ﬁe HydrBgenat ed oi

I nar anmoni um base, |um

sorbefaC|ent such as sqQdj
10 | auryl sﬁW?%ﬁe $§ 12iH Qﬁﬁﬁﬁ E%Eﬁe§§nteg by the
9q5¥ér] S%ﬂ{%ﬁ ang{f ngggf ucg?ﬁf %tg£8guced in

ose oni
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wi'th conventlong} coating as require

sygatnceat ed tabl et, gel ati ne encapsul at ed tablet
enteric coating tablet, filmcoated tablet or double
t girleelct i tridrayar tigbl et. For shaping in pill form
various materials 20 conventionally well known as
carrier in the art can be wi dely used. As exanpl es,
exci pi ent such as gtucose, |actose, starch, cacao
butter, hydrogenatéd\ vegétakle oil, kaolin, talc;

[ § ] ar abi ¢, powdered
tragacant h, gel at et fpariol ; d|3|ntegrat|ng 25 agent
such as | am naran, agar ansbe used, for exanp
For shaping in supp9§|tor» form varlous nate |aIs

convent i opal ky wel | known as carr| - b /__\N de

used. oles thereof 1 ncludé pol et@ylene 40

gl ycol—Ctacao butter, higher al coho gsters hlo e
r

al cohgl , gel ati ne, sen1syntheS|zed glycerlde fo
exanple. A capsule is usually prepared acgprding to a
5 conventional method by mxing active |ngred|ent

copneunds wihj war Aoaﬁdcwae& exenpLinki gd 3ke }’L?xeangbove,
filling theminto a hard gelatin capsule, a so

capaul g, ofephesdnke. a MeNogeppared 88 bNg@elkOWhich
liquid, it 1s 10 preferable that solution, enulsion
andusaspensubetatetsbermbazedoandheseameca§0uihehalogen
bl ood and for formng in these nodes, any of those
céehoehti onally used in the art as diluent can be used,
and, for exanple, water, ethyl alcohol, macrogo
propylene ghipést | eéﬁﬁ@%?ﬁa? d215TP8Es tdial cRUSsTol3,

| at ed i sostear al cohol , pol yoxyet hyl ene
s%\‘% gFuFéPPyrﬁﬁFngét Ehe sppe’ @5niBe aud@dogen atom

include a lower alkanesulfonyloxy group, an

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
alkanesulfonyloxy group having 1 to 6 carbon atoms such

as methanesulfonyloxy, ethanesulfonyloxy, n-



The pharmaceutical preparati on may contai n conmon
salt, glucose or glycerine in an anount 20 sufficient

WO 200pneRss € an i sotonic solution in this case,PeEniP2006/308162

10

15

20

25

conventional solubilizer, buffer, soothing agent nay
be al so added. Pignent, preservative, aronatic,

fl avor, sweetening and ot he®’pharmaceutical s nay be
further conffineg as reguired. 25T£e ampunt of a
cORpORTF VLt PeY 48K Er af SPBF ARPASE )} LORYACLYI t T her eof

b L ned. | h i cal [ f

R PR LT ROLREY one T BC RO BaF PP RV A mred bt
70% 41 i ght _i h

e R b N M FSE P S pr e ePaBI =

bout 1 t % [ Th ' t

?igrtatiog ?%¥B§¥t%%%?%él$?P¥%%X%a§r8Ppa ﬁéﬁngﬁgngn

pfeﬁgﬁbfggﬂfﬁgfﬂﬁéQSEeﬁifﬁ?gﬁgéggoggognhhe present

i nvention and may be a a nmethod in

aceosiances i ddh sRee) fd o d;8 el o e pr gRALat i ey, 3age,

sex and the other conditions of a patient, severity of

di Sease,t Rirfts 1 exed P! rorh ehdeg£388 bnkabtehg of a
pill, solution, suspension, emnulsion, 10 granul e and

capistdae; drt Hrsarastedd ya Al njsd@s etavingt heteasecatbon
injection, it is intravenously adm nistered al one or

i reteomd xtaurld neiath coriventdiorhlaleptacenemp hauidgslicho 6
as glucose and am no acids, and if necessary, and the
PraEparca iaGemeEl -orfe el Deg g A5l arlnhaisyen egitom on the
intramuscul arly, intracutaneously, subcutaneously or

i RRSTer iofeal19F %Ml xdmiSietefbd FrarRESENPENAt he

f it . lied f th ,
oS TIER L2  BRLLSSA0RE 0T 0 L e
i at el Q t.ed i d ifh
OB ORLLREL A0, G SORRE RN, PSR,

R A R oM USSR

that th i've ingre

u Slu-%{étﬁ‘lo%g%%bn@-l% ultl:fo%%l@;yp ey 1 kG O6L DOty Wb 9BE v PSE v,

day. In addition, i s desirabl e that” the active
i B3edicenbhearaulh o a@xyaigietidd. t hepdt eps ad k&b Dés

a dosage unit formin the range of about 1 to 200 ng.
The @ompetnd yafs ulllfenyrlesgnty riouee nitri i daso-BRapHzh v 1
sulfonyloxy, P-naphthyl sulfonyloxy groups.

As an aralkylsulfonyloxy group shown as X,
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
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



receptor partial agonist effect, 5-HT2A receptor
ant agoni st effect and serotonin uptake inhibitory
webdoeai2460r serotonin uptake inhibitory effectpcT/IHeeodiidsiec2

receptor partial agonist effect 5 suppresses
dopam nergi c (DA) neurotransm ssion when it is
enhanced, and accel erates t e DA neurotransni ssion

ower.ed and t hus has function to

$8r6

wh

ot §E?P¥%erfﬂ%r £Oﬁeﬁialm> nm SEP G £ RAR® Sare
A Sl e A e %“Cﬁ{sl?”%#ﬁgt oFPEG T
th r8€$dé§|ﬁgﬁt98§§gnggob l%g Fgméylﬁ&%fopgﬁoxy, 2-

neudr otransm SSiI on ancenen

PP LN RO FLoREL . 208 Znﬂv‘lﬁ‘{ggﬁ%@??‘ Hok 4
5'r%%ﬂﬁyiﬁkﬁ%¥§§ul98n9f@£§SSQVﬁe%ﬁy§¥gg ?ﬂ%x%%%nwﬁ%%yé 4~

devel oped wthout devel opi ng si

Tod 1 £ r 36,83 Ns h Dk Hy ( Py chh ahEYhox 95nz§§su@@on§§%x§643—
(2004), Tetsuro Kikuchi and Tsuyoshi Hitose:

Noth N dsagradkpll £ BI abily 56k ¢Ngedup¥0! . SRSciPRe 8%dmp82s of
(2003) and Harrison, T.S. and Perry, 20 C M: Drugs
64an 12715 rld86] £@0P0)xy group substdetli@d weeRptOhaphthyl
ant agoni st "effect reduces extrapyram dal side effects,
devetwps supsri vened i aboat eht¢beds, candphshglfechinie
for mprovemsnt of ne ative synptons, inprovenent of

10 coﬁj%ﬂfl‘iqnbélqual TRARhT me@bmmhfowl@@pr@sgupﬁ-
condi tion, inpr ovement of insommia, for exanple (See
Jun | shi goo@e‘anﬁe@@?ﬂqrha% 2 FFPRPQUSR| SAPRS YaRGEH by the

n""ezreﬁpp?"“r L &E%M b Corags mﬁ?ﬁ%&%‘%‘%‘wﬁ?ésm. the

Y J
pse& SR o P a1 g
l%telad solﬁ}-gnt Jm %%&émew F§§C éOQE aBQSlc

l\/bl tzer, H , Prog. Neuro- Far macol
15 Bicmp o%@']y:pl'” atry 27 1159-1172, 2003)
Ser oton| n uptake inhibitory effect (or serotonin
reupt ake i niixantres eff ent )insrefdeTtdve focluaprextag;
depressive synptons, for exanple (See Mt sukuni
Meatdsals suRnsts-Seaisstniay- Yakurahydapanese, 10i dJohyhakther,
of Qinical Psychopharmacol ogy), Vol. 1, pp. 5- 22
( F9ggyylene glycol dlmﬁétfadnm, ofthiheepe egéncol
|nvent| on are excellent in all of these three effects,
Yll—a@lt)heéfxceﬂqoé‘}ﬂt%% Pl G ERRP DfSWFesas benzene,
eff cts. 151 n addit.ion, ne of the co ounds of the
20 prté? m&‘é’ﬁﬁ”ﬁf Hﬁyéerala St orS U ;%%rﬁ‘%if FrPect
|n d tlont theaov escr bed effects., The al
e lsoggd“ﬁrﬁps qT’f ecetdt ST EE iV o7 T Hpr o hgy!

recep or "anta

PRSIV & BB 1Y %%zeom Nl (84 Jyensson,
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



20 Frog. Neuro-Psychopharmacol. Biol. Psychiatry 27:
1145- 1158, 2003). Therefore, the
w@owpowaes of the present invention have a w dBCT/JP2006/308162
treatment spectrum for and excellent clinical effect
on schi zophreni a and ot her 25 central nervous system
di sorders. Accordfngly, the conpounds of

:ng ﬁ%n%P nvgntlon re eé%%fnely effectlgiségr églum
di 44 | udi t
s'c%%%%%h%gﬁ. PR T A OB G R G e

o B FARIREN b ST A SIS RRACRRL P tniun

G OPa8esh B Pbra o Sl 20 cba&%ﬁ A} type

epreSS|oﬁ gen epr essi on;

5deB5E§§gQBm %&b%&%%%gxeanglm%ﬁ %.t%&x q%P&§§§H<Hg sodlum,

dysthym c disorder; cyclothym c di sorder; anxi et

di 59t 88K i (1fQr l%%reg@ln&c PaRks aliachks %%@l%ng'éﬂcg@r’sodlum
agor aphobi a, soci al phobi a, obsessive- 10 conpul sive

di sprdede, PpStakkaumhiyersteeshddiaxdene grieral i zed
anxi ety disorder, acute stress disorder, etc.);
soahtohol atdsseuder acf ebdexanple hdxsier issdium ethoxide,
somati zati on di sorder, conversion disorder, pain
di sotdesiunypethorddeaspsaebiu)n ctaokiticoumjmoraddrgses
15 di ssoci ative disorder; sexual disorder (for

10exawnph eas sexiakhayemnineri brirservakndasi r @ vdiistmdor
sexual arousal  disorder, erectile dysfunction, etc. )
eaﬂ?h@oﬁ%g%rdEFPFFéﬁl@?aanédaéﬁéﬁexNa nervosa,

ervosa, order; adjystnment

I
dr§%$%ﬁ?llﬁﬁp§88¥iéﬂﬁ rePéﬁg5g§i§8ﬁ88pYFF@FD§kanpIe
Qfgﬁinglcagﬁgthn OXI atlonetgeggy g%#p %¥e,

st nﬁ?ant oxI tat'ion arcotis

(for s&fgpéslcgeﬁsqqeﬁlslﬁeﬂsggnba (pBRihedgniga of a

psychic or cause oni a assoélated Wi th

5de@i@ﬁ%p@ycﬁamed@no@uaéeaéﬁgcvat eduw, th, 4-

schi zophrenia, etc.); delirium cognltlve |npa|rnent

cogid tdlyecyapaizoent ] assaskatedswoth Al zhei ner' s

di sease, Parkinson's di sease, and ot her

neur odegener@si YerdibeasesasCognbhpvendapabrreinddo £

caused by Al zheiner's di sease, Parkinson's disease and

assUwmeied abonedeyehep adbi veodeséasesmbioghiltivean be

I mpai rment of schi zophreni a; cognitive inpairmnent

catdRY by refractory, intractable or chronic 5

schlzophrenlqﬁ von1t| nDtlon si ckness; obesit

m gr ai ne; pé? (%@ﬂ%? n?%luFEQanaFlBﬁSlgquﬁﬁound is

dlsor urette's diso [ r.der

o P £7) }hypbats mRegEREOTARr 5 EgnducrTes
§Pq 1 r e

conpoundgno ngna céﬁﬁgﬁganf Qﬁg hggég?&tFPE%%la

he presen I nvention

si de effectsrand b hey- éégcffﬁsal9@5c£ﬂoﬁaE§hyb%n%erformed
tolerability.

with addition of an alkaline metal iodide such as

20

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



EXAMPLES Her ei nbel ow, the present invention will be 15
further nade clear with reference to Reference

wéxmepixasy Exanpl es, Pharnacol ogi cal Test ExanplEsr00508162

Preparati on Exanpl es. Reference Exanple 1 Preparation
of 7-(4-chlorobutoxy)-1H 20 quinolin-2-one
After 14.7 g of potassium hy3f oxi de was added to a

hanol m ' f .30 f _
7 FYRPBAFLAuRRLIE. B0NE TR s a5t en afoBmEa 1,

r ono- 4- chl or obut ane

t l'ution, 65 m of 1-
w5 RAUBA 58 FRYr OF0 URHA 119t FixedFor BB hourSES Af t or
ing. t , i pit at tal
e e EapbBAYeaD 56 TRy of FLEER: RO 2 ETHEy O & | SR

by silica ge

| . hy .. .
(di chl or onet EQ%Q?‘#eg?ﬁga%?ggtl%%@?%)%%ﬁé’“zd% Rf ormed

T il pouonuhyl ayiost 3: 2, ones SHLBLRREY cron

10

15

20

1. : 3+804 307O( 21- :
Ty a0, e ot SRRSOk BarhhCtad,
J=8odiz, 12c4H3), h6uBS(1H d, J=2.3Hz), 7.45(1H, d,
J=8.7Hz), 7.75(11-1, d, J=9.4Hz), 12.54(1H, bra). 10
Ref s enctoftXRopheld 2] Preparati on of

7- (4-chl or obut oxy) - 4- met hyl 1H qui nol i n- 2- one

7- (4-chl or obut oxy) - 4- net hy1- 1H qui nol i n- 2- one was
prepared from 7-hydrgxy-4-nethyl - 14 qui nol i n-2-one 15
by a sim|lar nethod in rence Exanple 1. Wite

powder 1H- NVE(DM3CNU6)

56(1H, dd, J=9.0Hz,

(5a) |
<::3>OH <::i70—A¢N/“WN
__/

@
(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,



1. 80- 2. 00( 4H, n), 2.37(311, s), 3.72(2H, t, J=6.0Hz),
4.05(2H, t, J=6.0Hz), 6.20(1H, s), 6.75-6.90(211, m,
WQ@06/16Q64H, d, J:8 5Hz), 11.42(1H, brs). Ref ePEnIrR2006/308162

Exanpl e 3 Preparation of

7- met hoxy- 3- net hy1- 1FHU|noI|n 2-one

30.7 m of trlethyIS|Iane added to a 25

trifl uor oa etlc a%fd 300 mi utlon of 1%3% of 7-

met ABXYS506%021 P dlﬁ&dﬁd& no yrgompound

mhll ei.n Ly nder |ce coo nd stirred
ge%p%?% é&e oigéﬁuﬁﬁP bfh@%F § 6ﬁ3§bﬁTﬂion

tq i d cted
d|c P % gngoéﬁgn%aﬁﬁetﬁg §he 3FFhQﬁa€eFO%ﬂ%%§%H§
ovgg H@gne3|un1sulfate and the sol vent was evapor at ed
under reduced pressure. The residue was purified by

ssilica gel cgkuan CBBQ”EBQQE% h
(di chl or oret hane: et hanol -~ = 5. ﬁf?béﬁdhffei Specl;lc

nEéQQ%ﬁl@snEﬁBY&déFthbﬁghhﬁea %g%rW%érQQh%'%%@h'%sthe
10 formof a white powder. 1H NVR(DMSO d6) oppm

2. OR(SHbfsIm, 3dTEhBbroBthbné0- 61881 3Hoethané., 426 Hdon
d, J=8.41-1z), 7.64(1H, s), 11.56(111, brs). Reference
ExaeptacHdloride; aromatic hPdeparabbas efich as benzene,
7- hydr oxy- 3-nmet hyl- 1H15 qui noli n-2-one 47% hydr obrom c
actely®se nlJy senpenstionrof s@ch2ag dfiethyl ether,
7- met hoxy- 3- net hy1- 1H- gui nol i n- 2-one was refluxed for

10 sidd hrarsork tekhesol Fegraedep fuasnaddédetboriethane;
reaction sol ution and reC| itated cr stals were 20
sepdrdte s By 135 tRath aE?ysﬁalﬂg wBFetarssof vegropyl

dlchloronethan t hanol nd

d t of nd
h?ﬁcg%t"%ixﬁ?r RfooT AN (3Peh ARdACH ogbwgﬁte rwagridine,

d
hy roxy€§ Iﬂﬁﬂ D%%?g&?%% &S@ h%Q hor% gFﬁéamlﬁetﬁg @
2%11‘;%&“5@1@&{3{ o povder . 1H N'VR( DVBO- d6) appm

15 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

20 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,
25 preferably 0 to 150°C and generally completed in about 1

to 10 hours.



48 1.99(3H, s), 6.57(1H, dd, J=8.5Hz, 2.5Hz), 6.65(IH,

d, J=2.5Hz), 7.34(11-i, d, J =8.5Hz), 7.58(1H, s),
w®200(126d , s), 11.48(1H, bra). Reference ExanptBJE2006/308162

Preparation of 7-(3-chloropropoxy)-3-nethyl5

1H qui nol i n- 2-one By a simlar nethod as

in Reference Exanple 1, 32

7-(3-ch] oropropoxy) - 3-met hyl- 1H gui nol i n-2-one in the

fofﬁ?%ﬁajmao@\h%‘?%mbﬁ%\dgﬂ was prepared from

7- hydr oxy3- net hy1l- 1H gui nol i n- 2- one usi ng 1-brono- 3-

10 chl oropropane. 1H NVR(DMSO d6) ppm 2.05(3H, s),

2.15-2.25(2H, m, 3. & (2H, E, J=6.5Hz), 4.11(21-1, t,

J =6.0Hz), 6.75-6.95(24, my, \V.48(11-1, d, J=8.5Hz),

7.67(11-1, s)s P19 ( 1 / Reference Exanple 6

15Preparation of 7-({Z-chl grofjut oxy) - 3- net hyl -

1H gui nol i n- 2- one s By a simlar nmethod as

in Reference Exanpl@1, 2

7- (4-chler obut oxy) - 3- net hy1- 1H gui noti -g;]_ el—}\ﬂ th
form MwhitTe powder was prepared - hydr/oxy
20 nethyd- 1H gui nol i n-2-one using

N S

1- br om®- 4- chl or obut ane. ' H NVMR( DMS0- 016) 6Ppm
1.80-1.95(41-1, nm), 2.04(3H, s), 3.72(2H, t,")=6.0Hz),
4.03(2H, t, J =6.0Hz), 6.75-6.80(2H, m, 7.47(1H, d,
J8ist-diz) R.7166ChH, ssme bk 58pild, sskepréleRekernence
Exanpl e 7 Preparation of

1-hedagsinoradiom wr) &l g epimottiich Zanee 9. 80sgoof 1 swdi am
hydri de (60% qi.ly) was added 5 to a di net hyl f or mam de
( 2G3AHL oIS dR Toft 0L B RpIFISIHAR I | B ZRReSEmitse 2

bei ng sti.rred under ice-cooling and stirred at room
5 tg%’%‘ala&rkéﬁte&e ¢ %ourd™hnd after

the ring Ql represents a bicyclic group

selected from the group consisting of:

and R

(wherein the carbon-carbon bond

represents a single bond or a double bond);

10 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



that 1.6 m of 1-brono-4-chlorobutane was added and
stirred at roomtenperature for 14 hours. Water was 10

waomedies t he reacti on sol ution, which was thepcT/JP2006/308162

extracted with ethyl acetate and, after washed with
water, dried over magnesi um sul fate and t he sol vent
was evaporat ed under reducedpressure. The resi due vvas

S DY 58 S 0 U SOOI (05,1 o
LI BT ST L
e R

7 @E@%?Iﬁg?sﬁé%eéktgow%gfg? téﬁ$7 6§Q%£d&yr9roup, a

5PVQB@é§téPﬁo§§c$r6%h9ﬁ|@Eegﬁnt¥$)a%H%%'@Qbu% %&BQ%.may

25By a simlar nethod as in Reference EXa

1- hovehk orepent ¥ikahbyguypelpn- 2- ﬁ&%rlongtrla%;ﬂ‘ Ofa'mﬁfdroxy
colorless oil was prepared from 1H qui nolin-

usloget-dr bpb- §rebber apeanane. l&HeHNBQQ9Q1%E%@@ﬂwHiCh may
1.55-1.70(2H, m, 1.75-1.95(4H, nm), 3.56(2H, t,

=6hé¥z)a HUoBaf2klky]l FzFuBHzd, thid@flHgrdupl)= %,Eblbmated
7.23(11-!, dd, J=7.3Hz, 7.3Hz), 7.35(1H, d, J=8.9Hz),
7.84-%0 @(@@bﬁed?h@?@lﬁnodocycg;L¢Hg):OLIRet@lﬂ$@O.ell1’19‘ 1 to
Exanpl e 9 10Preparati on of

107 L RER AR (2AFR2-pbeR{Tekgy- lower alkyl group and an

15

20

ofo’i’toog g7l 7. hydr oxy- 3, 4- di hydrolH— qU| nol i n- 2- one,
1.7 g of pot SS|umc

b
ci s- 1, 4- di cht 'oF o= ﬁ%%ﬁga%n%l %ﬁ“ﬂ?uiﬂg jgpresented by the
f
it i Of%uﬁeggwa\{\g?ag b CeofbalRATLLERRELAEUL oy the
W&téms themext rasi eds wid heothyl aggLlateg gndyafter

reaction condition as in the reaction of a compound

4- di h%odro 1H qui nol i n- 2-one A m xture

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.



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

w@osesissie was purified by silica gel colum PCT/JP2006/308162

chr omat ogr aphy (n- hexane: ethyl acetate = 3:1), and 7-

(4-chloro-(2)-2-butenyl oxy) -3, 4-di hydro- 1H qui nol i n- 2-

one (1.3 g) was obtained in 3ﬁe formof a white

powde NVR 13) 6ppm 25 2.62(2H, t, J=6.3Hz),
%éﬁtlto 3?@% 414.16(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, 51 J=8.3Hz, 2.5Hz), 7.06(1H, d,

7.56( 1H, %A Ref er ence Exanpl e 10

Preparati o 2- met(®y1- 4- (2- oxo-1, 2, 3, 4-
tetr a l??{w sq efi %
54.98 \q 0f/ sodi um i odi de was added to an ac topftrile

(70 m)@upolution of 5 g of 4-chloro-2- methybputyric
acid nethyl ester and it was refluxed for 3 hours.
Wat er was added to the reaction solution, which was
then extracted with dichl oronet hane and, 10 after

washedrwi hhrwaten, Arj ed Quel BGRRSityD s fate a%%
the sol vent was evaporated under reduced pressure. The

resi due was aHdedebotaohl ¥trUBE cRnpbuddl & é@ented by the
hydr oxy- 3, 4- di hydr o- 1H qui nol i n- 2- one,
pogassr@h1farhomate4andnd|aetbmbbummame@%dgﬂhﬂﬁd Bndhe
15 stirred at 80C for 6 hours. Water was added to the

Sr egetdonl sbhuminda, (hhi th pesfpoherdexndact edmiiltar etehyltion

acet ate and, after washed with water, dried over
et BB LR al e, LRACTEABTEBNY Bt anasTERapSr et esented
u der_reduced gi sure, The residue was purified by

I

i PY Q0P gRE T ?ﬁp%k?oﬁﬁfo@PQpﬁycompound represented
(décnhq%qﬁg%%gg ogﬁrﬁp a4 ! 53}0 3L pe?h %2 n%&oned

teggg%?/ L ARLiD-7- onxy)butyrlc acid nethyl ester
obtained in the Tormof a yellow oil.

10 IRAMYOOLHoRpm 281 1. 23(3H, d, I=7. 1),

15

90(1H, m), 2.10-2.25(1H, m 2.55-2.65(21- 1,
m, 2.72(11-1, q, J=7.0Hz), 2.80-2.90(2H, n), 3.68(3H,
s), 3.9542H, t,

R;
/%_\ 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



52 J=6.2Hz), 6.33(1H, d, J=2.3Hz), 6.49(11-1, dd,
J=8.3Hz, 2.21Hz), 7.02(1H, d, J=8.3Hz), 8.41(1H, bra).

wdedoenenee Exanple 11 Pr epar at pONJIENH06/308162

7- (4- hydr oxy- 3- met hyl but oxy)- 5
3, 4-di hydr o- 1H qui nol i n- 2- one 6 g of
2-met hyl-4-(2-oxo-1, 2, 3, 4- b35 | .
t hyd i nol.i n-7-yl oxy)butyric acid nmethyl ester
nggfg&)éég%%&%ﬂéq@@at Q@aﬁ{iﬁ rigiau raenp‘(@zg@ergna;ecli
I, 1. f lithium alum num hydri de ile
T0"BaPRg o FrrBif idnder BSTCods HGTERI 145 ciar oL
t f 2 hours. Wi being stirre
nGBF B dadi PRY. 68 GPAPEE b el %%%Le%%imfla (9)
[ ed, which was extracted w. th diethy
SUREr AR R PR ek Oh e T SR i R

STRges] U SUbLal g e 8 S SOl VS SR AL oy

under reduce was puri

Si L] g opmat .

P RSy ariet hafernst hang 9%?8%‘% bgngrfastlgn%fa compound
/- hydr xye8nBRYhYEBULOXY) 3 nd @ RVdrQikdy 1) i
qu?ﬁglyﬁ-z-one mag %bta?neg f% ?ﬁg forﬁ?@%ﬁgrvéligmﬁfbthe
Oi preddhMYROB08A3h0pAM n28n agﬁro riate solvent or
0.99(3H, d, J=6.5Hz), 1. 60- 2. 05( ,n$,2.60-2.65(2H,
mMwRtiB5uR2. 96(2&nt, M, 3. 55(21-i,t, J=5. 3Hz),
3.95-4.10(2H, M, 6. 38(1H, d, J=2. 5Hz), 6. 53( 1H, dd,

pressure.

10J=8. 3Hz, 2. 4HR¥, Fo04{dert, dplv8n8HayaBlBhkkehr @xamples

15

20

25

Ref erence Exanple 12 53 Preparati on of

met hakede| FaheEs agrematic hydrocarbons such as benzene,

2 eyl & (2,0x0.1. 2,3, 8. tel rahydr ggui pol 1 1 7-y1 0xy) bu
tetrahydrofuran, dioxane, monoglyme, diglyme;
halogeﬁated hydrocarbons such as dichloromethane,
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
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,
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,



Met hanesul fonyl chloride (1.0 mM) was added to a
di chl oronet hane (80 m) solution of 2.8 g of 7-(4- 5

whyasaxpe3- et hyl but oxy) - 3, 4- di hydr o- 1H qui nobCTIIR0@5528162

10

15

20

25

and 2.4 m of triethylam ne while being stirred under
ice-cooling and stirred at room tenperature overnight.
Water was added to the react3®n sol ution, which was
then extracted with di chl oronmet hane and, after washed
10b@ireh Ratélrodrided dpamonnagdésionhdsyl fiatdd desndsudie as
sol vent was evaporated under reduced pressure. The

r e§PEiEMWASIBAEI f POd A5y isi iLlegiglels ic@l umxture of a Lewis
chr omat ogr aphy . (di chl or omet hane: net hanol = 30:1), and
netfafedlfif 8Ri C8dr8 2snBeRjioned2 appyet, 2, 3, 4- 15

t et rahydroqui_nol,i n-7-yl oxy) butyl ester (2. 8 g). was
obtalngd |g fhel FoFH%%FbéegF€é¥ Sowde AR Zcidis usually

SNSRI o bl 0
11
4.%%90%%5'#%?%080@@65@ i) 3-oMEk) g sre %’qw@d is
f§£@te3é§fgﬂ?u€ ggﬁéght tﬂe a%?é)iﬁre%Ggiﬁy %E?ciln a

Ref er ence paratron o

7- fﬁr&éoggcégg AnByhenyl oxy) - 25 o
3, 4-di hydr o- 1H qui nol i n- 2- one By a simlar

met hod as |nTﬁ@éeE@QQElgﬁaﬂgl%egformed usually 0 to 150°C,

7-(4-brono- (E) but enyl oxy) 4-di hydro-1H 54
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



"quinolin-2-one in the formof a white powder was

prepared from 7-hydroxy- 3, 4-di hydr o- 1H qui nol i n- 2- one
w@Isiopg146ans- 1, 4- di br ono- 2- but ene. 1H NVR( CDC180 B pe006/308162

52.61(21-!, t, J=7.5Hz), 2.89(21-1, t, J=7.5Hz),

3.98(2H, d, J=7.0Hz), 4.51(2H, d, J=4.8Hz),

5.906.10(2?!', m, 6.43(1H, d37J=2.1Hz), 6.51(1H, dd, J

=8.2Hz, 2. 1%&) 7.03(1H, d, J =8.2Hz), 9.35(11-

él)YdrRéflélﬁenéé velrpi ittspr épsarant s b dydroxide,

-

bggggloggc B 3%&3&%&”52@%@%3%1“% 553 6@63&@%%“’38
§&P§£EﬁéqﬁﬁﬁgV' i gﬁé¥ﬁ%ﬁ%§4x§?@ stirred under
S'WEEEE ShL P 9pBatsy e BYRRAL SR S
A e, B e
SOk itk OR aniﬁlﬁn%ruﬁe BVI\%E:‘")‘la?_ ctl : #h@ﬁ]ﬁ%efo 4

hour s. ter was add e tother ol uti1 on, which

wasxbhele pXiract B¢ 1 btBhet hyk)acet ate and, aft er
washed with water, dried over nagne3|un1sulfate and

thelsméwgoycma$4eBap@nahedequeDBNeduqu-pressure. The
25 residue was purified by silica gel columm
10chdbamtiogeaphy [ b déchl ondaethané: meBlanoll,4-50: 1), and
7- é4 chl or obut oxy) - 4- met hy1- 3, 4- di hydr o- 1H- qui nol i n- 2-
5Abneap DCPolg) 2wds2bbearaed i(RABRE) Fosmlos @fwbintceganic
pmMer 5 1H NVR( DVBO- d6) 8ppm
1. @%%%i|%ugh7a®Fﬁydﬁogglgr@gg4Fpﬁﬁrobromlde, hydroiodide,

njé 2 Z§£%$ggl BpQQSSh%g 1, glts 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



J =6.0Hz), 3.97(2H,t, J=6.0Hz), 6. 32(11-1, 2.35-2.45(1H
3.62(211,t, d,J=2.5Hz), 6.55(11-1, dd, J=8.5Hz,
WQ2@b1a)24647. 08(1H, d, J=8.5Hz), 7.96(1H, brs). Ref/greawm®sic2
Exanpl e 15 10Preparati on of
7-[2-(2-chl or oet hoxy) et hoxy] -
3 4-di hydr o- 1H qui nol i n- 2- ong8 A m xture of
of 7-hydroxy-3, 4-di hydrolH guinolin-2-one, 7.1 g
of fbgttégfnl@m c&PbBRALE2 3G INanek emtwmmmr@%tmlcoollng
ether and 400 ml of acetonitrile 15 was refluxed for 2
dafie. SPRRERAtRad GHHEER f6achd deReiCHFtsdlAktwred whi ch
was then extracted with dichloronethane and, after
WaSABUCSHEL ANt BREL A1 Fad 16W%e PPREGHE SR ST fait &c0 amm
t he sol vent maﬁyeva por at ed ul%er reduced pressure. The

r eSTHOBA WA BAFY f PEAL B T X6t i catden colunn

5o n0n of 5P (€6RE60RARLIACLIRLAY 1! Yt

&2%8%%?igeggpxg%egggx Legeptg'h g %glnollq.Z one

al n Int rmo

Fpbatin sgpgs 8 et gaen

44@&2@5l§@mér4a3&|zelma§t§é&élfl d, J=2.2Hz), 6.54(1H,
dd, J=8.3Hz, 2.2Hz), 7.05(1H, d, J=8.3Hz),

8. 01(1H m. Tﬁ@f@6&@@@n&xéﬁptﬁe1§eneral formula (1) and a
Preparati on of 6-(3-chloropropoxy)-3, 4-

10 di eyt o Hdd-qpoif nedh Mo @- 08€d5By a sbminbar fagthed as in
Ref erence Exanple 9,
6-K182 o ©F opt opbxyy ez Ya di by dr oTAet ghenokiceu2iaad in
the formof a white powder was prepared from
6-BRR DG BL AN di hyrireRAFEGuUProks PR - vABakSyngsed diluent

1- br ono- 3-. chl or opr opane,
or excipient such as filler, extending agent, binder,

humectant, disintegrating agent, surfactant and

15 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,

20 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,

25 calcium carbonate, kaolin, crystalline cellulose,
silicate; binder such as water, ethanol, propanol,
simple syrup, glucose solution, starch liquid, gelatine

solution, carboxymethylcellulose, éhellac,



10 1H NVR(CDC13) oppm 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,
wono661248( 3H, brs), 8.68(1H, brs). Reference Excnm0061308162

15Pr eparati on of 6-(4-bronobutoxy)-3, 4-di hydro-

1H qui nol i n- 2-one By a simlar nethod as

in Reference Exanple 9, 39

6- (4- brom)butoxy) 3, 4-di hydro- 1H qui nol i n-2-one in the

foFﬁFBﬁ gaﬂ%q%Q%ﬁnmﬁﬁ ARt Ut i ERNarom 6- hydr oxy- 20
&/Pé ui .nol i n-2-one using 1, 4-di bronobut ane.

