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WD 2004/ 026864 PCT/ | B2003/ 003902 -1 HETEROCYCLI C
SUBSTI TUTED PI PERAZI NES FOR THE TREATMENT OF

WEOHHAZRBHRENI A BACKGROUND OF THE | NVENTI ON 5 H¢ii/8B2003/003902

invention relates to heterocyclic substituted
pi perazines, pharnaceutiéal conposi tions cont ai ni ng
them and their use for thé™ treatnent of schizophrenia

and QIBPEREROYCRIC SHBSHTUMED PIPERIINESFOR THE
heterocyclic substituted piperazine derivatives of
this inventi oﬁ'REImTMEN'I'bO% g@ﬂﬂl@?ﬁﬂﬂ‘l%t agoni sts of
dopam ne D2 receptors and of serotonin 2A (5HT2A)
receptors. Other heterocyclic piperazine derivatives
that are usefghcCk@ROUAND ORTHEINVERNTEINI zophreni a
are referred To Tn United States patent 5,350, 747,
whi ch issued on Septenber 27, 1994, and in United

St at .15. pat , 357 i LS . . .
2oooﬁsrﬁe§_& eBﬁ&in@&ége%i R%@?g@&g?egtjﬁ%}tg{%o@}ﬁ&ﬁ cinde,
pHekeraeaatcdl NcoMmpositiond | cataring Ghear gncpahairi nse afodt the
pi peridine derivatives that have been stated be
treaiment Qés@nzcmkg%'ﬁcmdcotgséﬁ?@"%!rf@rv%%v ehd “to

in P ' ' i . .
R s S e A
%«gﬁbi’tngaﬁ\iitlynaiﬁnmgbﬁmd dbpaminve H2piesepistie @ngnof serotonin

cenber 19, 1990. These patent applications are
2RI PAARIRSEPISei n by reference in their entireties.

SUM%%%&E‘%%M@@%%% fiBavATRSeHat | dvéensefan for the
relates to conpounds of the fornula 1 WO 2004/ 026864

RETTIBR00B/ SBaphrenia e Kaferrgd ta -in Uniteks Skpteqapatent
5,350,747, which issued on September 27, 1994, and in United States

patent 6,127,357, which issued on October 3, 2000. These patents are

incorporated herein by reference in their entireties.

Other piperazine and piperidine derivatives that have been stated to
be useful as antipsychotic agents are those referred to in PCT patent
publication WO 93/04684, which published on March 18, 1993, and
European patent application EP 402644A, which was published on
December 19, 1990. These patent applications are incorporated herein by

reference in their entireties.

SUMMARY OF THE INVENTION
The present invention relates to compounds of the formula 1
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Z R3~~ RlL ~ R2 X-Y wherein X is sulfur, oxygen, SO
S22, CH2 or NR1O; Y is nitrogen or CH 5 Z is

waoamogsu or CH, Ais -(CH2)nCH2-, -(CH2)nO-, PCT/IB2003/003902

-(CH2) M\R11-, or -(CH2)nC(R12R13)-, wherein R12 and
R13 are independently seI%ect ed from (Cl-C4) alkyl
optionally substituted wi4h fromone to three fluorine
atons, (Cl-C4) al koxy optionally substj gt e ith
fromone to ree fluorine atonms, hydro

am noal Kk r R12 and R13, together w h the arbg

to whj are attached, form onyl

ig4anli ntegef fromo four are
iMdepgndent Ly sel ected fr w Nal ky!

15 opti substituted W th_fy o threep
fluorine\atons, ) al oxyRopt |y subsiN tuted

with fromone #o thre ori ne atons,bBal ogen, nitro,
cyano, anXne;Y(Cl-C4) al kyl am no and oR (Cl-C4)

al kyl am no; or, when X is NR1O, one of R4 and R9 can
form together with the carbon to which it is
attached, and togetRer with RLO and the nitrogen to
20 which it is attached, a heterocyclic ring
containing from4 to 7 ring nmenbers of which from1 to

3rin e hetero C 1l rom
ni t r ¥ Fﬁ‘ﬂg;?g%ﬂ{uén%?( V21K Sb %eﬁ (\SArﬁlﬁlléh 't he
rema'\ML% Fgé}gormaﬁbers are carbon, with the proviso

t hat 1forrrsar|ng with one of R4 and R9, the
ot he?Z |sfn|tRzgeIndr@b| is absent; WD 2004/ 026864

BRI, R,
whebsihi tRitednsM RP® faremimiependenthy @léd:tedr frpm e(Cm%a) aallyl
(Cl- &) al koxy tlonaII sybstit ut.ed o
apbonahesulystigetat B mondio fhise fuPUEsAoe. (G Ak
FRbORIREU R bt tri e A0aRe gt iy, anc
dntho8Mo/l; al kyl , aryl -

or R'2 and R'3, together with the carbon to which they are attached,
form a carbonyl group;

m is an integer from one to four;

R* and R® are independently selected from hydrogen, (C+-Cy) alkyl
optionally substituted with from one to three fluorine atoms, (C4-C4) alkoxy
optionally substituted with from one to three fluorine atoms, halogen, nitro,
cyano, amino, (C4-C4) alkylamino and di-(C4-C4) alkylamino;

or, when X is NR', one of R* and R® can form, together with the
carbon to which it is attached, and together with R'® and the nitrogen to
which it is attached, a heterocyclic ring containing from 4 to 7 ring
members of which from 1 to 3 ring members are heteroatoms selected
from nitrogen, oxygen and sulfur, and of which the remaining ring
members are carbon, with the proviso that when R' forms a ring with one
of R* and R®, the other of R* and R® is absent;
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(C1-c4) alkyl-, or heteroaryl-(Cl-C4)al kyl -, wherein
the al kyl noieties of the aryl-(Cl-C4) alkyl- groups

wapa4nbasehet er oaryl - (Cl- C4) al kyl - groups can BPET/1B2003/003902

optionally substituted with fromone to three fluoro
atons, and wherein the |$y and heteroaryl noieties
of these groups can optiorally be substituted 10 with

one 10 1B FPUORE! IréRRlbRdoRteGBIRRY fitrh fhidreggﬁeFC% -£9)

t wo substltuents pendently selected fro
atkyi optnomﬂyrwbatlwmd witfClronCaine db Rlyﬂeeofmc)rmeaaﬂoyns and (Cy-

iy Shfiendly st M ab Ao bl 1R AR o
threeﬂ’ﬁé ardgénagemm) Bﬁwﬁasncﬁ?an rs@usﬂfm@@mﬂmnﬁrbm one to

sel ect ed rom rogen, 15 al

tige- flopying atesng, aé)f'y’rC(QiPy? w(lenelmﬁ 93% RN ( Cm@u)ealbﬂr qryl-

(ﬁb’%ép Sgtgf §F tﬁ%teré%}ll- g Caa{géyl , &/#??%Eeth%lm ﬁ@éﬁés of the

@ﬁlqwss ?@tm;begmntpsomﬂ khe Betesdad/{CACW alkyF dqwmm eat e

ree fluoro atagns and can al so _be independent]

apsenAvasyBptiEiied with freen Qe i mﬁeeﬁvﬁ@ 2iH % A dowprein the

FHHd AV ERRIgHS 61 s rdultbest pfiofiay) BE sybsiituted
vgtfmrmef ca@m mere)pswtommmer)ts,s lmeterablyedvim Itfhorh[j @ayo otte thvo
t uor rein e a
b gty M dhstiibly SedleTEEnE nal o Tikn a8R0e opeAney (G
(§6‘)' la‘mw "o‘pbh@ﬁaw Eib &8t wilRTRns bhet ot ihesd ?fluonﬁé %‘t@r‘h@ bl

ffomzero to'two substituents, independently selected
(Cn6h) Bikosy optibnally, subatitiged wf@rfmm(ooet@ahreﬂ %wme atoms;

T uort ML FSHE: h%é‘rﬁ%ﬁe“&ﬂy 35l B biwgeeh ha. crcy

eﬁkgbsecmt%geélkwy hafyl, oafy|-aeCH)oalkil- eehétbrmarryman@tm@roaqn
can orm together with the carbon t
(me}yh alkyls yvheéetnameealkylam@wthegétfﬁee (1t Ga) t ey “and (Cs- C4)

AR°Uo0R% . B HACARN, ShiosthuieB 98 Yo Sfte B three fiyoro

I'cC rirng contal ning
atomg ameindzat alsofbeBMdebenﬂerﬁﬂwmtibrtady 3ubktigtetewithrah amimo

G St nst hieein Sk MoRIE AnRarels Gy
e\f;rwﬁ{ lﬁé%gnhoea‘ﬁglfl(@ I@Q dgk;%jréﬁpi% bﬁ"b?rﬁ ?@tlﬂ%%ﬁ%n@leﬂ' With from
atlesierthreeNiuQOOO0RG 86 WETLINBReOsyDasd teteroarpimaisties of
TSR, BT U0 B B A SO
phefhalilii erobf 2¥IcS1® tWetrdubMdtifients, independently selected from halo,
nitro, amino, cyano, (C4-Cg) alkyl optionally substituted with from one io
three fluorine atoms and (C4-Cs) alkoxy optionally substituted with from
one to three fiuorine atoms; '

or one of R* and R® can form, together with the carbon to which it is
attached, and together with the quinolinone ring carbon of W' a saturated
or unsaturated heterocyclic ring containing from 4 to 7 ring members of
which from 1 to 3 ring members can be heteroatoms selected from
nitrogen, oxygen and sulfur, and of which the remaining ring members are
carbon, with the proviso that when W' forms a ring with one of R? and R®,
the other of R? and R® is absent;
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the there is a double bond between WL and W2, R5 and
R7 are absent; R5, R6, R/, and R8 sel ect ed,

Wo pabepasdent |y, from hydrogen, hal ogen, 5 ni t POT/IB2003/003902

cyano, am no, (Cl-C4) alkylam no, -(C1-C4)
al kyl am no, (Cl-C4) al kyl _opti onal I y substituted with
fromonetothreefluorlnedfatorrs and (Cl-C4) al koxy

opti qakd ERSAP Shttwe g gwﬂgg 5&9%8%@1;,& ee?aér{dfr?é [T

atons; or any two of
\W{ ta 8 bpresards monoptianas doublk band ougﬁah ttes pmMo tHrsa when

288 Sp Ll ot Beiearnl ikt B B EhbAE e ctierly or

a (CRTR?, Ratéﬁoﬁhéée@&té@“ﬁﬁiéhbﬁﬂ@ rrb;g%% ﬁymggﬁéhhlagen

wherein one ‘or two of theé ring rs
HirereYeiner 9gdNe, (Gx@baﬁﬂwimn@m du@ ) tatikytlaminm, ¢Ci-<h) alkyl

drthal SuoSRE VB od' ik, R Riorit B s FEALD
dlikowy optiohaRswsstiied \ditraftent hite R MFs@RAEMNAE Aldms;

accept abl e sal ts; of, such conpounds. Anot her nor' e

spec:qulaé‘yéw@d?f Rei’, (Ef aRd | thakate atiachadatoegarben atoms,

accept abl éq@trf {P\% éa% :PZ c%rtﬁ%dtotm %}Pé@;@gﬁgﬁa A%

artCCo)psatifated eurr‘mmﬂatmated%arbbcymhbmr@br anC;CAtssdurbted

20 co ﬁ&ﬁd of th forrrul’I and their
HISRTEIRY ReiProrvalic coANErel ong or WiepbiNte Ang gnembers
aTé @dictdiR¥om rieddie ro@g@ §rﬁ’<§3%'uff gﬂ)?ﬁé :ﬁ{%sqfthép’g%

i nvention rel at es to ounds o
quirglinopa dingacarbon o WY (Hﬁcmdtfatrhea sag weith twhef &0 RR, RS,

§ore speci fic enbodi nent
W%@&E\?ﬁﬁ%ﬁ 'Q%WAF'%& ’con'pounds of the formula
1, arﬁﬂ\dtthélphaﬂhééém%'a@éébt‘ébﬁ%?sﬁﬂ%t&@heh%@mf%unds
wherein Ais - Anot her nore specif

embodingthar morehsgemmeembgﬂlm@taofeéhlmlnveahprnumi@tesfto

oRRARES st fofa . i e SR RiHcE R Al AE=BRaR shs,
vmmenhumsn(cmg)nm s invention relates to conpounds of

the for 1, and tfhel r pharmaceutically acceptable
sal t §\not oFisiR specifitssrpbodinentves JBamyentien relates to

cB%duﬁaQQﬁ/tQQmIa 1, and their pharmaceutically acceptable salts,
wherein A is ~(CHz)mNR'-.

Another more specific embodiment of this invention relates to

compounds of the formula 1, and their pharmaceutically acceptable salts,
wherein A is -(CHa)mC(RR")-.

Another more specific embodiment of this invention relates to
compounds of the formula 1, and their pharmaceutically acceptable salts,
wherein A is -(CH2)CHo-.

Another more specific embodiment of this invention relates to
compounds of the formula 1, and their pharmaceutically acceptable salts,
wherein X is sulfur.

Another more specific embodiment of this invention relates to
compounds of the formula 1, and their pharmaceutically acceptable salts,
wherein X is SO or SO,.
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-5 Anot her nore specific enbodi ment of this invention
relates to conpounds of the fornmula 1, and their

w@banmoeseut i cal |y acceptable salts, wherein XpCHIE26123/003902

or NR10. Another nore specific enbodi ment of this
invention relates to 5 canmpounds of the fornula 1,
and their pharmaceutical Iy accept abI e salts, wherein

X i S AGKWAS n]o?@oéﬁlfcﬁfld“é’rﬁbécm 'nft' the ?ﬂvgﬁﬂ%n Orf(fle{t@é Zto

invention relates to conpounds
compioungé af riee &artriuda ], ﬁndctheptpﬁarmasautaally adeeptdhbie Balts,

nitr.o sfer nore specific enbodi nent of this
Whﬁv%’ﬂ%f@ncéépmgé conmpounds of the formula 1, and
thei prRfifErMRRRS! weﬂuﬁd SHRIGGMHE Cofs Mk vaei«mﬁ{ %ratéfs i1
nitrogen. Exanples of preferred enbodi ments of this

compannts of dhe farmuila flolandvingl mm@@ﬁu@caélmaqcaétable salts,

|y acceptable salts: 15
“@%?éﬁ?ﬁ%b%g’glf’d] i soxazol - 3-yl - pi perazin-1-yl)-ethyl]-4
- met Pyotiierd motlé hapskaificl éThbl(thlﬁﬂirit Nof2 tisig €invention relates to
6-[2-(4- benzogd ]isoxazol - 3-yl - pi perazin-1-yl)-ethyl]-4

campsLRgs 08 the Tomlay r1®aI‘dH-h§lI iRtBrmaceutigally acceptable salts,

( ]i soxazol - 3-yl - pi perazin-1-yl)-ethyl]-4
“&&n%‘phé'&ﬁﬂégégo di hydro-1 H- qui nolin-2-one;

6- [ 2Anditen rujrd ] spamifiz cémBednmqmﬂpefr a1is ninkentjdn) relates to

th lin-2-
oRTpstioks sk 155 forfle o 26k el BTG R G qé?@'a;”ﬂ%;eb&h%
wrféTé’ihnﬂsth{roéeﬁ di hydro-1 H- qui nolin-2-one;
2- (4-benzo[ d] i soxazol - 3-yl - pi perazi n-1-yl) - ethyl] 1

4 4 Bpxamplesyof - peefarrad hgmbedimeniguiohdhisniveniion are the

i BRIORY LA B Bt )3

63[ 36@[2 ﬁ%&ﬁbm isggé%cﬂ??-xéﬁplb?rﬂmﬁryﬂ)z?myq-ﬂymﬂﬂﬂ@ydf -1-3
déW[dﬂé‘Hﬁ ﬁ@'ﬁ@@ﬂ aiqni%xalzo?/ goyl pi gglrggl :1n1 ylo)neet hyl]-3
d'GnEt@yﬁen]zorcﬁ]lsoxazol -3-yl-piperazin-1-yl)-ethyl}-4S-methyl-3,4-
dihydro-~1H-quinolin-2-one;
6-[2-(4-benzo[dlisoxazol-3-yl-piperazin-1-yl)-ethyl]-4R-methyl-3,4-
dihydro-~1H-quinolin-2-one;
6-[2-(4-benzo[dlisoxazol-3-yl-piperazin-1-yl)-ethyl]-1,4-dimethyl-3,4-
dihydro-1H-quinolin-2-one;
6-[2-(4-benzo[d]isoxazol-3-yl-piperazin-1-yl)-ethyl]-4,4-dimethyl-3,4-
dihydro-1H-quinolin-2-one;
6-[2-(4-benzo[d]isoxazol-3-yl-piperazin-1-yl)-ethyl]-1,4,4-trimethyl-
3,4-dihydro-1H-quinolin-2-one;
6-[2-(4-benzo[d]isoxazol-3-yl-piperazin-1-yl)-ethyl]-3-methyi-3,4-
dihydro-~-1H-quinolin-2-one;
6-[2-(4-benzo[d]isoxazol-3-yl-piperazin-1-yl)-ethyl]-3,3-dimethyl-3,4-
dihydro-1H-quinolin-2-one;
6-[2-(4-benzo[dlisoxazol-3-yl-piperazin-1-yl)-ethyi]-3,4-dimethyl-1H-
quinolin-2-one;
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qui nol i n-2-one; WO 2004/ 026864 PCT/1B2003/003902 -6

6-[ 2- (4-benzo[ d] i soxazol - 3-yl - pi perazin-1-yl)-ethyl]-3
wQ deodiopasthyl - 3, 4- di hydro-1 H qui nolin-2-one; PCT/IB2003/003902

6-[ 2- (4 benzo[ d] i soxazol - 3-yl - pi perazin-1-yl)-ethyl]-1

, 3,3,4,4- pentanethyl -3, 4édi hydro-1 H qui nolin-2-one;

5
6-[2 - 3
Tl i = il ATk Lot
dmyplzo [1H-qainolin-2-one;

H- i -1 | x | 354 =3, 4-di
1 el RS DY P b T 8 4 4
pb‘ntaﬁﬁ'@th?l 33 oih drl@l-ﬂﬂ?-qumohn -2-one;
raZ|n G%rb Zﬂﬁ‘é dlrrethyl-34 10 d g
H quirigr@nben !soga:{q qw piperazin- 1-yl)-ethyl]- 3 4—tnmethyl—
I I t hyl }-3-net hyl - 3, 4-di

SRR b PRt O Y |
H | n@azeld- @Wln)danol@vbﬂmer&zmﬂ-yE]Id‘iWI}-%’m@WI BEt-dildi®:
4- di hydro-1 H quinolin-2-one; 15 6-{2-[4-(1
1H-AwA8 ‘612%'3% ) - pi pera2| n-1-yl]-ethyl}-3, 4-di met hyl -
4- digh 0 _ -
o 2'6(%(1[{;10g F&g@lﬂggft&) @Eﬁn y rl [-ethyl ;1|4nd|metmfl 34hy|]
diydeo-3 Hiquinope-2t amest hyI 3 4- d| hydro 1
H- 25 ; . . :
b [ 6 -1 lRrek ) mlegraing T YesavkBrmetvy vy
11—Bq§m6f“ﬁ12|_m hyl - 20 3, 4-di hydro 1 Hquinolin-2-one;

2-(4- Benzo[ d] i sot hi azol - 3-yl - pi perazi n-1-yl)-et hyl ]

- 4 4 Ba{2- [ (- azols?’-le)dmwazm 1-yReeiyhs13-ginzetoes, 4-

d@%{i%é’a'jf%gﬁ‘ g‘[‘%?%edthu azol - 3-yl - pi perazi n-1-yl ) - et hyl ]

- 7 Clg-{2-fa-@, I-mrﬁiatzbll-tkﬁzt)miﬂJer&z#r-Wyl‘]yaihyl}-B ,4-dimethyl-3,4-
qui nol 1 n- 2- one anesul fonate; 25

dd?){d]rczﬁl')ﬂh BUIRSBN @ PRt hi azol - 3-yI - pi perazin-1-yl ) -et hyl ]
-7
H- qui ng@n %&Cﬁde] #Fgr oc%grﬁgéré%ﬁan)oeﬂqyl] -1,3,3,4,4-

p@n[célnéthybé;ﬂzdl[nglmnosﬁﬂmmdn Bonb p| perazin- 1- yI )-et hyl ]
64 { g 6[-@ %benz&fd]lso%hiazg-sh-yl piperazm 15 noghyﬁ 33 aqnmethyl-
dﬁJdﬂW@Jﬁ-ﬁthbnmmﬁfeaZI n-1-yl]-propyl}-4,4-dinethyl-
' 6-[2-(4-Benzo[d]isothiazol- 3-yl piperazin-1-yl)-ethyl]-4,4,8-trimethyl-
3,4-dihydro-1H-quinolin-2-one, mesylate salt;
6-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyl]-7-chloro-4,4,8-
trimethyl-3,4-dihydro-1H-quinolin-2-one methanesulfonate;
6-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1 -yl)-ethyl}-7-fluoro-4,4,8-
trimethyl-3,4-dihydro-1H-quinolin-2-one hydrochioride;
6-[2-(4-benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyl]-4,4,8-trimethyl-
3,4-dihydro-1H-quinolin-2-one;
6-{3-[4-(1H-indazol-3-yl)-piperazin-1-yl]-propyl}-4,4-dimethyl-3,4-
dihydro-1H-quinolin-2-one;
7-chloro-6-[3-(4-1,2-benzisothiazol-3-yl-piperazin-1-yl)-propyl]-4,4-
dimethyl-3,4-dihydro-1H-quinolin-2-one;
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30 di hydro-1 H qui nolin-2-one;
7-chl oro-6-[3-(4-1, 2- benzi sot hi azol - 3-yl - pi perazin-1-y

WO eoproogsyd | - 4, 4- di met hyl - 3, 4-di hydro-1 PCT/IB2003/003902

H qui nol i n- 2-one; WD 2004/ 026864 PCT/|B2003/ 003902 -7
7-chloro-6-[3-(4-1, 2- benz' soxazol - 3-yl - pi perazin-1-yl)
-propyl]-4,4- dinethyl- - di hydro-1 H qui nolin-2-one;

6_ [4?’7-@4\[101‘035 ferk %Béhzg@c%aﬁéa %an gmﬁégﬁgny%yéﬁw 14,20y

dme{tByI(&A-]dIIZyd]‘eﬂH'rls]mu(wiImZ-Gn@’I - p| perazin-1-yl)-propyl]-

A bt e AT S L R e
dﬂi\yawim %szrblgvzr&ie ph2 one: |
enzi sot hi azo yl - pi perazi n- %&3 4Dy

3 e— 31(ﬂ'é1t 2ypenzipoxazal- %vlrfyaer@zm HYGoprioayil 14 me
d%y[g%d ﬁe@lﬂﬁ?m’?g% soxazol - 3-yl - pi'perazin- 1-yl) - propyl ] -

A hydr o- 1 H qui nol i n-2 one;
6- { 36{{3-[44(1 H- mdazol 3-yl)-piperazin-1-yl]-propyl}-4-methyl-3,4-

H i ndazol perazin-1-yl]- propyl} 3, 3-di net hyl -
dlhlferiﬂHy‘éi-l"BOP{ %Fféﬂﬂ nol i n- 2- one;

S Pl g —
S%Emydm-iHquBnm-Qmmzol 3-yl - p| perazin-1-yl)-propyl]-
6 { 3¢ F[é ( 11’ é benZI xazoIJB-'QI_ &perazm 1 y%) propyl]%qgI dimethyl-

3'tumaF@HH3cithnrpQweaZI n-1-yl]-propyl }-3-nethyl -3, 4-
ui nol i n-2-one. The above |i sted

corrp6u{6d§ (ai—burﬁez@lr&-af)tmweraéme*r-wﬂwr@@yl} 3cbtlimathylvbty,

ounds". The term "al kyl", as used
dﬂypé?'ﬁﬁ'ﬂwpéﬁ% ‘?’ﬁ%?vm se indicated, incl ﬁdes
sat usgBed- RSB sDhialyIB- ylcmpbmlﬁ-aeylppk@yf]e&lm@hyl -3,4-

stral_ﬁ 25 branched or cyclic i eties or
K-0eingln{2eprR5f . Exanpl es of "al kyl ™ groups

ool L RGBS Bl fen T o Bty -

dirg/alryd1H- hemy)lm 2hmﬁ3dnd 3-ethyl butyl, cyclopropyl,

6-{3-[4-(1H-indazol-3-yl)-piperazin-1-yl]-propyl}-3-methyl-3,4-
dihydro-1H-quinolin-2-one.

The above listed compounds are hereinafter referred to,
collectively, as “the Group A compounds”.

The term “alkyl”, as used herein, unless otherwise indicated,
includes saturated monovalent hydrocarbon radicals having straight,
branched or cyclic moieties or combinations thereof. Examples of “alkyl”
groups include, but are not limited to, methyl, ethyl, propyl, isopropyi, butyl,
iso- sec- and tert-butyl, pentyl, hexyl, heptyl, 3-ethylbutyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, norbornyl, and the like.

The term “aryl”, as used herein, unless otherwise indicated,
includes an aromatic ring system with no ring heteroatoms (e.g., phenyl or
naphthy!).

The term “alkoxy”, as used herein, unless otherwise indicated,
means “alkyl-O-", wherein “alkyl” is as defined above. Examples of
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cycl obutyl, cyclopentyl, cyclohexyl, cycl oheptyl,
norbornyl, and the like. The term"aryl", as used

wheoogiomseainl ess ot herwi se i ndicated, 30 i ncl uPEFIE203/003902

aromatic ring systemwth no ri ng het eroatons (e.g.,
phenyl or naphthyl). The_ term "al koxy", as used
herei n, unl ess otherw se “$ndi cated, means

B e A I
bdtek%awgfpegta)wps include, but are not linmted to,
X et hp r 0POX but ox
TR ARy R, BRI P8 PR Rt
mbl&%g Alrhturatdrd | HdpScatpsat ratirbrd hayithgooae bon mrcardl @@jme

havi ng one or nore double 5 bonds connecting
berxish oonrpealing, twihdrasben ipmshydieseiar SA hwpeawb%gadlcal

have str €
meS e e bt WA EREd U eelE ik iefe TR i binRlions, hereot.
Eké‘rﬁbi&eof FekeBy R @I@uﬁbl mbtudé thut aveheoy |limitqer apeetenyl,
but en pent enyl e term"heteroaryl", as used
pmeéyeqbutﬂﬂybwrﬁ@mﬁém se indicated, 10 includes

CPROFNG tbfin 2hafRbaR T L IRV @, RS Birfwlde RuRiated,

SIX rirng ne rom’l to 4 can
ineRidesoaionusysld erbathtic hal@equctﬁsncbmalmmgnﬁw cg 8ixd riog

AR 50t VBNGE T dentSerd . CaR B PP RS, Sefpish
@%pf@&%ﬁl gp afrGHF N ese@nRd 0,1 ARG PISIBEEIR! laYomhfi® ﬂhé!ero%y@l@d

term"one or nore substituents", as used
chetaiing froef eight @ haelve uingeneabess i twhigl fiom (g4 can be

uals fro th substituents
ngfSadms S8, keehaRaY. PO LSS ¢ Bondi ng
si t eghe Tlefmt @S or hedre” s@%@tudh@é”p@enusecaﬁetaad réfersetana
unl ess otherwi se indicated, include, fluoro, Chlmober of

rbmbes cﬁrﬁmblsbwnt&maﬂr%q% from pBaiPHge, MaXimHsB fIUme
syﬁ%tﬁld?%t& Bgs&?%ﬁr’[ﬁé ﬂgmb%l Ioﬁ‘c’t{/ﬁidtﬁ& onbli‘hg dMebi Ng

OF  preven I sor er 0 '
condi FI'hBOt@rme ‘hﬁlcﬁ hands teiogen’ maapsleidelseret, ynlese ottiangise

RO 2SR o S Lt ", (07, O Sor et
act  GholefAl4fGting”, as used herein, refers to reversing, alleviating,
inhibiting the progress of, or preventing the disorder or condition to which
such term applies, or preventing one or more symptoms of such condition
or disorder.

The term “ireatment”, as used herein, refers o the act of treating,
as “treatihg” is defined immediately above.

The compounds of formula 1 and the Group A compounds, and the
pharmaceutically acceptable salts of these compounds are referred to
herein, collectively, as the “novel compounds of this invention” and the
“active compounds of this invention”.

This invention also relates to a pharmaceutical composition
comprising a therapeutically effective amount of a compound of the
formula 1, or 2 Group A compound, or a pharmaceutically acceptable salt
thereof, and a pharmaceutically acceptable carrier.
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25 as "treating" is defined i medi ately above. The
conpounds of fornula 1 and the G oup A conpounds, and

w0 b@4/opised maceuti cal |y acceptabl e salts of theB&T/1B2003/003902

conmpounds are referred to herein, collectively, as
t he "novel conmpounds of this invention" and the
"active conpounds of thi s%nvention". 30 This

| nveRld biHdEOof RhiSmlia fy&i@g;ﬂ@%abc&l cATRPBGRS hidy

conmprising a therapeutica ective anount of a
contgioohidalaentére anddhetdfarelmagrexist & differenienandiomericand

har rmce.l#ticall .accept.abl eg?ialtq hheE.eolf. and a d all
diamleeRmIENE TPy NS JNERNPE Bl I all GRYSEhRPEREs and @
sRrEbISBA1NS! 80388 RponoaPaHadsor{uld he fapdmihe Grang A

the Group A conpounds may contain chiral centers and
confosinds ebeitiyas xacamicrmixtyres rasnek 2% ingivideakee nantipnaers and

5l BRI, SR Pyl e bR iR, Mol o 1
pHaemhesutidacdmposgitibhe aiatsthddb of aentuaatsdefieidiatase that
racem ¢ m xtures and as i ndividual enantioners and

coniain &F espieyrhem orespeeivalymbedividyal isRmers caprks; obtained
’ o _ o e

tya R mBBds slth, L epEafitpliBh, FAERGRal bRRIRAMon,

wglphl@w fjdsieotiver emm:tibh,veb%. clhnmo:tha;bglmphid sgaparatican irbethe

obt ai ne nown net ho . ti .

raedrlon o6 e FaskoRaRt o g4 P rresdateonnoRBugs enanfippers

ot &h8 LdriSourRRCSHT RitmuA 1CBRQTRE THORBNA CcongRatitls ATay! Rave

the preparation of the final product or its

ddvaotagedi as eonpaded ivdieithegrsamiombtigresodt theee comunungds,

.of fornmula.l.and the. up A ds may have
'Q&%ﬁ?g‘é’é@t o&gaggﬂigfsg&g%@tqq C@ﬁgﬁgﬁgem c mixtures of

t hesqncesmRENES, thel RohippuntisabNEsim@h Yaahdushe Group A
di sorders or conditions. 15 In so far as the caonpounds

asmpangs| are bagiel compogndapthay arerallotarable b ferring a wide
. af i W d

IR erep? B2 LA YatiBRRIROANE ancerBRE oidé SAitnouph

Nichavales anusts beAbhhmngleutisathh sgkptablelsior bedministration to

pharmaceutically acceptable for adm ni,sﬁrati 0

A, it 5t Often ofedirpiR sinr BEﬁ(%'C%topri%iE?htés‘P'@Pe e base
SR Hoh Aot HRiEosR S pmatalto ibccoptati
sadll anchtiebnt simplys copiert tothesiree base lconfpoemdiays treatguumith
abrY g{kgﬁrt\enepetagvgn h and thereafter convert the free base to a
pharmaceutically acceptable acid addition salt. The acid addition salts of
the base compounds of this invention are readily prepared by treating the
base compound with a substantially equivalent amount of the chosen
mineral or organic acid in an aqueous solvent or in a suitable organic
solvent, such as methanol or ethanol. Upon careful evaporation of the
solvent, the desired solid salt is readily obtained. The acids which are
used to prepare the pharmaceutically acceptable acid addition salts of the
aforementioned base compounds of this invention are those which form
non-toxic acid addition salts, i.e., salts containing pharmaceutically
acceptable anions, such as the hydrochloride, hydrobromide, hydroiodide,

nitrate, sulfate or bisulfate, phosphate or acid phosphate, acetate, lactate,
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an al kal i ne reagent and thereafter convert the free
base to a pharnaceutically acceptable acid addition

w@ adou/026Be aci d addition salts of the base cop@DIBRIE3/003902

of this invention are readily prepared by treating the
25 base conpound with a Sﬁ?st antially equival ent
amount of the chosen mnEfal or organic acid in an

cnﬁ%@#éoﬂ%ﬁ&t@t t&Hratd oﬁ ﬁ%drﬁ@ eSuREHaR, Imakake, daimarate,
such as net hanol or ethanol. Upon careful evaporation

glotonate, sarioharate, thenzeets,r suetbanpeulionate,i sthanggulfpnate,
obt ai ne

Th
bRt Eapruane S Gite S Haffoald (B8Rl fuéliflene:
b,§Q2q{)@¢@(¢3ma9nmab@;gan@npounds of this |nvent| on are
hosé whi'ch form non-toxic acid additjon salts,

s al t she orprgening 'Wﬁéf‘ﬁﬁc edlsP calnclud C8c c@Bfo‘i’b‘?aéWanla@ﬁ ed
t
BB P P P SPEA A 1 i

c@hceﬁoﬁ@é outdoetia éactlthat ahe, orVI@o@@tUrﬂQ@&@mplaced by an

/1 B2003/003902 -10 citrate o a citrate
atos heaing P POV MASH @ MASSTWAPET OHirel B theupigmic

mgsﬁcd?riﬁéﬁ nﬁﬁ%r‘%@éelﬁrzfgggaq HefureMet ARl df 98sbges that

anesul t onat e, sul fonate, p-tol uenesul fonate
camcbgdneaperatéd dénto tomponedaydkties present invention include

b - (2- hydr 3- ht h |t
s o o SRR BBl 20 By abRSpRSBRE surur,
ﬂﬁmaﬁawmcauaﬁ asi2eiH ¢, 'to, topdeN ofOf Sfout'e, ¥p,
g) corrpounds but for the fact that one
35@;, F%Br @r@t O e, mssoacawluce@%@pmdswbm%@rewhwwnﬂon

t t t
e UbE, Taehn AREr ol e teglii BBbentabl, SENSLEE S
cOmpoBiAtio e of ééidtprd@ruganmhieh icontain maafecbmenmrmﬂnsotnms

of 'the present invention includ [ sot ope &h%
angior Gdes, IS0'9PE/0! OMANAGR arsw‘éw & AeRRshab i invention.

f

C%ﬂ?'ﬁj ?fotp&‘%ﬂ‘ry '%@8%@7%&4@61” P 3 ses?éﬁéngﬂm for
exéfdiple tleegee irto wethigh r@dmﬂv@ss@bpeaesuphmﬁH and *C are
ingOBpRi 21 JFpel B dulg e ossuSHlisst AR EiD fBn dssays.
Tﬁ’l"tlgﬁgo“ O WL aﬁ@nbéilﬁ)nt-’ﬂ& abor HMEnidotbinst et QBﬁFcularIy

P Other 'i sotopes of other atoms are within the
psefepredoffort Hheiri paseit Pbrprepeaxationi r&ﬁdsdieé?ﬁtabl“tw Further

SLBRLH6". HACBHEE ol sB57 38 o BNARL LED2H 3
caHa thekdpedticeadvantages resulting from greater metabolic stabmty,
for example increased in vivo half-life or reduced dosage requirements
and, hence, may be preferred in some circumstances. Isotopically labelled
compounds of formula 1, the Group A compounds and prodrugs thereof
can generally be prepared by carrying out the procedures disclosed in the
Schemes and/or in the Examples below, by substituting a readily available
isotopically labelled reagent for a non-isotopically labelled reagent.

The compounds of formula 1 and the Group A compounds have
useful pharmaceutical and medicinal properties.

This invention also relates to a method of treating a disorder or

condition selected from the group consisting of single episodic or recurrent
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I ncorporated, are useful in drug and/or substrate
tissue distribution assays. 20 Tritiated, i.e., 3H

wa@pa4oaa8bon- 14; i.e., 14C, isotopes are parti ceCHIB2§03/003902

preferred for their ease of preparation and
detectability. Further, bstitution with heavier
i sot opes such as deuteriuhl” i.e., 2H, can afford

maflr iipheddifs BRBIIEIS, ARNThROGISoFRSS! ddp8sdive Adrdsis and
tabolic stability, "~ for exanple increased in vivo,

néiitbtic | dépressione melachetis adrpreesjonr isptieing 2908axia, weight

hence, may be prefe j ' e i
IoPS drapria S vaEn T ST SRR HsiotdF hERERRron; ayypical
dépressiof C@IPauastveandereesionys indiedirgf increasgeneppketite,

be prepared by carrying out the procedures disclose
hyperseraniesc REWRROMBAET 0RJIAHIO OIEIARFNIEY, Raaspnalaltective

B4R BB, SA5RoR BBl ol PRl gpesson
for exgaiple, BPolahkdicorder isigelanil disomier and cyoldttiymeic @isnrger

compounds have useful pharnmaceuti.cal,6 and dj.cinal .. .
CoRdisir tfisgrderh Slisrupiae | @ﬁ‘\é}/@_& rpaiedt gREMigh p e
h%dé?ﬁ&ii\ﬂgl a8 RHHBY; beABRbICdistRbardad abicurdeiCwitn
roup consisting of single episodic or recurrent WO
mOiel/ 0eBRdatidrCTALRRR03isnse62 andl icangjust disprdes;si anxiety

oGRS ShRbE P sttt Sl GGt AR i Rbobia
with6li Ak 280 p &t adiseieB Népedifts phobias oy axarapld, ¥specific

mor ni ng waki ng or psychonotor retardation; atypical |
ad@pﬂlngiObmS( osoGiala@nXigty.d Secksd s phabiaj nelpsagsiyg-compulsive

dlspfddis ey BRblddfa e Y 25EkAurRRKT AR Bsorder and
abiorstRiss aafbopdst aand c?@lﬂtra&mi canxidty pdisardetss dvatdedine
or mani c depression, or .exa

le, b | ar, 1 .di der,
RTAGTENRC e ER T M S
o oy S B S A OBEARL ona
ditiosdiersh briekpsyahstic idisoeders| shak@l psychatic pﬁﬂcmd@h@t peychotic
O S oSSR, BSRRAR poBBIRERY ans.
a@?@?ﬁ%&%@b%e@%ﬂﬁ%g&‘)&is,v"pEW’tichh’ﬁio@r Mis@?dé??ﬂ!élﬁ‘ch as

speci fic phobias, for exanple, specifi )
sawénen| mpjosbdapressivei alisardgr; enyQods odiardesh odsspciated with

oBYORTR R Yo Y5t B8 Shuenf AR ToRcHSERne wir
b@%&{l%ﬁﬂs?ﬁéﬁ fRjod @iBorders esabeiaisll withi shizophsarigedslirium,
dementia, and amnestic and other cognitive or neurodegenerative
disorders, such as Parkinson’s disease (PD), Huntington’s disease (HD),
Alzheimer's disease, senile dementia, dementia of the Alzheimer's type,
memory disorders, loss of executive function, vascular dementia, and
other dementias, for example, due to HIV disease, head trauma,
Parkinson's disease, Huntington's disease, Pick's disease, Creutzfeldi-
Jakob disease, or due to multiple etiologies; movement disorders such as
akinesias, dyskinesias, including familial paroxysmal dyskinesias,
spasticities, Tourette’s syndrome, Scott syndrome, PALSYS and akinetic-
rigid syndrome; extra-pyramidal movement disorders such as medication-
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personal ity disorder; schizophrenia and ot her
psychotic disorders, for exanple, schizophreniform

waolzaaeksss, schi zoaffecti ve di sorders, del usi oP&El/IB2003/003902

di sorders, brief psychotic disorders, shared psychotic
di sorders, psychotic diSﬂ%ders wi th del usi ons or

hal [ uci nations, psychotic €pi sodes of anxiety, 20

ing[k‘,éc?t ynﬁ%ﬁféﬁﬁt edis¥iddhs,PS Y&t osixampisy ¢ eilrsle pimhduced

I'sorders such as severe major depressive disorder;
Parkirssauissoy deurslepticonhkgrent wyndrome,yeeiioleptigiadiagsracute

h te. ' i i.at. ' .
ooRea PR FER Af H REB AEM BRI R el e
djkiestRhr apda; niRliddtionrhducktirensdsiurakndiremoas;t i chemical

ot her cognitive or neurodegenerative 25 disor

depryiflensigea eridnadaicions {@8sedemendenging Pﬁgt%na‘g‘ﬁéis%a?e
; .zhej ! i . i . i i
oo BT BT g e
bek@goltal vaddictirts @och vas el aiddibtioanto ayanablihg; otdret ocular
denentias, for exanple, due to H'V di sease. . head |
disPEARTE, SUPHIAS SERHPOEN3 28Kl RCNESMIG IeHRPBRAINY 1y &e ammal,
nc!)\.fafn,reﬁ taﬁﬁptﬁﬁé@,fnfoq%ﬁéfﬁ%%@hﬂﬁst%ng% PridhiRASIA ned dleeich

ol ogi €S; novenent di sorders such as

trelimensi an, anhpsiki rosa ampauridudf rhef enmllal pardxgional A
cafRaHBeo" BNV R Al PP atE gr HoRtp el ot

ir%éémﬁoq>§lﬁ@rnagekdéf®f%6ﬁaﬂioﬂj sorders such as nedication
004/ 026864 PCT/ 1 B2003/ 003902 -12 i nduced nobvenent

di soifher sompounds affpenulacliandethia GroHEUR &PMpounds, and
Par ki.nsoni sm. ur_ol | 0 t n :
L OB SR "Bl0ABL o BRI 1o heren,
cORstRERP s the dhews] comscurrisadbhitsis dnvention” and the “active

neurol eptic-induced tardive dyskinesia and
caaposads o thin daNesWORoest ural trenour; chenical 5

depeRqen Cfn@?gﬁ"&‘fj a?lggi 8‘%'%%2 rt()_e-eg- phé’rﬁpa‘;]deéﬁﬁ!?&li Tondsitn

addi ctions oh oi n, ‘cocal ne,

coapristticaze thempeuticallyt ieffectivir grheuntb of ba tadmpeuntl of the
behavi oral addictions such as an addiction to
TR hgT CamEPU ) RMPRHIEh i Bhattaspeticgiy ageentabl sat
théYeRE Mrfd éEhgﬂﬁgé’éméally‘a@céﬁm@oarriéﬂ?P| udi ng a human,
conprising admnistering to a manmmal in need of such
10 t ridas rieventam afssurglaiss to cophermacetiaahcanapanifien for

GBorh 8rden 6P BRI 8P PEFIBFGIA pRbbY,r recurrn
rhéjeRbiepeessHEdidbaRisl alystHyntieRiédrtiers, depressive neurosis and
neurotic depression, melancholic depression including anorexia, weight
loss, insomnia, early morning waking or psychomotor retardation; atypical
depression (or reactive depression) including increased appetite,
hypersomnia, psychomotor agitation or irritability, seasonal affective
disorder and pediatric depression; bipolar disorders or manic depression,
for example, bipolar | disorder, bipolar Il disorder and cyclothymic disorder;
conduct disorder; disruptive behavior disorder; attention deficit
hyperactivity disorder (ADHD); behavioral disturbances associated with
mental retardation, autistic disorder, and conduct disorder; anxiety
disorders such as panic disorder with or without agoraphobia, agoraphobia
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The conpounds of formula 1 and the G oup A conpounds,
and their pharmaceutically acceptable salts are al so

WO edoafozased t 0 herein, 15 collectively, as the PODW003/003902

conmpounds of this invention"” and the "active
compounds of this inventi 21{51 This invention al so
relates to a pharmaceuti ¢ conposition conprising a
whﬁ@utaﬁgfgfyctﬁl pah éfcfl&?rﬁbi/es@&lénbh@ﬁ&aé F&”@ﬁ&fﬂﬁleOfspbblﬂc
or a oup compound, or a p arnaceutlcally
aniowe pphbbiass aacial2 Gnixiedy, e@b{:lahnrd‘l%bl@h Lbagssiverenpyjsive

I {
IREHre sap APt JoPkRing PERH R aBNF g G B By
_ab@Bdistrbed gRbRfdretadd ofarfdraidedl emxiEigi disorddrer Lbdrd@rﬂme
maj or depressive disorders, dysthymc di sorders

pelsonalityi disoreary owblmnhremmlmﬁit PH‘Q!eB?W‘Gnd'SOVdefS for
e?%rlg\g [2° I@ﬁ |5§Rﬁt%9\ fggrfl o3§om§§% udhiog ﬁé‘&[v%xd@ord%ﬁé gcfglus%énal

nrng Bk

d[s@?dﬁré&ﬁrlemps ahotid drbrdats psiesaad qmy(:hotlas elaxcirde/rs psychotlc
depr essi on) |ncludlggﬁ|ncreased a

Ciappiers i SIS B DO NEs PRCIRN PPISpUER of @pxiet,
aﬁggg{)%@: ShiRC Wite ;91%@%& egs d1ie ehoRb" P%oﬁj&’é}ée&ﬁho'&s

AreSTuers pressi on, or exa
sbugrel anajor dospredeive isprtar, mMoodi smsdreier@nassomated with

T 3005 e A 08, S

b%o?% §8brdetiidod &%Bﬁiér@ %1§éo<§ia®*du\ﬁ/hﬁ%ﬁ$zo®ﬁ$&ﬁaabl@ﬁ|um

nental retardation, autistic disorder, and
dearaitiat  @nd opdwrestianandt yﬂhen cogoiive g;cmealgo%qn@ratlve

disidosoeuth ScipidiineSy bisds PP HGriARRh Y AEa% ()

A HIRefs e, sepmei ddriedthniersentiep bf eh@rmth?elmers type,
speci fic ani nal phobi as, social  anxiety, socia

rpebiya disstderssiloss @inpxacitive fupclQn.duasCuar @lgglentla and
G RE Sl 5 BaBR, - WU Ly S Lickatod RO1 afatid

ss’di'so general il ze
FHrRIAEOEE Sdisbasele Huntingionze disenad) Riclds sdisekse, Creutzfeldt-
schi zophreni a and ot her ps% hotl c disord

BkaINEBse; Bf SUpHPATIK BN g PRonoYSTnt Haiarieesuph os
agﬁr?e%'i érsd s@ﬁ{ LNl Q?n@or ‘?ﬁlﬁalbrFSFOX%H@FOtdy@kmeSIas

I SOr are psyc Otl C I sorde éC hoti c
astba:lties ,STaurette'sedyunsirams, Scothalhdkdinnat PAhSY Spapd nblnnetjc-

B B Gest S o o ARSI duth ' mediation
induced movement disorders, for example, neuroleptic-induced -
Parkinsonism, neuroleptic malignant syndrome, neuroleptic-induced acute
dystonia, neuroleptic-induced acute akathisia, neuroleptic-induced tardive
dyskinesia and medication-induced postural tremour; chemical
dependencies and addictions (e.g., dependencies on, or addictions to,
alcohol, heroin, cocaine, benzodiazepines, nicotine, or phenobarbitol) and
behavioral addictions such as an addiction to gambling; and ocular
disorders such as glaucoma and ischemic retinopathy in a mammal in
need of such treatment, including a human, comprising an amount of a

compound of the formula 1 or a Group A compound, or a pharmaceutically
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10 severe mmjor depressive disorder; nood disorders

associated with psychotic disorders such as acute
woreowm2anel depr essi on associ ated wi th bi pol arPCT/1B2003/003902

di sorder; nood disorders associated with

schlzophrenla delirium _ denentia, and amestic and

ot her cagnitive or neur odd@enerative disorders, such

?gﬁﬁab@sggﬁ iher&hS SRS i§ PFtectiN i %&g@ﬁ;ﬁg{;@%&der or

e| mef's di sease, senil
cdaditiohj anda phlaemAbelhltmangacseplytpEz carrienory di sorders,

| oss .of executj.ve f tion, vascul ar,.dengn
ot ho M pPatic srgpOdimet o M B Bhrc Palesto % v
rﬁétﬁaafﬁvheré’ﬁrthbrmg&dér @r Sc,%aﬁfon Hnai lsnﬁéuﬁg thedled @@%@lected
Pi ck's di sease, Creutzfeldt- Jakob di sease, or due to

fraum tajpe depiassiag, cinglenapisade depassion; Jeswsentadeprgssion,

B RS a@%é%!; Bb@Rsionh *PHShAT e er:iiPEr R,
MI@fH anMi Y& d@iserdeki netic- rigid syndrone;
extra ¥ram movenent di sorders such as nedi cati on-

i ndude® hﬁsw@ﬁéenspacl&@r%b@dmat obxthigpinyention relates fo the
% %8 %)chh l%%qﬁe d? é‘é#ﬁ{af‘%?%%mn HEHa? llgmélr‘fgzéreated is

gnan neur o 1 C-1 uce acut
s@j@temfrem maﬂmemlap schmduafé@btwem|sorallea,t telasienal disorder,

neur ol eptic duced tardiv i nesi a,.an
w@ata@s?ﬁwqqsﬂ@ég Piss Cirosger %fﬁ‘iupsy%w@& igprder, shared
ARy DAL i e o GERASTANRAS e,

arehsohifiophegnifoss, disdrderi ne, or phenobar bi t ol ) and
behavj or,al addi ctions su dictio

o oo ARl A% Shelfit SHA0uRRal e 6. fVaShey Slatasatouthe

doevBafbhotievherm@ithy diSordeMiMBndition Heeds Weirky tfeated is
treatnment, including a human, conprising an anount of

selecteshffonmautism.: privagivendenelopmenk disoedss, And @iiestien detiit
1y WD 2004/ 026864 PCT/ | B2003/ 003902
r@f%@iw@g@dé?sal t thereof, that is effective in
tfeatAﬁW\@rUﬂi@r@lI@@biﬂerembodlméﬂldldfIthis, invedtien relates to the
pharmaceutically acceptable carrier. A nor

ahayeometed whetain She Jiserdeb or reansitios %f@tt'ﬁé)ea&?m@ated is
FRAR A8 Gofualg BRI agobe" oo Bl | oo
cxpnpudsiee disprders post-trawoatic sinessidisortkes] and phbbiad, aiclusing
oyt B SodTRah e acRay ShRal Bhgivs. oS! o ysthvm &
Another more specific embodiment of this invention relates to the
above method wherein the disorder or condition that is being ireated is
selected from movement disorders such as akinesias, dyskinesias,
including familial paroxysmall dyskinesias, spasticities, Tourette’s
syndrome, Scott syndrome, PALSYS and akinetic-rigid syndrome; and
extra-pyramidal movement disorders such as medication-induced
movement disorders, for example, neuroleptic-induced Parkinsonism,
neuroleptic malignant syndrome, neuroleptic-induced acute dystonia,
neuroleptic-induced acute akathisia, neurolepiic-induced tardive

dyskinesia and medication-induced postural tremour.
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Anot her nore specific enbodi nent of this invention
relates to the above nethod wherein the di sorder or

wa@oondioedsen that is being treated is 10 sel ect pdI/iB2008/003902

schi zophreni a, schizoaffective disorder, delusiona
di sorder, substance-induc g psychotic disorder, brief
psychotic disorder, share psychotic disorder,