1#% &Wf M@7@¥%Q%W%WWﬁ%mv%m@Ws

" 85( 2H, 3.58(2H, t,
J= 8‘%&3) 53 et oontut 22 %Llflf“‘)te@ aﬂﬁr%p@ov(dsm maninaran
9. 88 Pr epar.at.i on of

v BBhaRE L sERb i hnpoen A6 G T 2 et
53 pBLEkTL LRy TERR) %ﬁ%}l&gﬁy e nf;;”%ﬁrz S8R 5

| 3,
e gyl sl s PO LN, S,

h i 1 B 8021
T 1 e %*%%Wt ) 395805 Fof

n?sa@c@§r8335(gﬁeaﬁhn, cgé@%Hbthe%-e gH@bge%aQ%k?%ﬂL
d, J=7.7Hz), 6.76-7.04(2H, ), 7.15-7.29(2H, .

Reterentec Exagpkach9as quaternary ammoBﬁ@ﬁ&b@ﬁéﬂ1§HHium
2-(5-chl oropentyl)-3,4- 15

10di byarypl 2ski Seyai nobiipthirdreéng agent sucByaa silyidearine,
nmet hod as in Reference Exanple 7,
2- $eaxdh ordpearping3agedthpdes- 268 isseqahnolliegtiosene in
the formof brown oil was prepared from 3, 4-di hydro-

2%#?%%@%4n%$?ﬁopléﬁe Gelhgidabr s i5a¢hlBbspeataneuco as
L NLODO13) ppor 1,902 O0COL Ly o 2 SB(EL L e
7'§?§cdf443&4ben@3ed, for example. Furthermore, the
15 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
20 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
25 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



8.07(11-1, dd, J=1.3Hz, 7.5Hz). Reference Exanple 20
25Preparation of 7-(3-chloropropoxy)-3, 4-
walpdwgdiaelH i soqui nolin-1-one 58 BYT/#2006/308162

simlar nethod as in Reference Exanple 9,

7- (3-chl or opropoxy) - 3, 4- di hydr o- 2H i soqui nol i n- 1- one

in the formof brown oil wast®prepared from

7-h droxy3 4-di hydr o- 21- 1-i soqui nol i n-1- one usi ng

1 g Bﬁe 3 CBCER éf’l&ﬁreé’paﬁéghflq- RVRCEDE13)6psras of higher
9 2H, WL 2.90-3.00(2H, m, 3.50-3.80(41-1,
201118 . 9BLARI Ry, SeMASYIEReS 15RS) 9l ST e 1 for,

J 1.5Hz), 7.13(1H, d, J=4.0Hz), 7.59(1H, d,

—ixiﬁﬁ§e 10 Reference Exanple 21

f _7-h
Sfﬁsgﬁgtaﬁﬁugounﬁégrox 8ﬁ8a39¥ preparedB§C§o§dﬁpﬁaFo a

5 Tron st LR AR b AR B oD d3guiarediEne 15
'nc$ﬂ§ou9&§1@1tﬁ 959 uEy§g§E§é?SeQEﬁ %E%g Erggbze and

nmet hoxy- 2- net hyl- 3, 4- i Soqur nol i n-150

1Fff@f{ Q@)§@@81a hgr§4§gtﬁtﬁn éaés%@é)'a SQ%QSH
s), 3.47(21- 6.85(1H dd, J=

2-@1!3&1,115 <91_8(t3|1'|rb mkao 2 1Hz), 7.29(1H, d )2 5Hz),
9.49(1H, s). Reference Exanple 22

Prepar at i on Wer7-pdepchkodobst OxycRioRt NYduid, it is
3, 4-di hydr o- 2Hi soqui nol i n- 1- one By a
10 sipi¢ Beraptchdthas $olRefieneneruExaopl end5s8spension are
7- (4-chl or obut oxy) - 2-net hy1- 3, 4- di hydr o- 2H soqui nol i n-
| DR hizefk arot i oPtanbeown ohe MAsodsengr Epar édriiom in

7- hydr oxy- 2- net hy1- 3, 4- di hydr o- 2Hi soqui nol i n- 1- one
usiTF & - D- ATERI OF oBLPBReSON TR INVRPTREL ) kBPF 10 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



1.90-2.00(4H, n), 2.93(2H, t, J=6.8Hz), 3.15(3H, s),
53.45-3.65(41-1, ), 4.04(2H t, J=5.8Hz), 6.95(1H,
waldhedEReBHz, 2.5Hz), 7.07(1H, d, J=8.3Hz), 7.&O(/iMpoad308162

J=2.5Hz). Reference Exanple 23

Preparation of 7-(4-chlorobutoxy)-3,4- 10

di hydro- 2Hi soqui nol i n-1-one41l By a simlar

nmet hod as in Reference Exanple 9,

7- oﬂwi@ﬁﬂtorﬂ@b@tfmqgﬁe@wamlwdmslmn nig$ i st onke | and

the formof a white powder was prepared from 7-

hy #Eepraedyvdigppdito 129 S6Guibyolwaidhtone usi ng

1-brono- 15 4-chl orobutane. 1H NVR(CDC13) 5ppm

1 93 2. 00( 4HTh@re 258803, ée(nzmatrﬁon dERaxtEgyplhan in the
% J =6..2Hz), 05(2H, t, J =5.7Hz)

6 ?5‘(3/1? gﬁ“ln?sé'é(afﬂond&f ¥he hprmEcayhical m%ratlon

5Exgip§8eznges 93 (r %EPEpE gt 2L 2) elfnelrsetnecreed by a
> (gt Ao Ll s o o 5

2 peepatatept ot sogunoin lugne AL 48 e,

6 §%§%Q%61 Qéegelﬁgcekoaszgggeeg gﬂchgl)NFﬁ@l SRR 1in the

J=¢aQk2z)r ﬁaﬁlé%H,lelQ zoﬂﬁ¥lon7 Qﬁ%%@nSQOnJ %m%ﬂ%&on,
57.46-7.52(2H, my, 7.63(11-1,

10J=8ridhiz)e EhﬁetepG&lExaﬂp|ES25rally admlnlsﬁkﬁﬁﬁiatUQﬂthe

15

20

25

of 7-(3-chl oropropoxy)-2H soqui nolin-I|-one
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
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
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
is 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;



By a simlar nmethod as in Reference Exanple 10 9,
7-(3-chl oropropoxy) - 2H i soqui nolin-1-one in the form

wobooa/1ydasd € powder was prepared from PCT/JP2006/308162

5

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

1- br ono- 3-chl oropr opane. 1H NVR(0D0O13) 6ppm

2.30(2H, quint, J=6A Hz), 3.48(2H, t, J=6.4Hz), 15
4.28(2H, t, J =5.9Hz), 6.54(1H, d, J =7.1Hz),

7. 06CePrpr @aryZelemgpnizoeffactdd S-JE8a 7FRCERETHZ)
7. 51£1H, d, J=8.7Hz), 7.82(11-1, d, J=2.7Hz), |

10284 8PP StsPLLREf e PBRC § CERARPILE 26 tAkEY 1t Yof
7- (3-.chl oropropoxy) - 2-et hyl- 2H i soqui nolin-1-one

by AEERH 6 RBCHBATSE M Rk L BhOE [ERTpI o)

! 'hés;8%"2?"@8@8%2#%@%5{:%%é%%%%’ﬂziaﬁé%‘iﬁ:zﬁ%%?eéi‘ .
22' ae! 5%%@%%?&&;%%%%%%%%%”&" <'D%17n%ﬂ§_§%%hf1% :‘:l_sfﬁﬂzw)e,n it
4 %%E%ﬁﬁéa?gﬁe%aﬁﬁ%%?g@%? ehe ok @ﬁzu)r,of%:aff 5sion
=7. - :7 , \ , , . R
Joglel, 281 s BofBidd: bpadendsTydErh, chne3lllh fffseapinize

J=Zn6Hz). nBet et encenExamBhetd7a normal statl qRRLaki A8
of 2-(4-chlorobutyl)-7-nmethoxy2l-1-isoquinolin-I|-one
Bys gs sémi baabiei hed) as hocBetiengnee ExaBpkent®ién,

2- (4-chl orobutyl)-7-net hoxy-2H 1 soqui nol i n-1-one in

10t hex¢ol et cbionitasdyoihpwasipgeparedtf bamtRemebhdxyions

15
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25

2H i soqui nol i n-1-one using 1-brono-4-chlorobutane.

1HANVRE GDC1B) 8pPpin abnormd ]l 6der 00t Akbsmap s18n59€2Hantement
J=6.31-1z), 3.93(311, s), 154.06(2H t, J=6.9Hz),

6.9 11U T NI P=7E BHI§XamBl 96 (IRpravigg7esfeyt on
7.25(1H, dd, %:8' 6Hz, 2.7Hz), 7.45(111, d, J=8.7Hz),

7 BERAEAYS PG R 9RE) VS ReYEPERES EXERpPELDg 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),



Preparation of 6-(3-chloropropoxy)-21120
i soqui nolin-I-one By a simlar nethod as

wo moRefrmsence Exanple 9, PCT/JP2006/308162

6- (3-chl or opr opoxy) - 2Hi soqui nolin-I-one in the form

of a pale yell ow powder was prepared from

6- hydr oxy- 2Hi soqui nol i n-1 - or&3 usi ng

1- br ono- 3- chl oropropane 25 1H NWVR 00013)6ppm 2. 30(2H,
unﬁFsuﬁueloMﬁ)fa% Kig( Hynsho-$egs Yalgrig, GlgeEngse
59|l-|z g 6§1H d, J=7.2Hz), 693(1H d,

J §OHHEF 90513045631 Fisychprbergecpiody) ;¥ loHg), pp. 5-

R
AT S g, 2 e

5 EaueRertRenaBREY) Rtple PEPRSAREYrin Tnonads s 2P -

10

15

20

25

pr epar ed fro
7- hydr oxy-2-%%%§(in§n4ugltﬁ}§8réngﬁpéggﬁlyne e f one

uswgo@o@mr@e@pgaker 99598@98r¥1é%f@y%gc@glé)f§%|%@ ve for
2.15-2.35(21-1 ,

3. BoB4H 4i40- 4 ékls, 696 @15
J:g?%rﬁ, ﬂ%ﬁ?k%s?e? 08( 11?%?{(1, SJ?S;.Ong) , &%Mgz?lﬁe d,

J=%i THzjun Raefier enski ExRimERo36eishin-Yakuri P ea_@a@teis@n
of 1-benzo[ b]thi ophen-4-yl pi perazi ne hydrochl ori de 20A
M Xewrea bfol 4 Uigi okl 4Pspcbopbenzafb]l bhiypphens,. 29. $pg 5-
of%gl perazi ne anhydride, 9.3 g of sodiumt-butoxide,
%5 gLOIBIR) - (+)-2,2" -
bi s(di phenyl phosphi no) - bi napht hyl (BINAP), 0.63 g
of dipall adlﬁh?t??@‘a‘rl%@ﬁzﬁl E’éﬁe@’é@?@ﬂ’é) lpKenpsonmpre
of 25 ene Jg or ho under nitro
AT, Vhior vee anrBd R6SE e FESEF  oft SEPURTARDLY
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



63 which was then extracted with ethyl acetate and,
after washed with water, dried over magnesi um sul f at e,

wapmeti i@es0l vent was evapor at ed under reduced PUESRU6E308162

U‘I
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The residue was purified by silica gel colum 5

chr omat ogr aphy (di chl or omet hane: net hanol: 25% ammoni a
water = 100:10:1), and 9.5 gééf 1-benzo[ bithi ophen-4-
yl - plpera2|ne in the formof yellow oil was obtained.
3. 1R UgH ngo réen gt éd qw@rlé&mrm%f Sl aREh Bekeie?l; t o
a net hanol sol ution of 9. of 1- 10
beﬁféF@FFﬁF@phéﬁtf%ﬂtﬁQ%ﬁeﬁﬁzF@éO%%ﬁjQQH%%Qﬂﬁﬁﬁﬁl%ﬁs
evaggrated u duced Eges ure. Ethyl acetate was

2dé eanéﬁe%%égav& &%ed st Gt ol SI%RA o
E'eﬁtirs?% B BB IREy PO ER 1 Ui Ty Bt TP GiRr 1l tvpe
e %@33‘6 T RER SR dspression;

: %g?éﬁégéﬁ? B35t gl 3By Hebressiopy mslancholy and

7 §§E%Ek€o§y8dé?%kg%izﬁg1Hygtﬂ?ﬁl@HahS%r%é&ZHCJ%thhymlc

Ref erence Exa reparation o

t et sBUl¥l; anxiety disorder (for example, panic attack,
4-benzo[b]th|ophen -y1- 3- net hyl pi per azi n- {- car boxyl ate

25panibedsasedaennegoasphbbRef eserce 1Epamplie ,3Gbsessive—
tert-butyl 4-benzo[b]thiophen-4-yl-3-

metbybpl pevazdnsdrdarbogybaternasapiepateed st andorider,
64 butyl 3-nethyl pi perazin-1-carboxylate and 4-
br@ﬁ@@@@kbggythp@@ﬁéﬁedisorder, acute stress disorder,

etc.); somatoform disorder (for example, hysteria,
somatization disorder, conversion disorder, pain
disorder, hypochondriasis, etc.); factitious disorder;
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;
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
associated with schizophrenia, etc.); delirium;
cognitive impairment; cognitive impairment associated
with Alzheimer's disease, Parkinson’s disease, and

other neurodegenerative diseases; cognitive impairment



1H NMR (CDC13) S ppm 1.85-1.95(3H, m), 1.50(91-i, s),
2.8-2.9(1H m, 5 3.15-3.35(2H, m), 3.4-3.5(1H m,

w@2m63186( 1H, nm), 3.65-3.7 (1H, m, 3.7-3.9( 11ACT/M2006/308162

6.98(1H, d, J=7.5 Hz), 7.29(11-1, dd, J=8, 8Hz),
7.38(1H, d, J=5.5Hz), 7.61(1H, d, J=8Hz). Reference
Exanpl e 32 10Preparati on of 4>benzo[b]thi ophen-4-y1-2-

t hyl pi i,ne di hydrochl ori de A sol ution
gfcfﬁﬁghgg%géizﬁﬁéﬂf%ﬁﬁ CerseasgryParkinson’s disease and
4- benzol.b] t hi ophen-4-y1-3-net hyl pi perazi n- 1- car boxyl at
e FﬁSﬁﬁ%ﬁ%F5n8€8ﬁ98F9§&e€ff%ﬂ% WES astffed FPnsEive

L1l ' id (6,m), and th I Xtu,
St FPPEREBENFobin PBEPATGAiFer CEoR i ST

' d.und , then
ant aHbEauET  EPREREORY st Boracerun £ BOTE whs

_ Tt Ton 6 59 pcaSsram Cdr b
o TS 8207 WAL "t Ry Bhe TR BFI (6 C G o GHAa Ty

phﬁ§§r$@§ebesgnOYsEhE?QngéhﬁghSEEE%Eﬁg%Q% i, gutism

concentrated under reduced pressure. ncen

hygt 96 hhoFri ¢ageisn( 6 ohhrapdemet a0k 4610 M) WBI® rder;

added to the residue and the resulting m xture was
conecest t abeddandes t yedpeedc2bvpr9ssukerdhe R3ide
was recrystallized fromacetonitrile to obtain
1-denzofidt i hiopheowd! y1s 2Zndromet hyl pi per azi ne

di hydrochl ori de (0198 g) as light 65 brown powder.

10 1H NVR( DVBO- @) tis=ppoare, tBe926B8pbdnds of the present.
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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



J =6.5Hz),2.8-3.6(6H, n), 3.6-4.0(1H n), 5.3-6.8(1H,
m, 7.20(1H, br),7.38(1H, dd, J=8, 8Hz), 5 7.5-8.0(3H, m,

w®200610444 2H, m) . Ref erence Exanple 33 PCT/JP2006/308162
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Preparation of 1-benzo[b]thiophen-4-yl-3-

met hyl pi perazi ne di hydrochl ori de In
the sane manner as in Referelwe Exanple 10 30,

1- benzoib]thlo phen-4-y1-3-met hyl pi perazi ne

di RydfEd

and_4- br onobenzo[ b] t hi ophene. ' H NR ( DMSO- d6) ppM

1. §ﬁ(§iﬂ|atagréEBY5#E‘)‘Lchéosfgmit@@pffﬂﬁtwol I 3), and

3. 8?52E§58%Féigginkloaagu%og§6H quf%é{zglg S%e was

RFaFiae- m?hﬁﬁeﬁﬁﬁédpﬂrrérﬁl@%}hﬁl@lﬁ?@ & Ineco lumn

obtained in the form of a white powder.

'H-NMR (CDC13) Sppm:

1.95-2.15(4H, m), 3.6043.70(2H, m), 4.10(2H, t,
J=5.6Hz), 6.56(1H, dd, J=9.0Hz, 3.8Hz), 6.81(1H, dd,
J=8.7Hz, 2.4Hz), 6.85(1H, d, J=2.3Hz), 7.45(1H, d,

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



J=8, 8Hz), 7.54(11-1, 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).

wdedoenenee Exanpl e 34 Pr epar at pONJIENH06/308162

5

et hyl 3-(4-benzo[b]thi ophen-4- 20

y1l- pi perazin-1-yl)propionate 5.05 g (19.8 mol) of

1- Benzo[ b] t hi ophen-4- vyl -pi p&fazi ne hydrochl ori de was

added to an aqueous sol ution of sodi um hydroxide, and

t hBeigt gité rwes exdegc tied Wiadd imet Ryflcerss iohtest | ale. r e

organic phase 25 was dried over nmagnesi um sul fate and

coREBREF A& SuRIEFr L edliced Thce & lothesqlasiidie Wis

dissolved.in 50 mMl 66 of ethanol and ethyl acrylate

(2PAUTR 10308 14Rol R LRds 284d & “RéteCo Y itthen t he

reactijon m xture was refluxed for 4 hqurs. The _

e aL TP ORE TR E dRESWaB c oBIEL 1t HaRG6M Pamberiatiive ifd-ed

concentrated under duced _pressure. .5 | sopropyl ether

wel SACRATTE TS PRST UG t B ) [TEr SO0 s GPThIGy Aok & ted
. L.ns tt re washed wth _.

ohTES, FaiRen B AR A 6 Bbr e A hengl: L fied by

bepzpf bLt hophenydnYLn Pl L0-k<y1l) propi onate (5.26

g) as i?e pomggr? %g@%@%&@ ﬁ%gk%xawple 35

PreparRi b88meEthane :methanol = 30:1), and 11.1 g of 7-

3-(4-benzo[ bl t hi ophen- 4-yl pi perazi ne-1-yl)propan-1-o

Li it ok @ BrinBURY Dy Ot g8163118-0-034. §alMBbkaMasRdded he
to a solution of 5.26 g (16.5 mmol) of ethyl 15

10 3-fdehenf of bihht ephenddryl - pi perazi n-1 -yl ) propi onat e
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in tetrahydrofuran (55 m) with cooling in an

i CE--BRE DMSStdedeby stirring at roomtenperature for
4 hours. Vﬁternél.z m), 15 % sodi um hydroxi de aqueous
sot 112 bR ( 152, nB) 77 &P, wat er 6¢ 3066rBY (WBr emadded to
the reaction 20 mxture in_this order with stirring at
r obrfi ehpert ured - thsbt ubt 84 hatt efs- werteSPéABved 1By -
filtration, and the filtrate was concentrated under
reduced pressure. The residue was purified by silica

g ﬁgg gr aphy (n-hexane : ethyl acetate -
2?631%%5 y Cﬁ]a%%@%éé)% then concentrated and dried
under reducesl pressif &n 1 9r OPLALAroxy-3-methyl—1H-
3- (4-benzo[ b] t hi ophen- 4-yl pi pet azi n=1-yl) propane-1-o0

(Zh@ims2 whhé e powder. 67

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:



1H NMR (CDC13) 8 ppm 1.75-1.85(2H, m), 2.74(2H, t,
J=5.8 Hz), 2.75-2.85(4H, n), 3.15-3.25(4H, m),

WE28502H64 t, J=5.3Hz), 5.19(1H, brs), 6.88(1H,Pc/JP2006/308162

J=7.6Hz), 7.27(1H, dd, J=7.9, 7.8Hz), 5 7.39 (2H, s),
7.56 (1H, d, J=8.0Hz). Reference Exanple 36
Preparati on of

43
4- (4- benzo[ b].t hi ophen-4-yl pi perazin-1-yl)butyl acetate
TG 5Bk ol oot ALiberisbl i Bherd 9F L 10
pi perazine hydrochl qride was suspended in 20 m of
di t6??¢| or Eamag* -(OVE), T Jotrasyi ufntatFomate (1.3
g, -9, ) ,an - butyl. .acetate (0.7 m, 4.8
mrgl'f%\kg%g %&de%'%@g{% Hol vl @Jf'stk?fr%)ing at 80C
for 6 hours. The reaction m xture was cooled to room
15 tenperature, then water was added thereto and the

re§gkggggcgié%g&gl@a% extracted with ethyl acetate.

The organi ¢ phasé was washed with water, dried over

nagneSiU”1SUbE@bgra%ﬂQnﬁ%%CQHR@QQ%%%¥§§%6ﬂ3%9¥¥§%§§thyl—

pressure. The residue was purified I'ca ge

s5coh HMpuehp oAt ogbahy (et hyl ene chloride : nethanol =

10
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30:1), then concentrated under reduced pressure to

obtai n 4-(4-benzokbkitiniagphernhédy laspiiperezididmrad JHdnd1e
acetate (0.72 g) as light yellow oil. Reference :
Exappl e (37cRbPrepapabixgn -8Fmethyl-1H-quinolin-2-one in

4- (4- benzo[ b] t hi ophen-4-yl - piperazin-I-yl)butan-I-ol
68the form of apghagsi powdarbwnat prePagedy,fr28 Mmmidroxy-
was added to a solutiom of 7.76 g (23.3 mml) of butyl
4-3traebertol BreRiBphén-—4-gnepppénazilmbropiordcet ate in
90@6ﬂethanol 150 m) followed by stirring at room5

t eTPEPAPRFPFRF - 2 hours. Vater was added thereto and

the, r QD m xture was extracted w th nethyl ene

chl Pﬁ%ﬁ&h&%%q%ﬁégﬁpc phase was dried over magnesi um
sub f nd, congentr at der , redu ressurege. e
re%ig%§3€bssgbr?f?gd§bggﬁgﬁfi%é’ggrgggﬁﬁﬁn%loae6'gﬁz)’
chy omat o9y aphys£8: bgxanes: 76LBYE 5366t akg ,=724klal) . g

t hen concentrated under reduced pressurée to obtain
(43penzef p] thi ephen; 4syl - pi pepazin- bry)).but ane- 1- ol
(6.65 g) as colorless oil. Reference exanple 38
15Preparation of 1-benzo[b]thi ophen-4-yl-4-(3-

14

Reference Example 6

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-
methyl-1H-gquinolin-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).



chl or opr opyl ) pi per azi ne 3.56 g (12.9
mmol ) of

w@2dodABase o[ b] t hi ophen4-yl - pi per azi n-1-yl ) pr opeCF/iP2006/308162

was suspended in 30 m of nethylene chloride, and
carbon tetrachloride (30 ml) 20 and tri phenyl
phosphine (4.06 g, 15.5 mmol39were added thereto
followed by stirring under reflux for 3 hours. The
reaction mxture was cooled to roomtenperature, then
met hanol and nethylene chloride were added thereto so
as Federgreet keamPdeur’e uniform Silica gel (30 g) 25
was added to _the uniformsolution, and the solvent was
evapor at ed URIEPATEFICEd A dssihEh I sy el Feguinolin-
pu5|f|ed by silica gel colum chromatography (silica
g8l'® 300 g, n-hexane : ethyl acetate - 2:1), then

e g BT RG l  wce

5‘2556 RS EETe E‘ﬁé%? 2D By Sy %sfr’zlp«?@‘(wf 1H-

?u§n3§1§ §56%@'wﬂhls7?%ag%ggtHfI%@GU%¢%g{ﬁé%E%géfing

7 88§15k i dred= étGHébm zeﬂfag:'éftuq:e F32- Z)HZS) ’hoz:J:SS(a]rﬁ after
d, 10 J=8.0 Hz) Exanple Preparation of

7-tHat 41 benz o[ bFt mI—BEBﬁB 4=-yhpoperazibiel wls) ey lankH
-qui nolin-2-one A mixture of 9.0 g of

7- $4ichédr @abutroxy) tdibet8tquendbirn12- apersl0 gizafer was
1- benzo[ b] t hi ophene- 4-yl pi perazi ne hydrochloride, 14 g

10of appdedssd ubiearbanaien Bodubfosedivhichodiace tarech 90 ni

of dinethyl formam de was stirred for 2 hours at 80C
Ve Erragiscaddednt ethré reatetenaggl uefssram@shed with
preci pitated crystals were 20 segarated by filtration.
Th& st%%e%?ge&@%%’ﬂ@%élumnsé APk8d 38FvERE gfolvent

di chl th d dri ed
ST E B TRG COFVEnt CASSRvBForaLE -und e?r'e%ﬁ’@él@

pr SUE L dT gffigﬁeg%@sfg ﬁ% Sgrg Ié%%% angr _

unm ¢ tograp orone

51%;@%@@%@&&;@@ ir@ﬂlft hapgl 1.43- 6§ 9£0h_ (4-

20

25

-[ 4- (4- benzo[ b] t hi ophen-4-y plpera2|n 1- yI)butoxy] 1H
(%hlﬁﬁdﬁhtﬁmﬁ—lﬂ fhendDiMm-PLone 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,
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

By a similar method as in Reference Example



70 a white powder was obtained. Melting point
183. 5-184.5C 5 1H NVR(DMSO- d6) oppm

wd2@®641246( 2H, m , 1. 75-1. 9(2H, m, 2. 44( 2H, t , J=7HzRGCT/IP2006/308162
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2.5-2.8(4H M, 2.9-3.2(4H m, 4. 06( 2H, t, J=6. 5Hz)
6.30(111, d,J=9.5Hz), 6.75-6.85(2H ), 6.88(1H, d,
J=7.5Hz), 7.27(111,dd, J=6Hz58Hz), 7.40(1H, d
J=5.5t), 7.55(1H d, J=9.5Hz),7.61(11-1,d, J=8Hg),

r 1-(5-chloropentyl)-1H-quinolin-2-one in the form of
colorless oil was prepared from lH-quinolin-2-one using
l-bromo-5-chloropentane.

'H-NMR (CDC13) Sppm:

1.55-1.70(2H, m), 1.75-1.95(4H, m), 3.56(2H, t,
J=6.6Hz), 4.31(2H, t, J=7.8Hz), 6.70(1H, d, J=9.5Hz),
7.23(1H, dd, J=7.3Hz, 7.3Hz), 7.35(1H, 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,



7.69(1H, d,J=5.5Hz), 7.80(11-1,d,J=9.5Hz), 11.59(11-1,
10 bs). Exanple 2 Preparati on of

w@2(084(246benzo[ b] t hi ophen- 4-yl pi perazi n- 1-yl ) epdmInepoctidsic2
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-quinolin-2-one By a simlar nethod as in Exanple 1,
3-[2-(4- 15
benzo[ b] t hi ophen-4-yl - pi peragin-1-yl)ethoxyl -11-1qui no
lin-2-one was prepared from
3- (Z8barpethoxy) - LHquianald,n- qres . 20 Mhi1&6 (1H, brs).
powder (chl or of orm Mel ting point
201. 9- 204. 5C 1H NVR(CDC13) 8ppm
Reference Example 10
Preparation of 2-methyl-4-(2-oxo0-1,2,3,4-
tetrahydroquinolin-7-yloxy)butyric acid methyl ester
4.98 g of sodium iodide was added to an
acetonitrile (70 ml) solution of 5 g of 4-chloro-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,



2.90-2.95(4H, m,3.10(2H, t,J=5.9Hz), 3.23-3. 27(4H,
n,4.30(2H, t,J=5.9Hz),6.90(1H, d, J=7. 7Hz),

WO 208(iHss), 7.15-7.32(2H, m,7.37-7.41(4H, M, PCT/IP2006/308162
7.47-7.49(1H, m,7.55(1H, d,J=8.11-1z),11.33(1H, br).
25 Exanple 3

10

15

20

25

52
J=6.2Hz), 6.33(1H, d, J=2.3Hz), 6.49(1H, dd, J=8.3Hz,

2.21Hz), 7.02(1H, d, J=8.3Hz), 8.41(1H, brs).