PSy cAgbirer $hérer Q%cmtu enitRdimeRNer Mis TRebiriah RMRES tthoRe
and schi zophreniform di sorder. Another nore specific

above divetbod vdfereii tha diserderoar cenditier that ishbeingstragledels

sglgtggﬁ Homg agliryn@hﬁgﬁ‘leﬁ? rdef ragfﬂoe%gét%;gd; o&igéart chSniftéd Wt
ne@xricgeRBREtivei didieers, anshiort t g8t iFarkiAebh's| tdlsease (PD),
l_'Ié’;l%geract Ivity di sorder. Another nore speci fi

ipaiomint diseasehi HPhv ef\zheimers aflissase tw"eabfé%enﬂa

Bl A Bbprblifert B5E Shsfonf bRl Gt
afddsotheéerdenpaitias, dos exeaple, oblaesml iV cdisgadesi Ivead trauma,

di sorder, post-traumatic stress disorde and pho
PeHEneR heliberse, dTUBIMSIPR' dISSRSPNBES diﬁ?@s§pé§reluFZégldt'
JQQ@@H%%aseAr&tJ‘L%rtormﬁﬁpﬁo%IB igsenbodi ment of this

Invention rel ates above net hod wherein the
di soMethemrmomepemm anhizadimenbefl igjstineention relatego the

oIS TECPARRrEY R RGBT O By eSO to a

h@lw&iﬂ faemeqﬁeatm@ﬁﬁéﬂ &yt fnRSor et €8rhérbfd disyriIdrS BEcoriitiris
ég r one, S and "aki netic-rigid syndronme; and
se

t@tfméh@mdlsmmﬁd condiipae refegad o gxany of the above

nﬂ&ﬁ{)(g tion-induced novenent disorders, for exanple,
‘eptic-induced Par ki nsoni sm 30 neur ol eptic

mal i oarthe Hpsathent of tiepression, I@ﬁ)ﬂétglusehizaphr‘ema or any of
dystonia, neuroleptic-induced acute akat

R QIS QTEPTSr IR GENGTPBS VelerigpiRiahoyean he deSeriptions of

VI PRAGEH BB oA o M AR 0o

cemipotinos rof tloi |m\PBrmonmeanbearsedehaioa;urtohon véith abewe more

A SEREEELD B oD LB b

aﬁ'ﬁﬂ@ s§aﬁ§dﬂ%th‘%fanc%” el d cdﬁ%{ﬁé?l%ﬁge\ﬂﬂhafthé/ €active
di sorders, such as Parkinson's di sease (PD),

camuoumglsom‘ tiwlednm@a@en(nnmdemewe@ﬂmhngedneww@ infdpitare,
se?emta‘lve setotonin reuptake inhibitors (SSRis), NK-1 receptor antagonists,
monoamine oxidase inhibitors (MAOIs), reversibie inhibitors of monoamine
oxidase (RIMAs), serotonin and noradrenaline reuptake inhibitors (SNRils),
corticotropin releasing factor (CRF) antagonists, o-adrenoreceptor
antagonists, and atypical antidepressants.  Suitable norepinephrine
reuptake inhibitors include tertiary amine tricyclics and secondary amine
tricyclics. Suitable tertiary amine tricyclics and secondary amine tricyclics
include amitriptyline, clomipramine, doxepin, imipramine, trimipramine,
dothiepin, butripyline, iprindole, lofepramine, nortriptyline, protriptyline,
amoxapine, desiprarhine and maprotiline. Suitable selective serotonin

reuptake inhibitors include fluoxetine, fluvoxamine, paroxetine and
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denmentia of the Al zheinmer's type, nenory disorder,
vascul ar denentia, and other denentias, for exanple,

wala@4ooeshll V di sease, head traunm, Parki nson' sPdi/s2a63103902

Hunti ngton's di sease, Pick's disease, Creutzfeldt-
Jakob di sease, or due to ngltiple etiol ogies. 10
Anot her nore specific embd8i ment of this invention

sér@.laiﬁhés t OEKAMPIELOBE RSARENINEET Stidadd1e ifpRsENdnolude
formula 1 is adm nistered to a human for the

isocaeaxeaid, athensjzinaoand thasndcysloryaRlige.di Suﬁ@@esfecyerﬂble

o ncBFU5E bR TBALE 5p  HR, S0 o

and foradiéealinee Psuprake @fﬁhlﬂﬁ@l’fse@ﬁllm@. lrartheepnesent mventlon
schlzophrenla or_an t he ot her disord

veplataxing. eSMéagI@oCBEowagﬁmﬁFﬁemw@r ’ﬁ?'ﬁ‘gﬁ cﬁ%ﬂnﬂunds
dgg&. AR Y% qim&‘t &Iﬁf%ﬁi‘v&o@g g@fﬁqﬁétmswﬁaétﬂsswo

rnventi on, e novel I's 1 nvention can
okH Smd WO ©dvf36edt iWD \841(18637?83 and WDe94/0868€7. Suitable

anti depressants or. anti ents., Exanpl es of
abiPiel oA dopreaARTa e nELEian; BUBIRION o thENys GBIRROCONe,
1e088bMtAR v Igﬂ[»i ind)e SGitdnE NROTREBEEStSr AUntaduriists include

I nvention 1n e norepi nephrine reuptake inhibitors,
thadecreféved feindVord rPat@ul]d?@tM@atmh MOtV E71®BRI s), NK- 1

t t das t .
(MmoLanRD B3R b aniRRRERL sttt nBa% fAT e fidy n
c()ﬁ%lkMﬁPon SR G Nadve r@drﬁﬁé@ﬁt@d | 6 thiuphedstion  include
inhibitors (SNRis), 25 corticotropin releasing factor

b@(lmlaéﬂmlﬁgﬁnﬁ@(ﬂ ssergtagin ehdr @tblﬂ'tldr aganisiyy i SNERJORIRIS,
SEbABBAT S AT AT P Bo0R ERASRItS orp
a@tai;csﬁasndary Suitabde t roenyobiiazepindsi tabbledeertalpra)zolam
amne tricyclics and seco&ﬂp am ne tricyclics
chlseriaaeraXtie, | SoyRsaRam | DPEIRRRIR halazepam,
Iéﬁk@f) ﬁaf%ddnm z%cf‘ﬁlre&%lf])a %@P%%-’HT&%&%F%} b Smsts
ortripty

I pri epran1 I he protrl pty
omrmkagnnms mtmdqabmpmmeaﬁelsmammtgdpmee anali lpaemlmne

7T uodis TeriPOvaRG el 385 efihd dnliatstaotramissey
cBﬁE(tnbﬁZQQI%W%% sﬁgﬁeséﬁl%éib' 6? reEe&%m' ffaj® depressive

nonoan ne oxi dase i nhi bitors include |socarboxa2|d
disarderszi relysthymic t rdéﬂwdelgscl slopIeasive  Bautosis eand  neurotic

0[?85 rsuﬂ] %&ela@ﬂ'}qqlgtf&gﬁgeosrsb% ﬁmdﬂ% oéﬂoq‘gﬁg, i\%ﬂngjeloss,

insomnia, early morning waking or psychomotor retardation; atypical

depression (or reactive depression) including increased appetite,
hypersomnia, psychomotor agitation or irritability, seasonal affective
disorder and pediatric depression; bipolar disorders or manic depression,
for example, bipolar | disorder, bipolar Il disorder and cyclothymic disorder;
conduct disorder; disruptive behavior disorder; attention deficit
hyperactivity disorder (ADHD); behavioral disturbances associated with
mental retardation, autistic disorder, and conduct disorder; anxiety
disorders such as panic disorder with ot without agoraphobia, agoraphobia
without history of panic disorder, specific phobias, for example, specific

animal phobias, social anxiety, social phobia, obsessive-compulsive
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and noradrenal i ne reuptake inhibitors of use in the
present invention 5 include venl af axi ne. Suitable CRF

w@nitagemssst s | ncl ude those conmpounds descri bePiCT/IB2003/003902

International Patent Application Nos. WO 94/13643, WO
94/ 13644, WD 94/ 13661, 4/ 13676 and WD 94/ 13677.
Suitable atypical anti-d€pressants include bupropion,

f,u reébef(ﬁiélééf@mcl&dl ogarantatic lsweazi disorder and
d (mjteab e NK-1 receptor aﬁ?agom sts include 10 those

aqués esiress td:scbndemmnd peneralizedbrnxigty dHsoderst/ b?ﬂ%’me

f. t t
PerS Aty IR o TR oA RS B bl ity for
eﬁd?mﬂ@t bHlzopIeHAGm BR07Ests pgehizoafieciive dsgurdexsn delusional
(5-HT1A) agonists or antagaoni sts, ﬁg&e I al

dipaniders | briej gsysbatic dﬁardﬁﬁﬁf@é?ﬂ@&b@ lger Sfé%%&“’
ook WurBLRIRRG Y BloAbhe, pipaed sl afkivde

ahibiyr agspniied WltaZpsgmmsisal;m/eham mbod adiepralers such as
oxazepam and prazepam gdSwtabl HT1A rece to

SQURSRI SIIOT ocﬁe%rﬁfs%%nﬂ@p ool Blagyplshssbeidted with
p%*c%%'h@ deRCRLEPES U% h%?ﬁ)'ahﬂ%prg&lén ig3¥edIhicaNnwith

SO re estoarret eating a disorder or 20
bupomudns@deaeﬂneod alisdrders assagiaied pu@macblzophrre@ta; rdedifum,

igBprias 18 rREPREIE S GG of Lo ey pLc b giiEbeneraive

.’Ig'slrﬁ?g helidf a8 %rﬁﬁﬁsbﬁ% 4864361 (PD) ARaRtgten’'s Wisete (HD),

I nsomi a, ear nmor ni n waki ng or ps cho mpt or
Alzrhleandm idiseasat yagnﬂ,@ emgsice tieopf then )f\sagners type,

res i on in di e 2
RS e SIS LSS B, nd
ﬂfé’i‘s@léﬁierﬂl‘aéechrvéxardplemd@e wndHpediisease, dimpdestmuum

bi pol ar di sorders or manic depres for e
Perkinsern's |dlae%&‘cﬁ, d@ldnt'rlﬁtﬁ%ﬁaﬁj'sﬁgs%l %éjgb%ldlszﬂ?&e Gidbifelat-
J%&é\v s(%}é | cs> 8“[8'% tlpl&%ﬁ%ef'ﬁeﬁéﬁént 8is6fdepé sMéh as

ten londeficit hyperactivity
alineeiader c(yéElﬂB}:[asbehmMGhngl fdimilialr bparoxysraglks odysitirepias,

SBBMRIES, drassp s SyRiERae ySoolf Supdibrte. HARSLE ang binetic
ri lof}%éﬁifbﬂi@étditrﬁf hmﬂhmﬁéﬂ@@b@erﬁggéwlaquﬁe@«catlon-

tory panlc di sorder, specif F obi as,
irfduceex amdvemantecidisocderani rfar pexamale, sr@eyra S

%&bg@ggﬁ?@we S R gﬁaﬁtoé%%éfn\ée nm&gﬂ‘dc/ Ragsas acute

dystonia, neuroleptlc-lnduced acute akathisia, neuroleptic-induced tardive
dyskinesia and medication-induced postural tremour; chemical
dependencies and addictions (e.g., dependencies on, or addictions to,
alcohol, heroin, cocaine, benzodiazepines, nicotine, or phenobarbitol) and
behavioral addictions such as an addiction to gambling; and ocular
disorders such as glaucoma and ischemic retinopathy in a mammal in
need of such treatment, including a human, comprising administering to
said mammal:

" (a) a compound of the formula 1 or a Group A compound, or a
pharmaceutically acceptable salt thereof; and
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di sorder, stress disorders including post-traumatic
stress di sorder and acute stress di sorder, and

w@emanadsbzed anxi ety di sorders; borderline pePCDIB00I003902

di sorder; schizophrenia and ot her psychotic disorders,
for exanple, schizophreniform disorders,
schi zoaffecti ve dlsorders1 del usional 5 disorders,

br i egbgpSémJtHérc ﬂhﬁﬁé@&ﬁfael hakade PLBaiRiune dig®r Ger an

psychotic disorders wth delusions or hallucinations

apﬁ@emesssmtemmldwu@w agent,cnyg phamacaujicalis aecentae salt
h .psychosis, psychotic nood di sorders such as

@% 8 e maj or depressive disorder; nood disorders

assoghatsifl thetdttive oemsdurkisdias @r\d\@rts e QressniaipUar@ounts
mani a and depression associated with 10 bi pol ar

thitsendrirthe popbiaatien aledivads eating guah disorder or condition.
h
oA BRI MBSt Rony S8TER. oo BERAS reiye

nethdthiiensianhe dissieies or (CoRYitiohiihai isgbeing Strehtedé ds eelected
(HD), Al zheiner's disease, senile denentia, denenti.a

figm MriodeRERSHaN, SIRGID LPisGrsHRpragsiony depwrent deprggsion,

CUECHbINE IS hepes] FodSaRGH iptBtids Shithmi

cyclatihyenia aﬁdrtiqwiano@éerdﬂsease Hunti ngton' s di sease,
Pi ck's

el et A Shsime AT oL reaan, Fatldt' e
ag {:zerﬁéﬁ‘\%d fneldimand afisorte bt HoRditbAMhat 3 Hemi@ xearsd is

| nesl as, SpaStI citi es, Tourette's s ndroma Scot t
segmtedowem soRiEhrania, skhireaffective diseider.syalusional disorder,

SRR TN N5 o8BS

p%wﬁcﬁlcecmtbﬁdernﬁm@nc Rpgdtiesaie sona gendral seidical condition,
ﬁanant syndrone, neurol eptic-induced acute
amng moa)hremjfﬂrm diperder; nduced acut e akat hi si a,

neur g\r}%%ércrdog%c gémlc fit acﬁmeﬂ)’%f tﬂl%sirﬁeﬁ% relgies to the

medi Ion-in pos trenour
abepe ndethodewherain ahdi disordes of ecopditiodetan de risirg teatedois
addlctlons to, al cohol her oi n,

haupniRia, BRVESHT HevSBREhL ABGE; BBt gtisgton defict
b o gon oo sodciion o
i scheﬂmorthereman@r&ﬂebylm embodmmalofuthls imvedtiasi relatgs to the
SRR, MBI 0 S5 BT SRR e SR RS
s?{lﬂﬁéb{l ﬁg{?g gggﬁél‘éﬁibd Hnxfety Fd]%r@l@ﬁ e pbhiéablisor@ém eplisebbive-
compulsive disorder, post-traumatic stress disorder, and phobias, including
social phobia, agoraphobia, and specific phobias.

Another more specific embodiment of this invention relates to the
above method wherein the disorder or condition that is being treated is
selected from movement disorders such as akinesias, dyskinesias,
including familial paroxysmal dyskinesias, spasticities, Tourette’s
syndrome, Scott syndrome, PALSYS and akinetic-rigid syndrome; and
extra-pyramidal movement disorders such as medication-induced
movement disorders, for example, neuroleptic-induced Parkinsonism,

neuroleptic malignant syndrome, neuroleptic-induced acute dystonia,
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WD 2004/ 026864 PCT/ |1 B2003/ 003902 -18 (b) anot her
phar maceutically active conpound that is an

wa@rikgagressant or anti-anxiety agent, or a  PCT/IB2003/003902

pharmaceutically acceptable salt thereof; wherein the
active conpounds "a" and "b" are present in anpunts 5
that render the combinatid8 effective in treati ng such

' [; ndiLjs@n. Ri-€ S i S Ldren
g R T A o e i
dygslénesia andmedindiien-orduckdtpasturakirergour.eat ed i s

| ect f lar d ion, .si.ngl [
dopr B56T6R MOBL Bredli umKTERbR THEHN R, Sees Jacke
288 98Sthed wiReiP#id WRHAHH! 8F ToABitiodNRENWTRing #Bated is
cyclothym a and bi pol ar di sorder. Another nore

seleetsdf frame deliytlime Genmgntiahi and awmnestio rand|aibers cognitive or

b th wh ' h ' . it j
BRroboRRLATda | SoSicBrb: ulf's ot CAfinSBHPeryBat PDS
Hislihgeald egisbuse di(sD) depizhdtherd odkade sosaltile  dementia,

subst ance-i nduced psychotic di sorder, brief psychotic

dermasitiacsf, thenfizo@iner'p dyRpofemnaly <HFIER!. yrspiit flementia,
aPbiS ShEE et} qggeé;(% Ie,"ﬁﬁécﬁl HAPNGPELA S0, h?éﬂ‘qrauma,
schrzophrenitormdi sorder. Ot her nore spécific
Fwﬁh'ﬁsti:jn‘@wr?iseﬁsd, h[;]iant'(;m‘gtemg,i dmeaed;,ang('s_ @lisdr?e, a(bmudzb feldt-
t ho erein the disorder or condition that is being
Jgﬁ%p@gaﬁ%, Orgifetx @Hh\ﬂ?%ﬁ?'%leg‘i%m pervasi ve

deVeh%Bfﬂ%?Fmé}eSSEQ&ﬁe SRS AERNOf Mis ARdMidn relftes to the
hyperactivity diSorder. Another nore specific
abobe dhetbot! whetdin sthengempioond rafl tresla d taind  theb @dditional

thod wherein the .di sorder_or conditiqn that i ej
pTideRiEsart of aMebdeh; Pas R AdTinteredl o deprnén 167 fhe
1iiaGAEELRT ank) 3Wb r thérer stiRhorbRbESEBieKCor ohtitidrsi séfected from
di sorder, post-traumatic stress disorder, and phobi as,

theas! disprdgrs @Bl eqditignsyritires tody any phibisi abovermetieds f i c

phOb . . r r cific i i
P o, i NG, 2B, FolgREC d o€ ofRAdedTRSh) Yampidhion for
tating dedisorderwrdidriditiont belecicdl hemngingleegisddicsor recurrent
sel ected from novenent di sorders such as aki nesi as,

’B@Jgkfi%@ﬁﬁ@? di$9f&'?_[§jiq¥§tﬁyﬁﬁi> |di319rd?f§'r gepLegalve neurosis and
LR SER P PRGOS pel AR Tl SR, oo
lesy] insomnia, early morning waking or psychomotor retardation; atypical
depression (or reactive depression) including increased appetite,
hypersomnia, psychomotor agitation or irritability, seasonal affective
disorder and pediatric depression; bipolar disorders or manic depression,
for example, bipolar | disorder, bipolar Il disorder and cyclothymic disorder;
conduct disorder; disruptive behavior disorder; attention deficit
hyperactivity disorder (ADHD); behavioral disturbances associated with
mental retardation, autistic disorder, and conduct disorder; anxiety
disorders such as panic disorder with or without agoraphobia, agoraphobia
without history of panic disorder, specific phobias, for example, specific
animal phobias, social anxiety, social phobia, obsessive-compulsive
disorder, stress disorders including post-traumatic stress disorder and

acute stress disorder, and generalized anxiety disorders; botrderline
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extra-pyram dal novenent disorders such as
nmedi cation-i nduced novenent disorders, for exanple,

woewaokapt i c-i nduced Par ki nsoni sm  neur ol ept i BCT/IB2003/003902

mal i gnant syndrone, neurol eptic-induced acute
dystoni a, WO 2004/ 026864 PCT/I82003/003902 -19
neur ol epti c-i nduced acut é %kath|3|a

pé‘r%gﬁght p&b&rde?'dué?ﬁ*zééﬁl‘é'n\’ an@lyéfﬂerr‘%éx%héﬂél disorders, for

|on i nduc postura t renour ot her nore
emplef schlzondurdnﬁmmu disfordaiss scinzeaffécdive rdiserdess, delusienal

aggrdgs i diny et oldkis. iREHdtvihe i PRt A8 RARgtE
%BFH@%E‘W&F uélugmsoémﬁanmwwnsv gswhdmetém@i@m of ahidesy,

I sorders, such as Parkinson's disease (PD),
anxietyi agsetiaieddivitbapeyahasjs, Rsyehelieanoad diseedass suchi P8

sEYaBy quor AETRRIE (Blaclfia el Tiiqriots] s olRaRY Y pitn
Wb%ls&dérst Sudtl ¥s dicteastanihend depmossion Je&_somated W|th
ar ki nson' s di sease, Huntington's disease,

btﬂliobﬁ-'!a@@fd@f cliped dligRrders REsOURISE N S@h'zeear%a elirium,
f
IGilepkB, s} APPSR Ao ERORHIBCEL’ euRTRACHERTLe

disbed@erpaeinds Parkimsonisadiseasal (PD Iadnmlngtonaldlsease (HD),
anti depressant or antj-anxjety a ni st.ered
szheanﬁ ese. SRBTS lenelemmariasof e, ATl Thgr s Woe.

| i b ofieter WS ofrexetlié | faRstice! eedcethrf HémenhBO%ﬁd

ders and conditions referred to in any of
otiimyv elemerniiads . fol’l'hemmp@enduentcal b/ r disgase, t|'t§98@| trauma

I t
PBURRTRTE e, BRGNS s Bhont FEA Dol iR
JEROIP WisdpBE £65HYE t6linnatisier stiolshiss; hovemehsdisdrists such as

depreSS|ve neurosi s and 20 neurotic depressjon,

akmesw@holdyékla@gaéssuramuqilﬁ@l daniial arearexysmalie dysiinesias,

L T3 BSOSO, Py ine

ri@ﬁpémbm) ekfralp;ﬂamwal meowsAnent dispelerd such as medlcatlon-
ersomi a, psychonotor a tat| on or irrita

'@fﬁ%ﬁgnalm ?/vg'soﬂ@%r& d an‘”dxaé@B‘Pat rieurg 'Eé'g(ﬁllfﬁd

F@rﬂﬂ%@ﬁlsm Tﬁ%ﬁﬂﬁéﬁhé’ﬁbﬁgﬂ?ar el %' HBuro?éptf&hd@é@dTﬁbﬁte

ar 1’°disord sorder and
dy;tdrma hyeaurolegtis-indimed acude c&kathmias oedeieptigriaduped Jaydive

L R F L
d@!pbhdenmes and addictions (e.g., dependencies on, or addictions to,
alcohol, heroin, cocaine, benzodiazepines, nicotine, or phenobarbitol) and
behavioral addictions such as an addiction to gambling; and ocular
disorders such as glaucoma and ischemic retinopathy in a mammal in
need of such treatment, including a human, comprising:

(a) a compound of the formula 1 or a Group A compound, or a
pharmaceutically acceptable salt thereof;

(b) another pharmaceutically active compound that is an
antidepressant or anti-anxiety agent, or a pharmaceutically acceptable salt
thereof; and

(c) a pharmaceutically acceptable carrier;



mental retardation, autistic disorder, and conduct
di sorder; anxiety disorders such as panic disorder
waowdaoh/opgsemi t hout agor aphobi a, agor aphobi a 30 wee€TB2003/003902
hi story of panic disorder, specific phobias, for
exanpl e, specific animal phobias, social anxiety,
soci al phobi a, obsessive- € npuIS|ve di sorder, stress
01 Soligfein the dite oﬁﬂfdwfd‘sa*é"%dc“bgtdréspﬁfegérﬁ%d@moml@
acute stress and generalized anxiety
theit sendierthe dmmp;d:srthnraifeme b reethes suchPdisordsz I $00dition?
-20 personality disorder; schizophrenia and ot her
psychotic disorders, for exanple, schizophreniform
di sorders, gHETAPED BESCRIPTIGRIUETHE (¢VERTIOHI
di sorders, Dbrief psychotlc di sorders, shared psychotlc
5 di softier aCtiyss yasopoUn Sd|0§omtﬁer|@VQﬁ‘ttQﬂ dery e riyepared