Reference Example 11

Preparation of 7-(4-hydroxy-3-methylbutoxy) -
3,4-dihydro-1H-quinolin-2-one

6 g of 2-methyl-4-(2-ox0o-1,2,3,4-
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



71 piperazin-1-yl)propoxyl-4-nethyl -1H qui nolin-2-one
By a simlar nethod as in Exanple 1, 7-[3-(4-

whensojdabs hi ophen- 4-yl - pi perazi n-1-y1) pr opoxy] pér/mebés/3osie2

| H qui nol i n-2-one was prepared from7-(3- 5

chl or opr opoxy) - 4- met hy1- 1H qui nol i n-2-one. Slightly

brown powder (ethyl acetate)siklting point 202-208C

1H NVR(DMSO- d6) 6ppm  1.95-2.0(2H, m, 2.37(3H, s),

2.55(2H, t, Prédaration?.of- Zelhdide sl fchilb-a%i2( 4Hdmethyl-~

m, 4.09(2H, t, J=6.5Hz), 6.21(1H, bs),

6. 8-6286&211i 2, /) 4 620brdrdgulae.15he)7-yA28() B4t yWid,ester

J =8Hz, 8Hz), 7.41(1H, d, J =5.5Hz), 7.6-7.7(21-1, m,

7.69(11-1, dMe3hBngHm)lfobylathlErils) . (IEXangl)e was added

15Pr epar atl on of 7-14-(4-benzo[b]thiophen-4-yl -

p| E@r azdhChlyrp@aﬁbw}e 4Bﬁemﬁy| SQHucqumqun&Borm of 7-(4-
simlar nethod as 7-[4-(4-

> be]ﬂ-‘i@{fﬁﬁ’h?’ olﬁﬁEHYlL Wtslxgé réz ﬂndnhy'ld)rmﬂélxwpimiém;a ~fone

10

15

20

25

repared from 7-(4-chl orobut oxy) -

R R T

acetat e rllt'qu poi nt 1 68C %H- NVR O d Vpr , .

i e L S e S
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 = 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—



25 2.44(2H, t, J=7Hz), 2.55-2.7(4H, m, 3.0-3.2(4H
n, 4.0-4.15(21-1, n), 6.20(1H bs), 6.8-6.85(2H n),

W@ 28 ides d, J=7.5Hz), 7.27(1H, dd, "J=8Hz, 8Hz)T/IP26@/308162
7.40(1H, d, J=5.5Hz), 7.6-7.7(2H m, 7.69(1H d,

5

10

15

20

25

J=5.5Hz), 11.42(1H, bs). Exanple 5 Preparation of

7-[3-(4-benzo[ b] t hi ophen-4-y$34 5

pi perazi n-1-yl) propoxy] - 3-net hyl - 1H qui nol i n- 2- one

By qaisiodilha? —wetehddh dadel foExramd & Whiktd dwkder was

benzo[ bl t hi ophen- 4-yl - pi per azi n-1 -y1) pr opoxyl - 3- net hyl

1HpgePRoEAN £Z0on & sl exepdrn dd dilyrm b3 ~quinolin-2-one

chl or opr opoxy) - 3- met hy1- 1H- qui nol i n-2-one. 10Wite

poWdeng( EXRRE —dedratidronerLirhg tggiart 185- 187C

11; 1- NMR( DMSO- d6) oppm  1.9-2.0(2H, m), 2.04(3H, s),

2. %@(WSQPC%M= 2.6-2.75(4H, nm), 3.0-3.2(4H, m,

4. Q7 -1, t, J=6.5Hz), 156.75-6.85(21-1, m, 6.90(1H

d, gdé%.](éiim)ftr??fg(-%f-%: dd 82328z tr81) - SHA0(11- 1, d,

J=5.51-1z), ,7.48(1 , 4=8.5Hz), 7.61(11-1, d,

J- g%é%,&é.’ 65¢ 737%2@?‘234 , ﬂl%?é?(‘lﬂd'bsﬁ—.‘l -éﬁi&pl g0

20Pr ti 0 =[4:,(4-,benzq[ i 0 -4-yl -

pi Ee?‘i??%‘ IE@r) %utzg%éf-' 38t ﬁgr%}i}qu%gﬁ ! Sitks

By agshii| ap ppthod~agsi pyEXamlie gl i~ 4 4 H

benz%bo thiopggnyﬂ-yl-B#gefa??ngﬁﬁyﬁﬁgﬁfoiyﬁﬁﬁg%étﬁﬁ??'

H qui nol i n-2-one was prepared from 7-(4-chl orobut oxy) -

25 3-nethyl - 1H qui nol i n-2-one. Wi te powder (ethyl

aceéBé€Ince 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—



73 Melting point 197-199C 1H NVR(DMSO- d6) 6ppm
1.6-1.7(2H, m, 1.75-1.9(2H, n), 2.04(3H, s), 2.44(2H,

W 200857H8) , 2.55-2.7(4H, m), 3.0-3.15(4H m), BT/PebO@I$08162

t, J=6.5Hz), 6.75-6.85(2H, n), 6.88(1H d, J=7.5Hz),
7.27(1H, dd, J=8Hz, 8Hz), 7.40(1H, d, J=5.5Hz),
7.47(1H, d, J=8.5Hz), 7.61(1 d, J=8Hz),
7.65-7.75(2H, m, 11.59(1H, bs). Exanple 7
10Pnepdoatidon )ofvad- pBtednkenzel hlhchifephero@-a/lwhite

pi per azi n-1-yl ) propoxy] - 1H gui nol i n- 2- one

Bypawsemi.l ar nethod as in Exanple 1, 7-[3-(4-

benzo[ b] t hi ophen- 4-yl - pi perazi n-1-yl) propoxy] - 1Hqui nol
i n- &W&(M@Optﬂ@p“@pﬁd from 7-(3-chl oropropoxy) - 15

1H gui nol i n-2-one. White powder (ethyl acetate-diethyl
ethe2§ ﬁ/ﬁlrt Ang JFdi- ﬁﬂ220412@’5€21IQI5NWR(, DWVBQ- db) dppdn 45 (1H,
1.97(2H, t, J=6.81-1 250260(2H

52.8D- 226é@zt?| 7§c§1H) m?a oé QOI@(4|5| 1Hy, nn?d,os?(zﬁi (34, t,

10

15

20

25

J=6.41-| 29 d, 85(21-
mJ=86: @’é% i- S 93( Zh‘c?t?HET ?HZ$J7636(21|1|Hrn)d(7H?|05ﬁ4

: %9%51?5'2 ;da;sé%‘ ;7225%4 (oby88, TSGR ),
%ﬂ?{ S £ 5 Exanpl e

p| pera | =yI') butyl ] -1H qui nol i n-2-one hydrochl ori de

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,



By a simlar nmethod as in Exanple 1, 1-[4-(4-
benzo[ b] t hi ophen- 4-yl - pi perazin-1-yl)butyll-1Hquinolin

wo 2s06ne49pas prepared from 1-(4-chl orobutyl) - 1HCBHIP2006/308162

qui nolin-2-one, and after it was nmade into an ethano
solution, 1IN hydrochloric acid ethanol solution was
added thereto, precipitated ggystals were separated by
filtration, and thereby 1-[4-(4-benzo[b]thiophen-4-yl-
pi peerz) n- I~ 9b) but y ] - THeqwHml,i B-.2-10n8t,hydr.ochl ori de
10 was obtained in the formof a white powder.

Mel ting point 282.0C (deconposed) 1H NVR(DVSO dO5ppm
15 1.60-2.00(4H, m, 3. 10-3.40(6H, m, 3. 50- 3. 60(4H
4.Baferbncd=Exdirp)e6163(1H, d, J=9. 4Hz) ,
6.96(111,d,J=7.6Hz),7.24-7.35(2H, m, 7. 48(11-i,
J=5.4Hz), 7. 59r¢p38€5H0n)0f G3((Btchlerdocitdz)y,) -@),,4d,
10.00-10.20é . Exanple 9 Preparation of
1-§Bhydrpeh o%}ltlﬁitéphénozneyl 20

pi perazin- 1- gl)pent y1] - 1H qui nol i n- 2-one hydrochl ori de
By a sinilarBlethddTasaFnreklfpl 8s1iniRegerpnce Example

Pl L
e CRegh oBE e#?ﬁb% T8O 08Pt 18R, PERPAY DA Br PohaGEa Y
AP B0 402, 800001 BRLCND, BT SOLRILRLSS,

1- éﬁ&éfbﬁ@gbgggb]thlophen 4-yl -
75 piperazin-1-yl)pentyl]-1H qui nolin-2-one

10 hydroe @pdg) &@§mobtalned in the formof a white

15

20

25

powder . Mel ting point 225.0-227.0C

1H: NVR(DNEE: 216,) Gpjp/m 2 553-35653.(28( 2i) , np.. 90-6000.(88( 4H) ,
, 3.10-3.30(6H, n), 3.50-3.60(4H, n), 4.27(21-|, t,

J=F.HD 8 B(BL( I, , 04 - 9&94510i(2), B) 9661H3 (AH, brs),

J=7.5Hz), 7.20-7.34(2H, m,
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



7.47(1H, d, J=5.5Hz), 7.61-7.77(5H, m, 7.91(1H, d, J
=9.5Hz), 10.30-10.50(1H, n). 10 Exanple 10

wdr@parasts on of PCT/JP2006/308162
7-[3-(4-benzo[ b] t hi ophen- 4-yl pi perazin-|-yl) propoxy]-3
, 4- di hydr o- 1H qui nol i n- 2- one By a simlar

nmethod as in Exanple 1, 7-[3s5f4-

benzo[ bl t hi ophen- 4-yl - pi perazi n-1-yl)propoxy] -3, 4- 15

di hydr o- 1H q@ireglaret2-cone fvds- (F-efiel &tbd oy - B-4 -

chl or opr opoxy) - 3, 4-di hydr o- 1H gui nol i n-2-one. Wite

powdéerd¢ref HanalindvElnt-2rgreoi nt 163- 165C

1H NVR(DMSO- d5) oppm 20 1.8-2.0(2H, m, 2.41(2H, t,

J=7.5Hz), 2.385-2. 6@12ZHlar) meZh®R .34 4H, Referriks{ Ztangle

J=7.51- Iz) 2. 95- 3. 2(4H m, 3.97(2H, t, J=6.3Hz),

6. 46( 1K/ 5dChJQEOEH@$yl -6., 3o CLA,Y dith - lﬁﬁyumﬂplﬁhzatgne in

6.90(1H, d, J=7.6Hz), 7.04(1H, d, J=8.2Hz), 7.27(1H,

5ddth9 FoBR OL7COMPFLe3S PLA0WRN, RECRRIRBHACT B 6 1H,
J=8. 0%&1 7.69(1H, d, J=5.5Hz), 9. 97(111 bs). 76

ExgﬁBV6IQ1 -G ab - 2pPBFal&tingh loforomo->5-

7- 4- benzo| b] t hi ophen- 4-yl pi perazin-1-yl) but oxy] -3,
%?ﬁ§a?%eﬁéﬁhﬁlnolln 2-one By a sinmilar method as in

%@ﬁ(ﬂ% H%ﬁgﬁl ‘y1- pi perazin-1-yl)butoxy]-3, 4-
FVQSO 'éb@‘f‘h”oﬁ % g@el"‘@ REEDP ed ”7%m17\%y(9|4(tzﬁ m)

or obut ox ro-1 U|ﬁo one

1opowd@® £ Mg hanol ) NbbtBsgngsgtzHl4an4%Cslagz
NVR( D|v50d558ppm 1.55-1.6 , 1. 8(2H

J=7. 5Hz) | 30315(4H M. 3 03(%1-1. 1. J-6 9),
6. 241947129 (RH,)=R) 5Hz) ,

Reference Example 19
Preparation of 2-(5-chloropentyl)-3,4-
15 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.
20 'H-NMR(CDCl3) 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
25 Preparation of 7-(3-chloropropoxy)-3,4-

dihydro-2H-isoquinolin-1-one



6.49(1H, dd, J-2.5Hz, 8.3Hz), 6.89(1H, d, J=7.5Hz), 15
7.04(111, d, J=8.3Hz), 7.27(111, dd, J=7.8Hz, 7.8Hz),

WO 286A2446(1H, m, 7.61(111, d, J=8.1Hz), 7.68¢d1ir206k/308162

J=5.6Hz), 9.97(111, bs). Exanmple 12
Preparation of 7-[4-(4-benzo[b]thiophen-4-yl 20
pi perazi n-1-yl ) but oxy] - 3, 4- diydr o- 1H qui nol i n- 2- one
hydr ochl ori de 1IN hydrochl oric acid ethanol
sol uti on was Bydded itd lar ethtanel asolivt IRIFefenlcd &ddnmple
benzo[ b] t hi ophen- 4-yl - pi perazi n-1 -yl ) butoxy]-3,4- 25
di by dV e BHchuiomolpirmp2sqgn e 3p Hepiahed rion 2Bxdrga a1 g1 iand -one
precipitated crystals were filtrated and
r etnyi:hal Ifiozad offr bmE0Yadueess petbameld dntbm 7-hydroxy-—
£4 (4-benzo[ b] t hi ophen-
4~dihydro-2H-isoquinolin-1l-one using l-bromo-3-
yl - pi perazin-1-yl)butoxy] -3, 4-di hydr o- 1K qui nol i n- 2-

5on%hh9HPB€ﬁPéF1?de was obtained as slightly brown

neledle like cr stals Mel ting poi nt 237-239C 5
PP 1.75-1.85(2H, m), 1.85-2.0(2H, m,

%F% %ﬁ 25 REFL2 §of 34§|H ﬁ%{ 3) 96%%0‘9 8Lty ) ™)
3 é6£%H|z?O %H07%gz26d98?6ﬁ Sptd [£)9)912%% L g%n oHz,
Pl g T 4

10. 65(1H, br). Exanple 13 Pr epar ation of
7-[4-(4-benzo[ b] t hi ophen-4-yl 15

10 pimpefezémcs - ¥1dmp 23 - 21 but enyl oxy] - 3, 4- di hydr o- 1Hqui nol

20

25

i n-2-one By a simlar nmethod as in Exanple
1, 7-[4-(4- Preparation of 7-hydroxy-2-methyl-3,4-
benzo[ b] t hi ophen- 4-yl - pi perazin-1-y1)-(2)-2-
butigmydioxy? 3] dogihyd bniH-quienol i n- 2- one was prepar ed
20 from

7- (4- chl or 0-3Y) 3 2s bk by | BRYNOQ, &s di hyBe & IRGGENERRAP 2

BB ST L B L2
2 64Q§%1 br og 7%£rown 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,

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
9, 7-(4-chlorobutoxy)-2-methyl-3,4-dihydro-2H-

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



J =7.5Hz), 2.9-3.25(6H, n), 4.61(2H, d, J=3Hz), 5.65-
5.9(2H, m), 6.48(111, d, J=2.5Hz), 6.54(1H, dd, J=2.5,

wO B06B1%86%), 6.89(1H, d, J=7.5Hz), 7.06(1H, d,PCT/IP2006/308162

J=8.5Hz), 7.27(1H, dd, J=8Hz, 8Hz), 7.40(1H, d,
J=5.5Hz), 7.61(1H, d, J=8Hz), 7.69(11-1, d, J =5.5Hz),
10.01(1H, bs). 5 Exanple 14 59 Preparation of
7-[4-(4-benzo[ b] t hi ophen-4-yl -pi perazi n-|-y1)-3-mnet hyl
bursrppr8d4fdpiy dréyirogyi-doiienh-lorse dydiosiicordtde By
a simlar nmethod as in Exanple 1, 7-[4-(4- 10
behi@ﬁ@}ﬂﬁﬂephénomey usginge ﬂa,’@lr@HﬂO-—)ﬁr)Clﬁ-qua@lﬁ oxy] -

4- di hydr o- 1H qui nol i n- 2-one was prepared from

@h%%mff%u SPREi*d 2- met hy1- 4- (2- oxo- 1, 2, 3, 4-

ester and after it

lin-7-yl but yl
ﬁﬁyg 5&%‘%”8 llﬁgt héﬁ@gx %ﬁlrﬂi:?r/oﬁr 60 8514 ) hy dr- dEHIREr | &)

Sér%3?5 HEEHEIR §‘@%Ré§§252?3?3dther?f?tration,

¥§;?L"&gd Lrgm,somsonyt & cojel 300 4 harevy.

be z hi p N~ 4 ; pi perazi n-1-y1) - 3- et hyl but oxy] -
3, 2 ;gb? %f 081 q%f%%%?h-z-one hydrochl ori de was 20

obt ai ned in the formof a slightly yell ow powder.

Mel ting point 217-219C (deconposed)

1R AR EVEO Bl Bppan 23. 12(3H, d, J=6.51-17),
1.55-1.7(11-1i, , 1.9-2.05(1H, m, 2.2-2.3(11-i, m,
2.41(2H, t, PrapdtE}ioR. 49(2H4Ltch28d0B4t5KY) -3, 4-
3.05-3.15(11-1, m, 3.15-3.25(11-1, m, 3.25-3.45(4H,

10 mdildydbe X B5(2dqhine) in31565.8. 7(2H, m), 3.9-4.1(21-1

15

20

25

n, 6.49(1H, d, J=2.5Hz), 6.54(1H, dd, 79 J=2.5Hz,
8.5Hz), 6.9ARUH mIEFrSreyhod. 86( 1M, RefedeBcEHEXample
7.33(11-1, dd, J=8Hz, 8Hz), 7.49(1H, d, J=5.5H

7. 97'0(71‘H(4 tEhlpmpytoxy 778 14 ddhydzg- %FIZ}SOSIIQlOQ%-lPel"l -one

bs% t(]l-?@6 (1H[GC§ % %fghg%a ‘i}eegswgéeggégtalrgg gfsom 7=
plk{r%}/edétac;xlw\g 31 4ylc}11'£yE ro—?l—lljt gclz_fl%).(l)@llhélldl hgd{lglr]iy_gu!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



By a simlar nethod as in Exanple 1, 7-[4-(4- 10
benzo[ b] t hi ophen- 4-yl - pi perazin-1-y1)-(E)-2-

whioenydsexy] - 3, 4- di hydr o- 1H qui nol i n- 2- one WaSPET/ERRA6EDS162

5

10

15

20

25

from

7-(4-brono- (E)-2-but enyl oxy) - 3, 4- di hydr o- 1Hqui nol i n- 2-

one. Wi te powder (dichlororgthane-diisopropyl 15

ether) Melting point 147.8-149. 7C 1H NVR( CDC13) 5ppm

2. 638024, 1tbromd-8Hzhlo2066£2né5(4H, m, 2.90(21-1, t,

J=7.5Hz), 3.1-3.2(6H, nm, 4.52(2H, d, J-4.3Hz), 20

5. H-8IMR ZH@)3) 56p8(11- 1, d, J=2. 3Hz), 6.55(11-1, dd,

J=8.3Hz, 2.3Hz), 6.90(1H,d,J=7.61-1z), 7 O5(1H, d,

J=8: 80123 ; 04 (277 1) ) 3723727, 41 ¢ 2B=6) 3HZ) 5347 060 Q2L 1k,
J=7.0Hz), 6.51(1H, d, J=7.4Hz), 7.05(1H, d, J=7.4Hz),

7.46-7.52(2H, m), 7.63(1H, m), 8.42(1H, d, J=8.1Hz).

Reference Example 25

Preparation of 7-(3-chloropropoxy)-2H-
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:



m . Exanple 16 25Preparation of
7-[4-(4-benzo[ b] t hi ophen-4-yl - .

wei@enemsn- | -yl ) but oxyl - 4-net hyl - 3, 4: di hydr o- 1p&€1/318006/308162
qui nol i n- 2- one By a simlar nmethod as in
Exanple 1, 7-[4-(4-
benzo[ b] t hi ophen- 4-yl - pi peragiin-1 -yl ) but oxy] - 4- net hyl 3
4- dl%%dro 1H-quinolin-2-one was prepared from7-(4- 5

chI]orr wtioxyy~ almetdfial- 3,2~ 2 Rigr cTatrgui dobi hH2) pne.
%%Fé{)(%\@gg é;ret harﬁnozl )’ I\/EI t [ n% p0|’ntJ=17122}%21)5C
J= 1.55-1.7 f 7-1.8 2H m, 10
) %3%%ﬂ2§h TBHAHD 14 :ﬁﬁé H}n;¥t)J‘
2 &3 %%9 IR, 3 SR H A 53y 97442, 2.7Hz),

5 7.44(1H, d, J=8.7Hz), 7.85(1H, d, J=2.6Hz).

Reference Example 27
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),



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(1H, d, J=8.5Hz),

wO 206 iled, dd, J=8Hz, 8Hz), 7.39(11-1, d, J=5p&Hm2p063D8162

Ul
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7.61(1H, d, J=8Hz), 7.69(1H, d, J =5.5Hz), 9.98(1H,

bs). Exanple 17 Preparation of

7- {2 [ 2- (4- benzo[ b] t hi ophen- 42

yl - er azi n- | et hoxy] et hoxyl - 3, 4- di hydr o- 1Hqui nol i
n- ZL rhy’%lrr ogﬁg ofide 2086 alBi Bi nfll af=Te2lol, as i n

Example 1

(4- %&%z&[fb] tChu o%T?en‘”ﬁZ)yrl -bi ber bzl ALFH y et NBxFB éHoxgh
34 ro- 1H-0%§|nolln 2-one was prepared from7-[2-
(26 I trhoX8A) et hoky]3)3, 4- di hydr o- 1H qui nol i n- 2- one,
and after it was nmade into an ethanol solution, 1N 25
hydrochl oric acid ethanol solution was added thereto,

|tated rystal re separated by filtration,

re rystrglnlclezé% stgopr opyl al cohol -dii sopropyl

h 81
?t{ir[z (4aB%r¥Izg’[e% l|°<51pr%’efn 74 Kﬁ‘%?lpoéroé)ﬁor'?f%ﬁf IR RS-
'30)431}&1?1%?5@'—@%@1% (g]} Qone di hydrochl oride

was  obt al inthe f rmo e powder. 5Melting

oint 172. 3- a2
g S 2 g (SHQJ%#H%Mg%g%E%ﬁﬁs 4g%2ﬁe§§ﬁggnée Bxample

3. 54- 3- 59€3H,lo|1‘)o,pr3> 739?'3 —@%@ﬂhy@—a 4-He 143G - m
6. 50- 6. 53( 2H, , d,
isoquinolin -one in the form of a brown powder was
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,
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

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
toluene was refluxed for 1 hour under nitrogen

atmosphere. Water was poured to the reaction solution,



10 J=8.01-1z), 7.36(1H, dd, J=8Hz, 8Hz), 7.53-7.62(2H,
m, 7.82(1H, d, J=8.0Hz), 7.91(11-1, m), 8.02(1H,

whe@p/112484 31(1H, brs). Exanple 18 PCT/JP2006/308162

@1}

Preparation of 7-[4-(4-benzo[b]thiophen-4-yl 15

pi per azi n-1-yl ) but oxy] - 1- net hyl - 3, 4- di hydr o- 1Hgui nol i n
-2-one hydrochl ori de 63 48 ng of sodi um

hydri de (60% oily) was added to a solution of 0.40 g
ofwﬁﬁqb(WP%éﬁgH[@% Hpteh-with ethyl acetate and, after

yl but oxy] - 3, 4- di hydr o- 1H gui nol i n- 2- on
zgaﬁ@%?cg %mﬁargi -4 VR Y e e 2t WAhGHE 67 e anand
4& |Ie belng stlrred§§$der i ce-cool i ng and

stl r‘ﬁatser?ﬁ’&péjﬁ?r d%ncie%o’{ﬁdu%%‘d BEEeFUEPat The
7 of net h di was, added nd stirred at room

terrper S5 &5 |p¥lf ﬁo rdd%}@l P 1E™ he

re | S then ted, with

et %%lyog%ect%g}tﬁtph d%?: er vva V)@l nvﬁ tnhe% C?f %?T ed"BvEr2

ma iL.um f. e, an e o
dae > 29020 % Eq res en%9@°£url?QQ§F_4“

under reduced pressur

by ygibii @rﬁ%ﬁn@ohﬁnﬂh%hEgﬁﬁi .
(d| ch o%onet hane: met hanol 30 ). The Oslo vent ?/\]?atsalned

evaporated_UBdGFm&eaﬁc%@n@%%&&%&%da%%d%éﬂﬂlorlc acid was
hydrochl oric acid ethanol solution was added thereto,

5 prdedpicbatedethyabal sonere csepdr at.ed pywdiltration,
and thereby 0.15 g of

107- banga{béhkopbhehi-éphiénpdpplrapiiper, azing ki )dunlivesy] vk s

-met hy1- 3, 4- di hydr o- 1H qui nol i n- 2- one hydrochl ori de
wasveBparhed PRdekerednmeds pgeslsiuglt.| y Brélvilow qeaader w
10Mel t| ng point 275.6-277. 6C 1H NVR( DM5O- d6) 8ppm

L 769¢ 9%?4F|hen¥esed‘4e endzpzﬂClﬁ)ltazeW(czryﬂtahs were

4 bui P ted 38 brp Ve mbalbedaEsen APt iBRR BN Lod,
1Rt e e PR S L Ny P B ac e

15~ 8®£%gimeg Zé(é$iogle§8 néggie 19kglg}§stgﬁ) Exanpl e

Prepar at i on
6 [ 3- (4-benzo[ b]thlb@qftaﬁfgf@:?& 276-280°C .
pi perazi n-1-yl) propoxy] di hydr o- 1H qui nol i n- 2- one
hy'dr-ontR @nigie-dg) Sppm: By a simlar nmethod as in
Example 1, 6-[3-(4-
behzbffb}t]hiﬁ Ophermy, yé - pd pelazdn- U=yl ppeopoxy] - 3, 4-
di hydro- 1H qui nol i n-2-one was prepared from6-(3- 25
chi 0¥ ®pkbpoxs) @ﬁ-&ﬂhyd?omik-l) guv nBLi(hH2- dne J=andHz) ,
after it was nade into a nethanol solution, 0.5N

20 nytroRhtdri s "E. 1Hz), 7.73(1H, d, J=5.5Hz), 9.35(2H,

25

brs).

Reference Example 31

Preparation of tert-butyl 4-benzo[b]thiophen-
4-yl-3-methylpiperazin-l-carboxylate

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-



" acid methanol solution was added thereto,
precipitated 83 crystals were separated by
wo pdosnesson, recrystallized froma m xed sol verdT/9#2006/308162

et hyl acetate-diethyl ether and thereby

6-[ 3- (4- benzo[ b] t hi ophen- 4-yl - pi perazin-1yl) propoxy] -3

, 4- di hydr o- 1H- qui nol i n- 2- onechydrochl oride 5 was

obtained in the formof a white powder. Melting point

2si>u§3&c3me RORLBVMBO &) ioPgmeazozocya. oy 2nd ng-

2.%5 2.45 ql 2. 83( 2H t, J=7.5Hz), 3.20-3.70(10H,
IRNGHE %O [p]thigpdne. 10 6. 70- 6. 85(3H ),

gl i 257 S o o 72
. b 0. 1 rs

Exanpﬁi FIERI e isa 2.3? 1% P61 ),

o1 et azP Ao T bt bl 13 %4 24t iy aPd 13- - e

BysagsL bar tﬂpdy?8p|pe§§§le 1’66§%é% 9_4

benzo[ b thlop en- 4! Zi h-1-yl )but

di bydr 9- &1y | - 9up 0L kiN- dyong_yasgprepared df iy (4- 20
bronnbutox§5 3, 4- glhydro 1%#%ﬁ|%0%§ 3= 6ne. %G%Q%

poweel5Eel hyt. ecetaf eqdi gkbyk) ether) Melting point
175-178C 1H NVR(CDC13) &ppm 1.65-1.90(4H, m,
2.52(21-1, t, J=7.3Hz), 2. 55-2.65(2H 25 m,
2.65-2.75(4H, m, 2.94(21-i, t, J =7.5Hz),
3.R&fgronfd Hixanpl8. 90- 4. 00(2H, ), 6.65-6.75(31- |
m, 6.89(1H, dd, J=0.7Hz, 7.6Hz), 7.27(1H, dd,
10 3=7. 9Hz, 84Preparation of l-benzo[blthiophen-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



7.9Hz), 7.35-7.45(2H, n), 7.55(1H d, J=8.0Hz),

8.02(1H, brs). Exanple 21 Preparati on of

wd 2doéA (246benzo[ b] t hi ophen-4-yl 5 _ ~ PCT/JP2006/308162
pi perazin-1-yl)butyl] -3, 4-di hydro- 1H qui nol i n- 2- one
hydr ochl ori de By a simlar nmethod as in
Exanple 1, 1-[4-(4- 65

benzo b]thlo hen- 4-yl - pi perazin-1-yl)butyl]-3, 4-
RF&rG- PAY Jﬁ'rolln 2-one was prepared froml-(4- 10

hh d 1H I 2-one, and after

C @ﬁﬁaéé&§§t§ éﬂﬁgnol gg:ﬂglgﬂ 1IN hydrochlorig
d d t e itate

2‘?'yst rdPer ?epa B Tt i v 3 Her Bby

1-[-4

(4[5bgﬁzoFkS]lﬁl’n 0| Hen 420 1Hp Eé:r azin-38 Sﬂl%'blﬂ% ]J38'4 8Hg)

sdi hydrg- dthgui %)I iy 2 cirbemg)g?{’ocr’l_orl de was obt ai ned

10

15

20

25

in the formof a’white Mel ting
poi nt 257. 0- 259. “0C 1h NI\/R( DVSO- d6) 8ppm 1. 60- 1. 80( 4H,
m, 2.54(2H, t, J=8.3Hz), 2.87(2H, t,
20357 96} e 3u40m313066H, M), 3. 50- 3. 60( 411, ), 3. 95( 21- 1,
t,J=7. OHz) 6.94-7.04(2H m), 7.14-7.35(414, m)),

7.48(111,d JPﬁeﬁd&htioﬁ06$14rb@n%0qbQH%ho?ﬁéHﬂ@th—§L
J=5.614z), 10 00-10. 20( 1H, m) .
methylpiperazine dihydrochloride
In the same manner as in Reference Example
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,
m), 3.2-3.6(6H, m), 6.97(1H, d, J=7.5Hz), 7.31(1lH, 44,
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~
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
was dried over magnesium sulfate and concentrated under

reduced pressure. The residue was dissolved in 50 ml



Exanpl e 22 25Preparati on of
1-[5-(4-benzo[ b] t hi ophen-4-yl -

w@r@enaasn- 1-yl ) pent y11- 3, 4- di hydr o- 1H qui nol i PERIrR065/308162

5

85 hydrochl ori de By a simlar nethod as in
Exanple 1, 1-[5-(4-

benzo[ b] t hi ophen- 4-yl - pi peragégn-1-yl)pentylJd-3, 4-

di hydr o- 1H qui noli n- 2-one was prepared from1l-(5- 5

chbér epéanyl) a3d4 edihinideecritiags @ .idt 2xlonel1 ahduadl erwas
it was made into an ethanol solution, IN hydrochloric
ach@ddethiheiresel uthen was added iome metd,ups e Piteafladied
crystals were separated by filtration and thereby

1- Egr 4 hours. he reaction mixture was cooled to room
(4- benzo[ b] t hi ophen-4-yl - pi perazin-I|-yl)pentyl]-3, 4-
10CEPRGEREVER UFNEPRRERESAE SRy HREEH @ﬁ%@&%@ressure .
obt ai ned. g/bl %Qn EI)Oi nt 242.0-244.0C 1H NVR ( DMSO-dO
koé?ﬁprapg 3 %?z ap affed) tgothegsespdug to filter out
1.70-1,85(21-i 2. 2H, t =8.2Hz), 2.85(2H, t,
J:%%?Hgg%. T@‘?t%é: 30?%%- i?sﬁi}lgé?sﬁlﬁ’é.t@é(s4p{errﬁ washed

3. 91(R1. =7 , .6.,94-7. Q3( 2H, y

7. ‘%&% é%‘(’ﬁ%f’pgr)t, egf_{%( 19 ,éri’j?gfg%. 819??,1“7.9&@(3’%1-31‘,(4‘
d,pdi i 12-15 g 478, 5H2) .« ,10,,3Q- 40, 50(1H,
o B et e P g Akt BAE R b Ly ot s 2
2-¢ -4 4-hepeol ik dipphen- 4-yi - _ o

pi perazin-|-yl)butyll-3, 4-di hydro-2Hi soqui nol i n-1-one
hydr ochl ori de By a simlar nethod as in
Exanple 1, 2-[4-(4-

10 beezitg tod 1t dw: ofekeane Ye yB5 pi perazin-1 -yl ) butyll- 3, 4- 25

15

20
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di hydr o- 2Hi soqui nol i n-1-one was prepared from 2-(4-
chl or obut y1)R:pkththidn oo 2H + $beoenodbihi thappheanrd -y1 -
after it was made into an ethanol solution, 1IN W)

2 (U6 a2 CT/ P 200513081 621

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.



wo 2dobn ed4b0nN,

(6]
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86 hydrochloric acid ethanol solution was added

thereto, precipitated crystals were separated by

recrystallized froma m xed sol vertT/a#2006/308162

i sopropyl al cohol - et hanol and thereby

2-[4-(4-benzo[ b] t hi ophen-4- 5

yI piperazin-I-yl)butyI]-3,46aihydro-ZFLisoquinoIin 1-
%drochlorlde was obt ai ned. Mel ting

p0| Hr MB7 §D§é5 5@: HFP-‘PNI\/R( DVSO- d6) 8ppm 1. 6- 1. 9(41-f,

7. 310%75-318(835142 ko Q%Eéﬂ ; 5198%1{)1474221’75 2.85(4H
1710y 151@7%85%,f hr %%Zwig‘z#wwat;omw
pi pergm %el%%)o}l[lybt h 'yl %n 611%|'hyd'r?o7 Ol Gsbyui ol i e 1 L o®2)
berzaebIERr opthen- 431 - Brserz SR 1319 ent y11- 3, 4-

dlhydro-ZFLisqu|noI|n 1-one was prepared from 2-(5-
chl or opentyl) - 3, 4- di hydr o- 2Hi soqui nol i n-1 - one.