SRR PRl B GRS U bsgRt e Bycara

Adi @0r dgPs YsuRh afd Réemlﬂghmm r |rd&peem1c'uen obcmmm -and
mood’ di sor der s aSSOC|ated psychotic disorders
disgeirsigs thatiokowanieAsAef| @té%‘éei on associated with
bi pol ar di sorder; nood di sorders associated with
schi zophreni a; delirium denentia, and ammestic and
10 ot her cognitive or neur8deemeekati ve 10 di sorders,
such as Parkinson's disease (PD), Huntington's disease
(HD), Alzheiner's disease, senile denentia, denentia
of the Alzheimer's type, nmenory disorders, |oss of
exec tlve fynction, vasculab denentia, and other
dene ‘MN%xaane duejto H V di sease, head
traupa, I;e&on s (i se)g%g—nbn )i, Rat on' s—di-sease,
Pi ck eut zf el 15 Jakob di sease, or due
to nu tlple“btlo ogi es; novenent disorders such as
ak|B sias, dyskinesias, including famlial paroxysnal
dys inesias, spasticities, Tourette's syndronme, Scott
syndronme, PALSYS and akinetic- rigid syndrone;
extra-pyram dal novenent disorders such as nedi cati on-
i nduced novenent di sorders, for exanple,
neur ol epfii c-i nduced 20 Par ki nsonism neurol eptic
mal i gnant syndrone, neurol eptic-induced acute
dystoni a, neurol eptic-induced acute akat hi si a,
neur ol epti c-induced tardive dysklnesH@ and
medi cati on-i nduced postural tgenour; ghem ca
dependenci es and addi ctions (e.qg., d penQenC|es on, or
addi ctions to, al c@holCHy

benzodi azepi nes, nicoti ne, féndb rblifti}and
7~

R? R

Scheme A illustrates a method for preparing compounds of the
15 formula 2 by reacting a compound of the formula ii with a compound of
formula XCO(CH.),Q, wherein m is an integer from 1 to four, X is either a



25 behavi oral addictions such as an addiction to
ganbl i ng; and ocul ar disorders such as gl aucona and

WO s@honises reti nopathy in a mammal in need of BCTIB2003/003902
treatnment, including a human, conprising: (a) a
conmpound of the fornmul a %1or a G oup A conpound, or a
phar maceutically accepta salt thereof; 30 (b)

hag%%r orhahdes RWitner bl nalssdn, Yﬁeﬁ%@obﬂﬁbsyléﬁé NtheanX is

depressant or anti-anxiety adent, or a
replmmmréLttyl @ahbjogeoc dbe alepetien| is typmlhmarrlaﬁdoqtcm she

PrBea o s -nsodstt S an et i cbromie AR, litnbum

chl@ndear(mm?) g)émuﬁrﬁ@ﬁmnden(@amgﬁt@rné morrd@w@éecng)wezmc
omposi tion effective in treating such disord

5 chioridth t(ZoGlz) atimpnypenishiarss (RHCkE), TRESONRNsiresfigride

R J6L TR TS0 BL b G R pbembansd

(BF%b e@ﬁamm@nwtmlom (StCld). The l‘éach(Wan% beRcamidd Rt in

ht'ough R in the reactjon sche I Scussi on
ncnmmlalf 39Mesnts asECR s a8l e FIRECHB oV ‘Ch ﬂ@‘ﬂ? A0 pgarbon
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) ustrates a fmethod for
10 thier Bledehee of erpessdsvisfaciche The reaction is typically carried out at

a temperature of 25°C to about 120°C for a period of about 1 hour to 6
hours. Where X is represented by OH, the reaction is typically carried out
in the presence of a proton acid such as polyphosphoric acid or sulfuric
acid.

15 Scheme B

/ 0

1 R2

R3
Q—(CHgp)m——CHaz / w!
— 1 z yy2
N
/go N
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Scheme B illustrates a method for preparing compounds of the

20 formula 3 by reducing the corresponding compounds of the formula 2. In
compounds of the formulas 2 and 3, Q and m are defined as they are

defined above in the description of Scheme 1. The reaction illustrated in
Scheme B can be carried out using triethylsilane in trifluoroacetic acid at a

temperature from about room temperature to the reflux temperature of the



15 formula 2 by reacting a conpound of the fornula i
with a conpound of fornmula XCO(CH2)nQ wherein mis an

WO paoegzsef rom 1 to four, X is either a WO 2004POR6B665/003902

PCT/ 1 B2003/ 003902 -22 halogen or OH and Qis either a
hal ogen, nesylate, or tosylate. Wien X is represented
by a hal ogen, the reacti6f”is typically carried out in
b® ﬁéh%wsh Rﬁerﬂhﬁ%l UfREDFEtiEn

él%@ @%gPﬁﬁggﬁm lt(ﬁ}gorlude (AIC13), galli u?n
miayi bé| carridéd §u@adbiay, btfn@nﬁrtertfttutyiarrme (IlFethSPreS@nﬁ@ ¥ a

LSvisaif s alimBRiERoYes & 15 0siRh aheaihatiamine
m( tﬁé Asenb®'Pa | eivEhAsiEi dieh (&Cti@hiurhaerachlotifié uerndaert

, or antinony trichloride (SbQ3). The reaction
solaenib@»uchr ﬁBedlei.QI’Om&)th&Ttﬁh pehlarofainy &t Bitihenzaae under
chl or for @%ioronethane or carbon disulfide, or
t@ﬂpﬁglgﬁsggﬁgé such as nitrobenzene, or may be run

neat in 10 the presence of excess Lewis acid. The
reactionis typically carried out at a tenperature of
25C to about 120C for a period of about 1 hour to 6
hours. Were X is represented by OH, the reaction is
typically carried out in the presence of a proton
acid such as pol yphosphoric acid or sulfuric acid. 15
Schene B3 R3 OR1 Q(CH2)mCH2 -/1Yl w w2
Q(CH2)MWR ----~ NO NORRRR 23 Schene B
illustrates a nethod for preparing conpounds of the 20
formula 3 by reducing the correspondi ng conpounds of
the formula 2. In conpounds of the fornulas 2 and 3,
0 and mare defined as they are defined above in the
description of Schenme 1. The reaction illustrated in
Schene B can be carried out using triethylsilane in
trifluoroacetic acid at a
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tenperature from about roomtenperature to the refl ux
tenperature of the WO 2004/ 026864 PCT/1B2003/ 003902
wOo 2®4md89ent for a period of up to about 24 hoe€BHIB2003/003902
Alternatively, the reaction may be carried out using
borane-tert-butylanmine in the presence of a Lew s
acid such as al uni num chl&ftde or by usi ng
borane-di nethylam ne in the presence of a Lewis acid
such as titaniumtetrachloride in an inert 5 solvent
such as dichl or onet haneSch@maisf orm or nitrobenzene
under tenperatures described. WO 2004/ 026864
PCT/ 1 B2003/ 003902 -24 Scheme C R3 R& H2 Q(CH2)m C
W\/\QlNHN—p@RX-R2R143 O N-~-C2 3 WR4

R w 2 RrAN- NR9 X ?\\
Q—(CHp)p— \O\iw W2 //\NH
S

R1

Scheme C illustrates a method fo’r preparing compounds of the
formula 5, which include the Group A compounds, by reacting a compound
of the formula 3, as described in scheme B, with a compound of formula 4.
The reaction is typically run in the presence of a base such as potassium
carbonate, sodium carbonate, triethylamine, or diisopropylethylamine. The
solvent used may be water, acetonitrile, dioxane, benzene, toluene,
tetrahydrofuran, methyl isobutyl ketone, or a combination of two of the
formerly mentioned ' solvents. Inbrganic salts such as a sodium or
potassium halide (e.g., sodium iodide or potassium iodide) may be
employed as catalysts in the reaction. The temperature of the reaction

may vary from ambient to reflux temperature of the solvent used,
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5 5 Schene Cillustrates a nmethod for preparing
conpounds of the formula 5, which include the Goup A

w@ormpoeasas, by reacting a conpound of the forpal/a2803/003902

as described in scheme B, with a conpound of formula
4. The reaction is typicglly run in the presence of a
base such as potassium ¢ §bonate sodi um car bonat e,
pFéfiaf%ltbm’h ut %b°@'tb51%°€|§’¥dreé E&llé’drbﬂﬁboﬂ_th‘? héQr to about
used may be water, acetonitrile, dioxane,

9B dowes qrefechbly from abemh%bdu@fmr@nbowex hyl isobutyl
ketone, or a conbination of two of the fornerly
nmenti oned solvents. Inorganic salts such as a sodi um
or potassium halide (eSchemsd&di um i odi de or potassium
i odide) may be enployed as catalysts in the reaction.
The tenperature of the reaction 15 may vary from
anmbi ent Rp reflux tenperature of the sol venttiused, WO
2004/ 026864 PCT/ 1 B2003/ 003902 -25 pr efer/a,bfy from,

to 120C, fo period of agout i1 /four

hor‘%rsﬂr pr,.ﬂxj/eLrS{yhy fromabout 1 rsyto Mig
. DRLRA_R Ef E+ HNN/--\ NH/RD NN
X-Y X-Y<BA 4 5 Schene Dillustrates a nethidd for
preparing conpounds of the formula 4 (from Schenme C)
by reactjng a conpound of the fornula 5A, wherein E
is either bromne, chlorine, tosylate, nesylate, or
triflate, with an excess of piperazine (preferably 5
to 6 nol ar equwal ents in rel t|on to

r eactichgmes b i}biswﬁtqsy ar m%t%% Of lﬂ’r%toai&ﬂ) 88"\5’9&@3? oft the
fémﬁri"%%@ S? i a ?qg‘aét?%:at SorpSind 1BF Thée rféﬁ’hMa 5A,

ar ound bout” 1 hour to
whareis, E i ertrmrettnbmnie mhlmhmﬁowmomyhmxrcy.mﬂaie wik an

s oL belstng (SietBnROE RS MBIt Reiuag S in ointiai e )
THY réscifornis! # T-c'&ﬁy pmﬁSﬁ@atelrpfa dcHl8d evesss@h 2% 15mpeftiturs

car bonat e, (JJo aSSI um car bonat e, or sodi um bi car bonat e
rangingafrom 100°C to 250°C, preferably around 200°C, for a period of

about 1 hour to 30 hours, preferably from about 12 to 24 hours. The use

of a catalyst such as copper (bronze), tin, or iron filings, may be employed.
Alternatively, the reaction may be run in the presence of a base such as
sodium carbonate, potassium carbonate, or sodium bicarbonate with a
catalyst such as sodium iodide or potassium iodide in a solvent such as
acetonitrile, dioxane, toluene, or xylene. Under such conditions the
temperature of the reaction may vary depending on the reflux temperature’
of the solvent used, and is preferably from about 80°C to 140°C. The
reaction is typically carried out for a period of about 1 hour to about 96
hours, preferably from about 12 hours to about 48 hours.
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wogloeozsednder such conditions the

catal yst such as sodium i odi de or potassiumiodide in
a solvent such as acetonitrile, dioxane, toluene, or

reaction may vary depending on the reflux tenperature,
of the solvent used, and ?é preferably from about 80C
to 140C. The 20 reaction S typically carried out for
a period of about 1 hougchémalput 96 hours,
preferably from about 1Z hours to about 48 hours. WO
2004/ 026864 PCT/ 1 B2003/ 003902 -26 Scheme E R1 R1 R1
r Ri RRi/ GRG+G SNOSNO ONG6 7gg
Schenme E flustrat es a nethod fior preparing cyc c

sul fi nari/des of 5thefornu 7and cyclic ~ ‘
sUtonam des of the for pyla—B om benZ| Ies of
the forngl ; Wh‘eT‘eTTTGIS , br*omne /o

pi peraZ|E N -yl. The reactloné run in the ss nce
of an oxidizing agent such @ 02 Cr 03,

t-BuOCl, %odi um perborate, pergcids (i.e

chl or oper benzoi c acid, peracetic acid), pot assi um
hydrogen persul fate, 10 form c acid, KNO3 or HNO3 in

sul f ] C i1y a T

¢ empik IS ECudtified B efhod tdrireParifla BBRCs Afinamides of

thd Oforeuld0@ aﬁ@ecyelm:t"awfonefrmdgsi il Itlyert[mnﬂda &8 from
period _of 1 hour to 48 ho é (e_rabl .

b@@@\ﬁ@ﬂhaml%ooflﬁl%gqmyaﬁ xrsd. ORgeagiRIng or

pgiéé'?zm Fgl"’p%B%aQﬁoﬂ Eerlfrpfdnﬂé‘gfe%et& &Pbﬁu&% agent

usi v rom conpounds the fornmul

sBcheaueHEOBgCF@@ NalOxX- -BH@Ch-sodium/\gerbapaie, ]&@(aqgjameNm
chloroperbenzoic acid, peracetic acid), potassium hydrogen persulfate,

formic acid, KNO3; or HNOj3 in sulfuric acid, and acyl nitrites at a range of
temperature of —10°C to 100°C, but preferably at around —10°C to 40°C.
The reaction is typically run for a period of 1 hour up to 48 hours but
preferably between 4 and 1é hours. If enough oxidizing agent is used,
compounds of the formula 8 may be obtained exclusively from compounds

of the formula 6 or 7.

Scheme F

Rs
Y. _ W1W2 X_(CH2)m— \(\/\[
\gj[ /& +  X(CHp)mX
X N™ ™0
R |

9 10

Scheme F illustrates a method for preparing compounds of the
formula 10 by reacting compounds of the formula 9 with compounds of the
formula X(CH2)mX, wherein X is either bromine or chlorine, m is an integer
from one to four and Y is either OH or NHR' and YY is O or NR".

t enper at ur BCDIB20682003902
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RRAR 5 59 10 Schenme Fillustrates a nethod for
preparing conpounds of the 20 fornmula 10 by reacting

wa@eompoeesds of the formula 9 with conpounds of PEEIB2003/003902

formula X(CH2) mX, wherein X is either bromne or
chlorine, mis an integer__fromone to four and Y is
either OH or NHRL1 and Y¥3{s 0 or NRL1.' WO

059%/ ﬁéé%ﬂ & TolRaf09/ WP%%]E Y- &7 Slneavnsts Réparkd as

wherein Y Is can be prepared as
dmmdtxeoDEmmao)swamsyg@un GhemniSec. Grripel),. 2000,

Tai i 000, A47. 1
4T el g Helbhaoyen@ Btk 1678, SIS ERifunds o
fo¥miuta DHRAdrefY i@elxlﬁﬂébaane@eqpre@am ab&:lbslcﬂbéd irchie ©hen.
Soc. C, 1969, 183, em 1989 1173

Sohef, 1969, 18@9¢3lv1eg60herm,71§89a§é’ ’317%@hemR@§r 1903, 36,

130580 1) CobiT er ifitPhe 1997, 32886 °F6é BBve Soaction is
typicaig Ehrrik@Hout K2 @8, préledhceNaOMe base Mtasublaﬁlj—l KOH,
sol vents such as tetrahydrof ur n
K00k NET b TSOME 1 e GEE Geto ‘kabemie Suttues ellaipriaiardg.
fr%n%'l %%Mnfoprﬂmgﬁ- Sone! %thglai%b n_%ﬂ/l RBYONRE absdndt oAN, N-
grature range from’ I"ent tenperatureto

dﬁh@mylforimmmefel Ukhe esrqmaoam;ebefrun laé astempenature; gangedinem
run for

|| h
abaub SpT! triptatats i aBoWER Boug TSifpafal by Ine, Shosh
uB8d'ahd Bet%rda reﬁ FSOATRYESOF Sbouithe Hoar lf@”fgoﬂlfJZWHdﬂJrs

conpounds " of formula 4 (schene D),
psefer&hﬂsabeUVWH abouute4 st Jgyhesc r%wonrpfgaﬁmﬁ#rtés

efsobimineth HEREAAS 0TI Bl 6 (AHRE Dy

aBedtdAn6e With AR methodology described in Scheme C, yields the
corresponding compounds of the formula 5.



10

15

A'NR2I \HA N2/ N RR11 12 HO NKCEt R .A
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WQ200R026884 R3 N NA Ar'N 2 N OH 15 Referring pOI/BRoaex®3902

G conpounds of formula 11 can be converted 5 to
conpounds of fornula 12 bE treatment with acryolyl
chloride in the presence 8f a suitable base such as
pyridine or triethylamasemsef erably triethylamn ne,
in a suitable solvent ITKeé pyridine, benzene, tol uene,
di chl or oet hane or di ghl or onet hane, pref erably

di chl or omet hamg, at errperat ure fr about 0 Cto

abo r ef erGbl N {per at ure, for
abo@ ﬁ@\es to_abnut ;gmmurs
S NFCon'poundsAr ;

ef r@;ly for
be
prepared From cpq)rrpounds of forrrul a 12 Fby treat nment
wi th metfyl am no-acetic acid ethyizelter N & mxture

of nmethanol and triethylanine in the |presgncé_of
2,6-di-tert-butyl cresol at about tHe /eflux OFEt
temperature @f the reaction m xture flor about 24 15
hours. _ALonmpgunds of fornula 13 can be converfed into

cofipolind f a 14 by treatnent with B suitable g
| thﬁm—de—orﬁkmafj%}i?‘:\_o béj/

ald Pg
t - but oxifde, prlefe y pot assi umN\pJJto
sui t abl e pol angv\D 200%/ 026864 PCT/ TB20g81 003802 - 2’}5

14 R
13
/

15

Referring to Scheme G, compounds of formula 11 can be converted
to compounds of formula 12 by treatment with acryolyl chloride in the
presence of a suitable base such as pyridine or triethylamine, preferably
triethylamine, in a suitable solvent like pyridine, benzene, toluene,
dichloroethane or dichloromethane, preferably dichloromethane, at a
temperature from about 0 °C to about 60 °C, preferably at room
temperature, for about 30‘minutes to about 24 hours, preferably for about
2 hours. Compounds of formula 13 can be prepared from compounds of
formula 12 by treatment with methylamino-acetic acid ethyl ester in a
mixture of methanol and triethylamine in the presence of 2,6-di-tert-butyl
cresol at about the reflux temperature of the reaction mixture for about 24
hours. Compounds of formula 13 can be converted into compounds of
formula 14 by treatment with a suitable base such as sodium methoxide or

potassium t-butoxide, preferably potassium t-butoxide, in a suitable polar



or ethereal solvent such as dinethylformam de (DW),

di gl yne, dioxane or tetrahydrofuran (THF), preferably
W@ TodEp26884 a tenperature of about 5 - 10 C f OPCHIB203/603902

hours. Conpounds of fornula 15 can be prepared from

compounds of fornula 14 by treatment with a strong

m neral acid such as 5 hyd?rgochl oric acid, sulfuric

cﬁfétﬁerear scﬂ@émr&mpisoametﬁw&mamé?Dw)yd.r%wrge dioxane or

oric acid , at a tenperature fro
tetrahydmiurans()ﬂﬂf) pretsrablyt(Ty1Rt abédempesiue of abonat 5 - 10

B tercthsl o hBIRL SRTRO s, &P T Rcka DY Grenareg from
dorfbdUndBI S RerRdal TP BY ¢mppBRti®itRfa sttéh mﬁéﬂaaaé@ s’iﬁ:h as

i I | ustrated below in Schene H Schene R3 OO
5 hydrechimia NacidC Sdliforio _acid, Ar Neplyphespbode  Rcid refearad;ly

yrbipsPiot o hd st Po B e bouh 100 A e

ﬂré%@éhﬂ?%ﬂ ®out ABDCd8 af pdrifdiibim o drie hour to about 10

ri oxa-spiro[ 4, 4 nonane- 9- carboxylic acid (the
rmté@a?ratar@biyé@r aPRWIS heurgescri bed in Exanpl e 168),

pr ef h

[ carranpuiely ot bty 18 her Bl RAr T ot tfiboes of
10 fohhalai 16ead mudiraﬂwdcre)owtnh&oﬁemmm he presence of a

sui-t abl e base, such as pyridine, potassium carbonate,

sodi um car bonat e, dii sopropyl et hyl am ne or

triethylam ne, preferabl 04/ 026864

PCT/ 1 B2003/ 003902 -30 S)éhmezlq

A i HO i OﬁO (\
ol @\ o! )
wN PN -
R 15{1
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Referring to Scheme H, compounds of formula 17 can be made by
treatment of compounds of formula 16 with 1,4,7-trioxa-spiro[4,4]nonane-
9-carboxylic acid (the preparation of which is described in Example 168),
preferably the ‘acid chloride, which can be made by treatment of the
20 corresponding acid with oxalyl chloride in dichloromethane, in the

presence of a suitable base, such as pyridine, potassium carbonate,

sodium carbonate, diisopropylethylamine or triethylamine, preferably
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triethylam ne. Conpounds of fornula 18 can be prepared
by treatnment of conpounds of fornmula 17 with a strong

worevaadseaci d such as hydrochloric acid, sul feeT/B2003/003902

acid, or polyphosphoric acid, at a tenperature from
about 0O Cto about 100 C._Preferably, this reaction
|s conduct ed usi ng sulfurlqp 5 acid at about 60 C for a

pr e?@ﬁ’mﬂé a@@hﬁpo@uﬂdﬁ‘dﬂ Wretulh 9 83&9\‘1% PrdAES by {eatment of

erably about 45 m nutes. preparation o
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é %Pgaroent to those skille
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rﬁ‘é%?ébi?%bb?t 45 9; ﬁlrebst' cal unless otherw se indicated.