20¥hirt gg@dg& h l@yb6acetate di i sopropyl ether)
Nel ting point STEIN3E "} - NMR( CDC13) ( 59pm

Preparation of 4-(4-benzo[b]thiophen-4-yl-
piperazin-1-yl)butyl acetate

1.0 g (3.9 mmol) of 1-Benzo[b]thiophen-4-yl-
piperazine hydrochloride was suspended in 20 ml of
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



1.32-1.37(21-f,m, 1.56-1.64(41-f, m, 2.38(21-f, t,
25 J=7.6Hz),2.62(4H, m,2.92(2H, t, J=6.5Hz),
WE200AB484(4H, M, 3.47-3.55(4H, n), 6.81(1H, dpPCT/IP2006/308162
J=7.5H1), 7.08-7.11(2H, m, 7.17-7.35(4H, m, 7.47(1H
87 d, J=8.0Hz), 8.01(1H, dd, J=7.5Hz, 1.4Hz).
68
Potassium carbonate (3.87 g, 28 mmmol) was
added to a solution of 7.76 g (23.3 mmol) of butyl 4-
(d-benzo[b]lthiophen-4-yl-piperazin-1-yl)acetate in 90%
methanol (150 ml) followed by stirring at room
S5 temperature for 2 hours. Water was added thereto and
the reaction mixture was extracted with methylene
chloride. The organic 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



Exanpl e 25 Preparation of
6-[ 3- (4- benzo[ b] t hi ophen- 4-yl pi perazi n-1-yl) propoxyl -3

wQ go0di1ippelr 0- 2H-i soqui nolin-1- 5 one By a si m | eCT/mEhémsds162

10

15

20

25

as in Exanple 1, 6-[3-(4- _
benzo[ b] t hi ophen- 4-yl - pi perazi n-1 -yl ) propoxyl - 3, 4-
di hydr o- 2Hi soqui nol i n-1-oneé%as prepared from 6-(3-
chl or opr opoxy) - 3, 4- di hydr o- 2Hi soqui nol i n-1-one.
109Kt e 398wder (AN aceteftherdicstdfid tethet )1 Mel them
poi nt 203-205C 1H-NNR(CPE%§28ppn1 .
2. 661STBF2HEM) WiosT: Xerced, aRe s (T -ahitris) | 1-
=6. , 3.20(4H, brs), 3.50-3.60(21-i, :
Z'BQE%ETE]%h?o% é%iz—ylg4—(3—cghoropropyl)giperazige
(2.36 g) as colorless oil.
'H-NMR (CDCl3) & ppm:
1.95-2.10(2H, m), 2.60(2H, t, J=7.2Hz), 2.65-2.75(4H,
m), 3.15-3.25(4H, m), 3.65(2H, t, J=6.6 Hz), 6.89(1H,
dd, J=7.6, 0.7Hz), 7.27(1H, dd4, J=7.9, 7.8Hz), 7.38(1H,
d, J=5.6Hz), 7.41(1H, d, J=5.7Hz), 7.55(1H, d,

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-
guinolin-2-one, 10 g of 1-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



15 4.11(2H,t, J=6.3Hz), 6.09(1H, brs), 6.73(11l-i,s),
6.85-6.95(2H, n), 7.25-7.30(1H, n), 7.35-7.45(2H, m),

wO 285 iHe4 d, J=8.1Hz), 8.01(11-1, d, J=8.6Hz).PENMPIE308162
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15
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26 Preparati on of

6- [ 3- (4- benzo[ b] t hi ophen-4-yl 20

pi perazin-1-yl) propoxyl - 2-nmet byl - 3, 4- di hydr o- 2Hi soqui n
olin-1-one By a simlar method as in Exanple 18, 6-[3-
(45béﬁ%5ﬁbMQWQ%méﬁﬁﬂD%tqaq%ﬂa2|n | -yl) propoxy] - 2-

met hyl - 3, 4 dlhydro 2H-i soqui nol i n-1-one was prepared
25 from Mel tlng point 183.5-184.5°C

enzo[ ] thi ophen- 4-yl - pi perazi n- 1yl ) pr opoxyl -3
4 %l&%% BM§QF$ Mol i n- 1-one using 88 nethyl

Vot oag - a1 h Fo: TadoTHl. AR %EE%&S)"' A1 5 oa e
5 §7E5R: Pr ity g ey P-3n 2y s 1 vyt OF GHoart BIRg-SHz)
gl%4g8é% 1’d3d§~§H%§2éFE%lg% ﬁz%B éﬁgfgﬁkhk;e§§§§¥l¥}
T R (5 Ty a2 B i A e
8. 036 1bkiz¢, I=8s56Hz). dEXQHB|QH%K 7.61(1H, d, J=8Hz),

Prepar ati on of

6- 736641 henap bkbhbapheny 48yl 1B, per azin- Suyl)), priapexyliy,
2-et hyl- 3, 4-di hydr o- Zkklsqu|noI|n 1-one
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-



15By a simlar nmethod as in Exanple 18, 6-[3-
(4- benzo[ b] t hi ophen- 4-yl - pi perazi n-1-yl) propoxy] - 2-

wetbdvgdiRe#- di hydr o- 2H i soqui nol i n-1-one was preEBIEd06/308162

from 6-[ 3- (4-benzo[ b] t hi ophen- 4-yl - pi perazi n- 1-

yl) propoxy] - 3, 4- di hydr o- 2H-i soqui nol i n-1-one usi ng 20
ethyl iodide. Wite powder (Ethyl acetate-diethyl

ether) Melting point 128-131C 25 1H NMR(CDC13) (5ppm

1. pip8Harzid=1-2MH pr2prosydHit-ndtbydHAH-quinolin-2-one
2.65(2H,t,J=7.3Hz), 2. 74(4H, brs), 2. 96( 211,

J=6. 6Hz) , 3. 2By4a- ElmﬂéFISH@:ﬁbQH Bs)4i6. FHamplts 1, 7-[3-(4-
3.62(2H, q, J=7.2Hz), 4.11(2H, t, J=6.3Hz),

6. %EPZQIQJtElOPBQHj4IY1H@¥P6688$01H ydd p iyl —4zmethyl -
8.2Hz), 6.91(1H, d, J =7.7Hz), 7.25-7.30(1H, m,

7. Woraninglin=2-epp)was ppeppred, fre8 SrAB- 7. 56( 1H,

J=8. 6Hz 5 Exanple 28

5Pr%%£?ﬁ??69p%¥y —9—&ethyl 1H-gquinolin-2-one.

10

15

20

25

e ‘h;‘aﬁ’i?éﬁif%%ﬂkyn%%'»‘wnl%o@ﬂée (el rbtakehon
as in Exarrpl

benzo[ b] t hi op Iigyﬁg £n5e%§% %O? %/I)pr opoxyl - 3, 4-

'H-NMR (DMSO-d) Sppm:

1.95-2.0(2H, m), 2.37(3H, s), 2.55(2H, t, J=7Hz),
2.6-2.7(4H, m), 3.05-3.2(4H, m), 4.09(2H, t, J=6.5Hz),
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=5.5Hz),

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 hydr o- 2H-i soqui nol i n-1-one was prepared from 7-(3-
chl or opr opoxy) - 3, 4- di hydr o- 2Hi soqui nolin-1-one. Wite

w@owder46et hyl acetate-di ethyl ether) Melting poOr/m2006/308162

176-179C 15 1H NVR(CDC13) oppm 2. 00-2.10(2H, m,
2.64(2H, t, J=7.3Hz), 2.73(41-1, brs), 2.94(2H t,
J 6. GFE) 3. 20(4H brs), 3.5023.60(21-1, m, 4.12(211,
SFE) 1H, brs 6.90(111, d, J=7.7Hz),
7 63(4@111Hrddir JJ— 88z) 8.7317)7 - T2 ™, d] - OD(1H, d,
7.25-7. 30(111 m, 7.39(111, d, J=5.5Hz),
7. ATZ(H@{Z(%I BN, Bsg5(111, d, J=8.1Hz), 7.62(111,
d, J=2.7Hz). Exanple 29 Preparati on of
7 [ 3- (4- benzo[ b] t hi ophen- 4-yl 25
geraz hn- I-yl)propoxy] 2- et hyl - 3, 4-di hydro- 211i soqu
Sng By a simlar nethod as in
Exanple 18

(4 benzo] bjt%.r%g’ﬁe RE4S i parlazilh: P%ZO&PJ&&MP%H 4-yl-
ST LR, e o

yI)propoxy] di HQ--2 ui,aolkin usi ng, _
nmet hyl |od|dgy4ahF?égégﬁdg%tﬁg?hgﬁoﬁ? Egﬁ §3§6|%Q[3

1l1peddd o ith heRCL3)8Ppibe187109%~ 3. -
> 64(2HQO%, o 3Hz) ¥ZPBIbe; 80( 4H, %119&%& (. ety
J:6H7QEimoBlﬂ923025(4Hs ﬁ}ep&ré@(@ﬂomsﬁr ~54(21| t,

) =6 7He), 4 1L(2H t, J =6.5H), 6 S0(11-1. d
=7cOHzop 6o98E L] ~B-mdtihy I=RH 74 in813HEP ~oRe08( 1H, d, J
=8. 3Hz), 7.28(1H, dd, J=7.9Hz, 7.9Hz),

10157, 35-7. 45(White nywdwss@u_nyl adetdts) 1Hz),

15

20

25

7.63(11-1, d, J 2.6Hz). Exanple 30
Prepar at i on ¥elting point 185-187°C

Z_%g?ﬁéigggég[6h§g%%pgen 4-yl - piperazih-l-yl)propoxy]-
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)



20 isoqui nolin-1-one hydrochl oride After
7-[3-(4-benzo[ b] t hi ophen-4-yl - pi perazi n-1-yl ) propoxyl -

w@20vetipbs 3, 4- di hydr o- 2H-i soqui nol i n-1 - one WasPaTEIR2006/308162

5

into an ethanol solution, 1N hydrochloric acid ethanol

sol ution was added thereto, 25 precipitated crystals

were separated by filtrationy3recrystallized from

et hanol and thereby 7-[3-(4-

benzo[ b] t hi opledi-itgy Ipqirgerld¥i+n-99°¢1) pr opoxy] - 2- net hyl

- .91 3, 4-di hydro-21-i-isoquinolin-l-one hydrochloride

wasHobRi( R¥EOT As tdroor m of a white powder. Melting

poi nt. 229- 233C 1H NVR(DVMSO- d6) oppm 5 2. 20- 2. 30( 2H,

m 1-2-89(2@H,t M3 26.7A44)-9 RH1(BH, %)04 BRA(DH, t,

ng. 9Hzé 3.30-3.60(8H,_m, 3.60-3.70(2H, m, 4.11(2H,
44 (8Hz) £ 6TG7HEN, &-SP2-7THAH, 7)06(3LH-Hd5 (4H, m),

375 B ol S beelsfRh 1ile G5 HBSUAR, o AR,
=5, 7.69(1H, .d, =8. , .76(1H, =5.5Hz),

io.g?g(%h?)brgyéj’é%_gnpﬁé'sfl:g?? b3, ”-f?deql&ééﬂ%n) »
g S e Ry LA e b e Y o PR

di4[71y@150¢b|79r<'zﬁ,e Ry, a18!.8vl@y meihod as in Exanple 18,
7-13- ’ '

(4- benzo[ b] t hi ophen- 4-yl - pi perazi n-1-yl ) propoxy] - 2-
et hyl- 3, 4-di hydr o- 2Hi soqui nol i n-1-one was prepar ed
f rowanip] 8- (4- benzo[ b] t hi ophen- 4-yl - pi perazi n-1- 20
yl) propoxyl- 3, 4-di hydr o- 2H-i soqui nol i n-1-one usi ng

l0ethyl iodidePreparatien bf Wag3Amdebiento [d]reRtiBpAGh-4—y1-

15

20

25

solution, 0.5N hydrochloric acid nmethanol solution was
adeieee et et by vy precoporul etHegyshal $nwerensepar at ed by
filtration, recrystallized froma m xed sol vent of 25

met hanol - et l§Y aceiBtbaandethededy ¥n[ Bxpmple 1, 7-[3-(4-

R b e Lot B AL e Ry G GoRkon 48 s
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—



92 obtained in the formof a white powder. Melting
poi nt 210-213C 1H NMR (DMSO d6) kopm 1.09(3H, t,
woz0sAtass 2.20-2.30(21-i, m, 2.87(2H, t, 5 JIm6GI/HD)6/308162
3.20-3.70(14H, m), 4.11(2H, t, J=5.9Hz), 6.96(1H, d,
J=7.7Hz), 7.00-7.10(11-i, m, 7.22(11-1, d, J=8.3Hz),
7.25-7.35(1H, m, 7. 41(1H d74J=2. 7THz), 7.48(1H, d,
J=5.5Hz), 7. 69(1H d, J=7.7Hz), 7.76(1H, d, J=5. 5Hz)
11;@@@¢§2pn—gr§ﬂ by@qgﬁaﬁﬁqu;polln —-2-one hydrochlorlde
Preparation of
7- [ 4- (4- benzB8YbRt Bi8EHEA- maphast et ali rExamg Debult 0xdy] F4- (4
n%th I-3 4- di hydr o- 2FL|sogU|noI|n 1- one hydrochl ori de
£0<PiPl hRLRBPRET aé’ "R LER4RA I 1, ~ VA (-] 18-
benzo% %thl phen- 4-yl - erazin-|-yl) but oxy] - 2- et yI
ASHRYdr FPP?oﬂérsnBIrle a¥e6né nRas ot ot P aqtarhvA) —1H-

4- chl b 3, 4-di hydro- 2H I 1
Lgghlengps &.ﬁ%#%&.d%r°%$ﬁ%gk%ml
h h l. dded 20
0, el gpsts, arinansl olutien ve3, aides 20

fl 5&&@@ e f&ry Leh&bgggtéﬁowrg; @?ﬁ%ﬂ%}'eV%”etpa%fated by

met hanol -et tate ere

be h ef azia-( t - hyl 3, _
R R o D

Obpﬂpéﬁﬁziﬁklkﬁafﬁuﬁy@ﬂ @HmﬁhﬁﬁoQQWdQLoanh UQQCBQbQEde
213- 218C 1H NVR( DVBO- d6) 8ppm 93 1. 70-2 m,

102. 884 2bbtdindE6ibHzhe BoHi(3H, ashhlﬁelﬁo%dEQ(l2H m,
4.03(2H, t, J=5.8Hz), 6.95(1H, d, J=7.5Hz), 7.04(1H,
dd, J=2.8Hz ,M8lL5HzY , pFiRO(ABL . 0°C JaBeddirposdd B1( 1H,
dd, J =7.8Hz, 7.8Hz), 7.39(1H, d, 5 J=2.7Hz), 7.48(1H,

d, HrWRASO-AebPR; d, J= 8 1Hz) 7.75(1H, d,
Hz 10. 71( 1H, brsg |l e 33
Pr%pé? 1Q91%ﬁ m) , 3 ( H, m), 3.50-3.60(4H, m),
o[b]ih hen 4- per.azi_n but oxy] - 3,
4- %1 %éf:ﬁ*}g E_H- |‘}s)o—}qu4}¥ 11218 %ﬁg}{iodhyﬁr&ﬁ%drde
15 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-
20 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
25 solution, 1N hydrochloric acid ethanol solution was
added thereto, precipitated crystals were separated by

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



By a simlar nethod as in Exanple 1, 7-[4-(4-
benzol[ bi t hi ophen- 4-yl - pi perazi n-1-yl)but oxy] -3, 4-

walpdwgdiaelH i soqui nol i n-1-one was prepared froPeiK2006/308162

chl or obut oxy) - 3, 4-di hydr o- 2Hi soqui nol i n-1-one, and 15
after it was nmade into an ethyl acetate solution, 1N
hydrochl oric acid ethanol soVbition was added thereto,
precipitated crystals were separated by filtration,

r eBi-psEariinzdd vl eandtiyi- dcetwe land 3 herebyy I ddh (ot ide
benzo[bLthlophen 4-yl - pi perazin-1-yl)butoxyl -3,4- 20

di Kpdr 8PERLNE6q dirn tien-fiorshe thyd s atedamas

obtained in the formof a white powder. Melting point
223. 8- 226. SCMEHRIDR BSOS Pp 227807, 93(4H, m),

3 %(@%L?%%O ﬁ’lﬁ P%%%(zﬁl 1t6, JSE(SFL)ZSG%HH d,
"Z?EE% 5§35 18 . g ﬁé@%ﬁ 51%3350%3%1“ R
3338?-@ 75%)547?1H§‘9(1%J5§’ gﬁn) Hé fﬁz s)(&%l le d,

\f4§g%ﬁ%enzo gfﬁl Ophéﬂgéﬂpﬁﬁegrat7l'96_9f'34 (28, m),

p|~pe473 15yl yhyt 2Hi gogyi peltp- 1;0ne
By a sﬁnﬁf acriyngtﬁogﬂ%)s |H;]1 gE?(a::jlrpﬁz %?'2@?4 (7491 (1%, d,
bernzo[ 4 £ hj opherodiyl spipar agjn-1 -yl ) butyl | -2H soqui no
lin-1-one was prepared fro‘m 2-(4-chl orobutyl) -

2H-i soqui nol i n-1-one. 10Pal e brown powder (et hyl
acetate-diisopropyl ether) Melting point 141.1-142.7C

10 1 NV IGDCLB) oppm

15

20

25

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).



1.62(2H, m), 1.87(21-1, m), 2.50(21-1, t, J=7.4Hz), 15
2.66-2.71(4H, n), 3.16-3.19(4H, n), 4.06(2H t,

wo z06212462) , 6.50(11-1, d, J=7.3Hz), 6.89(11-1pCTIIP2006/308162

J=7.7Hz), 7.08(11-1, d, J=7.3Hz), 7.24-7.65(7H, m,
8.44(11-1, d, J=7.9Hz). Exanple 35 20Preparation of
7-[3-(4-benzo[ b] t hi ophen-4-ylé

[ Eer azi n-|-yl)propoxy]-2H i soqui nolin-I-one

ByL#3EPAR| &F method as in Exanple 1, 7-[3-(4-

benzo[ b] t hi oggen 4-yl - pi perazin-| -yI ) propoxyl - 2Hi soqui

nol i n-1 - one R&8PBIraparadofr dmlE-(d-—bgszo[blthiophen-4-yl-
chl oro ropoxy) - 2H-i soqui_nol | n-1-one. Wite powder

(et hyf %%é@a¥e¥l )ggtoxy]-3, 4 -dihypeieriliy el in-2-one
220. 1-222.5C 1H N %D{YSO dogg pm 1.99(2H, quint,

J=6. 6Hz) 2. By (a5ipilazymg §> 2566(14IEIX3E§1P§)9 1, 7-14-(4-
5 3.09 4.16 t, 6. 52(

SR ?—E b %h%%ﬁa % CYy- e%paﬂ% m? oxﬁmutoa@rl 3,4-

235 @iﬁro%%ﬂé%in%l £9(4tng Wﬁligpgu’%feﬁ 3007 da(9,
A O X R

7-[ 3- (4- benzp{ bl 4 hi ophen- 6m¥{%a?o£L+_ . .

pi perazin-I-yl)propoxyl - 2-net i soqui nolin-I-one

hydr ochl ori d@laylﬁgspmﬁ@rlmﬁ@gocas in Exanpl e 18,
7-[ 3-

10 ( 4HbeRdpHEORidgp&epm4- vyl - pi per azi n-1-yl ) propoxy] -2- 15

15

20

25

nmet hyl - 2H i soqui nol i n- 1-one was prepared from 7-[ 3-(4-
benZAd 1] 145 GFhem X, y1 - Pdperaagdm- Imy) ) pr dpoxyd { 2K, sagyi
nol i n-1-one using nethyl iodide, and after it was nade
i #t-0 ¥ et (i, aet at € SO iton, TAN bydr ocBl OrBclackd, m),

et hanol sol ution was added ther eto, precipitated
3.93(2H, t, J=6.4Hz), 6.44(1H, d, J=2. SHz),

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—



20 crystals were separated by filtration,

recrystallized fromethyl acetate and thereby 7-[3-(4-
whensojdafs hi ophen- 4-yl - pi perazi n-1-yl) propoxy] PCFHmehiv/308162

2H-i soqui nol i n-1-one hydrochl ori de was obtained in the

formof a white powder. 25Melting point 227.6-230.2C

| H NVMR(DMSO- d5) 5ppm ' 2. 31(2H qui nt, J=7.0Hz),

3.20-3.40(6H m, 3. 52%@8

2066/5/%@41-@@@?/@?@0@@1 16y 1963 /59 BLIBAI 3 7D A imy l in-2~

4.23(2H, t,J=5.8Hz),6.60(1H, d, J=7.3Hz),6.99(1H, d,

J=PNPHRY drp Chg.o7 198( ¥RSMPbtainesy (aisH s il g kY epEgwn

7.63-7.73(3H, m, 7.78(1H, d, J=5.5Hz), 10.88(11-i,

s)neﬁdéﬁa%ﬁW€ §TYPFé6§rat|on of

7-[3-(4-benz t.hi ophen- 4-
piperazin-l-@%ﬁ rBFoRYI2- @%ﬂyf3fﬁglsch|nolln 1- one

Shnggﬁ@&?ﬁﬁgs—dQSppm:
1.75-1.85(2H, m), 1.85-2.0(2H, m), 2.42(2H, t,
J=7.5Hz), 2.79(2H, t, J=7.5Hz), 3.15-3.5(6H, m), 3.5-
3.7(4H, m), 3.96(2H, t, J=6Hz), 6.46(1H, d, J=2.5Hz),
6.5-6.55(1H, m), 6.97(1H, d, J=7.5Hz), 7.07(1lH, d,
10 J=8.5Hz), 7.32(1H, dd, J=8Hz, 8Hz), 7.50(1lH, d,
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-
15 piperazin-1-yl)-(2)-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
20 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:
25 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,



By a simlar nethod as in Exanple 1, 7-[3-(4- 10
benzo[ b] t hi ophen- 4-yl - pi perazi n-1-yl) propoxy] -2-ethyl 2

wdadkiosaouusnol i n-1-one was prepared from 7-(3- PCT/JP2006/308162

chl or opr opoxy) - 2-et hy1l- 2Hi soqui nol i n-1-one, and after
it was made into an ethyl acetate solution, 1IN
hydrochl oric acid ethanol sol&tion was added thereto,
15 precipitated crystals were separated by filtration,
r e8r-yélizal- | 6z28@ (ifomdbt hiA7 .adket)at & -&fd( herdbyd=8 [ B4 4,
benzo bgthiophen-4- | - pi perazin-I-yl)propoxy]-2-ethyl 2
H i’seduilfoel Fa-| Jc’r‘@é?/my hl dr-idde Mlas cbbtE meédid)n t he
formof a white powder. 20Melting point 229.9-231.2C
1H NRR (L Byveer d6y-88Fem 710258, dt, J357.5H%), 10.01(1H,
2.%9521-I, brs), 3.14-3.49(6H m, 3.56-3.72(4H, m,
4.98(2H, q, J=7.2Hz), 4.23(21-1, t, J=5.91-12),
6.62(1H, d, J=7.3Hz), 6.99(11-1, d, J =7.6Hz), 25
7.27-7.39(3H, m, 7.51(1H, d, J=5.6Hz), 7.62-7.73(3H,

11,1, d J=5.5Hz), 10.38(11-1, s). 97
S DERTE e ) hor

Preparati on of
2-[4-(4-benz ' n-4-yl pi,perazin-|-yl)butyl]-7-m .
ethoxy-ZFLisgggkégFgﬁgﬁF8§e¥h$érgéhégpfgé%géglg%ﬁgn 4oyl
si gl hara ot hod, as_bo Exagphe ~b44 (45 ~1H-
be%%%[b?thipph%n?4-yﬁlpiggragéﬁyg-éffbéfyyfF?-%gthoxy2
H<F§9@@19@L2nohe Oﬂﬁd%%h@bfﬂ’éée_d from 2-(4-
chl orobutyl) - 7- met hoxy- 2Hi sogui nol i n-|1 -one, and after
it was rmade Byit® anmetbyl maerbat @ssehutkamp1dN1107-14- (4-
hydrochl oric acid ethanol solution was added thereto,

10 prieei po 1ot Sl eplyshal syhepépsepat at dyhy -Bi-hetayilontoxy] -

15

20

25

recrystallized fromethyl acetate and thereby 2-[4-(4-
behzo{ bk ydophbh=-quinopiper agha- vagl poappickd7£memhoxy?2
H-i sogui nol i n-1-one hydrochl ori de was obtained in the
15° IR DT L b € e2 pdAdErne ey Ay (BoPKP—-243, 8. 245. 6C

%ﬁ%%%%%%%ﬁ%ﬁ&ﬁ%{gw@éi ’ agéég éﬁéf%g,( SEUER
|y TS e 200 T o 5 00 b drocnionsc

jzg?g{ggéé%§%§3iigi%%ﬁ%ggwgit§§ge§F@ﬁergtég(&f%cgpitated

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

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,

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,



7.69(1H, dd, J=8.0Hz, 8.0Hz), 7.77(1H, d, J=5.5Hz),
10.60(1H, s). 25 Exanple 39 WO

wQ@ 06N 1242A64PCT/ JP20061308162 98 hydr obr om de BROT/@r2006/308162

tribrom de (2M dichl oronmethane solution, 1.0 m) was
added to a dichl oronethane (50 m) solution of
2-(4-(4-benzo[ b] t hi ophen-4-yT9 5

pi perazi n-1-yl)butyl]-7-nethoxy-2H i soqui nolin-1-one
(096 -§Hamhidi- Pﬁéirngg-s% ed dundet’ -iS%dkz)cool 4 My Bhd d,
stirred at room_tenperature for 3 days. Water was
add&d -t5612t)he7r-§a?dt1£n dgh| W8T, WHiZdh wast: Héh st rred
at _roomtenperature for 0.5 hour. Precipitated 10
chS—"ga §2)er & -d8PaFat 8o 783 trr dt-i’drf L Hre Gy st 158284

L;ﬂ?o?g?ﬁhi,g%%éﬁf 303:%%;5}1%:: bi n2I [ 3| § éut yl]-7-hydroxy-

2H i soqui nol i n-1-one hydrobroni de(0.13 g) was obtai ned
in the formof a white powder. 15 Melting point

5273,8:278- 7§  LH NMR(DVBO-d6) 69pm 1. 75(41-1,
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Preparation of 7-[4-(4-benzo[blthiophen-4-yl-
piperazin-1l-yl)-(E)-2-butenyloxy]-3, 4-dihydro-1H-
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-



brs), 3.08(2H, t, J=11. 1Hz), 3.16-3.28(4H n), 3.59(21-1,
t,J=10.5Hz), 4. 01(21-1,brs), 6.58(1H d, J=7.3Hz),

w206 iHed, J=7. 5Hz) , 7. 19(11- 1, dd, J=8. 61- 1z, 20Cr/6HD)6/308162
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7.29-7.36(21-1, n), 7.49-7.65(3H, nm), 7.71(1H d,
J=8.0Hz), 7.78(1H, d, J=5.5Hz), 9.50(1H, brs), _
9.95(1H s). Exanple 40 80 Prepar ati on
of 6-[3-(4-benzo[b]thiophen-4-yl25
pi gELaZLAL2yPRBr opoxy] - 2H i soqui nol i n- 1- one
By a simlar_nethod as in Exanple 1, 6-[3-(4-
benzo[ b] t hi opHed- 31l lpipBepskpa- 2syilppEspowyp- 4 7-d%- (4-
i soqui nolin-|l-one was prepared from
6- CRIEPOP bPURYLORT oYt ROPERAE 1B ~YWAPLE Opalddrmethy 1~
(ethyl ,acetate) Melting, point 228.8-230.7C 5
1Féh%ﬁf U6 %bﬁﬁ%n?gég(%FﬁnauWﬂF,py@@??ﬁ?)ﬁrom 7-(4-
2'ggiék%b&tog§y42t%%thyl—3,4—dihydro—1H—quinolin—2—one.
White powder (methanol)
Melting point 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



2.65(411, brs), 3.09(4H, brs), 4.17(2H, t, J=6.3Hz),
6.47(1H, d, J=7.1Hz), 6.90(11-1, d, J=7.6Hz), 7.05(1H,

waldhsdEReBHz, 2.4Hz), 7.10-7.15(2H, m), 7. 28( 18c1Ir2006/308162
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10J=7.8Hz), 7.41(1H, d, J=5.5Hz), 7.62(1H, d,

J=8.0Hz), 7.70(111, d, J=5.5Hz), 8.07(111, d,

J=8.8Hz), 11.03(1H, s). Exanple 41

Preparati on of 6-[3-(4-benzo[b]thiophen-4-y|15

pi padaziherebyl )ipripdey] (2-bretylb Xhibplsoytd fpl fpidenzin-

hydrochloride By a siml|ar nmethod as in Exanple 18,

6- pgyl)ethoxy}ethoxy} ~3,4-dihydro-1H-quinolin-2-one

(4- benzo[bLﬁhlo phen- 4-yl - pi perazin-1 -yl ) propoxy] - 2-
d6ddidRoEs- Phdwe nggs oy dfe e dt onh 6 {hi(te

20
beﬁ?UFBFthiophen-4-yl-piperazin 1-yl) propoxy] - 2H soqu
nol i n-1- one [

S|ng
into an et hyl"At&Rgt BO ;
etq§q&h{a%g$£ Qn vias added thereto precipitate

crysta

25, f thyl acet
bchz oL bl Thi Sphan, 2S5F) b1 BePaaran Jyi % SR 2- met hy|
2h1 3098linok) - b 9@63%%9%' 2!, 09 Y83 :0Rlaidied )i Lhe

met hyl iq and after it was nade
ﬁGF 9% 3-IN"hy?dFochl ori ¢ aci d

8 ar at ed by flltratlon recrystallized

formof a white po Itlng poi nt

244 ﬂ624436@611;H1M\/R( EVEE-d6EBNPY, 29316201 (tin,J g,
=7.6Hz), 3.46(3H, s),

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-
piperazin-1l-yl)butoxy]-1l-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
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,
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



3.19-3.70(10H, ), 5 4.24(2H, t, J=5.9Hz), 6.54(1H, d,
J=7.4Hz), 6.99(1H, d, J=7.6Hz), 7.10(1H, dd,

wozBeBHacL. 4Hz), 7.15(111, d, J =2.3Hz), 7. 33¢dtypr2ah/308162
J=7.9Hz, 7. 9Hz),
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residue was purified by silica gel column
chromatography (dichloromethane:methanol = 30:1). The
solvent was evaporated under reduced pressure and 0.5N
hydrochloric acid ethanol solution was added thereto,
precipitated crystals were separated by filtration, and
thereby 0.15 g of 7-[4-(4-benzo[b]thiophen-4-yl-
piperazin-l-yl)butoxy]-l-methyl-3, 4-dihydro-1H-
quinolin-2-one hydrochloride was obtained in the form
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-(4-
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



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(11-1, d,
wo zdeBHas4 10.86(11-i, s). Exanple PCT/JP2006/308162
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crystals were separated by filtration, recrystallized
from a mixed solvent of ethyl acetate-diethyl ether and
thereby 6-[3-(4-benzo[b]thiophen-4-yl-piperazin-1-
yl)propoxyl-3,4-dihydro-1H-quinolin-2-one hydrochloride
was obtained in the form of a white powder.