Pressu rom a out 0.5 atnospheres to about 5
at rroérmeepresaeartmngmmlneﬂ dompoureiy efithe formmda 1aad 81 Group

ssure, . | about. 1 atmpsphere, is preferred as a
A R0 Gios' 18! SpRGBHAN cBSOTRGS b ibe.RIBIeNT: epermental
deetion! 8ad BB 4 b&&ﬁ.% ’%sﬁﬁ BURBhat®Ad of D o reactions

i nternmedi ates sho In the a ove reacti on sc
descrised abevk thatwilpbe |ap|pademyo dmae@mllemhaltherank:edur es

such as C tallization or chr t ogr.aphi c ,
separ B, o388 TRecilidanisadkor HistaiPRove. Rressuris
r@touﬁtldalcgmléggnﬂﬂwerﬁl&‘é ihdiehtedP haPiBERHbS Cﬁb}n\/ about. 0.5
acceptable salts, can be adm nistered to manmals via

aimogRRerese i rafiout par aiffesniiergs e generaly ua@z&;ﬁa!];sle, and
SRR e, 0 P .38 Sl 0 T 2D

ogenemlehcethese conpounds are nost desirably 25

adm nj st er ed |n doses rang fromabout 3 ng to about

600 neRMBpRHNAS; of thgufﬁgmélaoe agdl Jhe &dodp Legompeunds, rasngd

the tlﬁ’ceﬁngﬂﬁ?e% Qﬁ‘éwﬁ’ the ZAGO%UI%QCH ISBhERABS call bb. By isolpted

necessari |y occur pen I'ng upon the species,

agnald puuﬁeld tb)o rcou)lﬁ/enhdnmlpatooedwd:sel sueht rasairwyaﬁadlzah@n or
s .i.ndi vi d response to said nedicanent, as

c@ﬁr’pg gr%q.plgﬁgp@r 8 of pharmaceutical fornul ation
chos %e%n%&ﬁd&%ftthgﬁoﬁﬁulhqd%ﬁ@%é Gr@ub( Al céh %g&é‘ and

such adm nistration is carrie However, osage
theiy ehatmageutisaliynacerptablegsalist candiet aqmun@ered b amihals

|ns(9 erdﬂye dgrg z)ta(egﬁéllaiapsu%he%l %Bcutaneoffé) intravenous,

ces,
intramuscular, mtrasternal and infusion techniques), rectal, buccal or

intranasal routes. In general, these compounds are most desirably
administered in doses ranging from about 3 mg to about 600 mg per day, in
single or divided doses (j.e., from 1 to 4 doses per day), although variations
will necessarily occur depending upon the species, weight and condition of
the patient being treated and the patient’s individual response to said
medicament, as well as on the type of pharmaceutical formulation chosen
and the time period and interval at which such administration is carried out.
However, a dosage level that is in the range of about 25 mg to about 100
mg per day is most desirably employed. In some instances, dosage levels
below the lower limit of the aforesaid range may be more than adequate,
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below the lower limt of the aforesaid range may be
nore than adequate, WO 2004/ 026864 PCT/1B2003/ 003902

WO 34mkisbe i n ot her cases still |arger doses negI/B2003/003902

enpl oyed wi t hout causing any harnful side effects,
provi ded that such higher fiose | evel s are first
divided into several smaPl” doses for administration
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acird and certain conprex silicates,
abogtRiie anwméfegitﬂgninbmtamumt Bidbeatsoutilke
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| ycol s. Wien aqueous sus?en5|o

polyvinylpyrrolidone, sucrose gelatin and acacia. Additionally, lubricating
agents such as magnesium stearate, sodium lauryl sulfaie and talc are
often very useful for tabletting purposes. Solid compositions of a similar
type may also be employed as fillers in gelatin capsules; preferred
materials in this connection also include lactose or milk sugar as well as
high molecular weight polyethylene glycols. When aqueous suspensions
and/or elixirs are desired for oral administration, the active ingredient may
be combined with various sweetening or flavoring agents, coloring matter

or dyes, and, if so desired, emulsifying and/or suspending agents as well,
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waeamezashng or fl avoring agents,

30 and/or elixirs are desired for oral adm nistration,
the active ingredient may be conbined with various

dyes, and, if so desired, enulsifying and/or
suspendi ng agents as well,, WO 2004/ 026864
PCT/ 1 B2003/ 003902 -32 tog&ther with such diluents as

togéteer viitthaneh diRBARY LS Weat8Y, yétﬁénolgl SSYibRe l, glycerin
various |ike combinations thereof or ‘parentera

anghiatiolis likei gambisations BeEeAf a conpound of t he

t I '
aucaly pRATIpteRCadlirfilAteh, NEAREDSCIor e BhoGiaa 61 i
mqsmﬁdav@@ﬂion Iroeghehsusachd er peahabbiy obih guedus propylene

ferab&)% %H reater than 8) if necessary and 't
i Bayi PeePPIQyedst r"@né@k‘@@luﬁ‘ sHFns. Smﬁ@@ebaqﬁmtﬁ%’

bif?l’e%d g&.%f%glyg}lb‘lﬁ yg"‘rs rftﬁ’én 8 ﬁtﬁ&%ggglgls?h&]#ﬁ&i Jﬂtﬁp (iluent

pur poses utions’ are sui
fasit irendared i isbtamicrusihelsar smueossbsoludionsusare njsaftaiblen for

ur poses. 10 prepar aL|J on of a‘ |, these sql utions
B RRTRER e OB NS THe Pk aplulions e ieblestoriiptra-
a‘iﬁ@tﬂéﬁf thirPAUSBGRY hed! sﬁl&ﬂt‘éhéw%s i F{.oﬂfn ob8s.! NoKR

skilléd in the art. This invention re ates net hods
pseparedani af %ih)dhesg salglionss sindley  stedls zzmidltmmsamrrdadlly

APl Bl 30 G S kB REEHice ol oo P b gfose

skiMedlin ¢iggpaund of this invention and one or nore of
the oqther active agents referred to above (e.g. an
NK1 rldtie drvantignt Eﬁ!)%ﬁii de, mﬁthos@l;»cpﬁ Heaiing duprialy sdepression,

SESpFps shhe RLRIREIRls ErRB ALY JEURLAIFof o
nsethedsha‘r e quresent! invontmsi Wheremaa &l mpmrm%tdﬁokﬂ\%
0 whi ch such act are adm ni st ered

#YF aﬁjents

i PR EsIongsopIere gk thg pthenActive aosnis wharesd taghavg (e.9.,

#N}Qﬂen‘écbﬁtd?bhﬁ{agohféﬁ ﬁi’cg@ﬁd tahtidb Fé%%aﬁﬁ”J?)HFﬁ‘b' ?8ceptor

t herapy. The apprdpriate dose regl Ren, the anmotnt - of

agdagonisiser csfer@tnnlrarﬁup@aé(eamimtoa)d areniasinenistbrediogdther, as
active a

Rt Bt e salfie pYA TG R, BufibRSRoR, oS dielkas tonietiots n
viiste i duch aetiley eagenta ot aHﬁMi&e?éH"é@p‘é?@%&d a@ng ath&f an

nature and severity of the specif di s
appRraie dope reg;menéws@@ed e oftaire the benefits nbihel combination

L X L et
active agent administered, and the specific intervals between doses of each
active agent will depend upon the subject being treated, the specific active
agent being administered and the nature and severity of the specific
disorder or condition being treated. In general, the novel compounds of this
invention, when used as a single active agent or in combination with another
active agent, will be administered to an adult human in an amount from
about 3 mg to about 300 mg per day, in single or divided doses, preferably
from about 25 to about 100 mg per day. Such compounds may be
administered on a regimen of up to 6 times per day, preferably 1 io 4 times
per day, especially 2 fimes per day and most especially once daily.
Variations may nevertheless occur depending upon the species of animal

col ori ng nat t BET/IRN003/003902
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active agent, will be admnistered to an adult hunman
in an anobunt from about 3 ng to about 300 ngy per day,

wo poogiomggbe or divi ded doses, preferably 30 fr oPCHIE2003/003902

25 to about 100 ng per day. Such conpounds may be
admi ni stered on a regi men gf up to 6 tinmes per day,
preferably 1 to 4 tines r day, especially 2 tines

b@ﬁb tf@(e&aﬁd rﬁ%ﬁﬁdl@ﬂl@tﬁpfe%bbﬁsé)E&@ald&héd’lcam\éﬁf iz Welngs on
neverthel ess occur dependi ng upon the species of

tl'mrtyml ofAphacoacaizab jomuiaticee chesern aud2the. imenpevied and

t [ ea its S S
gt Shutich siquftihibistafon i SBAIRE b oA Some inptanges
dB@éQEJ!e@éIB%I&D s lowsR Gintifof thé Eforesdid mahgmmayu b wioveathan
whi ch such adm nistration is carried out

ada@.wﬂcwbne i ethaicases atil 1yep6AoseE NMayes qmmye%w'th%

B4 AR TP sIRORP ol

desde) in® @é\berdilfsnﬁludiogesier atﬂrhenstratpndhromghouhme d;ayc h
sever

| d f
o508 PepaRsH SEUY 1 4636, r SIBNIP R TApliora Preferably
s@Ft ﬂéeg] iR (l;é(mg oﬁfméthgb’g_ an%UdHrﬁﬂS@sdléﬁ‘é Bf ¥ invention

era sertraline, 1n the conbinati on net hods and
f«nmmbspareMBsal of buiscal admmmtnamnn to tioe ferageaadult human for

B TReR! e et R | b YR, 18 Sl R 8 mo o
a'b%D?ED@@ hé, @\*é@éfrably frof' @mmbpmg fb AbsTt 200 nadp @f the? BRI
referably from about nmg to about 200 nngOf t he

reumta mlmlmwermnﬂmlqaﬂ wquh eRtild bgadminigiersd, Eyup@nie,
105 R By Al A PRigso 100, Sobe 187 aRBHTHRY rockotor

amhgd”mstqﬂﬁm earibimatioe imethtodsrehdccomppesitions of tis m’mesntlon

i nvention, for oral, parenteral, rectal r buccal

fewiRrali perenteiah festalner BU@?@A mpisttion fRather gyerage adult
f

hﬂ{)ﬁi f@gﬁ%?r“eaﬁ#ﬁ@n{:%ﬁié é(g‘lg))gtbdr% r%?ér?é’? @ aEQ\‘i’é/ s fiotn BbOIR

out era from about
01 myida ab@ncauom@@ preferably henﬁaﬁdutl [ amgam about 200 mg

Gt b1 Rh eesilot antapemst 1 SR o88,fRisn o be
dd?ﬁuhféi@éa' foR@XhipH, rfifd DRk A Mapi stration by

I'nhal ation, the "novel conpounds 0f the invention are
convﬁmrelmragnaa@n admirisiration e ddsnimisifation By inbalgHomr the

EHRRE0B08n BB AP A BB sehVefed e frm o
eﬁ@élat{orﬁ)be%aﬁp@ﬁsl@lﬁl floh® B fump spray container that is squeezed or
pumped by the patient or as an aerosol spray presentation from a
pressurized container or a nebulizer, with the use of a suitable propellant,
e.g., dichlorodifluoromethane, trichlorofluoromethane,
dichlorotetrafluoroethane, carbon dioxide or other suitable gas. In the

~ case of a pressurized aerosol, the dosage unit may be determined by

providing a valve to deliver a metered amount. The pressurized container
or nebulizer may contain a solution or suspension of the active compound.
Capsules and cariridges (made, for example, from gelatin) for use in an
inhaler or insufflator may be formulated containing a powder mix of a
compound of the invention and a suitable powder base such as lactose or
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25 pressurized container or a nebulizer, with the use
of a suitable propellant, e.g.

waole@hlozdsedi f | uor onet hane, tri chl or of | uor onet haP@T/1B2003/003902

di chl orotetrafl uoroet hane, carbon di oxi de or other
suitable gas. In the casg of a pressurized aerosol,
the dosage unit may be de %7 ni ned' by providing a
sihpte F%rrﬂ@%ﬂti&ﬁé & MRé a8 A WBHIHounds CoP RS WiverliEn for

cont ai ner or nebulizer may contain a solution or
treaspentsfahe @ondiionscefereed tvpbavel in theapyeiiage aghdt human

oFE e BP0 SR B bR P 1 4o
c6RRIR 50 D 6 1000YR] ofhetivef conpauth Thecowsrall Biaily dose with

I nvention and a suitable powder base such as | actose
agraensd ol be2eitein themange 09 803002 MogsAdmiyigiation may
C . . Pebial .
op Vel e 1O RRERK Ry PoRer Bner BV I ERRCRS

1t boravdiseg@agfiuimhe.human are preferably arranged so
that each netered dose or, "puff" of aerosol  contains

20, ulltah the ditle sempouxds; Afdhe > WerR teRfed And ydpest
oy B 5558 38 oy A S RungpIgTo ne
Dtaiécﬁf)tof,qnemaulas parcént idhibitioB att ianemceptradiorgof @x um, of

exanple, =1, 2 or 3 doses &@ch tinme. Al of thfe title
nedapolivads! 4 kel it és AlelPast A dareqizpmer of At such

r : : [
SHthaEhd SHBRATES ol alniy g g7 oS8R g o
peeca Hhibition &t 4 comcerttratios 00 dnimadfirenless HEarl80fs anid upto
| ess than 14% and up to 100% At |east one
190&r-e0i soner of each such conmpound exhi bited a

bi ndirpg Alifily B! the! e REMIALAUS R ARisChveRAE 8 B the
percent inhrbrtion at a concentration of 0.1 m of no
dopamind DL &dkb secbtomint DA (B60R2A) 1EcEptorabdan tg determined
novel conpounds of. thi,s invention to bind he
ibsemeTbe AracklioBgeROBRr PEaTEsTR e frecigrasen
; h@{e‘?@lag&sw%xﬁee@@vﬁﬂ&émnﬁés i Stparnshisessviuefed in
I nding assays. All receptors can be hetero] ogouslly
reapbeanee préparations |frensthendelxipnasi weings presadlueee Putined

5T detre SO TR ARES St HhieFn ! o hBEndeY, Beression o
doncaRlrsicH-a6seddentordduntion freggreificomimding.  The Cheng-

concentration-dependent reduction in s&eci fic binding.
RAmissdlhegdgation can be used to convert the 1Csq to Ki concentrations.

Dopamine D2 Receptor Binding:

[*H]Spiperone binding to a membrane preparation from CHO-hD2L
cells is carried out in 250 ul of 50 mM Tris-HCI buffer containing 100 mM
NaCl, 1 mM MgCl, and 1% DMSO at pH 7.4. Duplicate samples
containing (in order of addition) the test compounds, 0.4 nM [*H]spiperone
and approximately 12 ug protein are incubated for 120 minutes at room
temperature. Bound radioligand is separated by rapid filtration under
reduced pressure through Whatman GF/B glass fiber filters previously
treated with 0.3% polyethyleneimine. Radioactivity retained on the filter is
determined by liquid scintillation spectrophotometry.
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Prussoff equation can be used to convert the 1C50 to
Ki concentrations. Dopam ne D2 Receptor Binding:

wQ 3dBpisper one bi ndi ng to a nmenbrane prepar at i BOT/iB2008/003902

CHO- hD2L 25 cells is carried out in 250 yl of 50 mM
Tris-HCl buffer containing_100 MM Nad, 1 nM Md 2
and 1% DMSO at pH 7. 4. Du%r’T cate sanples containing
('3n %éeﬁﬂéﬁﬁoﬁ\%@uhag@r EREmbRS! 1COMROWRAS toltett O8thg the

H spi perone "and approximately 12 jig protein are
abave@ssay, inowhithospeailic binding determinesnie tbe ypreserdeuatl 1

nadi ol i ga IS arated.by.apid filtration under, 3
et iRE s By BIGR O thRRmagg G s 1 6
ekhibited sKipyAiMeS USdsY thdrf enteghiantbh1 @3%The title compound of

ol I’éylgenel m ne. Radioactivity retained on the

et
Ak 8 exhibitads Ankinet 7uyM | qLhel tideicampaund oh Example 31

oS R e e SO Eocire Sy Binpai i e

OuBshNg the above assay, in which specific binding
determned in the presence of 1 nM hal operidol was
95% Al of the title conmpounds of Exanples 1 - 36

Sxbiohirt 24 Bihdin@l ues | ess than or equal to 1 uM The
title conPounc of 5 Exangl e 8 exhibited a Ki of 7 nM
The {iHIKelansafd hiadipg tox SMisssh3 T2Axeslbmespbianes ean be

- . _ e .
cfflod Rt B290°r OTBONAY, Fio-HATRIRr o8 740 BUdIERP ofinols
cpmagvSiung s(;}rh Bwéngcnﬁqiritim)n%samﬁsrf\p:mmdba 1.7(1®|I\,t z{[iiH]remnteetin,
I LU ris- buf f er 4. i cat e
0 ARl of 2 BGPOISIn RTBPCdpaiaddPE 115 mifiles &F rSom
t%ﬂ@%@l@?’ Bdurfd W%foﬁg%lg(gt@%%érﬁted H)d yARB" AXBAH eLidder

,ug protein are i ated for 120°m nutes at room
redugsst pressare Bboughr Whaimaga fd-/Bsglees diter efiltary prepiously

filtrati d duced . 1.h h t .
tiafod Gt ooy BREERG! (TgtaRy Y Biihld BR G fer s
deeAPhined bﬂigmtj%ﬁitmhﬁ@a spastr@stsiometry, retai ned on the

filter is etermned by liquid scintillation i

spectlhgpiits renopndsHef Examplesofpoulfiavese tegigsbusingithe

e . LS| .Lhe. \Y/ . i
BEuE TRl o T B SO RindRg (R ATAYY Tt Ty B8qnos, of 1
et lwtiam:érm was 99080 Alllof difie title coniporincie ngd dExantspled 1 — 36
Ex 1 - 36
exh%rirtgde}%i values less than or equal to 1uM. The title compound of

Example 8 exhibited a Ki of 5 nM. The title compound of Example 31
exhibited a Ki of 2 nM. The title compound of Example 23 exhibited a Ki of
1 nM.

The following Examples illustrate the preparation of the compounds
of the present invention. Melting points are uncorrected. NMR data are
reported in parts per million and are referenced to the deuterium lock
signal from the sample solvent.

EXAMPLES

Example 1
6-[2-(4-BENZO[D]ISOXAZOL-3-YL-PIPERAZIN-1-YL)-ETHY] ]-4-

METHYL-3,4-DIHYDRO-1H-QUINOLIN-2-ONE
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20 exhibited Ki values |less than or equal to 1 uM The
title conpound of Exanple 8 exhibited a Ki of 5 nM

wab@402d8b€£ conmpound of Exanple 31 exhibited aP&i/IB0032003902

nNM The title conpound of Exanple 23 exhibited a Ki of
1 nM The follow ng Exanples illustrate the
preparation of the conpoumts 25 of the present

i nvention. Melting points are uncorrected. NWVR data
are reported in parts per m|lion and are referenced
A.0 t IBe(2dehiasoacatyl)-daketh s H mp2®neol vent .
EXAMPLES 30 Exanple 1

6- f 2- (4- BENZOFDI | SOXAZQOL- 3- YL- Pl PERAZI N- |

-YL) - ETHYL] -4 METHYL-3 4 DI HYDRO-1 H QUI NOLI N- 2- ONE WD
2004/ 026864 PCT/ |1 B2@Q3/ 003902
6- (2- Chl oroacetyl) - 4- msth,
H quinolin-2-one O ClI NS .
4- Met hyl - 3, 4-di hydro-1 H qui noIH n-a-one (4.38 g, 0.027
nol, prepared according to the procedure in J. Og.
Chem , 1958 23, 1330) was added to a m xture of

o TSN IAR R O B I ga i,

pdelsaxieﬂl aimo(rdlﬁg tol thelprosetitrevingdr @rg ﬂhem n958.Th8, 1330)
reacti on m xture s refluxed for hours and cool ed

was & e apaixiyre Pk alumHBuREhjtide Méﬁa 5B dg), SRR Ao
A iG®ackBs cﬁfoﬁ@é G(§ 58 i) e44 rr‘f@ rf‘[ e%?’gﬁ rdé%d(! Wag’ﬁ)g) ) mi)

agi tation. "The precipitate was
wiiht vigeeausr stirdngi vishecrez@tign (roigtgre w& (HRRey: fo( &1 houri)ahd

cﬁo%ﬁ@o%qs@ﬁéergﬂératgﬂe[ °TRe ts,%Y\}e)nt A\'Nanse Elgganted andI thya resndlue

- was treated with cold water under vigorous agitation. The precipitate was

collected and washed with water to give 6.29 g (98%). MS (APCI): (M +
1)* = 238.

B. 6-(2-Chloroethyl)-4-methyi-3,4-dihydro-1H-quinolin-2-one

N™ 0O

H

To a mixture of the product from step A (6.29 g, 0.026 mol) and
trifluoroacetic acid (20 ml, 0.26 mol), cooled to 0°C under nitrogen, was
added portionwise triethylsilane (9.57 ml, 0.059 mol). The reaction mixture
was heated at 40-45°C for 20 minutes and then stirred at room
temperature for 16 hours. The solution was poured into ice water layered
with hexane and vigorously stirred for several hours. The precipitate that
formed was collected and washed with water and hexanes to give 4.51 g
(78%). MS (APCI): (M + 1)* = 224.
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N O H20 To a mxture of the product fromstep A
(6.29 g, 0.026 nol) and trifluoroacetic acid (20 n,

w@2@8/0ma369 , cool ed to OC under nitrogen, was RCOEER003/003902

portionwi se triethylsilane (9.57 m, 0.059 nol). The

reaction mxture was he d at 40-45C for 20 m nutes

and then sti rred at room“tenperature for 16 hours.
clhe §6) RffisBRA \ qhesthypyansthyRS 4w t h

y ours. The
d|bvcdaro|-ﬁ1-l{cmrmllrh&{0neforrred was col | ected and washed with
wat er and hexanes to give 4.51 g (78%. Ms (APCl): (M
+ 1)+ = 224. WD 2004/ 026864 PCT/|1B2003/ 003902 -37 C.
6-f 2- (4- Benzo[ d] i soxazol - 3-yl - pi pertazi n-1
-yl)-ethyl]-4-nethyl-3,4- dihyd

NO rNON 5 Amxture of t odyct fromstep B
(1.61 g, 7.20 pms - N
pi perazin-1-yl o[ 4] i soxazol e hydrochl oride (1.15

g, 4.80 mol, pgared according to J. Med. Chem,
1986, 29, 359), s@dNum carbonate (1.12 g, 10.5 nmol)
and sodiumiodide (150 ng) in 1:1 (v/v) water:1,4 10
di oxane (60 m) was refluxed for 44 hours with

Vi gopousixigie rdfl tHd pTth!ilct rfeent siep B X1.61 egy\HSZO mmol), 3-
concentrated and the residue was artgﬂ oned B8tvveen

piperazin-dnyl-hanzejdlisexazole o rydecchierideyr hipc $:aykprUndamol,
pgééﬁgg%t @rddﬁ'&%?ﬁ'l\}f&‘l Sthémt elgdcd '293%%@) %lﬁ'%lmbcarbonate

e crude product puf’i f y
(Ehatg Omshn'rmrgh aadf:kmmhmcmtjmim(‘l(&ﬂ mgjang‘en G0 waerdgh

G220 % e e Pt B e
r%cﬁloﬂ Erélgﬂﬁ’?”%a‘sdfgc@\ceﬁ\t@téd\"%ﬂ tr(é\/l résﬂal)ué waﬁ%rht(dﬂed
betiyedn water and snethyleie chloside( dThezarganlaiaslev waé)dﬂeﬂ ower
nSagnesm'#\ sulfa?e, &l?éregl, E'hd Co%%em‘atejd. H’Th‘é crude product was
purified by elution through a flash column (silica gel 60, 230-400 mesh,
ethyl acetate) to give a white, crystalline solid which was washed with
acetone upon collection, yield = 744 mg (40%). MS (APCI): (M + 1) =
391, (M — 1)* = 389. 'H-NMR (DMSO-dg, 8): 9.99 (s, 1H), 7.95 (d, 1H, J =
8.1 Hz), 7.54 (d, 2H, J = 3.7 Hz), 7.25 (m, 1H), 7.05 (s, 1H) 6.98 (d, 1H, J
= 6.1 Hz), 6.73 (d, 1H, J = 8.1 Hz), 3.45 (t, 4H, J = 4.6, 5.1 Hz), 2.98 (q,
1H, J = 7.1, 6.4, 6.8 Hz), 2.66 (t, 2H, J = 3.4, 5.1 Hz), 2.60 (t, 4H, J = 4.9,
4.9 Hz), 2.51 (m, 3H), 2.17 (dd, 1H, J = 7.1, 7.1 Hz), 1.18 (d, 3H, J = 6.8
Hz). TLC: Ry = 0.21 ethyl acetate (EtOAc). CHN: Calculated for
CosHasN4Os, C: 70.75%, H: 6.71%, N: 14.35%; found, C: 70.80%, H:
6.67%, N: 14.15%. HPLC: Chiralpak AD, 250 x 4.6 mm; mobile phase,
10% ethanol (EtOH) in hexane; flow rate, 0.50 ml/min; peak 1: RT = 35.19
min (52%), peak 2: RT = 38.72 min (48%).