Melting point 231-234°C
'H-NMR (DMSO-dg) Sppm:
2.20-2.30(2H, m), 2.35-2.45(2H, m), 2.83(2H, t,
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(1lH, 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,



42 Preparation of
7-[4- (4-benzo[ b] t hi ophen- 4-yl pi perazi n-1-yl)but oxyl -1H
WO 200N 0d46n- 2- one hydrochl ori de 1N hydrochl ori cPemirk006/308162
aqueous sol ution was 15 added to a sol ution of
7-14- (4-benzo[ b] t hi ophen- 4-yl -
pi perazi n-1-yl) but oxyl - 1H qu8#ol i n-2-one i n et hanol
and di chl oronet hane and the sol vent was evapor at ed
undePHzéduded opriedsuradl, THe rlesi U mad, r&et y&ial | i zed
from 70% et hanol and thereby 7-[4-(4-benzo[ b]thi ophen-
2084 9¢|(1By pBF&2i-n- 1 -yl ) but oxy] - 1H qui nol i n- 2- One
hydrochl ori de was obtained in the formof a white
powder. Melting point 238-241C 1H NVR(DMS0-(16) 8Ppm
25_.1.80-2.00(4H, m, 3.20-3.45(6H, n), 3.50-3.60(4H,
m in%é%z%? t, J=5.6Hz), 6.28(1H d, J=9.5Hz),
6. 75- 6. 85(214i .. 0. 95% H, d, J=7. 5H22P, :
2006/ 112464 7-3BETLTR g)f( }1%,4 TR R ,[bégi%ﬁ@edbﬂ‘l“yl‘
Sd’pﬂ}erazin—l—yl)butyl]-B,4—dihydro—lH—quinolin—Z—one
hydrochloride
By a similar method as in Example 1, 1-[4-(4-
benzo[b]thiophen-4-yl-piperazin-1-yl)butyl]-3,4-
dihydro-lH-quinolin-2-one was prepared from 1-(4-

10 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-

15 dihydro-lH-guinolin-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,

20 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
25 Preparation of 1-[5-(4-benzo[b]thiophen-4-yl-

piperazin-1-yl)pentyl]-3,4-dihydro-1H-quinolin-2-one



43 PCT/JP20061308162 101 J
=7.8Hz,7.8Hz), 7.47(111, d, J=5. 7THz),

wo zde4Has4 7. 68( 1H, d, J=8. 1Hz), 7. 70- PCT/JP2006/308162
10.92(111, brs),11. 61(1H,brs). 5Preparation of
7-[4-(4-benzo[ b] t hi ophen-4-yl -
pi perazi n-1-yl)but oxyl - 1H guiBhol i n-2-one sul fate
Di |l ute sul phuric acid was added to a solution of
7- (WA BERZG[IR t hi ophen- 4-yI - pi perazi n- 1yl ) but oxy] - 1H
- gui nol i n-2-qne in nmethanol and 10 di chl oronet hane and
the sol vent wds GeviHgbr A e dneirkRG 2 ®dikcBxprBssUt e. 1 The-

A L ST 0
2%{33?1a§om r%th R PSR 48 oA Sd SRET gl

gtlf%g)g’(ei%’gﬁ)l g/g( %NB d&ﬁg})ﬁo‘ﬁil%%o’o" 1N 2 after
? 3oty 9o3E i%?%%é‘% é}%ﬁ%%@%,g(%@&omom

\; ggéﬁz)etﬁﬁ?élgsgg(&@?é@( 1"\{17%5@%&&\%{2% pltated

Exafpkead4 were separated by filtration and thereby 1-[5-

U1

(4-benzo[blthiophen-4-yl-piperazin-1-yl)pentyl]-3,4-
10 dihydro-lH-quinolin-2-one hydrochloride was obtained.
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-
15 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

20 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~

25 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-benzo[ b]thi ophen-4-yl-
pi per azi n-1-yl ) but oxy] - 1H gui nol i n-2-one nal eate 25A

woriohamab4 sol uti on of mal ei ¢ acid was added t oP@I/JP2006/308162
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25

solution of 7-[4-(4-benzo[lo]thi Ophen-4-yl- 102

pi perazin-1-yl)but oxy]-1H qui nolin-2-one in nethano

and di chl oronet hane and the 86l vent was evapor at ed

under reduced pressure. The residue was recrystallized

f r SNSRI Fdrol 2GErl atfarebly selutidn beng ofdfiedii bhaeeato,
5 4-yl - pi.perazjn-1-yl)butoxy]-1H quinolin-2-one
naPésfdPids tast fhvedals eLS drenatatedwiy of bbiwdation,
Meltin oi_nt, %g%.6-182.8c 10 1H NVR( DMSO- d5) Sppm

1. é?EE%,SEF&;i}é fxomr e v xgd oot Of el o eepyl

s),6.33(1H.d,J=9. 5Hz) , 6.82-6. 84(21-1, m, 6. 99(11-1, d,

S BRR 178 BOTH Tk BB, Sr{ - (e Bh) i oBhen—4-

gg%ﬁéﬁ%ggzépﬁﬁgﬂ;gﬁy 45, AR DA S A S)y

7- L4z (A4 fhlthiophen-4-yl.- 1

pi%ﬁ?aﬁ?ﬁ?ﬁﬁgﬂ?%398x§?§1ﬂé&ﬁﬁﬁ& ‘n-2-one funmarate

Fumari c aci dywas;addgd; olsutien -of 7-[ 4-

( 4- benzo[ b] t hi opﬁeg- g% ?p?pSZ’r'aSZ?r?%r-Sy ) but oxy! - 1Hqui n

m4HLNMgme§@L@g@B§59I and di chl oromet hane and the
1.6-1.9(4H, m), 2.98-3.60(16H, m), 6.98(1H, d,
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-
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.

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,
J=7.6Hz), 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,



sol vent was evaporated under reduced pressure. The 20
resi due was recrystallized fromethanol and thereby 7-
w do00641daenzo[ b] t hi ophen- 4-yl - pi per azi n- 1- yl ) buporyi20dd198162
ui nolin-2-one fumarate was obtained in the formof a

white powder. Melting point 209-211C 25

1H NVR(DMSO d6) 5ppm 1. 60-1.90(4H, m), 2.47-2.50(2H,
m, 2.60-2.75(4H, 00-3.15(4H, m, 4.05(2H, t,
J=6.,3+8, - OHE03 @ 2311&1, did,J 9] 4HEy, B.60¢RH, s),

6. 76- 6. 82( 2H, , 6.88(1H, d, J =7.4Hz), 7.26(1H, dd,
J =7.9Hz, 7 8%&) 7.39(1H, d, J=5.9Hz), 7.54(1H, d, J
=9. 4Hz gl(lH, d, J :8.0FE), 7.69(1H, d, J =5.5Hz),
5 ¥ %ﬁ 23, J=9.5Hz), 11.58(1H, brs). Exanple 46
Preparation

7 L4 (4 benzg’FﬁPﬁrﬁ%&rﬁ’éh OF. firdilperrAn e ) uiksian b v1 -

s g I:Lglglg azd 1 Pf btf{?%to%(y? t3r 1,C daj‘.% yddr\,\gSZ Hadldseodqt} 1onoal in-1-
5(4zhe nzo[b]thlophen 4-yl - pi perazi n-1-yl ) but oxy] - 1Hqui n
oI|n 2-one i n nethanol and d|chloronethane and t he

sol vent was gyapoLa QQaQnggﬁho%d éfﬁ%i%ﬁ Th%_[3_

resi due was r cryst [1Tze rom

thBegbY [b]thiophen-4-y1- Loy
7-[4-(4-benzo[ ]tﬁlop%énpipsfagﬁgéra Eif§ﬁf3hto%fﬁ

15dihyqubrph+Ns3ganaoth hrat enwagab %?%%éd*ﬁﬂ&%féﬂ
of a white powder. Melting point 183-185C

1HAMRE VB dby ppp it -8 h0d 200064 s oduind138C2Hon%).,
2.62(21-1, s), 202.75-2.85(21-1, nm), 2.95-3.05(4H, m,
103. 10- 3. 20( 4H'hh¥e AcEBE2H(ethyl=8c3Ha)fe-6li28011- brhedr)
J=9. 4Hz), 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),
15 4.11(2H, t, J=6.3Hz), 6.09(1H, brs), 6.73(lH, 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-
20 piperazin-1l-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
25 from 6-[3-(4-benzo[b]lthiophen-4-yl-piperazin-1-

yl)propoxy]—B,4—dihydro—ZH—isoquinoiin—l-one using



6.75-6.85(2H, n), 6.90(11-1, d, J=7.6Hz), 7.27(1H, dd,
J=7.9Hz, 7.9Hz), 7.42(1H, d, J=5.5Hz), 7.55(1H, d

wozd6BHass 7.64(111, d, J=8.0Hz), 7.71(1H, d, BcbIkbiey308162

25 7.79(1H, d, J=9.5Hz), 11.59(111, brs). Exanple 47
104 Preparation of

7-[4- (4-benzo[ b] t hi ophen- 4-yBpi perazi n-1-yl) but oxyl -
-qU|noI|n 2-one ptol uenesul fonate p- Toluenesulfonlc.
aci"§ thooiypdristee was added 5 to a sol ution of
7-[4-(4-benzg] b] t hi ophen-4-yl -

pi per azi n- | - VY56t SRYPerH gl iatetame dhe Wy hasidrer)
and dichlorogF ane and the solvent was evapor ated
under reduce B &

59uPe1¥nd %dilfuE was recrystallized
m d thereby 7-[4-(4-benzo[b]thiophen-4-
q@ ﬁ%%ﬁgﬁgg%ﬁp myl)butgxy][lkégU|noI|£ %Lonepp-

Sl e D b S S B

S E N B D, A

63161 o 2.3Hz (1 ,
b S I S . W,
L 34(28- 86 dx, Jd&? QEQIBH% 3%(%szdd6 %ﬂ?]ﬁfh 1Rz,
7. 46- 52(3H , SR
.5

o
=7. 552}, 30 TB(lﬂ}J 7d4olzml aHEhr575&&QlH7:%2 (1H, d,

J=9.5Hz). 9.31-9.49(1H, m), 11.54-11.63(1H

10Exéﬁ@léH48, 7.56(1H, d, JPFepdeati ®n06f(1H, d, J=8.6Hz).
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25

7-[3-(4-benzo[ b] t hi ophen-4-yl 25

pi perazi n-1-yl) propoxy] - 2- net hyl- 3, 4- dlhydro 2Hi soqui n
ol i n-1-one sulfate Di |l ute sul phuric acid was added to
a MR+ ent’ 105

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,



of
7-[3-(4-benzo[ b] t hi ophen-4-yl - pi perazi n-1yl) propoxy] -2

wo pbhyl468, 4- di hydr o- 2H-i soqui nol i n-1-one i n epdEIRR006/308162

and di chl oronet hane and the sol vent was evapor at ed
under reduced pressure. The residue was 5
recrystallized from 85% et haBdl and thereby 7-[3-(4-
benzo[ b] t hi ophen- 4-yl - pi perazi n-1-yl) propoxy] - 2- met hyl
3, 4=di-H %‘@ro PHA S0 nésti n=12 otz s a2 wefs- bt Bl ned,
in_the formof a white fomder Mel ting point 222-224C
10 ITH- NBR( Dl\/é@%?s)%p%ﬂﬁ 10-2. BARHEmMd, 2T-(3HE) ¢,
J= g zﬁ H 3. 03(3H, s ,. 3..05-4.00(12H, n? 4.13(2H, t,
g redggcjﬂfr 12)3=7 S \1H,7 ho(Fr1/ - &dte) ,J@ T3piH, d,
8 égé)BH >24(1H d, J=8. 4Hz), 7.33(1H, dd, J=7.8Hz,
7. , ?.44(1H, d, 15 J=2. 7Hz), 7.51(1H, d, J:5.5Ft),
7.72(1H, d, J=8.1Hz), 7.78(1H, d, J=5.5Hz),
9. 00-10.05(11-1, br). Exanple 49

Pr oggof
> F%g%giéegzo[b]thlophen 4-yl - pi perazin-1- yI)propoxy]

2. o ny1-3. 4pglbudiacht 020 7190UN0 ] nang AL ) -

Fumaric acid wa 0 an ethanol

7-b3pkhabenzolblit by 43yly-p Lyls Vil 2 -
-n%t% -3, 4-di gd?o H%?goguﬂngﬁﬁgﬁ%%tﬁg énéﬁﬁﬁﬁﬁyﬁl 1
sobM@nt was evaporated under reduced pressure. 25 The

resi due was recrystallized from 70% et hanol and

t hereby 7-[3B{4abenmd[lblrt heepbena4- Y- Bkpepazi N-,1-7-[3- (4-
yl ) propoxy] - 2- net hy1- 3, 4- di hydr o- 2Hl i soqui nol i n- 1- one

10 108 uorlle bt el apbeobtéaiyiediprrabénfarmlobrappalyg -\seld-ow

15

20

25

powder. Melting point 149-151C 1H NVR(DMSO- d6) oppm 5
1. @shbzdw%fﬁrlﬁ?quznséezﬁl-pnerass PEEparedesrams S48 -
éo88 (2H, t, J=6.7Hz), 3.01(3H, s), 3.05-3.15(4H,
ERHEPOXY) 33647% ydgops ZHSOHulnolensﬂ-lzpne

6 60(2H s),. 6. 89(
J=8.3Hz, 2. 7M%] teﬁ?ﬁﬁ??ﬁ %ﬁthéitlz g%?& te?%?%?hqi gihezo

J:7.9Fk, 7. 3 J 7.40(1H, d,

J=. 5. 9Hz) 3%%)1%;_[52_? ﬁg“é'ts%éﬂ%%“ég(m, d, J=5.5Hz).

5 EXampive (2 Preparation of

7-[3-(4- benzofb??hlophen 4-yl - pi perazi n-1-yl ) propoxy] -

2-neWA-1B derd) hwidly 0226k (20, 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,
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-
piperazin-1-yl)propoxyl-2-methyl-3, 4-dihydro-2H-

isoquinolin-1-one



15 i soqui nolin-1-one difumarate Fumari c
acid was added to an ethanol solution of

w0 24084 (A6benzo[ b] t hi ophen-4-yl - pi perazi n- 1yl ) ppopapeyic/Ds162
- et hyl - 3, 4- di hydr o- 2H-i soqui noli n- 1-one and the
sol vent was evaporated under reduced pressure. 20 The
resi due was recrystallized fom 90% et hanol and
thereby 7-[3-(4-benzo[b]thiophen-4-yl-piperazin-1-
yl ) pr opoxy] - 2¥mét $pmizlar dighard-gH-irs diAamol ¢ L8 - ohel3-
di fumarate was obtained in the formof white prism

cr y 4 RPN 2o H L R NsE 1#~ Vs S irsge zEm -NVRUIDNBG RIS Wppht
1. 85- .90%2?, n%, 2.60(2H, t, J=7.0Hz), 2.65-2.75(4H,
1of?‘eﬁ)%,y 7388 SR YA oyl gi3aquinggirgirong was prepared
3.00-3.10(4H, , 3. H.t, J=6.7Hz), 4.05(2H, t,
J=6% 219&)17 ,“([Lélféf?%ﬁnzg)gf%(lébg‘@(pmn-dwj:—)?@%% Z(lﬁﬂﬁr( 1H,
dd =8.2Hz, .2.8Hz).,..7.19 d, J=8.4Hz), 7.27(1H
dd¥t U55085G ] N 37.‘*5?3%?,3’ df"%%}(df 55 O@,uljloﬁé.%%a‘?n% %{@
d,. = . £,61(1H, d, J=8.0Hz), 7.69(1H, d,
Ji@%E$¥%;?¥dé§Sﬁpfe 51 ) Prepération of
7-[3-(4-benzgk@{ghbgg%&g-ﬁgxhéabg§razin-I-yI)propoxy]-

2- et hyl - 3, 4-di hydr o- i soqui nolin-I-one nmal eate

A nethanol spbuting ghiprl gihg-aghe-was added to a
sol ution of

7-113-NMk o)) Bpbhi: ophen- 4- yI - pi perazi n-1-yl ) propoxy] -
2- et hyl - 3, 4-di hydr o- 2Hi soqui nol i n-1-one i n et hano
10 and. @5 chl b0 028t hmhe and415Ht he, sokvestizyas 2evapar.avedy,
under reduced pressure. The residue was recrystallized
f rom e2 hahoPHand, efhyl 7Heet aBeland. 2hedBhym), 3.16(3H,
7-[3-(4-benzo[ b] t hi ophen-4-yl - pi perazin-1-yl) propoxy] -
2-Fvet hil 28{ 28 di by d¥ o0 2 ES el AdI(RH- | tond=fmbéal e was
obtajhed in the formof a 20 white powder. Meltin
poéﬂwglﬁk 6‘113%_?{5(911@ NVR( %ﬁ/ﬁs@ld5§?15p6ﬁ?-7ffz/1@(-§gl,2> ,
brs) 1(2H, -t =6, 7Hz) 3(3H, s) . 33(10H
br7§')0,8 é}g’Z(%H I58 - %f{:%? 7:% ?Sil%z(%ir, ?,‘72§H§r=§: 8kg) ;
15 6-PH2H £9 (28, W 85 (J77 8)eg . 182), 7.63(18, 4,

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—



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),

wd 061186 1H, d, J=5.5Hz), 7.71(1H, d, J-7.9HzBGCT/IP2006/308162

[§]
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7.77(1H, d, J=5.51-1z). Exanple 52

Preparation of 7-[3-(4-benzo[b]thiophen-4-yl5 _

pi perazi n-1-yl ) propoxy] - 2- mephyl- 3, 4-di hydr o- 2Hi soqui n

olin-I-one p-tol uenesul fonate .

p- Fol4reiéyglrcoditc igsa imedahydraare wasd saitlelot bda was

sol ution of | _

7- PhtednsenZe] henifopre vfaay My trerkeiden- yl ) pr opoxy] -

2-met hyl - 3, 4-di hydro-2H 10 isoqui nolin-I-one in

net hanol andM&-EHPGr BRéPRare %ard ke sol vent was

evapor.a nder Jyeduced pressure. The residue was
BouR Pusdads

rec rH"et hanol and et hyl acetate and
t7h 3 %%béﬂé%ﬁ*b] PR oph8R-25y1 Xpi perlaite) - yi 9P cHbxyg -

b Corudnbeutt onate ihs obt a°nad HiH e Wor a1 2 vHi K

boy E/VR? okaHs) gbp%%'}/%h% NO Rt sl 73 0L ARG, |

L BT ot R el e

4.1282k1H}, dd, J=7.8Hz, 7.8Hz), 7.41(1H, d, J=2.7Hz),
7.49(1H, d, J=5.5Hz), 7.69(1H, d, J=8.1Hz),

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), 6.99(111, d, J=7.91-1z), 7.06(1H, d,

J-2.5Hz), 7.11(2H, d, J=7.91-1z), 7.24(111, d,

wozB60tass 7.33(11-1, dd, J =8.0Hz, 8.0Hz), 7.Hc/ipoai08162

J =2.5Hz),

92
obtained in the form of a white powder.
Melting point 210-213°C
"H-NMR (DMSO-dg) Sppm:
1.09(3H, t, J=7.1Hz), 2.20-2.30(2H, m), 2.87(2H, t,

5 J=6.5Hz), 3.20-3.70(14H, m), 4.11(2H, t, J=5.9Hz),
6.96(1H4, d, J=7.7Hz), 7.00-7.10(1H, m), 7.22(1lH, d,
J=8.3Hz), 7.25-7.35(1H, m), 7.41(1H, d, J=2.7Hz),
7.48(1H, d, J=5.5Hz), 7.69(1H, d, J=7.7Hz), 7.76(1H, d,

J=5.0Hz), 11.08(1H, brs).

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:



7.48(1H, d, J=7.9Hz), 25 7.51(1H, d, J=5.5Hz),
7.72(1H, d, J=8.0Hz), 7.82(1H, d, J=5.5Hz),

w2884 2468( 1H, n) 109 Exanpl e 53 PCT/JP2006/308162
Preparation of
7-[3-(4-benzo[ bl t hi ophen-4-yl - pi perazi n-1-yl) propoxy] -
2-nmet hyl- 3, 4-di hydr o- 2H i sogé@Bnol i n-1-one 5By a
simlar nethod as in Exanple 1, 7-[3-(4-
benrzd0o-#iodhien 1)-y 12 g1 etthzi - | 358 ) @iopoxy] 024 Bt hyl ,

3

(
-one._ 10Wit

10

15

20

25

4-di hydr o- 2H | sgtgui nolin-1-one was prepared from7-
3eRPoBopi0ogedty) TP- ek WAL 4-Tdi hirefr B i s hbEi nd,
e powder (ethanol)

J=7.5Hz), 7.04(1H, dd, J=2.8Hz, 8.5Hz), 7.20(1lH, d,
J=8.4Hz), 7.31(1H, dd, J=7.8Hz, 7.8Hz), 7.39(1H, d,
J=2.7Hz), 7.48(1H, d, J=5.7Hz), 7.69(1H, d, J=8.1lHz),

7.75(1H, d, J=5.5Hz), 10.71(1H, brs).

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,



Melting point 115-117C 1H NMR(CDC13) 8ppm
1.95-2.10(2H, m, 2.64(2H, t, J=7.3Hz), 2.70-2.80(4H,

w6218 2H, t, J=6.7Hz), 3.10-3.25(4H m), 3pdbB§iBbhe/308162

15 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(]&% dd. J=7.91-1z, 7.9Hz),
7.35-7.45§ 7.55(1H, d, J=8. 1Hé) 7. 63(1H d,

J I=GH7/J1Z Eﬁgﬁﬂﬁé 54 J=5.6Hz) lelddi atd o= . 0Hz)

4-b b] t h h I
2. i ﬂHZ”é?Bp%édbﬁgzﬁ?ﬂsgéaaﬁoféa?ihghésy 2propo) -

met hanesul f onat e Met hanesul fonic acid was added to an
et hanol 25 sol ution of

7- be o[ b] t hi ophen- 4-yl - pi perazi n- 1yl ) pr opoxyl -
rréi{ﬁé % %dl hydr o- 2H i soqui nol i n-1-one and the

The rosi due GAeDRERryETarti ehTT | Anra0R S P RaPER 4 -v1-

h??%% enzo[%} ﬁl o%énzﬂ yfo P%J%Pé%lnnllyp)epr opoxy] -2
-met hyl - 3, 4- ﬁythEngtbksﬁgﬁ 8@l Lb- lnoﬁQamgge Lo 2 [4-(4-

nmet hanesul fonate was obtained In the form
yeabdoxe ps ] S epshak - %Mi‘%i%é‘ﬁaﬁ’%ﬂi %ﬂb%% é —2H-
1H NVR( DMSO- d6) 5ppm 25(21 , 31-1,
S)is@q@{ZH nt]1-J=6. Wtﬁ)pr@p@ﬁé@kkrém 23 @5c31b§6%thl
n, 3.40-3.50(41-i, m, 103.51(21-1, t, J6 Hz) ,
3.B5=-Bsd(thlimgs14042(21-1, t, J =6.0Hz), 6. 98(11-I,
d, J =7.6Hz), 7.06(1H, dd, J =8.3Hz, 2.7Hz),

107 23(11-1, ®alegodsw), pawd( 1lsthy HdacetZtOHAiisopropyl

15

20

25

7.8Hz), 7.43(111, d, J=2.7Hz), 7.50(11-1, d, J=5.5Hz),
7.4 H, d, J=8.1Hz), 7. 77(1H d, J=5.5Hz), 15

9.40-9. 60(1 Iang péqht 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, 4,

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)



Preparation of
4-[ 3- (4-benzo[ b] t hi ophen- 4-yl pi perazi n-1-yl) propoxyl gu

wo pobkiimaehydr ochl ori de 4- Chl or ogui nol i ne (230 Pgr/Jr208&63308162

mmol ), 3-(4- 20

benzo[ b] t hi ophen- 4-yl - pi perazin-1-yl)propan-1-ol (310
ng, 1.05 nmmol), and pot assi uAPcarbonate (220 ny, 1.6
nmol ) were added to dlnethylfornan1de 10 m),

follomed by 1§ nﬁgR%lQRxg%Qﬂ T4owr'sS The reaction
ﬁg%fﬁﬁ§§08a to roomtenperature, then water was

WEt he reaction mixture was

ex‘l{é%t e n iy U0 G ver’ THgtber dm ST A ) and
FOPCBBAR, S L RS SNESE B SSULE A g ey

| h t t hyl tate .=
oSS o awegy S ool e

rate reducéd pressur’e.

fe§H|tUQl basi dge 5-dibssqlyved, i | ( )
and 1N HCi - ethaﬁigllﬁsolut2|%§(gH(1(a|‘r|%_67t 5ij§ TH, dd,

t hgret @z | ngobub) ¢ TSNS, produced swene f7' 'égﬂﬁ%ﬁ@ﬂ

and dried to obtain 4-[3-(4-

bemyp[ ] 6hi(0phead; 4a¥b- pHper, azitn2li-(), Prop@<y aiA)al i ne

hydrochl oride (360 ny, yield: 78% as light yellow 10

powder. Melting point: 240-242C Exanpl e 56

Preparation of

3-Fgandleepgo[ b] t hi ophen- 4-yl pi perazin-1-yl) propoxy]is

qu|noI|ne hydr ochl ori de 153 Hydr oxyi soqui nol i ne (170
my, 1. 17 nnngyepqratlon of 7-[3-(4-benzo[b]thiophen-4-yl-

benz thlo henp- 4- 3-chloro yl ) pi per azi ne

ZHQD ol §rg%ﬂﬁyéo?a§§FG Ebéﬁ§ﬂ§lPEGGnﬁé“°ne

nng e added to dlnethylfornan1de (8 m),
f(ﬁX WET %Pr%??rrlng at 80C for 7 hours. The reaction

m xture 20 gqgin%l%% LopmL Lenpet at Xamp&heq8magg

was added t eto a e reaction mxture

QUG ST it

15(Hﬁﬁﬁﬂyléﬂﬁﬁh$6@&indfihmﬁdoﬂée§§§rﬁréﬁé%édfEEB&@WL@@

20

25

The residue 25 was purlfled by basic silica gel col unn
C hreomaat [dgrdphyphen-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,



(n-hexane : ethyl acetate - 9:1), and concentrated
under reduced pressure. The resulting residue was 112

wal@saimMed in ethanol (2 m), and IN-HCl1 - et heaobP2006/308162

solution (0.5 m) was added thereto. Insoluble matters
produced were filtered out and dried to obtain
3-[3-(4- benzo[ b]thi ophen- 4-gk-pi perazin-1- 5
yl ) propoxy] i sogui nol i ne hydrochl oride (160 ng, yield:
379) ras3 Wit Polkker .mMel 4 i 1%y (Didj nt; 229-2R9C, Ega6pl(eH, d,
57 Preparation of 7-[3-(4-benzo[b]thiophen-4-yl- 10
pi pEradRE)l,- A )3 olgbx Vg - 61kt Hoxly - 37430-7.38 (34, m),
di@ydroisoguinoline di hydrochl ori de
PS-%-r3pHéEny 1% hosphi 6162 )(:1 10 9dy; 7 37 it/ g)) and- o8 beihzyd,
azodi carboxylate (70 ng, 0.3 mmol) were added to a
sol T -0 Zef 20mpPd O58p- 6t hoxy- 3, 4- 15
di hydr oi sogui noline (80 ng, 0.45 mol) and 3-(4-
benzo[ b] t hi ophen- 4-yl - pi perazi n-1-yl ) propan-1-ol (83
Q.3 in tetrahydrofuran (1 m), followed by

ny L)
SSIF%FFﬁéggg750C for 3 hours. The reaction m xture was

cooled to ro atur nd 4 nspl.ubl e tters were
20 renoved b%q%%ﬁgggégﬁhF%fﬁé%éji%%ﬁ%?ﬁ%@ﬁthloPhen'4‘yl_
co .edqu dopr, re. T | due was
pu????&gé%g %a igkg%%?% ggle%%iun%“%ﬁ@%ﬁ%ﬁ%ﬁ%%%ﬁy one
(nhhexapg1oretRyl acetate - 1:1), and concentrated

under reduced pressure. The resulting residue was

di ssol ved i nB2- a28ipiiopanakinakd sENHHCE cangiRanol 7- 13- (4-
sol ution was added thereto. |sopropyl ether was

10f ubehep [aildbidophenetioylt-bepeetydnalls i etiopid:ai1ed \waiie 1 -

15

20

25

filtered out and dried 113 to obtain

7- EB-L4oenrol bit hi-ophena4- prepiapeda finvml yil-) (3-opoxyl - 6

- met hoxy- 3, 4- di hydr oi soqui nol i ne di hydrochl ori de (26

ngChyPEPREORTBY) a3 ~PighL ~$EILemapdwgdrin-1-one, 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-1l-yl)propoxy]-2-ethyl-
2H-isoquinolin-1l-one hydrochloride was obtained in the
form of a white powder.

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),
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).



5 Melting point: 211.0-213. 0C Exanpl e 58
Preparation of 1l-acetyl-7-[3-(4-

whensojdafs hi ophen- 4-yl - pi perazi n-1-yl) propoxy] pdr/#280#308162

t et rahydr oqui nol i ne hydrochl ori de 10Acetic anhydri de
(0.34 m, 3.6 nol) and pyridine (0.34 m, 4.3 nmol)
were added to a solution of 97

4- be o[blthiophen 4-yl - pi perazin-1-
ylgﬁ? 1 2, 3, 4- t et rahydr oqui nol i ne (O 49 g, 1.2

t I hI th
mol) ”E i e O M
d
?é@%@é%%l‘gﬁ (FBEK R TLALYE uRs coneentrated ynder

a sidue to separate the organic phase
fﬁgﬁ?r% e@gphase The organi ¢ phase was washed

swith 20 wateé éagyfg@%s_@ 001 Y Qxdaagﬁggﬁg9§”%t € [4-

10

15

.20

25

aqueous sol ution an rine In 'S ord

&8 Sger - @e9ycﬁgpQ£§§§HL§hggwﬁuE $i dyeﬁg@ﬁoxy—

purlfled %y basic silica gel columm r omat ogr aphy

(rEH“ﬂ@ﬁﬁhln&ﬂib¢la§ﬁéa&§s-%ﬂeﬁéreén@rgﬁn§engtated

under reduced 25 pressure he resulting residue was

dictslod imgsh iyl et Tyhe ek gt BH{ 1ol noand-1NoHEl and after
et hanol sol ution was added thereto. Then, crystals
pristiydd ateatk wereo dddefhyl exedtoué aotudioed L

obtain 1-acetyl-7-[3-(4-

béwAs[as itlviroipherr 4d ye tipapel axd hut igh) paopadydd 1t Re Bedo,
t et rahydr oqui nol i ne m@rdrochlorlde (0.27 g, yield: 52%
a§%%?é rer 5 il $ i WRE oI eRarabed 2%2@3@&5@%} e

59 Pre ti.on benzo[ b] t hi ophen-4-y
piTpet At QE fo’ifﬁgky?tkly e a§@1t et r%@d?%%%ﬁ%l Fned-
2%%1%%ﬂ&ﬂ@ﬂ%%p(gﬂliL§Hn§H§gg£%gng@wi ué%l —?Emethoxy—
2H-isoquinolin-1-one hydrochloride was obtained in the
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,
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).

Example 39
Preparation of 2-[4-(4-benzo[b]thiophen-4-yl-

piperazin-1-yl)butyl]-7-hydroxy-2H-isoquinolin-l-one



was added to a solution of 6-[3-(4-benzo[ b]thi ophen-4-
yl - pi perazin-1-yl)propoxy] -3, 4-di hydr o- 1H qui nol i n- 2-

wopei2464 g, 3.8 Mol ) in tetrahydrofuran (40 pd)/JP2006/308162

followed by stirring under reflux for 1 hour. The 15
reaction m xture was cooled in an ice-bath, and water
(0.16 m), 15% sodi um hydroxP8e aqueous sol ution (0.16
m) and water (0.5 m) were added thereto in this

or derdrokEB A} irring the nmixture, insoluble matters
were renoved by filtration and the filtrate was 20

concent r at ed AR Sredreadd 3 ecdlirE cliher orestlieee was
urified b asjc _silica gel colum chronat ograph
(nshekiner doty midce etiert B9 T Qoroesity shate (50
under, reduced pr ure to obt ai rphous solid (1.4
g)F&thO gﬁ§§§6ﬂ%6(§5zﬁqﬁﬂlgg%g%ﬁh%ﬁﬁﬂtﬁkéglved

S LR i o7 Phe adet s merot 5/ Crh Ly g1 e e

Eag@t@%tQBe%hwg%ebékhgeg%qr%%h @%é?*f%%ié%é¥¥éﬁ'ééﬁ

[ 35€4rhenzakblbbinoRBRRd=Yk i RELAZ Rl syl ) :
1,3,3?4-tetrahydroggﬁggéfﬁgr%y rgcélg%QE% (3&§%S3¥L§§
whigeBoWdet heVREEEREOROLBY 1133, 2wh34 3G BIAPlE 160 o
Preparati on of

7- b8- f4ohenznpbltbuophesrdoylsphper-azi PrechlDiR0RRKY] - 2
-nmethyl -1, 2, 3, 4- tetrahydroqui noline hydrochloride 37%

10 Focmmbtehydecagueepsrabkdt bon £(0ttatibn, 1@ ey svmil)ized

MP- cyanobor ohydride (2.41 mmol/g, 0.76 g, 1.8 mol)
anfiremt akhvicaanbahe shdatbeirebacid [der(d-added to a

sol ution of _ _
7-PgutalBERRSPB] AT HPHENP ALK pEPRI Azl A PUF P rdpbygiroxy -
, 2 ﬁ,4-tetrahi$roisoquinoline (0,25 ? 0.6 nmol) in
et NahoPI¢ 280 1t T L TOPF ohed=Byr9B1de| (Pi-Ag & MesnPbtained
tenperature_overnight.. The resin was renoved by

e e Vit ee pehes

P on-and"t he §-concentrated under

15 reduced presguyie;,

20

25

[ 8 urified by basic
silica gel colum %ﬂ?%%g?ogﬁgbﬁ€§zgé?ﬁélene chl ori de
metshai (oMs0:dl) spgRd concentrated under 20 reduced
pressure. The residue (175 ng) was dissol ved in ethyl

acel s e4€ 5 wig) , IN-HC2H, et hapol 1 sokiefi o8, (8-4228lkH, m),
was further added thereto, then crystafs precipitated

wed 59 (2H erted w0 itk )dr i £d01 o2Bptiats) /- 6.58 (1H, d,

[ 3- (4-benzo[ b] t hi ophen- 4-yl - pi perazin-I-yl)propoxy] - 2-

257kt Hyd -1, @, B] dLH etd ah=r oGz hol 7 nkS hyHy odhl ork8e6Hz,

(103 ny, yield: 37% as white powder. Melting point:

26b. D B 9-7.36(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_



116 Exanple 61 Preparation of
4-[ 3- (4-benzo[ b] t hi ophen- 4-yl pi perazi n-1-yl) propoxyl qu

WO pibki1 4@+ car boxynet hyl ami de di hydrochl ori de 5edTry#2006/308162
4-[ 3- (4- benzo[ b] t hi ophen-4-yl -
pi perazi n-1-yl) propoxy] - qui nclin-2-carboxyl ate (0.28
g) was added to a nethanol s®bution of 40% net hyl ani ne
(10nml), followed by stirring at roomtenperature for
t wo ST ROFRE e ets G Shibames S st i ety e leeb toiplex y — 2H-
10 ,reduced _pressure. The residue was purified by basic
si HS08448P LG dm? Ehr omat ogr aphy (et hyl acetate :

met hanol = 11:1), and concentrated under reduced
pressur e. Théhﬁégi@Sgdff6éeﬁéy%wﬁ§Q£%Eﬁﬂved in ethy
acetate. 1IN - _et hanol lLuti (Q,Z M) was 15
further addegg#ﬁépgtQPlPﬁe%%§r§§2§F%gpgecipitated wer e
fikte & ried to obtain 4-[3-(4-
5ben%§$@?{@%%%ﬁgﬂﬁ%¥§Y-piperazin-I-yI)propoxnguinoIin-

2- ' di hlzqr,i 0.17-9,,el d:
z sgonesumiiLan decdibugtostigrie (0 1 ggghle

(decespegeddExampl. 8962y, 1 ) epar atyiL
4-[3-?E-benngE thiopﬁen-4-§F%fpér%gﬁgﬁi-$i)stg%é§§?du

i nel.um¢ 2Heaapoayli cnagi dehydreahl ari de72%A3 )aquequs 1y,
solution of 4N lithium hydroxide (3 mM) was added to a

metiiand+s seliuf i Bn4gZ) M y.00-vt bhgli2H, m), 7.28(1H, d,
117

10 4- 387 (#Hbenzo6] bl t hHppHend45ybHp) perasnif; yd) poesaxyz) ,
gui nol i n-2-carboxylate (1.5 g), followed by stirring
at 7 r 6o erfber &t or Haver i Ght LHThén, JwAt 8Hz( 10 nl) and
aqueous solution (3 m) of 4N lithium hydroxi de were 5
futthet (Hdded) - fol | owed by stirring at 50C for 11
hours. The reaction m xture was cooled in an ice-bath,
and an aqueous solution (4 nm) of 6N-HC1L was added

t .. Then, crystals precipitated were filtered
03$%£§%§%e with water and dried to obtain 4-[3-(4- 10

ear boxyl | ¢ Ber Ryt ok ot b (11 4a B CTR LY UGEE ALy
15 Wb 1 eovdert — el b+ 6180 B9 1 39y DO X 809481 831 in-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-
20 Dbenzo[b]thiophen-4-yl-piperazin-1l-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
25 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



15Preparati on of 4-[3-(4-benzo[b]thiophen-4-yl -
pi per azi n-1-yl ) propoxyl qui nol i n- 2- car boxam de

wdaeioetiipebeam ne (0.25 m, 1.8 mmol) and i sobut yPCT/IP2006/308162

chloroformate (0.19 m, 1.4 mol) were added to a
solution (10 m) of 4-[3-(4-benzo[b]thiophen-4-yl- 20
pi per azi n-1-yl ) pr opoxy] gui nolP@- 2- carboxylic acid

(0.53 g, 1.2 in acetonitrile with cooling in an
ice?%ggh?%fﬁlgggké 89W§?Frring at OC for 3 hours. 28%
Aqueous amonj.a. (0.15 m added thereto and the
reaction nixpﬂ?%£ﬁﬁg g??%FgggétgFgéﬁrggﬁperature for 5
25 mj_| hyl, cacetate was further added thereto,
Chon TRE PRRE R

reacti Yture was washed with water and

178 Dl 71 o by Bhar AL LT 11 ch Gor col amh L ondd SHEBphg)

- et hyl te, = 3:1), d-c t ed
Inder Todtcad pescure met b d (7802 Las”

di ssgloved; ,and recr iz m the mi ol ye f
et hyl é acetate anﬁ§$§%pf§35?(%?hé%&toﬁﬁ ?%?%’4¥[gﬁfgi
benzaf5ujthi ephen-21-31z)pi peraw|ty | -3d) P5-oposyl gusli geLin
-2-carboxam de (79 ng, yield: 16% as white powder.
Mel%.i4ng 1pi0i nt,: JESB. 112)54.5G 1101 tExadrpl oss5 63ty 40, 196
Conpounds of Exanple 64 to 196 shown in the foll ow ng
Tabl-€4 (1Hti0d21 Jdeein Uik )pr eparsediH ,n d hes=samaidmnner as
in Exanple 1, using corresponding starting materials.

101 n 8-Ré (£8I | 6wi Mg SFablzds, 1dorffolritls stith the 15

15

20

25

physi cal properties, such as crystalline form mp.
(melting point), salt, 11-1-NVR and M5 (nass
spectrum, wer e prepared actually. 119 Table 1

cr VEERPEPné form Exanpl e No. RL(recrystallizationm p.

(O salt SO|V$Q%£aration of 7—[4—(4—benzo[b]thiophen—4—yl—
piperazin-l-yl)butoxy]-1H~quinolin-2-one hydrochloride
IN hydrochloric acid agqueous solution 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 70% ethanol and thereby 7-[4-(4-benzo[b]thiophen-
4-yl-piperazin-1-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:
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),



120 Table 2 121 Table 3 R1-0-(C112),-N \N\/
crystalline form Exanple No.RI(recrystallizationsalt
weologenisp4 70 col orl ess needl e (ethanol) 106.Be1dR065/308162

192. 0- 194. Ohydr ochl ori de

10

15

20

25

101
7.30(1H, dd, J=7.8Hz, 7.8Hz), 7.47(1H, d, J=5.7Hz),
7.56(1H, 4, J=8.4Hz), 7.68(1H, d, J=8.1Hz), 7.70-

7.85(2H, m), 10.92(1H, brs), 11.61(1H, brs).

Example 43

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

Dilute sulphuric acid was added 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]thibphen—4—yl—



240- 242hydrochl oride Iight yell ow powder
(et hanol ) 199. 0- 201. Ohydr ochl ori de white powder

w(@ edobamab) 233. 0- 235. Ohydrochl oride yellow  PCT/JP2006/308162

10
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powder 199. 0- 204. 5di hydr ochl ori de white solid (ethyl
1212-124. 3 acet at e- hexane) 122 Table 4 R1

-(CH2)3 ---N \ /N crystal lDAe form Exanpl e

NoR1(recrystallizationsalt

piperazin-l-yl)butoxy]-1H-quinolin-2-one in methanol
and dichloromethane and the solvent was evaporated
under reduced pressure. The residue was recrystallized
from 80% ethanol and thereby 7-[4-(4-benzo[b]thiocphen-
4-yl-piperazin-1l-yl)butoxyl-1H-quinolin-2-one maleate
was obtained in the form of a white powder.

Melting point 181.6-182.8°C
'H-NMR (DMSO~dg) Sppm:
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),



solvent) WO 2006/ 112464PCT/JP20061308162 123 Table 5
RL - -(C1-12)0 -NN \  Exanple No. 131 1H NMWR
w@ smbnent) salt 84 1H NVR (CDCI 3) ppm 2. 05- 2. POr/§2bh6/308162

m,

103
, J=9.4Hz), 6.60(2H, s), 6.76-6.82(2H, m),
6.88(1H, d, J=7.4Hz), 7.26(1H, dd, J=7.9Hz, 7.8Hz),

d
d
7.39(1H, d, J=5.9Hz), 7.54(1H, d, J=9.4Hz),
d
d

7.61(1H, d, J=8.0Hz), 7.69(1H, d, J=5.5Hz),
5 7.79(1H, d, J=9.5Hz), 11.58(1H, brs).
Example 46

Preparation of 7-[4-(4-benzo[b]thiophen-4-yl-
piperazin-l-yl)butoxy]-1H-quinolin-2-one citrate
Citric acid was added to a'solution of 7-[4-

10 (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]-

15 1H-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),

20 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),

25 7.79(1H, d, J=9.5Hz), 11.59(1H, brs).

Example 47



H
wWo06/11236+ 7. 45 (31-1, m
8.
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4H, ), 4.23 (2H t,
Hz), 3 7.15-7.35 (31-1,

265-2.77 (61-1, m), 315-325
J=7
7.55 (1H, d, J=8.0 HT/IP2006308162
1
(

J=6.3 Hz), 6.91 (IH, d,
OH, d, J=8.9 Hz), 8.05-8.15 OH, n), 8.83 (1H, dd,

J=1.7, 5.3 Hz). 1H-NLVIR (DVBO d6) d: 150-250 (4)1,

n, 325-3.40 (6H, n), 350-3165 (411, n), 4.20-4.35

(211. n), 6.95 (IH d, J=7.4 Hz), 7.30 OH, dd, 4 J=75,

7.9 Hz), 7. 4@r€Paratlgaso£ HzY4- 7465ewz&dh03m¢opmpn d-yl-
7.80-7.95 (211, n% 1H d, Hz), 9.05-9.20 (2H,
|t31pq&a29nrlrwlb gyoxyés H~ quhy@lé@hﬁomn@ep—124 Tabl e

toluenesulfonate

p-Toluenesulfonic acid monohydrate was added
to a solution of 7-[4-(4-benzo[b]thiophen-4-yl-
piperazin-l-yl)butoxy]-1H-quinolin-2-one in methanol
and dichloromethane and the solvent was evaporated
under reduced pressure. The residue was recrystallized
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



RL -0-N \N crystalline form Exanpl e

No. Rl (recrystallizationmp. (Csalt solvent) (ethyl
waemsaiays Whit e powder 239. 6- 241. 5hydr ochl or i depdT/g#F006/308162

brown powder 87 (et hyl

acet at e) 223. 3- 229. 5hydrochl ori de CFI3 white powder
(ethyl acetate) white powdefdObethyl acetate) white
p°§g85—&%EQ%tb%%g%%Eﬁkhﬁ%}%%nE%wgitgggggggg3-1—
yl)propoxy]-2-methyl-3, 4-dihydro-2H~isoquinolin-1-one
in ethanol and dichloromethane and the solvent was
evaporated under reduced pressure. The residue was
5 recrystallized from 85% ethanol and thereby 7-[3-(4-
benzo[b]thiophen-4-yl-piperazin-1-yl)propoxy]-2-methyl-
3,4-dihydro-2H-isoquinolin-1l-one sulfate was obtained
in the form of a white powder.
Melting point 222-224°C
10 ‘H-NMR (DMSO-d¢) 8ppm:
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,
15 J=2.7Hz), 7.51(1H, d, J=5.5Hz), 7.72(1H, d, J=8.1Hz),

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-
20 isoguinolin-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.
25 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



white powder (ethanol) white powder (ethanol)
212. 3-214. 4hydrochl ori de 232. 9-235. 1hydrochl ori de
wd 66812464 . Ohydr ochl ori de 220- 225hydr ochl or i dePCT/JP2006/308162
221-224hydrochl ori de 181-183hydrochl oride 125 Table 7
.R1 -(C1-12)n--N \N Exanple No.
106
fumarate was obtained in the form of a pale yellow
powder.
Melting point 149-151°C
'H-NMR (DMSO-dg) Sppm:
5 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=6.7Hz), 4.05(2H, t, J=6.3Hz),
6.60(2H, s), 6.89(1H, d, J=7.6Hz), 7.03(1lH, dd,
J=8.3Hz, 2.7Hz), 7.19(1H, d, J=8.3Hz), 7.27(1H, dd,
10 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-
15 1isoquinolin-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.
20 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.
25 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,



.
waozgos/18464 29-7.39 (31-1, m
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Rl TH- NMR (solvent)salt O
2.01-212 (2H, m, 3.0-3.7 ( n) 6.98d, J=7.7

) 32 (2H, m PCT/JP2006/308162
7. 70hydrochl oride (1H, d, J= Hz), 7.77 (1H d,
J=5.6 Hz). 7.89 (1H, d, J=7.7 Hz), 925 (1H, br-s)
1H NWR (0DO13) d: 3.0-4.1 (16H, m, 6.94 (1H, d, 3=7.4
Hz), 720-7.47 (6H, vu), 7.64 2o0xalate d, 3=8.1 Hz).
8.k, (1188 (2Ha=Y, 4TFp) 684) , 300198H, s1263.00-3.10 (4H

m), 3.50(2H, t, J=6.7Hz), 4.05(2H, t, J=6.4Hz),

1H NVR ( DVBO- d6) d:
161-1,
7. 47-
8.0

6.61(4H, s), ©.90(1H, d, J=7.5Hz), 7.04(1H, dd,
J=8.2Hz, 2.8Hz), 7.19(1H, d, J=8.4Hz), 7.27(1H, dd,
J=7.9Hz, 7.8Hz), 7.38(1H, d, J=3.0Hz), 7.40(1H, d,

J=6.2Hz), 7.61(1H, d, J=8.0Hz), 7.69(1H, d, J=5.5Hz).

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),



Table 8 Rl -0-(CH2)3 -N \N crystalline form Exanpl e
No. Rl(recrystallizationmp.(t)salt solvent) 97 98
w®080046a00i t e powder (ethyl acetate-134-136 epdiBIP2006/308162
white powder (ethyl acetate-103-105 ether) white
powder (ethyl acetate-126-128
108

7.50(1H, d, J=5.5Hz), 7.71(1H, d, J=7.9Hz),

7.77(1H, d, J=5.5Hz).

Example 52
Preparation of 7-[3-(4-benzo[b]thiophen-4-yl-
5 piperazin-l-yl)propoxyl-2-methyl-3,4-dihydro-2H-
isoquinolin-l-one p-toluenesulfonate
p-Toluenesulfonic acid monohydrate was added
to a solution of 7-[3-(4-benzo[b]lthiophen-4-yl-
piperazin-l-yl)propoxy]-2-methyl-3, 4-dihydro-2H-

10 1isoquinolin-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-

15 1isoguinolin-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),

20 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),

25 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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Example 53

Preparation of 7-[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 1, 7-[3-(4-
benzo[b]thiophen-4-yl-piperazin-1-yl)propoxy]-2-methyl-
3,4-dihydro-2H-isoquinolin-~l1-one was prepared from 7-
(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(1lH, 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.
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The residue was recrystallized from 80% ethanol and
thereby 7-[3-(4-benzo[b]thiophen-4-yl-piperazin-1-
yl)propoxy]-2-methyl-3, 4~-dihydro-2H-isoquinolin-1-one
methanesulfonate was obtained in the form of pale
5 yellow prism crystal.
Melting point 147-149°C
'H-NMR (DMSO~-dg) Sppm:
2.10-2.25(2H, m), 2.29(3H, s), 2.90(2H, t, J=6.7Hz),
3.02(3H, s), 3.05-3.15(2H, m), 3.40-3.50(4H, m),

10 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(1H, dd, J=8.3Hz,
2.7Hz), T7.23(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),

15 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-
20 Dbenzo[b]thiophen-4-yl-piperazin-1-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
25 thereto and the reaction mixture was extracted with
ethyl acetate. The organic phase was washed with

water, dried over magnesium sulfate, and concentrated



white powder (ethyl acetate) white powder (ethyl
acetate) white powder (ethyl acetate) white powder
w(@ edobyiz4acet ate) white powder (ethyl- acet ate)pPaidrir2006/308162
powder (ethyl acetate) white powder (ethyl acetate)
whi te powder (ethyl acetate-isopropyl ether)
212.5-216. Ohydrochl ori de 22435-230. Ohydr ochl ori de
172. 0-174. 5hydrochl ori de 196. 5- 201. 5hydr ochl ori de
under reduced pressure after filtration. The residue
was purified by basic silica gel column chromatography
(n~hexane : ethyl acetate = 4:1), and concentrated
under reduced pressure. The resulting residue was
5 dissolved in ethanol (3 ml), and 1N-HCl - ethanol
solution (1 ml) was added thereto. Insoluble matters
produced were filtered out and dried to obtain 4-[3-(4-
benzo[b]thiophen-4-yl-piperazin-1-yl)propoxy]quinoline
hydrochloride (360 mg, yield: 78%) as light yellow
10 powder.

Melting point: 240-242°C

Example 56
Preparation of 3-[3-(4-benzo[b]thiophen-4-yl-

piperazin-1-yl)propoxylisoquinoline hydrochloride

15 3-Hydroxyisoquinoline (170 mg, 1.17 mmol), 1-
benzo[b]thiophen—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

20 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

25 was purified by basic silica gel column chromatography
(n~hexane : ethyl acetate = 9:1), and concentrated

under reduced pressure. The resulting residue was
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dissolved in ethanol (2 ml), and 1N-HCl - ethanol
solution (0.5 ml) was added thereto. Insoluble matters
produced were filtered out and dried to obtain 3-[3-(4-
benzo[blthiophen-4-yl-piperazin-1-
yl)propoxylisoquinoline hydrochloride (160 mg, yield:
37%) as white powder.

Melting point: 227-229°C

Example 57

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
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to obtain 7-[3-(4-benzo[blthiophen-4-yl-piperazin-1-
yl)propoxy]-6-methoxy-3,4-dihydroisoquinoline
dihydrochloride (26 mg, yield: 17%) as light yellow
powder.

Melting point: 211.0-213.0°C

Example 58

Preparation of l-acetyl-7-[3-(4-
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
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filtered out and dried to obtain l-acetyl-7-[3-(4-
benzo[b]thiophen-4-yl-piperazin-1-yl)propoxyl-1,2,3,4-
tetrahydroquinoline hydrochloride (0.27 g, yield: 52%)
as white powder.

5 Melting point: 123.2-124.3°C

Example 59
Preparation of 6-[3-(4-benzo[b]thiophen-4-yl-

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-



0 136 Table 18 R1-0-(Cl42)rt-N \\N 137 Table
19 RL -00 1 / \ NN Exanple No. 191 192 193
WO 2006/112464 PCT/JP2006/308162

115
[3-(4-benzo[b]thiophen-4-yl-piperazin-1-yl)propoxy]-
1,2,3,4-tetrahydroquinoline hydrochloride (0.55 g) as
white powder.

Melting point: 123.2-124.3°C

5 Example 60
Preparation of 7-[3-(4-benzo[b]thiophen-4-yl-
piperézin—l—yl)propoxy]—2—methyl—1,2,3,4—
tetrahydroquinoline hydrochloride
37% Formaldehyde aqueous solution (0.15 ml,

10 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

15 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

20 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-

25 methyl-1,2,3,4-tetrahydroquinoline hydrochloride (103
mg, yield: 37%) as white powder.

Melting point: 260.1-262.8°C
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Example 61

Preparation of 4-[3-(4-benzo[b]thiophen-4-yl-
piperazin-1l-yl)propoxylquinolin-2-carboxymethylamide
dihydrochloride

Ethyl 4-[3-(4-benzo[b]thiophen-4-yl-
piperazin-l-yl)propoxyl-quinolin-2-carboxylate (0.28 g)
was added to a methanol solution of 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
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after dried, a mcropla
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-
piperazin-l-yl)propoxylquinolin-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
minutes. Ethyl acetate was further added thereto, then
the reaction mixture was washed with water and

concentrated under reduced pressure. The residue was
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reduced pressure. The residue (0.2 g) was dissolved
and recrystallized from the mixed solvent of ethyl
acetate and isopropyl ether to obtain 4-{3-(4-
benzo[b]thiophen-4-yl-piperazin-1-yl)propoxy]-
quuinolin-2-carboxamide (79 mg, yield: 16%) as white
powder.

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.
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Table 1

C R1-0—CH)n—N N
| (CHJn N / N\ /

CH

crystalline form
(recrystallization m.p. (°C) salt
solvent)

3

Example No. R1

white powder

O "N (methanot) 125-127
H
‘ white powder '
65 07N 4 . (ethanol— 217-221 dihydrochloride
H : ethyl acetate) - '
=
66 /J:\/@\ white powder 123-130 _
O ﬁ ' (ethyl acetate) (decomposed)




0.4 Conpound of Exanple 11 0.1 Conpound of Exanple 12
0.1 Conpound of Exanple 13 2.4 Conpound of Exanple 14
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Table 2
-
R1—0—(CH)n—N N
H,C
crystailine form
Example No. Rt n (recrystallization m.p. (°C) salt
solvent) '
‘ hite powder 253-255
67 ID\ 3 " i
(9) l[}‘f T (athanol) (decomposed) hydrochloride
ID\ white-powder
(ethanol—ethyl . .
68 07N 4 acetate- 151-153 dihydrochiloride
H acetonitrile)
white powder . .
69 o g 4 (ethanol) 156—-159 hydrochloride




of Exanple 15 0.2 Conpound of Exanple 16 0.7 Conpound
of Exanple 17 2.2 Conpound of Exanple 18 2.6 Conpound
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Table 3

p=4

R1—0—(CH,), —N

crystalline form

Example No. R1 (recrystallization m.p. salt
solvent)
N
> lorless needle
70 : = °°?eﬂmnd) 106.0-108.0 -
= white powder .
71 \ /N . (ethariol) 192.0-194.0 hydrochloride
72 Z Vght yellow powder 10 242 hydrochloride
~ (ethanol)
N
73 N “ghtzzt:;;?Wder 199.0-201.0  hydrochloride
e
Z white powder .
74 (ethanol) 233.0-235.0 hydrochloride
Na
=
75 h@ij\ vellow powder ~ 199.0-2045 dihydrochloride
XN
l l l white solid (ethyl
76 ” acetate—hexane) 123.2-124.3
(j©\ white solid .
77 N (ethyl acetats) 231.3-232.9 hydrochioride
CH,
(\/@ white solid .
78 [}1 (ethyl acetate) 229.6-231.8 hydrochloride
CH,
hit
79 (NU (:tl':yT ::;:::) 237.0-2385  hydrochloride
HSC/J%O
i .
80 HJZ::I:::I\\ (et ey 218572168 hycrochloride
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Table 4

R1—O—(CH),—N N
AN

crystalline form
Example No. R1 ‘ (recrystallization m.p. salt
solvent)

hite soli
81 HsC\n/f‘CQ\ white solid 207.9-208.7 hydrochloride

(ethyl acetate)

O
N light yellow pbwder
82 | (ethy! acetate—isopropyl 106.0-113.0 -
~-© F ether)
O

NS .
ﬁ (0}
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Table 5

R1—O—(CH)n—N N
AN

Example
No.

R1 n 1H-NMR (solvent) salt

TH-NMR (CDCI3) & ppm: 2.05-2.20 (2H, m),
2.65-2.77 (6H, m), 3.15-3.25 (4H, m), 4.23
84 N g (2H.t J=6.3 Hz), 6.91 (1H, d, J=7.1 Hz),
7.157.35 (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).
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
g5 N g (2H.m), 6.95 (1H, d, J=7.4 Hz), 7.30 (1H, dd,
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,
=9.2 Hz), 9.05-9.20 (2H, m), 11.29 (1H, brs).