The procedure described for the preparation of step C of Example 1
was used to prepare the title compounds of Examples 2 and 3.
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=6.1 H), 6.73 (d, 1 H J =8.1 Hz), 3.45 (t, 4H, J =
4.6, 5.1 Hz), 2.98 (q, 20

wQaRodeZest4 6. 4, 6. 8Hz) , 2. 66(t, 2H,J3.4,5.1 PCT/IB2003/003902
Hz),2.60(t,4H,J=4.9, 4.9 Hz), 2.51 (m 3H), 2.17 (dd,
1H J =7.1, 7.1 Hz), 1.13,(d, 3H, J =6.8 Hz). TLC
Rf = 0.21 ethyl acetate (BfOAc). CHN:. Cal cul ated for

C23H26N402, C. 70.75% Eﬁa%@h% N: 14.35% found, C
70. 80% I—é 6 67% N: N PLC CI‘%IraI pak YAD48250

hexane

f pure 35. 19
mn (52% : i 4899 procedur e
desc1|'h@edt|tfg)r obhﬂJdUn%DaKA&tsl Oprequaréd ep‘rdi:nof S@imﬂanm 11-yl-

dt the titl
panepldIScreZ0s0M 6 237 TPl 38 SolEbONP b SERHa.

ol IRB AR s QN e Al v8

WMWJSewaszmr‘leQM)adogm@nifklrgpmémon 81YImg 332%). MS
%Sééﬁ%w%ﬁ%?fé’ﬁf iy Ped” AFTRME, BPfs0-ce, 9): .08 |
1Eetpat, T IR Ll 94828, T R dm, 1), 7.05
(gfﬂ-@rG ser(ur it Bl 018, 1 szlwﬁl((azw JMB8. 1 NQQ';I 3. 45gm4zH 1) *
416 @1 e %9@3& AR 25747 0 O 2 68 4P 3 300 5 B
Zs#é gl 34§DHz)72C55| (}\Q :éﬁ) 211'H)(d@ ﬂ% Qd;. 711 *7h1 Fiz):
14135(d $BH, Hz) 6. 821—19)8 (rbrC BfH 0.22:(E7tOAC) 8. GlHNﬁ @alqzl)ated for

Coatser B a0 zioeiafly B3y Ny 8p%; Wund o, rsdh

6%, NI 114325%. RHELC! Ghigal@elHOD-HTBGM, Bi50-x 4.8 2nm; mobile
(Et GAC CHN: Cal cul ated for C23H26N402 C._ 70. 75%

as®e, lswrowla:kmol {5 dn hexanes. fiysgate; 089 wl/mingpaak

%5'2%)/67 HPLg 88%?8/ b?%(%% ‘g'méﬁ] Z?IQP'?'( l\ﬁe(ﬁpi]kgn%;l 14

/ﬁwrate 0. 30 rﬂ/mn; peak RT = 63.07 mn (98.66%.
tical Rotation: [a]D25 = +4 (MeOH, ¢ = 11.4 ng/n).
20 Exanmple 3

g [ 2- (4- BENzO[ DI | SOXAZOEs(gr-nEb-gl PERAZI N- 1- YL) - ETHYLI - 4
6-[2-(4-BENZO[DJISOXAZOL-3-YL-PIPERAZIN-1-YL)-ETHYL]-4R-
METHYL-3,4-DIHYDRO-1H-QUINOLIN-2-ONE

The title compound was prepared from 3-piperazin-1-yl-
benzo[d]isoxazole (1.0 g, 4.17 mmol) and 6-(2-chloroethyl)-4R-methyi-3,4-
dihydro-1H-quinolin-2-one (1.40 g, 6.26 mmol, prepared according to US
5,350,747 Sept. 27, 1994) to give, after purification, 443 mg (27%). MS
(APCI): (M + 1)" = 391; (M — 1)* = 389. "H-NMR (DMSO-ds, 3): 9.99 (s,
1H), 7.95 (d, 1H, J = 8.1 Hz), 7.54 (d, 2H, J = 3.7 Hz), 7.25 (m, 1H), 7.05
(s, 1H) 6.98 (d, 1H, J = 6.1 Hz), 6.73 (d, 1H, J = 8.1 Hz), 3.45 (1, 4H, J =
4.6,5.1 Hz),2.98 (q, 1H, J = 7.1, 6.4, 6.8 Hz), 2.66 (t, 2H, J = 3.4, 5.1 Hz),
2.60 (, 4H, J = 4.9, 4.9 Hz), 2.51 (m, 3H), 2.17 (dd, 1H, J =7.1, 7.1 Hz),
1.13 (d, 3H, J = 6.8 Hz). TLC: R; = 0.20 (EtOAc). CHN: Calculated for
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VETHYL- 3, 4- Dl HYDRO- 1 H QUI NCOLI N-2- ONE The title
conpound was prepared from 3-pi perazin-1-yl -

whewzopabi soxazole (1.0 g, 4.17 mol) and PCT/IB2003/003902

6- (2-chl oroethyl)-4R-net hyl -3, 4- 25 di hydro-1
H qui nol i n-2-one (1.40 g, 26 ol , prepared
according to US 5,350, 747Sept. 27, 1994) to give,

@JSH%NL;% G gotreen, HAAS.TI, (R7 A 3345, féﬁtﬁ’@) oj m/tasz/cl) H:

61835, . m;zw) HPLC: ﬁhi@CQI HBem 450 et robile

;@Qfe 59%5[3;(/{7“@1 b&%qe '_fl ra{e8 139_@!/@?9%&(&1% R11‘ —H'73§31 min

(88.58%. ('§|E>’cicatl'lliﬁo’tat?or9%oclgéf5 =16HMeOHR, 5471611é|/ml‘§ 8 HZ)

2.66 (1, 1 H) 2.6

4.9 Hz). 2.51 (m 3H), 2.17 (dd, 1HJ:71 71
H), 1.13 (d, 3H, J = TLC Rf = 0. 20
(Et OAc). CHN: Cal cul 2t BB 2664/ 626564

PCB-RHAIBENZ 0RO sox;@oczaamzwgmm 17-6YL BHHVL]-$4/1
% N 14.35% found, -20%

HPLC. Chi PAICEH Ve dr DHW%@M
phase, 20% I PA in hexane flowrate, 0.30 m/mn; peak
RT = 73.81 mn (98.53%. Optical Rotation: [a] D25 =
A6 ( MeBRiImethyl-8,4-dittydnd-1 H-§uiks kRl aned

6- [ 2- (4- BENZ( DI | SOXAZOL- 3- YL- PI'PERAZI N- I - YL) - ETHYLI - 1
, 4- DI METHYL- 3, 4- DI HYDRO-1 H QUI NOLI N-2- ONE 10 A

1, 4- Di net hyl - 3, 4-di hydro-1 H-gumolln 2-one 1 N10 H

To a solution of 4- , 4-d o-1
H qui nol i n- 2-on g , prepared
according to th gxdhem , 1958,

23, 1330) ‘in anhydrofis t%trahydrofmran (THF) (60 ),
cooled to OC under nitrogen, was added slowy with
vigorous stirring sodi um hydride (NaH) (60%

di Spel“os'ePrédldhdH Qﬁra'm@fh 1-3 k- &HYI o-fhi gm'raz ot #4.0 g,

addi ti on was e reac
G025 meal, pmpal@d racnotcblsg aqndlhe qndmmiljname JZCOI(QG (L‘f&ami 1958,

S SRRl R o o A B S DA e
MRbGen, WAS RIIACHEWI) With" Bigorous stirring sodium hydride (NaH)
(60% dispersion in mineral oil, 1.12 g, 0.05 mol). After addition was
complete the reaction mixture was stirred for 10 minutes and iodomethane
(3.08 ml, 0.05 mol) was added. The reaction mixture was stirred at room
temperature for 2 hours and quenched with water. The aqueous mixture
was extracted with methylene chloride and the organic extract was dried
over magnesium sulfate, filtered, and concentrated to an oil which was
used without further purification, yield = 4.38 g (100%). MS (APCI): (M +
1)“ = 176.

B. 6-(2-Chloroacetyl)-1,4-dimethyl-3,4-dihydro-1H-quinolin-2-one
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was extracted with nethylene chloride and the organic
extract was dried over magnesiumsulfate, filtered,

wara4piséentrated to an oil which was used w PEDIR2003/003902

further purification, yield -4.38 g (100% . M
(APCl): (M+ 25 1)+ = 28

6- (2- Chl oroacetyl) -1, 4-di thyI 3,4-di hvdro-1

H qui nol i n- 2-one WD 2004/ 026864 PCT/ 1 B2003/ 003902 -40
O d NO 1 The tigy [ g was prepared fromthe
conmpound prepared in .t8 g, 0.025 nol) and
chl oroacetyl chloride (3.58 8,045 nol) 5 based on
the nethod described in step A| of anple 1 to give
6.29 g (100% of a brownish-grey solid. M5 (APCl): (M
+1)+=252 (M- 1)+ _ 250. C

6- (2 oet h ro-1 .
e qun A e Shrgiadnd yitis pigParea s g P¥EPBYAY ARt
Sks e paf4ess iyl 9'025)"@\01)05@ BABrSARRAY| Bk (3.58 nd1d 0045 mol)

0.025 nol )" based on the procedure described in step B

based om Mmﬂtl@ocl descape@ i skap f\ oF dpmple ah togivey6.28 0
(IS of 5t Pl By Abiia™ A Ao Ma (ATF L 282y Diy- =
280[ 2- (4- Benzof dl i soxazol - 3-yl - pi pe

razin-1-yl)-ethyl]-1,4-dinmethyl-3,4- dihydro-1
H qui nol i n-2-one hydrochloride 20 NO N N p-N

C. 6-(2-Chloroethyl)-1,4-dimethyl-3,4-dihydro-1H-quinolin-2-one

N™ ~O

|

The title compound was prepared from the compound step B above
(6.29 g, 0.025 mol) based on the procedure described in step B of
Example 1 to give 4.51 g (76%) as an orange oil which crystallized on
standing. MS (APCI): (M + 1)* = 238; (M + 3)* 240.

D. 6-[2-(4-Benzo[dlisoxazol-3-yi-piperazin-1-y)-ethvli-1,4-dimethyl-3,4-
dihydro-1H-guinolin-2-one hydrochloride

O-N

The title compound was prepared from 3-piperazin-1-yl-
benzold]isoxazole hydrochloride (400 mg, 1.66 mmol) and the compound
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- 30

The title conpound was prepared from 3-pi perazin-1-yl -
benzo[ d] i soxazol e hydrochl oride (400 ngy, 1.66 mmol)

wa@ee4base£onpound WO 2004/ 026864 PCT/ | B2003/ 00BGDBB2063413902

prepared in step C of Exanple 4 (592 ng, 2.49 mmol)
based on the procedure diicri bed in step C of Exanple
1. The crude product was Tuted through a flash

pféﬁa%@ hSétleRC@ SleExﬁthple?:ﬁo(M rf@SQAQEh%éI% Beded ¥R the

an oil was taken up i'n anhydrous diethyl ether
peegdure desctbedrin Step dataddExamples 1ONThgderoea] wioructawied

o trpflaf 5 TR R 64 obfR5 SulBep O Y H e gve
aiU'bll NMR:K W@t&k@n &p: mlénﬁﬂirélh& (ﬁethgd Biher GarfdlL tHed solutidn
trgaﬁd wythlg QN, hyglpgc(hlqrm@ctc{j H@I)Hln giloxa@eltq_@)'ecngjtaién]ﬁe

niogPlof s, Vid =2dfhy 35, Wip Al s 2 4y

I\LMRQDM&;O@ 5) 3110110 gbﬁs ), 8&15@1 (10H],J 2 g HJ:) -7 584, 2H,
JJ= 3 % %mhtz;) 7: cs‘:m FarH)J tsa t® 2('1)5 z@aae@,é)H Etaﬁe (HZ(M‘W

RN 13 %06 S8 E g 18 32»65@@%@“ =61,

1127 BIZY3.35 (b BH)e 32661, 24 ) SBENAGY 3H 2 59 (dd, 1H, J = 5.4,

s% ivzmaoa 0 e DT i ki NEt3 16 BHoN B8 Bk ThH R =

;gﬁeérlfés% @UAoPhe@Mi\ﬁr@QIEUIa% o CQ&IH%@NA.QQ 1NH3-I¢'| ©

ution of aniline (219.78
Gérﬂa%lr du6.608h) Nr t3.60%; mul‘rob(ﬁ}h&%@ﬁfér bt 6r@ Yol h&ﬁé%
dropwi se a solution of 3- 25 nethyl - but - 2- enoyl
chloride (301.14 g, 2.54 nol, Aldrich) in 500
mililiters (m) chlorofgsg @p(ecgms) After addition

was conplete the reaction mxture was flltered and
t hé- S i Y b PP ER AL Y

over | MRORRAEHVEUL L3S BrvSROL N RN eSIRGRET Tated 1o

(53% . MS (APCI): (M+ 1)+ = 176.

A. 3-Methy! but-2-enoic acid phenylamide

=
COCI
+ — _— N° ~O
NH2 H

To a solution of aniline (219.78 g, 2.36 mol) in 3 L anhydrous

chloroform at room temperature was added dropwise a solution of 3-
methyl-but-2-enoyl chloride (301.14 g, 2.54 mol, Aldrich) in 500 milliliters
(mi) chloroform (CHCIs). After addition was complete the reaction mixture
was filtered and the filtrate was washed with 1.0N aqueous HCI, dried over
magnesium sulfate, filtered, and concentrated to an oil which solidified on
standing, yield = 235.89 g (53%). MS (APCI): (M + 1)* =176,
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30 WD 2004/ 026864 PCT/ 1 B2003/ 003902 -42 B.
4, 4-Di net hyl -3, 4-di hydro-1 H quinolin-2-one NOH 5

wab@4ozaspound prepared in step A above (234. 80PQI/IE20@34003902

nol) was heated to 120C in an oil bath and portions
of alum num chl oride were  added (excess). The
reacti on was nonitored by4'?LC and at total reaction

Bf  sUMDim@tHAB -Uﬂlydhﬁ@t—ll-g?]gn&ﬁﬁzﬁir%oped- Upon cool i ng
to room temperature, rters of met hyl ene
chloride was added to make. a 10 solution. The organic
m xture was slowy treated wth water, under vigorous
agitation, until thoroug ¥ [
organic |ayer was sepé#rafled,] dried over magnesi um
sulfate, filtered and = Nt ed. The crude product
was chronmat ographed (Si 2, B:1 hexanes : EtQAc) to
give 98 g (42%. M5 (APCl): (M+ 1)+ = 176. 15 C

6- (2- Chl or oacetyl) -4, 4-di net hyl - 3, 4-di hydro- 1

(- stah aReHF prdta T e h o R pRARI, o bR Rk
heatezti &b -1208Ct in aic \dilabatbnamd oritbrisgof alurhmum chletide ewere
agl?j% [{é?gedeﬁ@ er,&p%)%aa@%rﬁ,lw%sﬁq figrgggay é_g and at?otal reaction
H- UIW Ofrfafd iy heéh%%ﬁ?t Eﬂb‘ﬁpéd.“ dj orzg:é)é ling to room

not i n- 2- one WO 20
tmerammxa doeofl) ofignethylene chloride was added to make. a

solution. The organic mixture was slowly ireated with water, under

vigorous agitation, until thorough quenching was achieved. The organic
layer was separated, dried over magnesium sulfate, filiered and
concentrated. The crude product was chromatographed (SiO,, 9:1
hexanes : EtOAc) to give 98 g (42%). MS (APCI): (M + 1)* = 176.

C. 6-(2-Chloroacetyl)-4 ,4-dimethyl-3,4-dihydro-1H-quinolin-2-one

O f
RAe et
N” 0
H
. The compound prepared in step B above (73.6 g, 0.42 mol)
underwent a Friedel-Crafts acylation according to the procedure described

for example 2 to give 96.2 g (91%) product. MS (APCI): (M + 1)* =252,

D. 8-(2-Chloroethyl)-4,4-dimethyl-3.4-dihydro-1H-quinolin-2-one

N O

H
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The conpound prepared in step C above (3.0 g, 0.012
nmol ) underwent reduction of the ketone according to

w0 b@4foeaseedur e described in step B of Exanpl ePdT/iB2003/003902

give 2.09 g (73% product M5 (APCl): (M+ 1)+ 5
238, (M + 3)+ = 240; §)+—236 E.

6-f 2-(4-Benzo[dli soxazol @ pi perazin-1-yl)-ethyll -

, 4-di met hyl - 3, 4- di hvdro-1 H-qU|noI|n 2-one H N O N
10 O-N 3-Piperazin-1 -yl -benzo[d]isoxazol e

hydr Gbel eemngeund . prapared 1n aiepl © akeyer 626t 8d WA web

offe St i MR & top BeRh TP actlifisa e Blodbaype Hlsd R

s’@é?) lldf%xahﬁal@fﬁi@rgnwrz 69 gav8w) prB@uch\/ISl(&%cmf( B 10T E
which crystallized on standing. M (APCl): (M+ 1)+ =
28@5M(+r@) =1340; {Mz04)” 32B8WR (DMSO-d6, S): 10.02 (s, 1
H, 7.96 (d, 1 H J =7.8 Hz), 7.54 (d, 2H, J = 3.9
Hz), 7.26 (m 1 H, 7.14 (s, 1 H, 6.99 (d, 1 H J =
El. 8 BeR;(4Bdrofdlisckarbl-3-yEpipefadite)l ;viBettiylltdhd-dimetiyB 4~
2.69°(m 2H) 2.61 (br s, 4H), 2.54 (m 2H), 2.29 (s,
dihydro-1H lin-g:gne 50 TLC. Rf = 0.27 (EtOAC). CHN:
cal cul ated for C24H28N402i C. 71.26% H. 6.98% N:
13.85% found, C. 70.86% H: 7.10% N: 13.65% Exanpl e
6 6-f

2- (4- BENZJ D] | SOXAZOL- 3- YL- PI P N— C\(L) ETHYL] -1, 4,
4- 25 TRI METHYL- 3, 4- DI I N-2- ONE A
1,4,4-Trinmethy [ o- H-gw [in-2-one WO

2004/ 026864 P 32003 O 902 -44 N O The conpound
prepared in step™B ¢f Exanple 5 (2.0 g, 0.0114 nol)
was reacted accorng to the procedure described for
exanple 6 to give, 5 after purification, 1.63 g (76%
of an oil. M5 (APCl): (M+ 1)+ = 190. B.

6- ( 2-3cPiperamn-dtylthenkolfisoxazate hidrocklarids (hVeigo4117 mmol)

wasqlrjeanc lc'i”wrﬁw ?he mégtenal prepared in step D above (1.49 g, 6.26

mmol) according to the procedure used in step C of Example 1 to give,
after purification, 304 mg (18%) of an oil which crystallized on standing.
MS (APCI): (M + 1)* = 405; (M — 1)* = 403. 'H-NMR (DMSO-dg, 8): 10.02
(s, 1H), 7.96 (d, 1H, J = 7.8 Hz), 7.54 (d, 2H, J = 3.9 Hz), 7.26 (m, 1H),
7.14 (s, 1H), 6.99 (d, 1H, J = 7.8 Hz), 6.74 (d, 1H, J = 8.1 Hz), 3.45 (br s,
4H), 2.69 (m, 2H), 2.61 (br s, 4H), 2.54 (m, 2H), 2.29 (s, 2H), 1.18 (s, 6H).
TLC: R; = 0.27 (EtOAc). CHN: calculated for CzaH2sN4O3, C: 71.26%, H:
6.98%, N: 13.85%; found, C: 70.86%, H: 7.10%, N: 13.65%.

Example 6
6-[2-(4-BENZO[D]ISOXAZOL-3-YL-PIPERAZIN-1-YL)-ETHYL]-1,4.4-
TRIMETHYL-3,4-DIHYDRO-1H-QUINOLIN-2-ONE

A. 1.4 ,4-Trimethyi-3.4-dihydro-1H-quinolin-2-one
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Cl ~ NO 10 The conpound prepared in step A above
(1.63 g, 8.61 mml) underwent a Friedel-Crafts

wa@egsardsen as described in exanple 1 to give PCREB2903/003902

(100% of an oil which slowy solidified. M5 (APCl):

(M+ 1)+ = 266; (M1)+=264. 15 C

6- (2-Chloroethyl)-1, 4, 4-trinet hvl -3, 4-di hvdro-1

H qui nolin-2-one CI N O 2Q fhe ketone of step B above

(2.29 g, 8.61 nol) wa drsed according to the

procedure described in 2 2 to give, after flash

colum purification, 1.8 8%9) of an oil which

crystallized on standing. (7S (APCl): (M+ 1)+ = 252;

(M+ 3)+ = 254. 25 D

6- [ 2- (4- Benzof dl i soxazol - 3-yi - pi perazin-1-yl)-ethyl]-1
, 4, 4-TtHel ¢Brhotind Br didsiepIBof ExARIDIEN5 220N, 0.0114 mol)

hydrochlorlde WO 2 04/026864 PCT/ 1 B2003/ 003902 - 45 N
via\regsieq gceprgincaia el pracegire d?sqnb@@&f&zcﬁxgmple 6 to give,

ReE PRRLAlonG T 8T ohalii, MSTREGYM 4 7] %%“cteh

with the preparation descrlbed in exarrple 3 to give,
f ‘

solutlontreated W|th4ONHCI in dloxaneto
precipitate 255 ng (34% of the hydrochloride salt.
Ms (APCl): (M+ 1)+ = 410, MR 10 (DMSO- d6, 8):

.0 (br s, 1 H, 8C03 {d =8.1 Hz), 7.61 (s,
2H), 7.33 (m 1 H), 7.22 7.16 (d, 1 H J =
8.5 Hz), 7.06 (d, 1 H J SNDe  4.13 (br d, 2H, J
= 13.7 Hz), 3.64 (br d, 2HJ=|:12H2)351(m2H)
3,33

The compound prepared in step A above (1.63 g, 8.61 mmol)
underwent a Friedel-Crafts acylation as described in example 1 to give
2.29 g (100%) of an oil which slowly solidified. MS (APCI): (M + 1)* = 266;
M- 1)“ = 264.

C. 6-(2-Chloroethyl)-1,4 .4-trimethyl-3,4-dihydro-1H-quinolin-2-one

N” ~0O

The ketone of step B above (2.29 g, 8.61 mmol) was reduced
according to the procedure described in example 2 to give, after flash
column purification, 1.88 g (87%) of an oil which crystallized on standing.
MS (APCI): (M + 1)* = 252; (M + 3)" = 254.

D. 6-[2-(4-Benzo[dJisoxazol-3-yI-piperazin-1-yi)-ethyll-1,4,4~trimethyl-

3,4-dihydro-1H-quinolin-2-one hydrochloride
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(br s, 3H, 3.28 (m 4H), 3.05 (br s, 2H), 2.41 (s,
2H), 1.19 (s, 6H. TLC. Rf = 0.35 (free base, EtOAc).

w@kiNg/oz@b€ul ated for C25H3ONAC2 HCI, C. 15 65. PORAGB26H3/003902

6.87% N 12.31 % found, C 65.62% H 6.89% N
12.23% Example 7 6-f2- (ﬁ BENZCf

DI | SOXAZOL- 3- YL- PI PERAZI N&P: YL) - ETHYLI - 3-

METHYL- 3, 4- DI HYDRO- 1 H QUI NOLI N- 2- ONE 20 A

6- (2- Chl or oacetyl ) -3-net hyl -3, 4-di hydro-1

H quinolin-2-one 0 Cl 0 aNO=NO !H
3-Met hyl - 3, 4-di hydro-1 H qui nol Nogrd was pr epar ed
according to 25 the progcedure ¢ribed in J. Med.
Chem, 1986, 29 832 and ot a Friedel -Crafts
acylatlon W th Nc\gt)yl chloride in the WO

2004/ 026864 PCT/ 8203/ 003902 -46 manner described in
step A of Exanpl e€OTto give the desired product as a
solid. Ms (APCl): (M+ 1)+ = 238. B.

6- (2- Chl or oet hyl ) - 3- net hyl - 3, 4-di hydro-1

H tunBilpbr&zih-dmébeﬁzﬁﬂd]iBb@zdmle Thysdrpcblmide {4Q0m migep1 A6
above was tr trieth

e%t eo% \ d b
MNP | W8P JRAstEd: WAk, ea&?HPQﬂ PBeFlaH@ 'Poﬁ'@@urce above in
a@@éﬂah@é%’dhﬂhétpﬁ@pﬁa%n db@cﬁ%é’drm éxaqrnblé C«Qtd/@vé hgfter flash

desired product as a solid.
cohumn guritication, a clear oil. The 0|I was taken up In anhydrous diethyl

o BB SRRl NP AGdd 1 ol o2
mg (34%) of the hydrochloride salt. MS (APCI): (M + 1)* = 419. "H-NMR
(DMSO-ds, 8): 11.0 (br s, 1H), 8.03 (d, 1H, J = 8.1 Hz), 7.61 (s, 2H), 7.33
(m, 1H), 7.22 (s, 1H), 7.16 (d, 1H, J = 8.5 Hz), 7.06 (d, 1H, J = 8.3 Hz),
4.13 (br d, 2H, J = 13.7 Hz), 3.64 (br d, 2H, J = 12 Hz), 3.51 (m, 2H), 3,33
(br s, 3H), 3.28 (m, 4H), 3.05 (br s, 2H), 2.41 (s, 2H), 1.19 (s, 6H). TLC: R¢
= 0.35 (free base, EtOAc). CHN: calculated for CasHzoN4sO, HCI, C:
65.99%, H: 6.87%, N: 12.31%; found, C: 65.62%, H: 6.89%, N: 12.23%.

Example 7
6-[2-(4-BENZO[DJIISOXAZOL-3-YL-PIPERAZIN-1-YL)-ETHYL]-3-
METHYL-3,4-DIHYDRO-1H-QUINOLIN-2-ONE

A. 6-(2-Chloroacetyl)-3-methyl-3,4-dihydro-1H-quinolin-2-one
O
N @] N™ 0O
H H

3-Methyl-3,4-dihydro-1H-quinolin-2-one was prepared according to
the procedure described in J. Med. Chem., 1986, 29, 1832, and
underwent a Friedel-Crafts acylation with chioroacetyl chloride in the
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NO \ ~~ N N 3-Piperazin-1 -yl-benzo[d]isoxazol e
hydr ochl oride (500 ng, 2.08 mmopl) was reacted with

w0 b@4poispound described in step B above (699 2BCTHIB2003/003902

3.13 mmol ) using the procedure for exanple 3 to give
the title conpound, whi chﬁor eci pitated out of
solution as a white, crys't4 line solid, vyield = 371

n@\r(élf(iﬂ’@scrib/@ Grﬁ%ﬂg A df'\é)i"arﬂblé Fto?_@%e tﬁ%é?ﬂ‘éd E?rocﬁl%st) asa

sghti MS((AI?CBMM&QH%& 3.7 H), 7.26 (m 1 H),
7.01 (s, 1 H, 6.97 (d, 1 H J=8.1H), 6.72(d 1
H J 25 =8.1 Hz), 3.45 (t, 5H, J = 4.6, 4.9 Hz), 2.85
B.dd, 6L(3-Chibreethyi$:3- rﬁeﬂwﬂiam dﬁwﬁ?o 1th iRblin-3-gneb.- 6, 8.8
Hz), 2.60 (t, 4H, J =4.2, 5.1 Fz), 2.53 (m 3H), 1.07
(d, 3H J = 6.8 H). TLC Rf:O44(1: 9 MeCH :

Et OAc). CHN: cal cul gf ed WO 2004/ 026864 ‘
PCT/ 1 B2003/ 003902 -47"f0 02 0.8 H20, C
68.23% H 6.87% N 13.8 QuRd, C 67.63% H

6.43% N 13.71 % Exanple 8 5
6-f 2- (4- BENZQJDI | SOXAZOL- 3- YL- HI PERAZI N- 1- YL) - ETHYLI - 3
, 3- DI METHYL- 3, 4-DI HYDRO-1 H QUI NOLI N-2-ONE A. 6

|(+2 gﬁ:\lﬁ%r B%@cﬁﬁ)@m 6§e Aaﬁ%h@%\q \@%54 P%aité/qq&v?fhltriethylsilane in
¥ orBh st kB ade sty e - the HofodeBatd rde%c%l@d Viﬁsst cReB of

repared according to the procedure in J.
leJgto giggdhe gledired meduwiras a sefideddb (SP&}I) M + 1)* =
?glyl atl on with chloroacetyl chloride according 15 to
€ procedure described in step A of Exanple 1 to give
the title conpound as a solid. M (APCI) (M+ D+ =
6- éZ Chl or oet hyl ) - 3, 3-di net hvl - dro-1

B
QZ-L quibde-dBenzaldlisaxazel-3-yl-piperazin-1-yl)- ethvﬁ 3- met% -3,4-

dihydro-1H-quinolin-2-one

3-Piperazin-1-yl-benzo[d]isoxazole hydrochloride (500 mg, 2.08
mmol) was reacted with the compound described in siep B above (699
mg, 3.13 mmol) using the procedure for example 3 to give the title
compound, which precipitated out of solution as a white, crystalline solid,
yield = 8371 mg (46%). MS (APCI): (M + 1)* = 391; (M — 1)* = 389. 'H-
NMR (DMSO-dg, §): 9.95 (s, 1H), 7.95 (d, 1H, J = 8.1 Hz), 7.54 (d, 2H, J =
3.7 Hz), 7.26 (m, 1H), 7.01 (s, 1H), 6.97 (d, 1H, J = 8.1 Hz), 6.72 (d, 1H, J
= 8.1 Hz), 3.45 (1, 5H, J = 4.6, 4.9 Hz), 2.85 (dd, 1H, J = 5.9, 5.9 Hz), 2.66
(t,2H, J =6.6, 8.8 Hz), 2.60 (t, 4H, J = 4.2, 5.1 Hz), 2.53 (m, 3H), 1.07 (d,
3H, J =6.8 Hz). TLC: Rf=0.44 (1 : 9 MeOH : EtOAc). CHN: calculated



10

15

20

25

N O 20 H The conpound prepared in step A above was
treated with triethylsilane in trifluoroacetic acid

wa@e@anekisng to the procedure described in steppP®r/B2003/003902

Exanple 1 to give the title conpound as a solid. M
(APCl): (M + 1) '" = 238. 725 C.

6-f 2-(4-Benzo[ d] i soxazol - é yl - pi perazin-1-yl)-ethyl |-
for3€d H% Nl -Bg4H.0i [t de® 2394+ HuUia®rIan-N:- @B@M@ found, C
2004/ 026864 PCT/f B2003/ 003962 -48 H N 3N p-
63-83%ea8i43%4.-N1 1B &h%o[ d] i soxazol e hydrochl ori de (500
ng, 2.08 mol) was reacted with the conpound prepared
in step B above (743 ng, 5 3.13 mmpl) according to the

procedure given in stepgkampleExanple 1 to give the

t|tIe cor oound mh h plﬁ ed out of solution as
an6 4 T2 - = ” ',‘ P al d 1 ¥ 4 t @
M5 (APCI) ) H- NVR
DV, 46 Dlgéﬂrgvé f,%piﬁ%ﬂ[ oMy, %tthOLlf&Pé OP%}E_ )

Hz), 7.54 (d, 2H J 39Hz) 726(m 1H) 6. 98

[\J |r

=46 49Hz) 52(m2H) 101(s 6H) TLC. Rf =
0.59 (1 : 9 MeOH EtOAc) CHN:. cal cul ated for
C24H28N402 0.5 H20 C. 69. 71% b 7.07% N 13.55%

: . 3R9

XS DI S
YL) ETHYLI 3, 4- DHVETHYL- 1 H QUI NOLI N-2-|—0\IE A

6- (2- Chl oroacetyl)-3,4-dinethyl-1 H quinolin-2-one O
NONO

3,3-Dimethyl-3,4-dihydro-1H-quinolin-2-one was prepared

according to the procedure in J. Med. Chem., 1986, 29, 1832, and
underwent a Friedel-Crafts acylation with chloroacetyl chloride according
to the procedure described in step A of Example 1 to give the title
compound as a solid. MS (APCI): (M + 1)* = 252,

B. 6-(2-Chloroethyl)-3,3-dimethyl-3,4-dihydro-1H-quinolin-2-one

K
N ~0O

H
The compound prepared in step A above was treated with

triethylsilane in trifluoroacetic acid according to the procedure described in
step B of Example 1 to give the title compound as a solid. MS (APCI): (M
+1)*=238.

C. 6-[2-(4-Benzo[dlisoxazol-3-yl-piperazin-1-yl)-ethyl]-3,3-dimethyl-3.4-
dihydro-1H-guinolin-2-one
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20 HH 3,4-Dinmethyl-1 Hquinolin-2-one (Chem Pharm
Bull ., 1983, 31, 2986) underwent Friedel-Crafts

waceykaedsen with chl oroacetyl chloride accordi POI/IRR00I®3902

procedure described in step A of Exanple 1 to give the
25 title compound as a soljd. M5 (APCl): (M+ 1)+ =
250. WD 2004/ 026864 PCT/ I'B3003/ 003902 - 49 B.

6- (2- Chl oroet hyl ) -3 4-di net hyl - 1H qdi nol i n-2-one Cl

N OH 5 The conpound descri bedin bt gf
underwent treatnment wth [ [

trifluoroaceticagid C ‘ b€ \pr ocedur e
described in @ B fkarrple 1togivethetitle
conpound as a white,) crystalline solid. M (APCl): (M
+ 1)+ = 236. 10 Cp-N

6-[ 2- (4-Benzo[ d] i soxazol - 3-yl - pi perazin-1-yl)-ethyll-3
,4-dimethyl -1 H quinolin-2-one hydrochloride H N O

-N 1@-5?}0@"(&2%@%&1‘2&5 dilRerasdiel] h?ﬁ%@h@ri@ehxgb@c HC?Q'V b&B
(1.0 g, 4.17 1) S reacted Wwth the conpoun
mmep avasdrdacterd withBhalsompound4gepares. inGtepribohl)ovsaddad rod,

4 1% 8 o B hne o absBy e Slaii et Lot Rofbifed"®
G EHEDHIHR @ump@@hugwh(&%%re%na_teﬂﬂ@usef_ s6lunes asusp efidatie
In boili rg)g@l\/b(]—l and 4. in 20 di oxane was a

qny'ﬂtalline]fs ,rYiﬁ@i";_cﬂOJs@S\lguﬁ"fﬁ%?- d\ﬂ?u@“rpé%?i_ ?Mé‘ i)é“rfaﬂagﬁa\/l -
Woscihtr anAARERMSEERG I 0 1 dtaHIes R M R o),
BN ¢d 12, Dy Hzpr 7 o6 I\%ﬁ'ng@%% gc'u,gim, bel ga Hepvelee (d,
ield = 707 (399 . ACII_)I. M+ 1)+ = 403: &M
2H =7 able), 34516k | DNISHUE ) 2.STa(reaAkll 2.60 [y 4K, J =
485 24,0, 258 i 2f; P81 (G, ofty TG RE=10 89 (15 9 MgBh;

A, CHIN: daicalated 4oHZ)HoaNE&A 015 HeO, 216937 %6 18: 2.07%,

NHZ1) 3.53"'0? ?ou(n%{, C§: ’69?(’)_5%‘,] H::6.1712‘°/o,1ﬁ:|_!@.38%4.'1

Example 9
PREPARATION OF 6-[2-(4-BENZO[DIISOXAZOL-3-YL-PIPERAZIN-1-

YL)-ETHYL]-3,4-DIMETHYL-1H-QUINOLIN-2-ONE

A. 6-(2-Chloroacetyl)-3,4-dimethyi-1H-quinolin-2-one
(0]
N O N O
H H

3,4-Dimethyl-1H-quinolin-2-one (Chem. Pharm. Bull.,, 1983, 31,
2986) underwent Friedel-Crafts acylation with chloroacetyl chloride

according to the procedure described in step A of Example 1 to give the
title compound as a solid. MS (APCI): (M + 1)" = 250.
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(m 2H), 3.29 (m 2H), 3.13 (m 2H), 2.39 (s, 3H),
2.08 (s, 3H). WD 2004/ 026864 PCT/|B2003/ 003902 -50

wEx@apka640 6-f 2- (4- BENZQ( DI | SOXAZOL- 3- YL- Pl PCT/1B2003/003902

PERAZI N- 1 - YL) - ETHYLI - 3, 4- DI METHYL- 3, 4- DI HYDRO- 1
H QUI NOLI N-2-ONE 5 A
6- (2- Chl or oacetyl ) -3, 4-di f’h%fhyl -3, 4-di hvdro-1
BEF qusfaldHior ' ufdolit2=ond 0
3, 4- y y qui nol 1 n-2-one (J. Chem
Soc. Perkin 1, 1981 2912) underwent Friedel-Crafts
acylation wt h chl oroacetyl chloride based on the
procedure describedgin ste anple 1 to give
the title conpound as™a s (APCl): (M+ 1)+ =
252. 15 B. N
6- (2- Chl oroet hyl ) - 3, 4- di met hyl 3, 9 di hvdro-1
H quinolin-2-one C N O H The conmpound prepared in
step A above underwent reduction with 20

the' BB c2mRng GrtrrbrudR B bR ilsPaS odttheR win
tﬁéiﬁyl&lédeﬁ_n%ﬂi_@?ﬂfﬁggﬁézi g@ldsé&ddﬂdm@’fﬁo tHPprIceduié deé&ribedqn

stitn B ok Exempie ¥itogiveetherditie aoppgurd ag r white ciystaling solid.
I 2- WO 2004/ 026864
e e TR

C. 6-[2-(4-Benzo[dlisoxazol-3-yl-piperazin-1-yl)-ethyl]-3,4-dimethyl-1H-

quinolin-2-one hydrochioride

Q\/r @Nm

0O—N

3-Piperazin-1-yl-benzo[d]isoxazole hydrochioride (1.0 g, 4.17 mmol)
was reacted with the compound prepared in step B above (1.48 g, 6.26
mmol) based on the procedure given in step C of Example 1 to give the
title compound which precipitated out of solution as an amorphous solid
(730 mg). The solid was suspended in boiling MeOH and 4.0N HCI in
dioxane was added until no further dissolution occurred. The remaining
insolubles were filtered off and the filirate was concentrated. The residue
was washed with acetone to give the hydrochloride salt as a light beige
powder, yield = 707 mg (39%). MS (APCI): (M + 1)* = 403; (M — 1)* = 401,
"H-NMR (DMSO-ds, 8): 11.64 (s, 1H), 10.94 (br s, 1H), 8.02 (d, 1H, J = 8.1
Hz), 7.61 (m, 3H), 7.33 (m, 2H), 7.22 (d, 1H, J = 8.3 Hz), 4.13 (br d, 2H, J
=13.4 Hz), 3.64 (br d, 2H, J = 12.2 Hz), 3.50 (br t, 2H, J = 11, 12 Hz), 3.41
(m, 2H), 3.29 (m, 2H), 3.13 (m, 2H), 2.39 (s, 3H), 2.08 (s, 3H).
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I N 3-Piperazin-1-yl-benzo[d]isoxazol e hydrochloride
(1.50 g, 6.26 mmol) underwent reaction with the

W@ orpoeased prepared in step B above 5 (2.23 g, BCB8B2003/003902

nmol ) according to the procedure given in step C of

Exanple 1 to give the tl%e conmpound as an off-white
anor phous solid after elu t hrough a flash col umm
(silica gel 60, 230-400 nesh, 1 : 4 hexanes : EtOAc),
yield = 1.35 g (53%. M5 (APCl): (M+ 1)+ = 405; (M-
1)+ =403, 1 HNNR(DW): 9. 95 (s, 1H, 7.95

1H J —mw&mvg-s @m&vﬂaom Qumouvazmwam) 2. 67
(m 3H), 2.60 (t;, 4H, J = 4.9,.4.9 H) 2.48 (m 2H),
2.22 (m 1H), 110(d 3HJ—71H2)099(q 3H,

13. 85% found C 71.11 % H 7. 04% N 13 75% 15
Exanpl e 11 6- f 2 (4- BENZOF DI | SOXAZOL- 3- YL- Pl PERAZI
N-1-YL)- ETHYLI - 1,3, 3, 4, 4- PNT THYL34DIHYDR01
H QUI NOLI N- A 6-(?-
4- pent anmet h '

1, 3, 3, 4, 4- Pentamdf hy®- 3, 4- di hydr o-73 Nquﬁﬁol i n-2-one
(4.21 g, 0.0193Hwl, J. Chem Soc. , ("b) 1971, 3769)
underwent Fri edel - Crafts acyl ation with chl oroacetyl
chloride (2.78 m, 0.0348 nol) according to the 25

pr oc%DﬁndﬁbiJ%@l@ydm $Heguinolr-2-exentl. Chemo Sao, ek

AT I T A

cﬁ%‘?ﬁ% bd‘@d(diﬂﬁe) procttitirel HescribedHin stdh A 39 ExampR1 té Wive
3)+ = 296. WO 2004/ 026864 PCT/ | 82003/ 003902 -52 B.

tige {itle camppuad B$1a salics, MSAARGEn{Mrret hvt 282.4- di hvdr o- 1
H qui nol i n-2- one The reduction of the ketone in step
A above (5.65 g, 0.0192 nol) was done according to
B.he B-@c€hlarseibyiy-SM-dimethgp3 B-dihydpoatitHomirioline?-gnee,

N° ~O

H

The compound prepared in step A above underwent reduction with
triethylsilane in trifluoroacetic acid according to the procedure given in step
B of Example 1 to give the title compound as a solid. MS (APCI): (M + 1)*
= 238.

C. 6-[2-(4-Benzoldlisoxazol-3-yl-piperazin-1-yl)-ethyl]-3,4-dimethyl-3,4-
dihydro-1H-guinolin-2-one
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5 after elution through a flash colum (silica gel 60,
230-400 nesh, 4 : 1 hexanes : EtOAc), an oil which

w@eoosnadshd zed on standing. Yield = 4.71 g ( 88P4T/IBAB03/003902

(APCl): (M+ 1)+ = 280; (M+ 3)+ = 282. C

6- f 2- (4- Benzof dl i soxazol - iVI pi perazin-1-yl)-ethyll-1
., 3,3,4,4- 10 pentanet hvl -3,%-di hvdro-1

H qui nol i n- 2- one 3-Pipera2|n 1-yl -Benzo[ d) i soxazol e
hydrochl oride (1.0 g, 4.17 mo , facted with the
conmpound prepared in step B ab (1.25 g, 4.11 mol)

based on the pr dur ¢ i WN'step FXanple 1 to give
773 mg (429% e i\t/l,'e conmpoundi whi ch precipitated
out of solution white, 15 anorphous solid. M

(APCl): (M + 1)+e—'>447 1H NMR (DVMBO-d6, S): 7.96 (d,
1H J=281H), 7.54 (d, 2H, J =3.9 Hz), 7.26 (m 1
H, 7.16 (s, 1 H), 7.11 (d, 1 H J = 8.3 Hz), 6.96

(d, B-Plpefasin-g- b@ﬁio[dﬁséﬁz(dlﬁ hydﬂidhlor@emm A0, g3Hp.26
2.72°(m 2H), 2.62 (br's, 4H), 5 (1 J = 'gcﬂiii@
gl kiyderetisegietion ity Thercompeting rroparednaaiep, Batigve

BB B HFo g i i

111d. JiG&0tthe HiXlerquimepdiihd as an off-white amorphous solid after elution

B e T
ﬁp&\% @036 o dasty Sufs (APCH (£ 3y doBydno- §)” = 403.

4-Tri met'hyl - 3, 4-di hy
1H—NMR1(1])M|$C2-d@rfé 0350(sg1H), '0964(dm1>H JxE 8. wmz) ('Zh@din(d 2H,

Jié’%%rﬂzi apu. B kB! Bredimatfl £78 (1) 78

HE? %f@ﬁggom g 4t@ 4. bmrgm %Wz@ﬁernhe@a D951 SPHA

|ve t he npound as an

2048 (1o @68, 2y’.’€I (In?DV\Hi)oHl W (4l = 7/1022 )g 0¢0tm43H, 5= 6.8,

b Bl 0G Bes BRSPS o il oAbt oM G0, C:

78-265%CH: ergz;%hml 13.85%; 4odirid, BN 1B, H: FL.0UR4) N: 13.75%.
H qui nol i n- 2-one The ket one of the corrpound in step A

above (7. 02 g, 0.0264 nol) was reduced according to

t he procedure in exanpl ive the title 5
conpound as a yel | ow, éké%\l81q solid, yield =5.12 ¢
67221 BERZO[D]ISOXAZOL-3-YL-PIPERAZIN-1-YL)-ETHYL]-1,3,3.4,4-

PENTAMETHYL-3.4-DIHYDRO-1H-QUINOLIN-2-ONE

A. 8-(2-Chloroacetyl)-1,3,3.4,4-pentamethyl-3,4-dihydro-1H-quinolin-2-

one

1,3,3,4,4-Pentamethyl-3,4-dihydro-1H-quinolin-2-one  (4.21 g,
0.0193 mol, J. Chem. Soc., (C), 1971, 3769) underwent Friedel-Crafts
acylation with chloroacetyl chloride (2.78 ml, 0.0348 mol) according to the
procedure described in step A of Example 1 to give the title compound as
an oil which gradually solidified upon stirring in aqueous solution, yield =

5.65 g (99%). MS (APCI): (M + 1)* = 294; (M — 1)* = 292; (M + 3)* = 296.
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(APCl): (M+ 1)+ = 252; (M- 1)+ = 250; (M+ 3)+ =
254. C.
w®2§02/0te86Benzo[ dl i soxazol - 3-yl - pi perazi n- 1- yl ) PEL/IB003/®3902
, 3, 4-trimethyl- 3,4-di hvdro-1 H qui nolin-2-one 10
3- Pi perazi n-1-yl - benzo[ d] ﬁoxazole hydrochl oride (1.0
g, 4.16 mml) was reacted”with the conmpound prepared
Bi n sggp-ChiahsuiBylf-1,53 401-pntatethied X-dildgd- 1 qlii®lin-2-
procedure given 1n step C of Exanple 1 to give the
OR@t| e conpound, which was eluted through a flash
colu ( 1 E
hexa@g)égkéﬁ%urgf lﬁ%e?ﬁ%)gé%g Sﬁgph aclétV ?;]kg qs glé%:é\%emd
wabidote azrcmtthaglto niee pddedureYgiebd irF s&ﬁ:Sij E()@@ﬁﬂ)le 1I\t'6 glve

él@]vg@t@g t'\r%kugl% agﬂ_a%COIWT]&D (swyc%ge QO gSp,—40j) mesg 4:
h??z}_li)aes A 99\% éq"oqumﬁﬁ &%éﬂéﬂlzeg {a‘?i‘d rég H){'u?_lc-ﬂ' oy 7(159

aB%). HAS (APaY: (M+1¢H—2BO;(M463)+5=282&) 2.67 (m 3H),
260(t 4H, 3 = 4.4, 4.9 Hz), 2.52 (m 2H), 1.01 (d,
3H, J = 7.1 Hz), 20 0.98 (d, 6H J =8.5 H). TLC R

6(2[4(1

411 % : Fﬁﬁéﬁ%&‘é&%v@mﬁ%@*ﬁ o)

mﬁalslr@d@fed Wthyt%ocdﬁw drite pAeparad un estep B3abbl@(015 g, 4.11
I—|-|ndazoleI 15.72 m 183p%l Aldﬁich) anr( 9

mnek rt@@ieﬁeora e g)row%a iRoiter A @fi BRMRlgsT e e&'\é%l 748 mg

t
(F2RT of Tt Fofithount hibh H78ciBh S8l .‘?f%?é’é“% # 2 unite,
afndiphows)sehidis IMSAIARTIRy (M oxi1jfe =( MeH) 'HsNIMR i DM@(D@HG, d):
ITEt hyl ene WO 2004/ 026864 PCT/ | B2003/ 003902
a6 &, Hé Arra®chblzbrlgehi(®, 2 dr ek Hebo! 20 ") 2uite (s,

AL

(sliSHarer2 (ngHEIZM (bres, m—gmm @, r2luin= 8186 sdﬂzbemIOSV(m, :
t t

155G dugeRer Shos (EIRm CIR: snliRRion GrebMucia im0,

00'799’(%%' Re7RARL! R 12864, (durfth 8 7OV P )46 O(é M1 A0 &%,

he precipitate was filtered off an
filtrate was concentrated to

Example 12
6-[2-(4-BENZO[D]ISOXAZOL-3-YL-PIPERAZIN-1-YL)-ETHYL]-3,3,4-
TRIMETHYL-3,4-DIHYDRO-1H-QUINOLIN-2-ONE

A. 6-(2-Chloroacetyl)-3,3.4-trimethyl-3,4-dihydro-1H-quinolin-2-one
3,3,4-Trimethyl-3,4-dihydro-1 H-quinolin-2-one (5.0 g, 0.0264 mol, J.

Am. Chem. Soc., 1956, 78, 2242) underwent Friedel-Crafts acylation with

chloroacetyl chloride (3.79 ml, 0.0475 mol) according to the procedure

described in step A of Example 1 to give the title compound as an
amorphous, yellow solid, yield = 7.02 g (100%). MS (APCI): (M + 1)" =
266; (M — 1)" = 264; (M + 3)" = 268.
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gi ve a green, anorphous solid, yield = 19.03 g (779.
M5 (APCl): (M+ 1)+ = 203; (M-1)+ = 201. 10 B.

W@ 2402426864 PCT/IB2003/003902

H | ndazol - 3-yi) - pi perazin-1-yl | -ethyl|-4-nethyl -3, 4-di
hydro- 1 H guinolin-2-one_3-Pi perazin-1-yl-1Hindazol e
hydrochl oride (2.0 g, 9. % ) was reacted with the
compound prepared in step B of Exanple 1 (2.22 g, 9.9
mml) based on the proceduredescrl bed in step C of

S:{'t%ee%% 'eﬁ%%@w*«laé@%?& aef, 5%@&%47@%%? %6‘4‘%00
wa§eﬂeat1§ed (@c O—?tt@ th@o/pﬂbb&:thwemrﬂe%mpl@mtcﬁ lgi\tehdahie title
washed with give an off-white,

cemppend \aSe|adye||@85 erme% Sofig, yieidr -5 ?gqo "115a). = M

%9@' b veEa ity AN ey e

1H J=8.3H), 724(t 1H J=6.6 7.8 H),

H J=6.6 6.6, 6'6Hz) 268
3%8|h§droﬂhgu¥n&§] %—%ne1 261 (br 5,

1 (m
2H) , 3:Pip&raizitd 1 -yl-belnzoldi] nsoxazoje rzyd.roelzbond@ 122 ga4. 1§+mrm>l)

wes Tgaclecbifith e somaaiid Ptrbied & iR aRet 8157 o, 624

6@% @on ’?ﬂé ﬁ%edtlre GivER%n dtbp 1T B Banhisiendio Give the
4%, N: 17.32% The al kyl ati on rocedure

tltiesmmnmmd, erJﬁ'@rW@ elutest dhigughaa vilash eglpmnetsilica gel 60,

A Sneth R A oo eB g SRuie b Bl B R

giveSa Ebhﬁépb ﬂa4llrﬁ% éélrcf 4Yield = 803 mg (46%). MS (APCI): (M + 1)*
H-| NDAZQ 1) PERAZI N- 1- YL1- ETHYL} - 4, 4- DI I\/ETQY
A, [()‘\4—1’7’[1920-‘-14 - Qbi-NMR DM SRusTHe %9 (% it J

ik R A L e A ol T R
JpE snaﬁz)g 8. ?1 &, tech J 5(3 1 Eza,n:pn? (5d4+57l maa 5&1419z)nﬁrﬂ7)
he I oauc al ne wa uritile |
swf pBon e At 9 o PHeb(m 58 10T s P abe o
% (& éﬁcgol%%géﬁi afy @f ﬁf\ﬂ'hﬂ)h? (EROARY. S@LINdcabé'uﬁté’d for
025H30N402, C: 71.74%, H: 7.22%, N: 13.39%; found, C: 71.71%, H:
7.28%, N: 13.24%.