\

N\

. dihydrochloride
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Table 6
S
R1 —O—(Cl"g)4 —N N
crystalline form
Example No. R1 (recrystallization m.p. (°C) salt
solvent)
(D\ white powder . _ .
86 i . (ethyl acetate) 239.6-2415  hydrochloride
H,C™ O
(jij\ light brown powder . .
87 ‘\:l (thyl acetate) 228.3-229.5 hydrochloride
CH,
' (j@\ white powder . .
88 ﬁ ‘ (ethyl acetate) 212.3-2144  hydrochloride
89 Hr\C@\ white powder 530 9-2351  hydrochloride
(ethyl acetate) ’ ) 4
white powder .
90 H30YN 165.8-167.9  hydrochloride

91

93

(9]
F
O
' F
O
N
N
Ly

(ethyl acetate)

white powder
{ethanol)

white powder
(ethanol)

white powder
(ethanol)

220-225

221-224

181-183

hydrochloride

hydrochloride

hydrochioride
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1.9 Conpound of Exanple 38 1.2 Conpound of Exanple 39
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Table 7

R1—(CH,)n—N N
TN/

Ex:l:lple Ri n TH-NMR (solvent) salt

0 TH-NMR (DMSO-d6) d: 2.01-2.12 (2H, m),
@V 3.0-3.7 (16H, m), 6.98 (1H, d, J=7.7 Hz),
94 3 7.29-7.39 (3H, m), 7.47-7.52 (2H, m), 7.70 hydrochloride
(1H, d, J=8.0 Hz), 7.77 (1H, d, J=5.6 H2),

© 7.89 (1H, d, J=7.7 Hz), 9:85 (1H, br—s)
TH-NMR (CDCI3) d: 3.0-4.1 (16H, m), 6.94

o)
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)
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Table 8

R1—O—(CH),—N N

/

crystalline form
Example No. R1 (recrystallization  m.p.(°C) salt
solvent)

96 185.5-190.0 hydrochloride

(ethyl acetate)

white powder
97 Cr” (ethyl acetate-  134-136 —
o}

OJ\/ND\ white powder

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 H CNN (ethyl acetate~ 97-99 -
= o) ether)
HC
tot \\\/h@/ brown powder )0 045 hydrochloride
(methanol)
- 0
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)
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Table ¢S
S
R1—0O—(CH,),—N N
—O0—(CH),— { \
\_/
crystalline form
Example No. Rt (recrystallization m.p.(°C) salt
. solvent)
105 | (‘:ﬂ:y‘f ::e"za:;) 2125-216.0  hydrochloride
106 [ 8;*:3? ::;‘:::) 2245-2300  hydrochloride
107 07(,\,\/@\ white powder 2, 01745 hydrochloride
HCo (ethyl acetate)
2
108 OIN\/Q\ white powder 196.5-201.5  hydrochlorid
/l (ethyl acetate) ’ : ydrocirorice
He?
109 om\ white powder 1y & 9055  hydrochlorid
" c’l*o (ethyl acetate) ’ ’ ydrochiorice
3
OJ\/ND\ white powder
1 [ 5-206. i
10 o (ethyl acetate) 202.5-206.5 hydrochloride
OINj@\ white powder ’
1 1 0-223. i
11 (othyl acetate) 218.0-2235 hydrochloride
J:t@\ white powder
112 o7 N (ethyl acetate— 125.0-120.0 —
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Table 10
ZN
/N
R1—0—(CH,)n—N N
_/
Example No. R1 n MS(M+1)
cl
=
13 Ib/ 3 454
O”™N
, N .
114 3 501
O ™N
H Br
CH,
X
115 dr 3 448
N"O
H
116 ’OJ\/NU 3 440
H p
’ \
117 : NSO 3 434
CcH,
=
118 07N 3 438
&
e ST 3 502
O ™N
H
120 07([\11;/ 3 457
H ¢
121 420 -

0
mzi \i




of Exanple 91 1.4 Conpound of Exanple 92 1.7 Conpound
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Table 11

R1—0—(CH)n—N N

‘ Example No. Rt MS(M+1)

S

122 J:b 3 422
O0“™N
H

123 ‘ Om 3 422
H
—

124 3 499
O ™N

Br
Cl
125 . 4 OJ/\/NI';V‘\ 3 535
. H Br
126 3 457
O °N
H g
HZCV\O '
127 3 478
O”™N '
H )
jj)\ .

| |
128 3 480
O” °N
H
fﬁr i
129 3
(@) N
H

PCT/JP2006/308162
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Exanpl e 128 1.3 Conpound of Exanple 139 0.2 Conpound

wobooseapd e 155 2.3 PCT/JP2006/308162
130
Table 12
2
R1—0—(CH,) N
—o—(cHn—N )
_/
Example No. Rt n MS(M=+1)
Br
2
130 It@ 3 499
O0”™N
H
—
131 o7 3 434
H
CH,
cl
= Cl
132 ! 3
07N
H
CH,
=
0”™N
H
e
134 It@ 3 528
O0”™N
H
O +,0'
N
135 f\/@ 3 465
0” N
H
S
136 N o 3 450
Sone
=
187 4 CH, 3 462

Iz
O
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Table 13
7 s
R1—O0—(CH)n—N N
Example No. Rt n MS(M+1)
cl
=
138 3
0”™N ci
H
L™
139 07N | 3 452
R
O\
140 f\/é 3 448
0"™N
H
141 ! Z O 3 496
0% >N
‘ H
f‘i(o 3
07N
H
Oy CH,
143 Z 3 462
07N
H
144 Hacw D 3 491
CH, NS0
CH,
= CH:i
145 3
07N
H

(%}
it

)




Exanpl e 188 1.6 Conpound of Exanple 190 0.8 2)
Serotoni n 5- HT2A receptor bindi ng assay

wdbmeasaeay was performed according to the net hedr/meoos/308162
Leysen JE et al. (Leysen JE, N enmegeers CJE, Van
Nueten JM and Laduron PM [33%-I] Ketanserin (R 41 5
468), a selective 3H1ligand for serotonin 2 receptor
bi mdbng sites. Ml . Pharnmacol ., 1982, 21: 301-314).
Wstar male rats were decapitated, the brain was
retrieved inmediately and frontal cortex was taken
out. It was honobgeni z in 0.25 M sucrose of a vol une
10 10 times of the of the tissue using a Teflon
gl ass honogeniZery a entrifuged at 4C, 1,000 x ¢
f or R1OOmiGbio el ned supernatant was
transferred 006/ 464PCT/ JP20061308162 143 to
anotEkepledient ri f uget t ube andy suspepgiad 1n 0.25 M
sucrose of axglune 5 tines of the weight of the
tissue and t precipitate was centrifuged in the
above-igglescri jed condi tion.; The oggai ned super nat ant
was 5 conbin-dlﬂ@th t he supernatant obtai ned above and
adj usted tdafvol une 40 tines of the weight of the
tissue with 50 dris-hydrochloric acid buffer (pH
7.4), and centrifuged at 4C, 35,000 x g for 10

)

m nut asz -3
O N
H
148 04[;;1::]:;10?% 3 464
Br
149 04£;;I:::[; 3 501
. -H
HC.q

150 ,Iji]:::[f§o 3 480
07N
H .
151 gy 3 462
H
0

N+
152 o7 m 3 467
(@]

153 ¢
o™y 3 457
154 OJ:&;@ 3 452




The obtai ned precipitate was suspended again in the 10
above-described buffer of a volune 40 tines of the
wowioghi24ef the tissue and centrifuged in the PCT/JP2006/308162
above-descri bed condition. The obtai ned precipitate
was suspended in the above-ﬂs§cr|bed buffer of a
volunme 20 tines of the weig of the tissue and
pr@%gigeQSby 15 freezing at -85C till it was used for
ng assay as a membrane speci nen. The
bi ndi ng assay was perfornmed using 40 gl of the
menbr ane speci nen, 20 gl of [3l]-Ketanserin (final
concentration 1 to 3 ni, >0 gl of a test drug 20 and
50 mM Tris-hydrochloricg a¢gid buffer (pH 7.4) so that
the total anount was 2 (final dinethylsul foxide
concBhtPat(Fu . e tion was performed at 37C
for 20 mnutes amd’ter ated by conducting suction
filtreasnpeNoni th a o®dl | harvesser ois(\@3) a gl ass fi ber

filter plate. The fiilter plate made of glass fiber was
washed with Sgiﬁgtigis hydrochl oric acid buffer (pH

7.4), and aft d, a mcroplate I|qU|d 144
SC|nt|If§t|oﬁ’c@kk ai | was added antf®the radioactivity
was measured wit h™8n®éropl ate scintillation counter.
Radi oactivity in th® presence of 10 gM spi perone was
assumed as nonspQFlflc bi ndi ng. 51 C50 val ue was

cal cul at ed f g -- ation- dependent reaction
usi ng aison- Ilniar al ysi s ptogram Ki value was

gl U@ using ChangPrussof f

cal cul ated from | C50

formul a. The resul are shown in the foll ow ng Table
23. Table 23 ZE%S:E%npound Ki (nM Conpound of Exanpl e

1 436

N o
158 JiﬁI;:T' © 3 467
07 N
H
Cl
cl
159 3 525
0N cl
H
cl
ci
160 3
o7 N
H
cl
161 3
07N ‘

Ci
162 3 491
0" N
H 4
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Table 16
Z
R1—0—(CH)n—N N
— O—(CHIN—=N \
__/
Example No. Rt n MS(M+1)
cl
163 Om 3 491
H g
o)
P
164 H,C o*@l 3 494
NSO
H
~CH,
165 © ff{ 3
|
CH,
166 - OJ\/NII 3
H,C" ~CH,
o
. HC
167 3
. 0PN CH,
H
HC.\CHy .
168 Ij@ﬁ 3 478
O0”™N
H o
‘ CH,
0”™N
169 N 3 519
<:N .
G
170 3

o™ SCH,

Exanpl e 3
Exanple 5
PCT/JP2006/308162
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Exanple 9 2.6 Conpound of Exanple 10 3.0 Conpound of

wdEx@epla64 PCT/JP2006/308162
135
Table 17
ZS
R1—0—(CH,)
—O—(CHN—N N
\__/
Example No. n. MS(M+1)
172 [ I L 3 448
N
CH, CH
173 OJ\/ND/ 2 408
H
174 om 2
H
LI
175 0 N 2 406
: H
176 0%>N 2 442
H g

177 2 408

JZNU@
H
178 ch:;;]:;:] 2 408
H
179 4lejI:{:] 5 450
0" N
~H
=
N0

- 180 8 518

CH, CH,




11 5.7 Conpound of Exanple 12 2.1 Conpound of Exanple
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Table 18
R1—0—(CH,)n—N N
—0- n—
./
Example No. Rt n MS(M-+1)
cl-
181 Om 4 471
H
F
H
=
183 O N 4 469
LN
—
184 07 N 4 452
HoF
CH,
185 ~ 4 448
0N
H
186 4 436
O“™N
H
187 ):b 4 436
07N
H
—d
188 07N 4 434
i
oS
N0
H
OH
190 3 438

Q
Iz ;

PCT/JP2006/308162



Conpound of Exanple 18 8.0 Conpound of Exanple 19 1.2
Conpound of Exanple 20 3.3 Conpound of Exanple 21 1.0

wEoupawacy of
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Table 19
RI—0  OH 7 s
U
N N
/
Example No. R1 MS(M+1)
101 Ib 438
0N
H
192 Om 438
H
—s
193 0N 436
H
Table 20
R1—0 CH, 7 s
=M
N N
: __/
Example No. R1 MS(M+1)
194 o@ 436
H
195 om 436
H
o0
196 o N 434
H- o

PCT/JP2006/308162



Exanpl e 22 2.9 Conpound of Exanple 23 1.7 Conpound of
Exanpl e 24 2.3 Conpound of Exanple 25 4.6 Conpound of

wExammiaeL 6
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Table 21
RI,  CH, 78
A Van!
N N
__/
Example No. R1 MS(M+1)

O~ N

" H

PCT/JP2006/308162
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10

15

20

25

Pharmacological Test 1
1) Dopamine D; receptor binding assay

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



30 2.0 Conpound of Exanple 31 4.5 Conpound of Exanple
32 8.6 Conpound of Exanple 33 6.6 Conpound of Exanple
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10
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and 50 mM Tris-hydrochloric acid buffer (containing 120
mM NaCl, 5 mM KCl, 2 mM CaCl;, 1 mM MgCl,, pH 7.4) so
that the total amount was 200 pul (final
dimethylsulfoxide concentration 1%). The reaction was
performed at room temperature for 1 hour and terminated
by 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
liquid 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.

ICsg 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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Test

Compound

o
i_l
5
=

Compound

of

Example

Compound

of

Example

Compound

of

Example

Compound

of

Example

Compound

of

Example

Compound

of

Example

oo |wle

Compound

of

Example

Compound

of

Example

11

Compound

of

Example

12

Compound

of

Example

13

Compound

of

Example

14

Compound

of

Example

15

Compound

of

Example

16

Compound

of

Example

17

Compound

of

Example

18

Compound

of

Example

19

Compound

of

Example

20

Compound

of

Example

22

Compound

of

Example

23

Compound

of

Example

24

Compound

of

Example

26

Compound

of

Example

27

Compound

of

Example

28

Compound

of

Example

30

Compound

of

Example

31

Compound

of

Example

32

Compound

of

Example
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Compound

of

Example
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Compound
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Example

35

Compound

of

Example

36

Compound

of

Example

37

Compound

of

Example

38

Compound

of

Example

39

Compound

of

Example

40

Compound

of

Example

41

Compound

of

Example

64

Compound

of

Example

68

Compound

of

Example

69

Compound

of

Example

73

Compound

of

Example

79
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Table 22 {Cont'd)

2N
[

Test Compound

Compound of Example 80
Compound of Example 81
Compound of Example 84
Compound of Example 85
Compound of Example 90
Compound of Example 91
Compound of Example 92
Compound of Example 116
Compound of Example 117
Compound of Example 118
Compound of Example 122
Compound of Example 128
Compound of Example 139
Compound of Example 155
Compound of Example 163
Compound of Example 184
Compound of Example 185
Compound of Example 186
Compound of Example 188
Compound of Example 190
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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
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to another centrifuge tube and suspended in 0.25 M
sucrose of a volume 5 times of the weight of the tissue
and the precipitate was centrifuged in the above-
described condition. The obtained supernatant was
combined with the supernatant obtained above and
adjusted to a volume 40 times of the weight of the
tissue with 50 mM Tris-hydrochloric acid buffer (pH
7.4), and centrifuged at 4°C, 35,000 x g for 10 minutes.
The obtained precipitate was suspended again in the
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
suspended in the above-described buffer 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 pul
of the membrane specimen, 20 pl of [®H] -Ketanserin
(final concentration 1 to 3 nM), 20 pl of a test drug
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
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
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scintillation cocktail was added and the radiocactivity
was measured with a microplate scintillation counter.
Radiocactivity in the presence of 10 uM spiperone was
assumed as nonspecific binding.

5 ICsq 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 23.

Table 23

Test Compound

>~
l._l.
=

Compound of Example
Compound of Example
Compound of Example
Compound of Example
Compound of Example
Compound of Example
Compound of Example
Compound of Example
Compound of Example 10
Compound of Example 11
Compound of Example 12
Compound of Example 15
Compound of Example 16
Compound of Example 17
Compound of Example 18
Compound of Example 19
Compound of Example 20
Compound of Example 21
Compound of Example 22
Compound of Example 23
Compound of Example 24
Compound of Example 25
Compound of Example 26
Compound of Example 27
Compound of Example 28
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Test Compound

~
s

—

o]

=

Compound

of

Example

30

Compound

of

Example

31

Compound

of

Example

32

Compound

of

Example

33

Compound

of

Example

34

Compound

of

Example

35

Compound

of

Example

36

Compound

of

Example

37

Compound

of

Example

38

Compound

of

Example

39

Compound

of

Example

40

Compound

of

Example

41

Compound

of

Example

64

Compound

of

Example

68

Compound

of

Example

69

Compound

of

Example

73

Compound

of

Example

79

Compound

of

Example

80

Compound

of

Example

81

Compound

of

Example

84

Compound

of

Example

89

Compound

of

Example

90

Compound

of

Example

91

Compound

of

Example

92

Compound

of

Example

1lle

Compound

of

Example

117

Compound

of

Example

118

Compound

of

Example

122

Compound

of

Example

128

Compound

of

Example

139

Compound

of

Example

155

Compound

of

Example

163

Compound

of

Example

184

Compound

of

Example

185

Compound
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Example

186

Compound

of

Example

188

Compound

of

Example

190
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3) Adrenalin al receptor binding assay

The assay was performed according to the
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method by Grof G et al. (GroP G, Hanft G and Kolassa N.
Urapidil and some analogues with hypotensive properties
show high affinities for 5-hydroxytryptamine (5-HT)
binding sites of the 5-HT1A subtype and for al-
adrenoceptor binding sites. Naunyn-Schmiedeberg's Arch
Pharmacol., 1987, 336: 597-601).

Wistar male rats were decapitated, the brain
was retrieved immediately and cerebral cortex was taken
out. It was homogenized in 50 mM Tris-hydrochloric
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
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-
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
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
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of the membrane specimen, 20 pl of [3H]—prazosin (final
concentration 0.2 to 0.5 nM), 20 pul of a test drug and
50 mM Tris-hydrochloric acid buffer (containing 1 mM
EDTA, pH 7.4) so that the total amount was 200 pl
(final dimethylsulfoxide concentration 1%). The
reaction was performed at 30°C for 45 minutes and
terminated by 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 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)



6.3 Conmpound of Exanple 190 2.9 3) Adrenalin at
receptor binding assay 146 nethod by G oP G et al

wd gHef12@4 Hanft G and Kol assa N. Urapi dil and son®r2006/308162
anal ogues with hypotensive properties show high
affinities for 5-hydroxytry9g§nine (5-HT) binding
sites of the 5-HT1A subtype and for al- 5 adrenoceptor
bi ggbagc&&ﬁswaélammcéehﬁye@%Q%mfﬂnAfs%ﬁnfdl%fﬂ%O.' X
1987, 336: 597-601). Wstar nmale rats were

decapi t at ed, gtRgnbratsmMasa ket Hb?\éﬁlQnie”@Edir@E;@b¥o§nd
cerebral cortex was taken out. It was honbgenized in

50egdtds s sndyon 0Bk er hemdfe aCHTaRYHDAER((190 cAVIINAGL e
contai ning 2 nmM di hydrogen di sodi um et hyl ene di am ne
t etuhaceéat tn pHUlB)rofmedvohunes20vei Besiof ke
wei ght of the tissue using a honogenizer with a
S5hi ghtispeed' s odfating bliroe, cahtdueenthedfiuged ansd€etal
80,000 x g for 20 m nutes. The 15 obtained precipitate
walsosirspeseieeni n5@ he. hbbvk-pesteibddnbubbepgdfnla
volume 20 tines of the weight of the tissue and after
i neubRR e iny 2§ oruatnki geresictent fi LugMdspdiuhe
above-described condition. The obtained precipitate
aghf i iFhAel dbeeb- 2203 485 ander bed Fleon
ctimes of the weight of the tisgue an

f , 2 d
2e‘ilﬁ?‘?'}%/1? gcgor? tHY abdvet st T beteedrdi eFohl THells/well
bt ai ipitate . ended_jn .50, .
10 O S o P BT PER “ERbPar i My momirL-Lysine
di ' j t I ] raaget ate,
28“%92% o% givo uﬁgh% |$x§?%#f?%£§m£$%h?_%gyfhe Eggh
tigesue sand pIased ued P dd 821 819 AlcaBaG L] ﬂnédiﬁﬁ""ﬁMDM
used for binding assay as a nmenbrane speci nen. The
biditigcaassayi uds @er fndr el Ush Ngy@dOxanthine, 16 uM

u

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



147 of the nmenbrane specinen, 20 ml of [3H]-prazosin
(final concentration 0.2 to 0.5 nM, 20 mM of a test

wa@lpaeg1anacd 50 mM Tri s-hydrochl oric acid buffer PCT/JP2006/308162

(containing 1 mM EDTA, pH 7.4) so that the total
amount was 200 ml 5 (final ¢jgethylsulfoxide
concentration 1% . The reaction was performed at 30C

f Of mAn &% BY4 §Ss aBdeh T 7 Haf edpbY seanduet Is%k%tzhctﬂo%n 10
filtration wth a cell harvester on a glass fiber

fihigfitpsat eThe aqueous solutIbe EEI%@EhpM@HQ e ed as
gl ass fiber was 10 washed with 50 nM Tri s- hydrochl oric
ack dsimpferf§pHndadhremat af t semgleedfoa Aeekopleaicert
liquid scintillation cocktail was added and the

r agiiaduicd p by t gl lase dedstr eslulwi e btadnier aphati@ement of the
scintillation counter. Radioactivity in the presence

5 of quan it pheht of ahi neAMB hyitngchher eleveadeassiied anzyme

nonspeci fi ¢ bi ndi ng. | 030 val ue was

calBURAXTBFY ot Tortent It 1 loht Hependenr pEathromespengive

a non-linear analysis program Ki value was cal cul ated

f rio?it OBOIRRHE VE%$ n@a edsassrnipgnbhat pbe quantity
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Itory ect of at conpo dopam ne D2

r Qﬁ%@‘ﬁﬂr’cfw s o ¢8ld Sd o CIIO ?Qoﬁlzgemax1mum

-cyclic nonophosphate (cyc
preauctiitgn was i nduced by forskol | n sti mul ati on. Human
reconbi nant dopam ne D2 receptor expressing Chinese
hamst er ovary BEER(confdedrest Wei£: ctd s tr €shpdudsuhkdr e
medi um (1 scove's Modified 5 Dul becco's Medi um (| NDM
cmanm@lnwowﬁs,tim%dtéivaltyboidmeiwmme B |zdddptlor in
penicillin, 50 gg/m streptomycin, 200 gg/m
g&bet |a@|0ﬁ’e‘@lef0rﬂ\34b§c§’dltmthypoxant hi ne, 16 gM
t hym di ne) at, 37C and 5% car bon di oxi de condition.
CelI's were §éé’§@dtf¥te f@étcéiq@was hrDPA OB el |

I d L- I d
RSP Cha o A SO (o RS R, TERER g S £an
h |t d I I\/DM | t
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The eyt wne pedi %@h‘@%p@‘&@n %eq;awﬂlté}xéoar@ as a result,
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
Inhibitory effect on apomorphine-induced
stereotyped behavior in rats

Wistar rats (male, six-seven weeks old, Japan



15 of culture nmedium (I MDM cul ture nmedi um 0. 1% sodi um
ascorbate, 0.1 mM sodi um hypoxant hi ne, 16 gM
wo boosiithise) havi ng di ssol ved therein 3 gM of aP¢ES2006/308162
conmpound. After allowed to incubate at 37C, 5% carbon
di oxi de condition for 20 m nutes, the cul ture nedi um
was 20 replaced with 100 gl "of forskolin stinulative
Culskur e diyu MM Gl tur ' 1% i
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at 37C, 5% carbon dioxide condition for 10 m nutes.
Af temet Beloehtui€ medicusuwgs renmoved, 200 gl of Lysis
1B aqueous sol ution (Anmersham Bi osci ence, reagent
Sattached to Tgeki anAMB1bI akrackanmimvaMlight from the
2006/ 112464PCT/ JP20061308162 149 i nmunoassay system
wadagi spénsed aAgosbakenntor(010 mgrikees.waEhesdqueciitsously
sol ution of each well was used as a sanple for
meaduieheheredanpl s /ko) fehsure merie mywadihufes tdidantpedind
were subjected to nmeasurenent of the 5 quantity of
cyCREcOMMPLYsRAGLPREtabede(feBeriNged efrgmeotyped
I mmunoassay system Inhibition ratio of the respective
t eSENEBhPDUNAS WaS SEAFEHI APEd laBdtiitfy femaetigely 20, 30
quant, i of cyclic_.AMP of the Il to.which no test
10 JoaPBuRY TeRTUGaearhas T0BUBTPIILR SPSRFrE L est
system dopapj e ' sed as contral .drug
suppr essed {aﬁi}égqﬁ%%f %@Jﬁg?&@@% P TAVP “to egk?%lutanfﬁ‘%liag as

th [ act Lyi l; fii
ey L g o e foloik s ALl

dopesi end e reeephote i Polpt khfeabovarndescubbaddt 8k anti-
Since the test conpounds has partial agonistic

acipomdypHiote dopanttewdR eesephoed.t hgyxcansst abiikiaze
dopam ne neurotransm ssion to a normal condition in a
15 schezephyeanhi opataentgaodoas a result, 20 exhibit, for
exanpl e, positive and negative condition inproving
effect, cogrfitiTkeiape¢apence| apr drengnéfhbést iantheheame
ot her %}/,n'pt om inproving effects without causing side
ef32cidL L Phar FRfoPOgFeass Test 3 25Inhibitory effect on
aponor phi ne-j _Tr;g#ced ster eot%ped.g havior in rats
Wstar rats (el eSCRTKIREEH RekE BPd, IRBEAREL50
exploratory activity;
20 : 2: Continuous sniffing, periodic exploratory
activity:;

3: Continuous sniffing, discontinuous biting,
gnawing or licking. Very brief periods of locomotor
activity;

25 4: Continuous biting, gnawing or licking; no
exploratory activity.

Non-clinical statistical analysis system was

used for all statistical processing. When the



SLC, Inc.) were used as test animals. A test conpound
was suspended in 5% gum ar abi c/ (physi ol ogi cal saline

w®@po0vai®asd using an agate nortar and was di | utec/ye0é5/308162
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the sane solvent if necessary. 5Test animals were
fasted overnight fromthe g bef ore. Aponor phi ne
(0.7 ng/ kg) was subcut aneou % adm nistered (1 nm/kg)

1 yp&léiésﬁcggﬁowé;mg?g\?gmemg sORBLY than 0.05, it

adm hi st er ed reot yped behavi or was

ohges v @m%@& dndit Nyt &; £RSPeCLihvelyYreQredPel@;and 40  rThe

m nut es ter aponorphine injection. The stereotyped

behewt OF et e 6SE e 108 S8 rdeSe adt | £ hedsaeeandi ng to
the follow ng condition and score nmade at three points

Welden sunateek thorangl-d e andl i ca @por®sphippelihact was
evaluated. Six test animals 15 were used for each

gragimpinistration grdup Thes appeayaddeudinyhwianbrehs rask-
the same as saline treated rats; 1:
Dissgoritesiuous Sredl itest const aanidstxpdmr al dongaactreygregsion
202: Continuous sniffing, periodic exploratory

acriadinsis aComachubus shiddliatgingi SednefAaotisve dose
biting, gnawing or |icking. Very brief periods of

| dSNTt GTOTHEHISNaS) ; LIV oIt | nuous bi ting, gnaw ng or

l'i cking; no expl oratory acti vi

Non- ¢l i ni calS€ts& it c%s%r%f@&q@%ﬁls%%ﬁwagsln%l@atpéy
|| tatist | 15
: 5'*(‘5 atl crlec%ré‘go e%srfe'ngé# t%ﬁ%‘FYPﬁﬁanh%loFt it
ficant diff
er ence %4}%{ ﬁglaiécg?{e Ik)c'?as\r/l\c/eenlnf%(%ﬁg%\?eﬁm Sb recep

agggtlyg%tr{lastﬂl@ U and each test conpound 5
adm ni'stration group was anal yzed usi ng W coxon

rank-sumtest or Steel test. In addition, |inear
regressi on anal ysis was used for calculating 50%
efbhectiavwe 1desea(095<%tcanf i dence interval). Since the
test conmpounds showed inhibitory

Inhibitory effect on (£)D-2,5-dimethoxy-4-
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
same solvent i1f 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

twitches was counted for 10 minutes immediately after

DOI injection. Six test animals were used for each

group.



10 effect for aponorphine-induced stereotyped
behavior, it was confirnmed that the test conpounds

wh2006/10264 ecept or ant agoni stic effect. Phar macedDge0ed/308162
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Test 4 Inhibitory effect on ()D 2,5-di net hoxy-4- 15
i odoanphetani ne (DA) induced,head twitch in rats
Wstar rats (male, six-seven weeks old, Japan SLC

Inc.) were uged-@siheshiantgrlstiPhit ashi16RMROYAL VRS
suspended i n 5% gum ar abi c/ (physi ol ogi cal “sal i ne or

Vet F ) a US| §8aBs 8084 e PPHEAEs aRg. Wafhdh! ¥hed Wkl ikence
20 sane solvent if necessary. Test "ani mal s
wes ol @tst Bl pves nightra§ r oswvéhecday beber e tDQas(§ulged
ng/ kg) was subcutaneously adm nistered (1 nm/kg) 1
hahataf4 esigachi ¢est dbfipevatcaasx Dsaklly adpendsteeednce
(5 mM/kg). The nunber of head 25 tw tches was counted

f arf Iither mutlesr | etk ad etyl adhes DETweapetheoBolBext
test animals were used for each - group. WO

2 GOB{ I DABZERCI ) REODEL 3081 622 A5 2test  compound
Non-clinical statistical analysis was used for al

s teit gt et 2 hr ot 35 ¥Ry W athemna hiez od gas i hgahceest or
probability value was |ower than 0.05, it was judged

t PANaE i g%iff%%,fam I 13 Bk exdt St TRETEFFEERence

5 of .the number of head tw tches between the sol vent
AR BT RS St ALCHL A SHS CnpoRhasetLve dose
adrgni st ratd.o roup was anal yzed using t-test or
Dﬂgﬁgt?'égﬁéig% %1%uﬁﬁﬁ¥é§%' | i near regression

anal ysi s wass; ' %aeffecti ve.
10°(55 % conidnder] niary A dh S ERuEs AR HRRE-y

t estrcanEaundD IshowrtdNhidid arys i ecte FREs confirmed
DA -i nduced head twitch, it was confirned that the

t eslo tC o wrds v SeIdy anve BEhA SeLepser,, receptor
ant agoni stic effect. 15 Pharmacol ogi cal Test 5
Canhdllagpsyi sitidueififgaaf.fect in rats W st ar
rats (mal e, six-seven weeks old, Japan SLC, Inc.) were
used as test animals. A test conpound was suspended in
5% gum ar abi ¢/ (physi ol ogi cal saline or 20 water) using
aRPagaeEortsr laf@Skas diluted with the sanme sol vent

I f necessar Test anj mal s, were fasted

over ni ght f¥%ﬁ?@ﬁ@sgé}qa¥9ﬁqg(ﬂ£ﬂ99En¥QnF%ﬁFcatalepsy

ggghp: gzlt S %%t%%r fr%rtrgEd(m]a’le,’ SA}L’x—Gseavnedn 8weheo]ysr So cf{,t eg]}apan

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



25 compound was orally adm nistered (5 m/kg). Six
test aninmals were used for each group. One forepaw of

wa@2oosti1mes pl aced on an edge of 153 a steel spEi/iP2oes308162

(width: 6.5 cm depth: 4.0 cm height: 7.2 cm) (an
unnatural pose) and when theggrat maintained the pose
for nore than 30 seconds, it was judged that the case

wag g@@@heaﬁxm%b&l Y61 M 56550Q§r?rvc?énﬁtf}p VAS) cm,
performed three tlnes at each poi nt d 1T there was

athkegat:onezpesht i(ue casQturhWesdNdaads thitn the rat
cat al epsy occurred in the individual. As a

resdihtagatal epsypbrduddromortf eelarpf3 @ dosIndzOMEURE:s
was di ssociated frominhibitory effect on 10

appuayphi teat ndheedasterest yped 1keayigysidiher.ef amg d t
was suggested that apprehension for extrapyram da

S5sideseffetionnwesi pecfuomed barkewt iRhar recalaagi ealint,
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Test 6 Measurenment of serotonin (5-HT) uptake 15
i nam@i 1oryhecei vasyadf laasésbneompeiind vy geate bridi was
synapt osone Wstar male rats were
detapoeat et t prt dtapRywascrereidevad thed iindgivtigual .
cortex was dissected out, and_ it was honopgeni zed in
0.32 M sucrds® %o¥%§PéﬁroFaSai9Pﬁél@W@qﬂﬁqﬂqn9£ﬁ§ﬁttﬁé a

ht of the tissue using,a Potter type haqnogeni zer.
Th%eg rfbﬂ%%%évms COhEFPrigEACat TAT oen %y Foross o
n1nutes the obt er nat ant

LPg 553 SBEROEVPEr Betarinres shsratens it

t
Eg”kfl‘ei % (piﬁ?% R R e
S@ﬁﬁ%@@@rdldﬁnlé wou 1Y/ Qé’t #gxnium chloride, 1.2 M
magnesi um chl oride, 1.5

2006/112464PCT/JP20061308162 154 mM cal ci um chl ori de),
whi ch was used as crude synaptosone fraction.
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



5- HT uptake reaction was perfornmed in a volunme of 200
m using a 96-well round bottom plate and 5 pargyline

wd@ boosaiz4epncentrati on 10 nV) and sodi um ascor bedBEIP2006/308162
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(final concentration 0.2 ng/m) were contained in the
i ncubation buffer upon reactdpn and used. Incubation
buffer (total counting), non- 10 | abel ed 5-HT(fi nal

C QME &I I At eI g 0N - FIREGH T £s coYBLT BY) candet he
di luted test conmpound (final concentration 300nM were

addethgtowach mrldtidpe-tenth quantity of the final
vol unme of the synaptosone fraction was added and after

prei ncubat ed-aT IKC dies Adh D oA N £SpetFbihed 1 abgl ed
5-HT solution (final concentration 8 nM was added and
uptcdkena edt 2i0an nias:ssitrag tee d atwS7IC. rdined upbdaken tph@te and
was 10 m nutes and the reaction was term nated by

v @emgmlfiing r{dtinen tduroreit e t96mel 0 N bexnd)l sxsdidml t er
paper plate, and after the 20 filter paper was washed
wiatsie ogilad endrifriala ls aldnesntina e di i 2duefroliy hwanel
McroscintO (Perkin-El nmer) was added to the filter and
r SRRItRILAG S 48i da iviayban rhdUfigerune Feastier . and
Serotonin uptake inhibitory activity (%9 was 25
c¥5€G-ated fromthe radioactivity of total counting as

100% of no& speci fic |ng S,EQL/Q and of countlng
IR iy D 2L

ggé%}ni%4§z EI/ P% 081§2 %%? @6q{ nhi bi t i g
BrE SO0 Cobamt Bt tcth dagl " HOR S e
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count Upt ak Nonspeci fic co Upt apke]))]
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Tabl e 24 Test conpound Serotonin uptake inhibitory
rath@h( %:6300tpMpf 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.



Conpound of Exanple 1 92.4 Conpound of Exanple 2 78.8
Conpound of Exanple 3 84.8 Conpound of Exanple 4 9111
weonwpawnes of Exanple 5 89.1 Conpound of Exanpper/&p20ds/398162

Conmpound of Exanple 7 91.0 Conpound of Exanple 8

155
% of inhibition of 5-HT (%)=
100-[ (Count obtained with test compound-Nonspecific
count (0% Uptake))/(Total count (100% Uptake)-

Nonspecific count (0% Uptake))]x100

The results are shown in the next Table 24.



95.0 Conpound of Exanple 9 973 Conpound of Exanple

10 92.6 Conpound of Exanple 11 92.5 Conpound of
wexmeniaed3 77.0 Conpound of Exanple 14 852 FOnpreaesi08162

of Exanple 15 87.2 Conpound of Exanple 16 95.7
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Table 24
Test compound Serotonin uptake inhibitory ratio (%)(300 nM)

Compound of Example 1 924
Compound of Example 2 78.8
Compound of Example 3 848
Compound of Example 4 910
Compound of Example 5§ 89.1
Compound of Example 6 913
Compound of Example 7 91.0
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 35 934
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




Compound of Exanple 17 86.3 Conpound of Exanple 18

91.1 Conpound of Exanple 19 86.3 Conpound of Exanple
w@0821864 Conpound of Exanple 21 81.4 ConpouneCDiP2006/308162

Exanpl e 22 90.8 Conpound of Exanple 23 95.5
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Preparation Examples

100 g of a compound of the present invention,
40 g of Avicel (trade name, product of Asahi Chemical
Industry Co., Ltd.), 30 g of corn starch and 2 g of
magnesium stearate was mixed and polished and tableted

5 with a pestle for glycocalyx R10 mm.

The obtained tablet was coated with a film
using 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

10 glycol 6000, 40 g of castor oil and an appropriate
amount of ethanol to produce a film coated tablet of

the above composition.



Compound of Exanple 24 97.5 Conpound of Exanple 25
91.9 Conpound of Example 28 92.0 Conpound of Exanple
27 94.0 Conpound of Exanple 28 95.3 Conpound of
Exanpl e 30 95.8 Conpound of Exanple 31 96.3 Conpound

of Exanple 32 158
CLAIMS
1. A heterocyclic compound represented by the

formula (1) :

AR
N/ N\ / (1
\ S

A

[wherein ring Q represented by

represents
(wherein
Z—Y
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 gkeleton containing 7 and Y represents a

single bond or a double bond);



96.9 Conpound of Exanple 33 943 Conpound of Exanple
34 94.2 Conpound of Exanple 35 93.4 Conpound of
Exanple 36 97.4 Conpound of Exanple 37 97.7 Conpound
of Exanple 38 963 Conpound of Exanple 39 99.2
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the ring Q may have at least one substituent
selected from the group consgisting of a C1-Cé6 alkyl
group, a C2-Cé alkenyl group, a C2-C6 alkynyl group, a
hydroxy group, a Cl-C6 alkoxy group, & halogenated
ClL-C6 alkyl group, an aryl group, an aryl Cl-C6 alkyl
group, an aryl Cl-C6 alkoxy group, an arylcarbonyl
group, a C2-C6 alkenyloxy group, a Cl-Cé alkanoyl
group, a Cl-Cé alkanoyloxy group, a cyclo C3-C8 alkyl
group, & cyclo C3-C8 alkyl Cl-Cé alkyl group, a halogen
atom, a carbamoyl group which may have a Cl-Cé alkyl
group, a carboxy group, a Cl-Cé alkoxycarbonyl group,
an amino group which may have a Cl-Cé alkancyl group, a
nitro group, a hydroxy C1-C6 alkyl group, an amino
C1-C6 alkyl group which may have a C1-C6 alkyl group, a
thienyl group, a saturated 3- to 8-membered
heteromonocyclic group containing 1 to 2 nitrogen
atoms-substituted Cl-C6 alkyl group and an OxX0 group;

R, represents a hydrogen atom or a Cl-Cé 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 C2-Cé alkenylene group) or a Ci-Cé
alkyiene group;

provided that when A represents a Cl1-Cé
alkylene group, the ring Q represents a bicyclic group

selected from the group consisting of:



Compound of Exanple 40 91.6 Conpound of Exanple 41
95.1 Conpound of Exanple 64 73.0 Conpound of Exanple
65 72.9 Conpound of Exanple 66 741 Conpound of
Exanpl e 67 93.9 Conpound of Exanple 63 95.7

160

and R

{wherein the carbon-carbon bond

represents 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

bicycelic group selected from the group consisting of:

and
Ry T
| = //&

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

heterocyclic skeleton represents a single bond or a



Compound of Exanple 69 96.3 157 Preparation Exanples
100 g of a conmpound of the present invention, 40 g of
Avi cel (trade nanme, product of Asahi Chem cal I|ndustry
Co., Ltd.), 30 g of corn starch and 2 g of
magnesi um st earate was m xedieaand pol i shed and tabl et ed
5 wth a pestle for glycocal yx RLO mm The obtai ned

t dblueflewasndoated with a filmusing a filmcoating
agent made up of 10 g of TC-5 (trade nanme, product of
Shi n- Et su Chémi ¢ahgCe. mayt Hayvehydtox$psopgkituents

nmet hyl cel | ul ose), 3 g of polyethylene 10 gl ycol 6000,
Agedestecadtrom shEe gHEVURNCApPEEpANEt @faﬁo%ﬁrcéf alkyl
et hanol to produce_ a filmcoated tablet of the above
c&ﬁﬁ&@ht?oﬁ?‘CfSéléﬁﬂV$BngﬂphePeP86§él?&kEBHﬁogﬁﬂupf a

repr nt th :
%@d%%%y %%o% p aecgg%gug?kgk g?%up, a halogenated

Ci-C6 alkyl group, a phenyl group, a phenyl Ci-Cé alkyl
group, a naphthyl C1-Cé6 alkyl group, a phenyl Cl-Cé6
alkoxy group, a naphthyl Cl-Cé alkoxy group, a benzoyl
group, a C2-C6 alkenyloxy group, a Cl-C6 alkanoyl
group, a Cl-Cé6 alkanoyloxy group, a cyclo C3-C8 alkyl
group, a cyclo C3-C8 alkyl Cl-Cé alkyl grcup, & halogen
atom, a carbamoyl group which may have a Cl-Cé aikyl
group, a carboxy group, a Cl-Cé alkoxycarbonyl group,
an amino group which may have a Cl-Cé alkanoyl group, a
nitro group, a hydroxy Cl1-Cé alkyl group, an amino
C1-C6 alkyl group which may have a Cl-Cé alkyl group, a
thienyl group and a saturated 5- to 6-membered
hetercmonocyclic group containing 1 to 2 nitrogen
atoms-gubgtituted C1-C6 alkyl group; and

A repregents -0-A,- (wherein A; represents a
C1-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 formulia (1)
according to claim 2, wherein the ring Q represents a

bicyciic group selected from the group consisting of:



[wherein ring Qrepresented by represents (wherein
represents -NH CH2-, -N=CH, -CH2-NH or -CH=N-; and

t he carbon-carbon bond between the 3-position and
4-position of the heterocyclic skeleton containing Z
and Y represents a single bomxbor a double bond); 159
the ring Q may have at | east one substituent selected
fromthe group consisting of a 01-06 al kyl group, a
02- 06 al kenyl g ~a 02- O6aahkynyl rRQUP@ hydr oxy
group, a 01-0f Y :

4, an

- oup, halogi
group, an ary n aryl 01-06 a
aryl 01-06 alkoxy g oup, an aryl carbonyl gjoup,
02- 06 al kenyl oxy grieup, a 01-06 al kanoyl gHoup, a
01- 06 al kanoyl oxy group, a cyclo 03- 08 aIkyI group, a

cyclo 03-C8 al kyl, 01- 06 al k gr.oup, | ogen at om a
car banoyl grodp WAk FRY @ a &° ¢ %qu%aﬁ

01-06 al k b
S%LUS%%%L%‘%"% ek S el R ‘%
h | 1-
Q%H&Pg?ouﬁ%&%%q#&%mﬁﬁu S0k, lidoug, Hdue.
p, 2 oS UIat eaqk%}ca/[ %r%ur}ﬂan%erh%qogenated

hetero nocyc Bire group contali 1°t'o 2 nitrogen

atcQnE6S Wit lgtx%@pma%r@ﬂml SR ang% Iyqxcazlgrc@uamyz
a

R2 represents a hy rogen atomor a 01 kyl group;

arg-cAy, epr esgMth-10-CACWe aiky IAlgAeeRl eset®ran CL-C6
al kyl ene group which may be substituted with a hydroxy

g rediqemearceipn  teheraad HoyHyen e 1g1asu @ ke C gntcain enédenzoyl
oxygen aton) or a 02-06 al kenyl ene group) or a 01-06
aldkydvgne agiiansié alkenyloxy gueow deéd Glhdte wHémnpyl
represents a 01-06 al kyl ene group, the rlngﬁg
r épicedentts @ it pdikanQriouy sEladted (Yo Growd Kyl
consi sting of:
group, a cyclo C3-C8 alkyl C1-C6 alkyl group, a halogen
atom, a carbamoyl group which may have a C1-C6 alkyl
group, a carboxy group, a Cl-Cé6 alkoxycarbonyl group,
an amino group which may have a C1-C6 alkanoyl group, a
nitro group, a hydroxy Cl-Cé alkyl group, an amino
Ci-C6 alkyl group which may have a Cl-C6 alikyl group, a
phenyl group, a thienyl group and a pyrrolidinyl C1-Cé
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 coentain
one oxygen atom)), or a salt thereof.
4. The heterocyclic compound of the formula (1)

according tc claim 2, wherein the ring Q represents a

bicyclic group selected from the group consisting of:



160 (wherein the carbon-carbon bond represents a
singl e bond or a double bond)] or a salt thereof.

2. The heterocyclic conpound of the fornmula (1)
according to claim1l1, wherein the ring Q represents a
bi cyclic group selected froméhe group consisting of:
and (wherein the carbon-carbon bond 161 double
bond) ; the ring Q may haug 3
substituents s romthe gr g " '
A -C6 al kyl grlig a (N-06 al kenyl Jup, N
al kynyl group, & hydfoxyHgroup, a O*C6Yal kdky group
a hal ogenated O -C6 @l kyl group, a pheny] group, a
phenyl Cl1-C6 al kyl group, a naphthyl 01-06 al kyl
group, a phenyl C-C6 al koxy group, a naphthyl C1-C6

| k , b | - | (1
Sr08EY grgiﬁéégaﬁﬁgﬁ8§%“gégéﬁweglgﬁﬁgg %I %% ﬁ%%?s
- | kyl . | 3-08 _al kyl
8“15%{%%%‘?;'3@0% Q.%e%r%u] coH QW i EC ag Q3 S?Lééé/%i

group, hal"ogen at om -a car banoy

N 02-06

hefgTay havea g%zl'e% rlayg?éuﬁ FQURys &eC %&ng QR , 8

0I-06 "al koxycarb 0 am no group ich may

haM @123/ - JKaneyl- cgr quR, D 9201 Ry EdeRKY
01706 gﬁrk)?%%ﬁoup, i ek e

mayl -hav e 18yA1- % K\ (01, garduy, eny bh@hup ande alkyl

saturated 5- to 6-nenbered heterononocyclic group

cataaip)i Y nhptha Ry INidir-age @ 1adyAnsrrsulps t ia girechyQ1-06 C6
al kyl group; and A represents -0-Al-

( whéreiyn giloupe pree sexpths: hey ICICICE 6alakydoene ggrooyp whikemzoyl

may be substituted with a hydroxy group (wherein the
algpugne agrius emayt keatlaixy areuaxy gerflatin))l kegoval
salt thereof. 3.The heterocyclic conmpound of the

f GFRPa @1)CladEo rdiNfgave BTYai AP wWier @i a e 19 gyl

represents a hicyclic gro%ﬂ_selecte fromthe 92?%%1098n

C&ﬁgqﬁqligqﬁqlo C3-C8 alk C1-C6 aikyl group,

atom, a carbamoyl group which may have a Cl-Cé alkyl

group, a carboxy group, a Cl-C6 alkoxycarbonyl group,

an amino group which may have a Cl-Cé6 alkanoyl group, a

nitro group, a hydroxy C1-C6 alkyl group, an amino

C1-C6 alkyl group which may have a Cl-C6 alkyl group,

thienyl group and a pyrrolidinyl C1-C6 alkyl group) or

a salt thereocft.
5. The heterocyclic compound of the formula (1)
according to c¢laim 1, wherein the ring Q represents a

bicyclic group selected from the group congisting of:

and

a



162 the ring Q my have 1 to 3
substituents selected fromthe group consisting of a
d-C6 al kyl group, a C2-C6 al kenyl group, a C2-C6

al kynyl group, a hydroxy group, a Cl-C6 al koxy group,
a hal ogenated O -C6 al kyl grogsp, a phenyl group, a
phenyl C1-C6 al kyl group, a naphthyl d-C6 al kyl

gr ot reai rp Hdmey lca@boCt calvbaxy ogmaup, a naphthyl d - C6
al koxy group, a benzoyl group, a C2-C6 al kenyl oxy
group, a C-C6 al kanoyl group, a O -C6 al kanoyl oxy
group, a cyclo C3-C8 al kyl _group, a cyclo C3-C8 al kyl
d-C6 al kyl group, a halogern~atom a carbanoyl group
whi ch nmay have a Cl1-C6 al kyl group, a carboxy group, a
Cl- C6 al koxycar bonyl group, an am no group mhich may

C%’%%"aﬁrkﬁ% %I kanayl Og}néwgf a mtrqﬁ%rod%o %ré/% o
We&e%i d%lc_L]c %{ alleiﬁ:yc!n 1951%”%61%]%u%0n% or a

t hi'eny roup and a pyrro group;
a A represents -0 Al- (mhereln Al
rggﬁg%%ﬁHQ?%S'Cl C6 al kyl ene group which may be
substi t ut ed wid hoig Jsinexy gheuR (her eibdiha alded ene
group may contain dne oxygen atom), or a salt
t hetegefon 4elihethet areay el oWt Ofsdihey for rila -ce
(1) according to claim2, wherein the ring Q
r eqresle iz bicyd i@y gridemselretad fa anide grioupyl
consi sting of: 163 (the ring Q may
hareup t & hsitssty tarentys, sel@Ect@d dlkaomyt lprairou®
consisting of a Cl1-C6 al kyl group, a C2-C6 al kenyl
greungenatza 6 lal 6y radl -y Sls i rwdrrkt@(yﬂgrqmplp a Clegyl
al koxy group, a halogenated Cl- C6 al kyl group, a
21 6 ?EéﬁbL %¥9Mﬁényﬂéﬁﬁpl éfl%%ic§idﬁﬁf 9i§ﬁﬁ%hyﬁ

a oup, a pheny al koxy group,

()él“f& 11683&9

nlkn ) b ft?é?%wlgquﬁ?aa“@‘%s
19 I&y)}%d‘fzéﬁ}pl %%%Pcl &éa@ga&%ﬁ%ﬁo&wm Ereld

carbaoyt S R ) Tz 2 ORI Ry 2
ARy mc?{ﬁ*@’aﬁﬂﬁleg%@lk%y?‘ianoﬁ i BeREee

Or-0URs1 s Oy Helrddhe ! dotm 90Uk risdh &M NPrdedp Ghhich
al kyl” ‘group whi ch may have a Cl 06 aIkyI group, a

t highyHaw Quants a: Pw Y adslipyla Gabéoa) kytogs oup)CcDorCe
a salt thereof. 5.The heterocyclic conpound of the

f arimdsay daba@ccoraghidigp t aarclanimd, gwdes erini dihenay ngg €@ a
represents a bicyclic group selected fromthe group
calsi® iagcanfayl kdoumher etk tdeyoarbore daydorep obid- C6
bet ween the 3-position and 4-position of the bicyclic
hestlé«’rydcmqw,sm SO €pF eerrbnl siryjie Woheh oray have
doubl e bond the ring Q my have 1 to 3

s BT 1qferi Bt h FeviP s &t detiany} cﬁm% gi* oRpprrolidinyl
conS|st|n of a d-C6 aI lﬁJjgrou CB al kenyl

(e & 0o = A gt Ox%n roup, a O -C6
alkoxy group, a hal o enate C Kk ro
phenyl groug% PIphetHY - g%llqéﬁ?f5¥%u J %%%ht%yl
Cl: oup, a phenyl a - C6 al koxy group, a
n;sghcﬁh%l@é%%' al koxy group, a benzoyl group, a C2-C6
algenyl oxy gfilithe @ £y 01 A bt 0P, t Re HofRula (1)
al kanoyl oxy group, a cyclo C3- al kyl group, a cyclo
03Bl deyd B -Ofaah ky| O achal o0eh @todprdsents a
car banoyl group which nmay have a 01-06 al kyl group, a
carboxy group, a 01-06 al koxycarbonyl group, an am no
group which may have a 01-06 al kanoyl group, a nitro
group, a hydroxy 01-06 al kyl group, an ami no 01-06
al kyl group which may have a 01-06 al kyl group, a

t hi enyl group, a pyrrolidinyl 01-06 al kyl group and an
0X0 group; and A represents a 01 06

- o I e " Y ~ ey o, I



according to claim5, wherein the ring Q represents a
165 bicyclic group selected fromthe group consisting
of : (wherein the carbon-carbon bond between the
3-position and 4-position of the bicyclic heterocyclic
skel eton represents a singleibend or a double bond);
the ring Q my have 1 to 3 substituents selected from
t Hel qraup: comsistaqigadfeda Obn06 e Igdougr aupys it 0 £ -
al kenyl group, a 02-06 al kynyl group, a hydroxy group,
a 01-06 al koxy group, a hal ogenated 01-06 al kyl group,

a phenyl group 01- 06 al ky ' a napht hyl
01-06 al kyl gr a phenyl 394- 06 &l kOXy gfoup, a
napht hyl 01- 06 S grLoup, a benz groNp, a 02-06
al kenyl oxy group, a’%l-d@ al kanoy| a 01-06
al kanoyl oxy group, a' cyclo 03-08 al kyl gpoup, a cyclo

03-08 al kyl 01-06 al kyl group, a halogen atom a

ca Eﬁﬂp.l oup [ ch have 01-06 al kyl group, a
ca{ oxf%ﬁ}%ﬁﬁfcﬁﬂg%ﬁgéﬁ§¥%€§}§§?%onyl group, an am no
group which may have a 01-06 al kanoyl group, a nitro
group, a hydroxy 01-06 al kyl group, an am no 01-06

al kyl group which nmay have.a-Q1-06 al kyl group, a
thienyl group and a pyrrolidinyl 01-06 al kyl group, or

a e drhedtRof3 - pdbift: ibnl hghdh et -e1aemcl dre cormeunst Bfclic

the fornmula (1) according to claim3 selected fromthe
groieeangisid nkedféton represents (dl)single bond or a

7-[4-(4-benzo[ b] t hi ophen-4-yl - pi perazi nl-yl)butoxy]-1H
(2)

- flouinlg rbdhrdone,

7-[3-(4-benzo[ b] t hi ophen-4-yl - pi perazi nl -yl ) propoxy] -1
H qui nol i n- Zlghe;ing Q may have (I3)to 3 substituents
7-[3-(4-benzo[ b] t hi ophen-4-yl - pi perazi nl-yl ) propoxy] -3
Efi AR - ey Uiifol IHRUR gifgisisting of a 'CkAj6 alkyl

[4-(4-benzo[ b thloppe?-4-yl-p%§%§§2|nl-f%%$¥g(g9gdé% N

7.
4- SR G TH R AR Gheup, & C2-C6 a
TP SRERLDILL GPner P per g ot ad gt vl &

(P R BIR oG TR o Y b S 24

GO BRI D oy D38 (5 P cf.dbe

alkoxy group, a naphthyl Cl1-C6 alkoxy group, a benzoyl

group, a C2-C6 alkenyloxy group, a Cl-Cé6 alkanoyl

group, a Cl-C6 alkanoyloxy group, a cyclc C3-C8 alkyl

group, a cyclo C3-C8 alkyl Cl-C6 alkyl group, a halogen

atom, a carbkamoyl group which may have a Cl-Cé alkyl

group, a carboxy group, a Cl1-C6 alkoxycarbonyl group,

an amino group which may have a Cl1-Cé6 alkanoyl group,

nitro group, a hydroxy Cl-C6 alkyl group, an amino

Cl-Cé alkyl group which may have a Cl-Cé6 alkyl group,

thienyl group and a pyrrolidinyl C1-C6 alkyl group, or

a salt thereof.

&



according to claim4 selected fromthe group

consi sting of: (1)

7-[3-(4-benzo[ b] t hi ophen-4-yl - pi perazi nl -yl ) propoxy] -3
, 4- di hydr o- 2Hi sogui nol i n-| - one 2
7-(3-(4-benzo(b]thiophen-4-ylepi perazinl-yl)propoxy]-2
-met hy1- 3, 4-di hydr o- 2H i sogui nol i n-1- one,

(3). The heterocyclic compound of the formula (1)
7-14- (4 benzo[ b] t hi ophen- 4-y era2|nl yl ) but oxy] - 2-
M LB dihyekadl i | ol ﬁﬂiio driEe group consisting
(4)

7- ?Q-(4 benzo[ b] t hi ophen- 4- yI pi per azi nl-yl) butoxy] -3,

7 {3 berch B oh Bonih e sty

]I[é%?)%) O| I g[ b]]}fhci%lﬁhd]h Y- %/Iozbﬁ( ‘per azinl - yI ) pr opoxy] - 2
- met hyl - 2& ' g;[o)qu'fﬁo 4n 4 0 B h £ ﬁ'e e}elocr%llgfegraﬁn~

phar maceuti ¢ conposr L on Contri Shh
sk Slosthe. frordmd @ (4] ook sal t t her eof

accorglng to any one of claims 1 to 8 as an active

i ngredi ent apgdy a phpy Npcadd £l v racsaptabl 6, caffdFazin-

10. The pharmaceutical conposition according to claim

9 1-orltpwadaeng oF , PréEmerdtagaendiuialo Nl vbusmesyst em

di sorders selected from the group consi sting of

schi zophreni &) r ef 1 et oFyhenay facttabbEghear - £y orpiperazin-

schi zophreni a; enotional disturbance; psychotic

di lsarlderut armoid- i ot derdrdi Yol gquinokype disor der ;

bi polar Il type disorder; depression;, endogenous,

depr essi on; Jor7dE%Te%e@%ﬁ?0rﬁﬂﬁﬁﬁﬁﬁﬂﬁﬂa%dvl PlperaZl“"

refractory depr essi on; sth nrc di sor der cloth
Sorderut pani ¢ ar&ffalak ah [ %Jg%?ﬁm i

SOCIa| phobi I e-.Cco ive, dlsord
post - t r aumat fi% E@ g‘f s%?%? S]grekhje?%h?}e[g Yhyd B§razin-
d| order; acute stre order; hysteri

ek ol s%r%ed? SoghRe SR S B ene
dlsorder pocho asi sSredactitious disorder;
d|SSOC|at|ve di sor er sexual dysfunction; sexua

desire disorger; hé@é(f@é v @ PLIS@hm o 04 ASF ; t18& e€dHh€la (1)
dysfunction; anorexia nervosa bul i m a nervosa,; sleep

digarsledindidisé Tenh di sorslerea 468 atgOhgro@busensisting

al cohol intoxication; drug addiction; stinulant

i dfoxi cation; narcotism .anhedoni a; iatrogenic

anhedoni a; anhedonia of a psychic or nental cause;

anhedoni a as&blci at-efB w4 Hodepr Bskilohpplehetonl apiperazin-

associ ated with schizophrenia; deliriunm cognitive

i Mpal Freren oxaoilgnd 14 vél ngiad r Hént s egsbed htedl wwih

Al zhei nmer' s di sease, Parkinson's di sease and ot her
neurodegenerﬁ%lve7dt%eé%e%en%%§%]%mk%P¢%%a?rh%h?lper321n‘

cause y ﬁ%@ﬂe|ner s di sease;  Parkinson's di sease and

AR At { ve ChA: Rl ChEATE VL iR 1 -

Qﬁgrrnent of schi zophreni a; cognitive inpairnent

cau¥ed by refractory, intractable or chronic

%"SLE?ﬁE”B‘a ) (b4 MRS PRS- P00R b berazin-
di-sordgry, ‘%&. >3 trﬁtm% te! elﬁyea%d%lgbgu%emg%me,

attent’i on- yperactivity di sorder; conduct

di sorder; ang; Down 54 SyndsonEe ﬁr}lthi@ﬁh@ﬁ A-yl-piperazin-
heterocyclrc conpound of the fornula (1) or a salt

t hereofoacs:or 10 No: 1 @i leyyroneH of sednal 181 Iné 01 8cas, a
dopam ne D2 receptor partial agonist and/or a
serotoni n 5- HT2A receptor antagoni st and/or an
adrenal i ne al receptor antagoni st and/or a serotonin
upt ake inhi bitor and/or a serotonin reuptake
inhibitor. 12. Use of a heterocyclic conpound of the
formula (1) or a salt thereof according to any one of
clarns 1 to 8 for the nanufacture of a nedrcanent for

. o, . T .

e and



di sorder (autism; Tourette's disorder; tic disorder;
attention-deficit/hyperactivity disorder; conduct

di sorder; and Down's syndrone, in human or ani nal

13. A process for producing a heterocyclic conpound
represented by the fornmula (147 [wherein ring Q
represented by represents (mherein zy represents

-NH CH2-, - NSCH- 7 ~ [BH24ANBberare [oQhiNiophemd 4t-lyd - piperazin-
car bon- carbon bond between the 3-position and

4-Jposl i uspaty It-Hél Haasroayrd iire Isiglcee@$ cont ai ni ng Z

and Y represents a S|ngle bond or a doubl e bond)

the ring Q néy halel3at {4 ezl %ﬁlﬁhetrhé‘ntylsé?léﬁr@@m'

fromthe group consi t|n f a Cl- yl 171 group,
a oX e T 112’59133?1 57

hydr oxy grou O O alko group, a halogenated

01- 06 alkyltgﬁéh %h ‘oup, an aryl 01-06 al kyl

giégﬂg gnogr%gh%eny%oéé;% g{j)p, J%rlio%y Cf'&gn;g}]ﬂg a
A

QR - B Q6 QY tg{@%mﬁu%y%qaldwla H0UP,
a cycIoaIkyI 01 06 al kyl group, a halogen atom a

canhanmyt QU WY alb Ny, e & QlrDtnal ko arows

car boxy group, a 01-06 al koxycarbonyl group, an am no
graaii Wi (el eyt diay earadd Gl -6 ik oyl c iriou s c e gt 1oe
group, a hydroxy 01-06 al kyl group, an am no 01-06
aldeytr igrroup whi ch may have a 01-06 al kyl group, a
thi enyl group, a saturated 3- to 8-nenbered
het&r ononocyiBid qelyrowr: @ont el nisgnbos i omiagogehing to
atonms-substituted 01-06 al kyl group and an oxo group;
RZCJraelpr es e o dtolied et . atmﬁ%?tﬂaﬂwlcqr@@kwelg‘f%@

A represents -0-Al- (wherein Al
r e‘ﬁf?é%%‘ht%l%dﬁﬁll%ﬁ?ﬂée% p XAHF cfrh%a@r%’ STt Ut of

d wh h
RN r%g&% S Ql%le?%%taﬁﬁ%ﬂ%e%@r”%??%p
01-
otrshizedteditd; SUSR disrurhence PAEI00%0
reca){segf@gls ar?@a&y%&r@élouppf&f& efl {4,000 & heo AU

consi sti ng
bipolar II type disorder; depression; endogenous

depression; major depression; melancholy and refractory
depression; dysthymic disorder; cyclothymic disorder;
panic attack; panic disorder; agoraphobkia; social
phobia; obsessive-compulsive disorder; post-traumatic
stresg disorder; generalized anxiety disorder; acute
stress disorder; hysteria; somatization disorder;
conversion disorder; pain disorder; hypochondriasis;
factitious discrder; dissociative discrder; sexual
dysfunction; sexual degire disorder; sexual arousal
digorder; erectile dysfunction; anorexia nervosa;

bulimia nervosa; sleep disorder; adjustment disorder;



(wherein the carbon-carbon bond represents a single
bond or a double bond)] or a salt thereof,
characterized by conprising a reaction of a conpound
represented by the fornul a: (wherein the ring Q and
A are the sanme as defined abos®, and X1 represents a
hal ogen atom or a group which causes a substitution

r edetdhonl tdeissame lashol dritakdgent isronmdroy adsdlation;
thereof with a conpound represented by the fornula: R2
(BRI g HE adaiei iaS18deitiem /afeve i ad sal t

t her eof .
latrogenic anhedonia; anhedonia of a psychic or mental

cause; anhedonia aggociated with depressgion; anhedonia
associlated with schizophrenia; delirium; cognitive
impairment; cognitive impairment associated with
Alzheimer's disease, Parkinson's digease and cther
neurodegenerative digeases; 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
disorder (autism); Tourette's disoxder; tic disgorder;
attention-deficit/hyperactivity disorder; conduct
digorder; and Down's syndrome.

11. Use of a heterocyclic compound of the formula
(1) or a salt thereof according to any one of claims 1
to 8 as a dopamine D, receptor partial agonist and/or a
gerotonin 5-HT,, receptor antagonist and/or an
adrenaline o, receptor antagonist and/or a serotonin
uptake inhibitor and/cr a serotonin reuptake inhibitor.
12, Use of a heterocyclic compound of the formula
{1) or a salt thereof according to any one of claims 1
to 8 for the manufacture of a medicament for treating
or preventing a central nervous system discrder

selected from the group congigting of schizophrenia;
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refractory, intractable or chronic schizophrenia;
emotional disturbance; psychotic disorder; mood
disorder; bipoclar I type disocoxrder; bipolar II type
disorder; depression; endogencus depression; major
depression; melancholy and refractory depression;
dysthymic disorder; cyclothymic disorder; panic attack;
panic disorder; agoraphobia; socilal phobia; obsessive-
compulsive disorder; post-traumatic stress disorder;
generalized anxiety disorder; acute stress disorder;
hysteria; somatization disorder; convergion disorder;
pain disorder; hypochondriasis; factitious disorder;
dissociative disorder; sexual dysfunction; sexual
desire disorder; sexual arousal disorder; erectile
dysfunction; ancorexia nervoga; 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
asgociated with Alzheimer's disease, Parkinson's
disease and other neurodegenerative diseases; cognitive
impairment caused by Alzheimer's disease; Parkinson's
digease and associated neurodegenerative diseases;
cognitive impairment of schizophrenia; cognitive
impairment caused by refractory, intractable or chronic
gchizophrenia; vomiting; motion sickness; obesity;

migraine; pain (ache); mental retardation; autism
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disorder (autism); Tourette's disorder; tic disorder;
attention-deficit/hyperactivity disorder; conduct
disorder; and Down's syndrome, in human cr animal.
13. A process for producing a heterocyclic

compound represented by the formula (1):

AM“N/ﬁ+M\X

) / (1)
xS
[wherein ring Q represented by
repraesents
{wherein
2=y
represents -NH-CHy~, -N=CH-, -CH;-NH- or =-CH=N-; and

the carbon-carbon bond

between the 3-position and 4-position of the
heterocyciic skeleton containing 2 and Y represents a
single hond or a double bond);

the ring ¢ may have at least one substituent

selected from the group consisting of a C1-C6 alkyl
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group, a C2-C6 alkenyl group, a C2~Cé6 alkynyl group, a
hydroxy group, a Cl1-C6 alkoxy group, a halogenated
Cl1-C6 alkyl group, an aryl group, an aryl Cl-C6 alkyl
group, an aryl Cl1-C6 alkcoxy group, an arylcarbonyl
group, a C2-C6 alkenyloxy group, & CL-Cé alkanoyl
group, a C1-C6 alkanoyloxy group, a cycloalkyl group, a
cycloalkyl Ci-Cé alkyl group, & halogen atom, a
carbamoyl group which may have a Cl1-C6 alkyl group, a
carboxy group, a C1-C6 alkoxycarbonyl group, an amino
group which may have a C1-C6 alkanoyl group, a nitro
group, a hydroxy Cl-C6 alkyl group, an aminc C1-C¢
alkyl group which may have a Ci-C6 alkyl group, a
thienyl group, a saturated 3- tc 8-membered
heteromonocyclic group containing 1 to 2 nitrogen
atoms—-substituted CL-Cé alkyl group and an oxo group;

R, represents a hydrogen atom cor a Cl-Cé 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 C2-C6é alkenylene group) or a Cl-C6
alkylene group;

provided that when A represents a Cl-Cé
alkylene group, the ring @ represents a bicyclic group

selected from the group consisting of:
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(wherein the carbon-carbon bond

represents a single bond cor a double bond)] or a salt
thereof,
characterized by comprising a reaction of a

compound represented by the formula:

A—X,

(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 therecof with a compound represented by

the formula:

Ry
ant
HN N
N/
R S

{wherein R; 1s the same as defined above) or a salt

thereof.



	Biblio.	(p. 1)
	Desc.	(p. 3)
	Claims	(p. 160)
	ISR	(p. 175)