Example 13
6-{2-]4-(1H-INDAZOL-3-YL)-PIPERAZIN-1-YL]-ETHYL}-4-METHYL-3.4-

DIHYDRO-1H-QUINOLIN-2-ONE

A. 3-Piperazin-1-yl-1H-indazole hydrochloride

A mixiure of 3-chloro-1H-indazole (15.72 g, 0.103 mol, Aldrich) and
piperazine (46 g, 0.534 mol, Aldrich) was heated at 250°C in a sealed,
stainless steel vessel for 14 hours. The viscous residue was partitioned

between 1.0 N aqueous sodium hydroxide (NaOH) solution and methylene
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(APCl): (M+ 1)+ = 404; (M- 1)+ = 402. 1 H NWR

(DMSO-d6, 8): 11.94 (s, 10 1 H), 10.02 (s, 1 H), 7.70
W@ dgo4/02dd64 J

(t, 1 H J

6.8, 8.3 Hz) 714(s 1H, 6.98 (d, 1
H,J:6.4Hz 693(t %4 —78 7.1 Hz), 6.74
(d, 1 H J =8.1 H), zbrs 2.68 (br t, 2H,

cHIonde @na th§ ah'ﬁo\, Ja r@@as( i@%a%ed Adﬂbed é&/éﬂmé eétum@dlfaﬂe
and me ept 9TNECDH’(£BM@S waam @%é@;\l hxﬂnﬂch@m@@l(& l(ﬂﬁ%?l)éa

SRS o Sy, 8 e iiheons v

lresidiGe bwa-thked Jup in water whereupon a small amount of
H | NDAZOL- 3- YL) - Pl PERAZI N- 1- YL1- ETHY

dwbmmlngaaolwu piveRRGINe preginiiated N-4 @N@Sr#éPP%: M+ 1)

g\?‘r%ozrﬁ fﬂ@lgﬁéﬁqﬁ%ﬁté%{%ﬁ Qﬁg?@é;ﬁm‘éﬁ’?m%rs c%ﬂtréféd to

gmn@@ms@h mmpmhedsusmhdsymhj € 9. OE@W% .6 M3. (AP@) (M
The crude product was eluted through a
1>|-ag95“@\ﬂma £4Q%-ca gel 60, 230-400 nesh, 3% MeOH in
Et OAc 25 to 5% MeOH in EtOAc) to glve an oi | which
crystallized on standi ng yield = 430 ng (35%. M
B(APCB 2- H-1bpazel-3k [l=et4- 4-dihydro-

] IdGS 11.94 (s, 1 H), 7.70 (d, 1 H J = 8.1
zquin . 1 H J =283 H), 7.24 (t, 1 H J =

Elzig 3&(’3@8an 17yl—'|19-l (rﬂ-azélé"hydrb;:ﬂa%nﬂd (20, 9.9=mndl) was

1 J
rgacied With nh,@) corepgm( prepared iy step @301‘36)((%@10193%(2 22 939.9

Sho ioad 1, beogielyi Sl g ¢ it f o ov

tHé Gtle l%‘on’-rpdﬂm&l(iwhibh9w%q}d|rtﬁeﬂt Aelutidd theagrOa68sh column
PCT/ 1 B2003/ 003902

(31692 o 168%, 280208, missto 15t PethaTKgHMRDH)1 B pogl acelate
%R?)S&f t&)iol‘y LvgoH itEidARy Ehd Mirtdér @48he FHIARPVROI t& give
aﬁmmwaamow)olm BEIRAZ VeIt =Y 685 ETHYL$%3- NASHARG):4M +
R LG T RSk A0 SPTBRE Ao0 .
#ﬁaﬁ%e(gléH(? D8 H?)é 7@’?‘;& HH‘”JJ' =g ﬁg?%f@ Y epares,
T8 bt cT.0dds, 1d'd|)r|a‘993cub1;H J= 81 Hz) 6.93 (t, 1H J= 71 7.1 Hz),
6.73 (d, 1H, J = 7.8 Hz), 3.29 (br s, 4H), 2.98 (g, 1H, J = 6.6, 6.6, 6.6 Hz),
2.68 (br t, 2H, J = 6.6, 8.5 Hz), 2.61 (br s, 4H), 2.51 (m, 2H), 2.17 (dd, 1H,
J=71,71Hz), 1.14 (d, 3H, J = 6.8 Hz). TLC: Rf=0.16 (1 : 9 MeOH :
EtOAc, fluorescent). CHN: calculated for CosHa7NsO 0.25 C4HgO», C:
70.05%, H: 7.10%, N: 17.02%; found, C: 69.54%, H: 6.90%, N: 17.32%.
The alkylation procedure described in step C of Example 1 was

applied as a general procedure for the synthesis of the following indazole
analogs:

8.3 Hz), 7.31 (d, 1 H J = 8.3 HQT/IB20@3003902
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10 elution through a flash colum (silica gel 60,
230-400 mesh, 5% MeOH in EtOAc to 10% MeOH in Et QAc)

wo olooeesed by washing with acetone to give
anor phous solid, yield = 670 ng (17%9. M5 (APCl): (M +
1) 390; (M- 1)+—388 %gkNl\/R(DI\/SOdG, 8): 11.94
(s, 1H), 9.94 (s, 1H 0 (d, 1 H J=28.3Hz),

7.31(d, 1 H J =283 E%mk%(t 1H J=71 81
15 H), H_J =8.1H). 6, 93
3.30 (br s, 6 Hz), ’
2.66 (t, 2H, 4H), 2.51

( m th% itld- o@?n&dlimd?irhs {breparéd #rortz B- plﬁdﬂ@let’RI Iyi=1 Bldmfdazdje
Et OAC uor e cul at or
h&@ﬂbmg@ (382 )’ 589,mmOD @Bz%e FeMRQUIEHCRedES d Seb D

SRS SRpIFSieF a2 et PR P M g

elutiBTiHitough, & flBbHHBRG 1 (&rhc@gm N23D- @D N T 1386 thieOH in
Ei@gﬁ?ig‘?.qn%ﬁﬁ&%d 9o, 0 w%  2aR Bl s
(ﬁpﬁﬁOWﬁe *emgﬂd ML 1?*‘391 - E&mgbﬁ/laﬁo(c% 3p Q. 9@(@

pur i ['ution through
1H),a$®102(ibuhh“|) (ABT0 I((d:a1 Iﬂ,e.l] =68.3 IﬁB)OVmO(dTGSHJ J SB.342A 7 ﬁ4

(b e B 88 D0 9015 (e B9 o= 84 PP B B8l
_% g Vdt] H%)N‘@m E@BMF’JJL)s 1@@*’3@8”%&1[3 4 2@M (br 1%2‘H =) =
6+3,,8. sw—lzaoz@d (b1 sHAH), 2.5d. (br iz SH, 4 =38. 5@ d, !HZH 2 28=(882t§)

198 pe560a) bGady = 075 4o MeRRHIORE IGREG, | ppv:

cﬁlc%?atéél forlclgLHggNg(ﬂO B, CEHBDQHD , 7073, (Ht, 7.82b4, N: $6.68%8,
é g'j gm 4H), 2.61 (br s, 4H),

fchrsthYrOz Teok 79, - 564é/<8 Hz), 1.00 (s, 6H). TLC

Rf =0.22 (1 : 9 MOH : EtOAc, fluorescent). CHN

cal cuI at ed for C24H29N5Q, C 71 44% H 7.24% N 5

1,7.36% found C 71. B&mpie 1%. 16% N 17. 12%
4-

TRIMETHYL 3.4- DIHYDRO 1H- QUINOLIN 2- ONE

The tifle compound was prepared from the compound prepared in
step A of Example 13 (700 mg, 2.93 mmol) and the compound prepared in
step C of Example 6 (1.11 g, 4.40 mmol). The crude product was eluted
through a flash column (silica gel 60, 230-400 mesh, 3% MeOH in EtOAc
to 5% MeOH in EtOAc) to give an oil which crystallized on standing, yield
— 430 mg (35%). MS (APCI): (M + 1)* = 418; (M — 1)* = 416. 'H-NMR
(DMSO-dg, 8): 11.94 (s, 1H), 7.70 (d, 1H, J = 8.1 Hz), 7.31 (d, 1H, J =8.3
Hz), 7.24 (i, 1H, J = 6.8, 8.3 Hz), 7.19 (s, 1H), 7.12 (d, 1H, J = 8.1 Hz),
6.99 (d, 1H, J = 8.3 Hz), 6.93 (i, 1H, J = 7.3, 7.3 Hz), 3.30 (br s, 4H), 3.23
(s, 3H), 2.73 (t, 2H, J = 7.3, 8.1 Hz), 2.62 (br s, 4H), 2.54 (t, 2H, J = 8.1,
6.8 Hz), 2.38 (s, 2H), 1.18 (s, 6H). TLC: R = 0.26 (1:9 MeOH : EtOAc,

aPQIR2003/003902
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3,4-DIHYDRO-1 H QUI NOLI N-2-ONE 10 The title conpound
was prepared fromthe conpound prepared in step A of
waEz@apkaed3 (1.0 g, 4.19 mmol) and t he conmpounkBCT/IB2003/003902
prepared in step B of Exanple 10 (1.50 g, 6.29 mmol).
The crude product was elu through a flash col um
(silica gel 60, 230-400 'h 3% MeOH in EtOAc to 5%
fllresbém). Et@%m) cbﬁ:u%lté@ fbhezczt:,m1 ugcrmwwdwsw 7W8%e N:
foa solid, 15 469% . MS (APCI): (M +
1@)71 fagad, QM14§ I-l:74@72’/o, %‘NIVR (DMBO-d6, 5):
11.94 (s, 1H), 9.96 (d, 1H, J 13.2 Hz), 7.70 (d, 1H,
=8.1Hz), 7.31 (d, 1 H J 8.3 Hz), 7.23 (t, 1 H,

6.8, 8.3 Hz), 7.0lEkam Qle?ﬁ 693(t 1H J=

4 (m 2H), |g, | L|.__Q)’I\Q:ZHJ:71’
Hz), 0.98 (d, . TLC. RF =
0. 24Thé: tﬂlekmpﬁu@wasfwmpaeatﬁnm theCebinpoahd ywirepargd in

St68) A EXGTRB, 142660295 THROY 2hinepormpgic drengrgd I
t%gzsbémZE@ﬁ@baigma@ab@ﬁwﬁ& ) EXBED hfSuiuE? v@ersdpaﬁndwg?

prepared using the procedureée descrlbed in
elEtianthsoupgh &tlastpicelubm (33|[cza gal GENRY-800 sBIEh, 5% MeOH in

EI085 ORI RS R BRI oo e

a3Rnitdy RReEHIHATE [doiif! piBld = 670 mg (17%). MS (APCI): (M + 1)*
3-Pi perazi n- 1-y| - beﬁzo[ d] i sot rgu gzol)e dr(OCh|)0r(I de

300; (Mg 1)"3=8B8misi-NMR (MASOcte 9):, 111986{3 ), 384)(sahd),

rERERENS RESPYSR 150 B, TR YRR Sl B 02008

5U¢©1p(rsoelmt 6\9&3(39'1%&11 8.hrigen’s.98 i, a) J?9|7518T171 Hz)
(Silica ge mesh, 3:7 hexanes: Et QA

6572 éd,al k] Sir 801 ), He0dbr swab!) d2$oldsed H.n/ ne'i HyﬁéﬁnblZ)
| h

ZZEFé Qagﬁetjgng'r egr pi ?g 261 ﬁ& %fy‘gj%%ﬂrl{‘ddéﬁ a%maJ B

T

C%kﬁu'a&%d 1ng|)023|827&0(_&3 10,93%, H §9°/°r|3| ?59%’ %JU“F 1

@qg;%,ﬁ 620, N7 83%. L H I = 7.1, 7. 744 (t,

SYR/

Example 17
6-{2-[4-(1H-INDAZOL-3-YL)-PIPERAZIN-1-YL]-ETHYL}-3,3-DIMETHYL-

3,4-DIHYDRO-1H-QUINOLIN-2-ONE
The title compound was prepared from the compound prepared in

step A of Example 13 (2.0 g, 9.9 mmol) and the compound prepared in
step B od Example 8 (2.35 g, 9.9 mmol). The product was purified by
elution through a flash column (silica gel 60, 230-400 mesh, 5% MeOH in
EtOAc to 10% MeOH in EtOAc), followed by washing with acetone to give
a white, amorphous solid, yield = 675 mg (17%). MS (APCI): (M + 1)* =
404; M — 1)* = 402. "H-NMR (DMSO-dg, 8): 11.94 (s, 1H), 9.91 (s, 1H),
7.70 (d, 1H, J = 8.1 Hz), 7.31 (d, 1H, J = 8.3 Hz), 7.24 (i, 1H, J = 7.1, 8.1
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7.3, 7.1 Hz), 7.21 (s, 1 H, 7.16 (d, 1 H J =28.1
Hz), 7.04 (d, 1 H J =8.3 Hz), 4.07 (br d, 2H, J =
wQa3004/0268p4 3.65 (br d, 2H, J = 11.5 Hz), 3.50 POT/I1B2003/003902

6 r
2H, J = 10 12.2, 11.9 Hz), 3 37 (m 4H), 3.32 (s, 3H),
3.06 (m 2H), 1.07 (br s, TLC: Rf = 0.49
(Et QAc). CHN:. cal cul at ed 15 r CZ7H34N408 1 1 HC, C
HQ% @8%(&21;?804%/@3 B, Slsslé%l HfQHIWiB Z.1 B9), 78 (dﬁ 1H, J =
N: 0
76 D) a8dhrey éﬁ)s’éﬁﬁn&zd_lﬂnmi (pPsREE), 1251 Yoy 4 i2Hhd -

o, P LRl Ca et o P e 2 herboROR b, e,

flbenesoﬁdmj SOHN: aczabd:lﬂaﬂeyjdmgmﬁam%@ (% O’f1g4§1):’,8 91|1 71%%) N:
e cqonpound prepared in ste 0 anpl e
1?23%4}8’ fﬁungn&iy f’)o ﬁf%éﬁ%’N 67213'2%/60rrpound

precipitated out of solution as a white, anorphous
solid, yield = 1.22 g (72% . MS5(APCl): (M+ 1)+ =
435; (M 1+ = 433 1E—x§f@leﬂ&l\/50 dé, S): 9. 91 (s, 1

o 63911(? réSAIHDlHYBR@ 4Hr@m|Noﬁm @NJE(l i) = 8.1
7.1 TbeHitle, conpeund wa@mrepawcsf®m4ﬂ)e compouneumepmeeldn

%%Tﬁ%}o FIIRG 120 08 mitl) S g porpeyiyepared in

f Exainsle f12- 145(B N&@9 mmol). The crude product was eluted
DI | SOTH AZCL- 3- YL- ERAZ| N- 1 YL ETHYLI - 30
hrm}mmshscwummm@gel RGO ESINB/AMEH in EOAG

Tl by

yield sl 78 time (4856RMMS 46PESm(M e,1)1 :841()4I M —d1y TuB2arie-

h@?{é@i\ﬁ@@ gfaaﬂﬁﬂo dq*e-ahsa ggf’(é“e?éna 213244, 7.70 (d, 1H, J

I I d
VI T ut gi\%t Ed% (equa v #rbﬁﬁc[agd' %%r%%ﬁ\ﬁ}’ttb%
2H3x6.931(t, N(I'H'ICJI ~28) 7. 1(5Hz)3t61d72tﬁgd l-ﬁQﬂanl’TB Cﬁ.ﬁgﬁﬂ)aBQB (br s,
rine ., dr . an
42 ST e 24 265 o1 3. 56 bt & AFor 2ol 2HbP22 (m,
t [jt.s~t | tad_
1H§°ﬂ#9:(da?nﬂxdur'é 1%@ ?aéscfcf 4?1 aJ;O'él@F?ﬁH?’%fﬁz 3?5@ Ry~
OM“I 9(’EM@@H= Etm(dlfmm@eﬂt)l—l- QHIN‘.I alalouiatedrfer CQ4H29N5O 0.6
H20, C: 69.57%, H: 7.35%, N: 16.90%; found, C: 69.22%, H: 6.92%, N:
16.58%.

The 1,2-benzisothiazole analogs of Examples 19 and 20 were

H,

)

prepared using the procedure described in Step C of Example 1.

Example 19
6-[2-(4-BENZO[DIISOTHIAZOL-3-YL-PIPERAZIN-1-YL)-ETHYL]-

1,3.3.4,4-PENTAMETHYL-3,4-DIHYDRO-1H-QUINOLIN-2-ONE
HYDROCHLORIDE
From 3-Piperazin-1-yl-benzo[djisothiazole hydrochloride (1.0 g,
3.91 mmol, J. Med. Chem., 1986, 29, 359) and compound produced in
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10 To a solution of 3-Methyl-but-2-enoic-acid
o-tolylamde (7.27g, 38.41 mmole, 1 eq) in

wa @426 or obenzene (50m ) was added al um nunPCT/IB2003/003902

chl oride (AIC13) (30.73g, 230.49mml e, 6eq) and the
whol e heated to 50- 70C. the reaction reached about
50C vigorous HCl (g) was refeased. After the HC

sRpB E&ﬁnﬁﬂ@qar@%ct g, 5883AMd)heTHE8nideoprotast bk @hedd
to 15 continue for an additional 10m n before cooling.

throwegh edtashoeoluaw (stisacap! 68n@3putilemeshi &: TchexangsdrioAR
het
o B RAnT oiF s e, B B el i Imhetnyfeiie Giforide and the
AR o b ot e
\/ | u
sgit @B White, mprpn@eﬁnpwd vt %5 (é‘i? '\Hg?iﬁ\?’qlb (X8 +

1§ 5@epr HNME Eiisooly @Qﬁsé’? 4, 897, 1Y 55
i 1 S o e i -
7dbi7t Heh 7V2124s,4ﬂs) T 16vidh Fh = 8- aHR) 04 (0, 1 f=s3Ho),
4G S0 pH % 389 HAR ol i R0or 3T+ BTG 6.0 G 21, U -
1282, gg@ﬂz? 3.BZ5($W,) 4HY¥, 8. BZ)”)\(@d%ﬂ)))( 3&1])6J(mnahi),ch105r(bde, 12H
\iv&} Fﬁfgat%é%& 52% uxCHgﬁ cplgylaig, 7 %F‘éﬁ"&% fj'?)élr t

eﬁ'ﬁdaﬂﬁﬁoﬁm(bm( ﬂ@h?ﬁ&hd&ﬂso el @59 EH: YUk eRlE11.00%.

reaction ter cooling, t he sol vent was decanted and
the remaining 30 residue was carefully hydrolyzed with

cold H2O. The resultin regipitate was filtered and
dried at 50C under hi v%&f—rﬁ%@@e titled conpound as a
t@p-(4ABENZ O K0T HISZ OB 3L RIPEEAZI Nel L) -ENPh 8184y
a nm PCT/ | B2003/ 003902 -60
(APCI ) 2@@%&%@1@9&&%@% 7.89
(bs H) . 8 1 . in-1-vl-
t| %Bo%néz’v%as }_gpér%d frFQn 3‘@56 n 1yl

t@n&@d@bbﬁ&cﬁé ydyochldrid®- (7. 0rg:t319|1 mmbl)d ahsidhe- mmpound
H-gumolln 2- one ? To a so

mere@’ﬁdorrbrﬁé@mylﬁca b%@,mr)'eﬂit@ 4% 9re15r§ﬁ -gmpl). The title
n'nﬂ%b‘ﬂfn g%{{ébobul”of%ogﬂfg)n(é’s ng%nel%nﬁ&gnab@ soffd, YRl =

acetic acl was ad

ng I@Z%)I aNIS (APCIPNEM ma)bgwm,e(Mz—S‘éa) #38. {HNMR
(D rcond): e e TP a2k Ui BlFeh 22 brlfhel 5 73
7.8384) PRo (IheHrpact i onsuas, o0 @d1ANG.BPYHEM, J = 8.1 Hz),
6.71 (d, 1H, J = 8.1 Hz), 3.41 (br s, 4H), 2.60 (m, 9H), 1.01 (d, 3H, J = 7.1
Hz), 0.98 (d, 6H, J = 8.3 Hz). CHN: calculated for C25H3oN4OS 0.8 H0, C:
66.87%, H: 7.09%, N: 12.48%; found, C: 66.34%, H: 6.75%, N: 12.28%.

Example 21
6-[2-(4-BENZO[DIISOTHIAZOL-3-YL-PIPERAZIN-1-YL)-ETHYL]-4.4,8-
TRIMETHYL-3.4-DIHYDRO-1H-QUINOLIN-2-ONE

A. 3-Methyl-but-2-enoic-acid o-tolylamide
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10 over ice. After extracting with CH2Cl 2 (3x100m ),
drying (MgSO4) and concentrating to an oil, the crude

wor®4p2ash4 i ed by MPLC (30%Et OAc/ Hex) to give PEBIR2003/@®3902

compound as a white solid (3.23g, 12.84mmvle, 71 %
yield). 100% purity at 25§ LCVS (APClI) 252.2
[ MtH +; "H NMR (400 IMHz, %I:DCIS) 5 7.41 (bs, 1 H),

6. 9976 % cold 'd.25M. s%%t((fn oﬂo—*tﬁlundih&(’é O, 4b. 85r?1rriiﬂ’e,, 1ed)in
2H), 2.98 (t, J = 7.3Hz, 2

d HFﬂnQ(pwlﬂans(-%eq) wassadde qLoB@/fl%\(qeat 3, EI) d|methyl a(cryloyl

ofphag st oL i TR P b dnd e iR
diited wWithE @A Rduel oamw)xdr)dwwh& wnhmwx) 2 HCI (2x),

sgtu@géigog{sﬁn &ﬁf%%ggﬂéz 1(n ﬁsélj‘“ Oé%bzﬁfﬁ@ﬁml?e)z@nd
cSrE%en&n%%éjd Yo 4 %6!18’6,1A( ﬂ]lﬁéﬂ& of tIQ qlﬁéﬂ‘%@ucp ahd)its #ifhinal

per azin enzo| d i sot hl azol e
oi@jndnsmhénwertensb&té&ag a13. rmmumll\és APGé)qau 190.1 [M+HT".
acetonitrile (35m) was heated to 150C under
m crowave assi stance for 30m n. The reaction was 25

pdi | Uh?ﬁs, Wrﬁrﬁbtﬁ%h]&&{@r}: -1HEgfAfn(2l8R81 ) and the
Iaye rate aqueous Tayer was extracted
Wi t hTO:HaCISEIth@m of 0&iNjethyicbuttR-eneiganid P-dgiglamidei 664279,

BB T b Aol oBkshe B YAS etodZ Rl im

cﬁroﬁﬁbe(NCIQ)VGIO ?@gn FBEAIMntEE d6é@)r artd the whole h@aRYRA 50-
gradi ent over 20mn). The title conpound 30 was

7@6@a|A8e’tﬂlea@a§tlm ireachad, albeuti505e goroysiHCKahwas selgased.

A{‘(‘f@ ? ?}50 éfﬁ@dﬁpp} E&g‘té‘ %g%ﬁi; e ?%tlgn s allowed to

cHnﬁWt!@fﬂr'e{h addigoRal 10mh1 lb&\fBre( é@@lrM-IZThéilB@ha)orswas 20oled
(d H J = 7.94Hz), 0 (d H WO 2004/ 026864
an@mtggdoemog@blzlz& 6T h@ Eetwcm@n@?us MixgWes exiragted; with

Gt etofrf} dro (1802 angloatiehlraich o Srerfad bil which
v?asSp%mie%ﬂgyrFMPae) (3026 FA/HeX) t@idive the2aboee tidipl, camBund
(63679, 55 Sdmple, (746 sl 1J‘bWR|ﬂ(I"'BQrWZ||Zn CBGH) 04 ﬁ§|

R T Ty R e
1H)s2disved2H) 2.8e1(s,a8H)nd2isabH).3. 0 Ilters) and the

sol ution was heated to 60C. Methanesul fonic acid
(74.25 g, 0.773 nol) was added over a period of 5

C. 6-(2-Chloro-acetyl)-4.4,8-trimethyl-3.4-dihydro-1H-quinolin-2-one

To a solution of 4,4,8-Trimethyl-3,4-dihydro-1H-quinolin-2-one
(3.545¢, 18.71mmole, 1eq) in CS, (200ml) was added chioroacetyi choride
(2.23ml, 28.06mmole, 1.5eq), followed by aluminum chloride (9.98g,

74.84mmole, 4eq) in one portion. The reaction was heated to reflux for 1h
after which thin layer chromatography (TLC) and MS indicated complete
reaction. After cooling, the solvent was decanted and the remaining
residue was carefully hydrolyzed with cold H;O. The resulting precipitate
was filtered and dried at 50°C under hivac to give titled compound as a tan
solid (4.79g, 18.03mmole, 96% yield). 100% purity at 254nm; LCMS
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10 m nutes (CAUTION: Exotherm c) and the reaction
m xture was vigorously stirred until it cooled to

WO o@iasper at ure. The precipitate was col | ect PCI/IE2€3/003902

recrystallized fromwater (6.0 liters). Yield = 333
granms (85%, 1 H NWR ( 3, S): 11.69 (br s, 1 H),
7.84 (cm 2H), 7.52 (cm T°H), 7.48 (br s, 1 H, 7.41
(Apml é66‘ﬁi iMKH?ﬁ 1(—bNMiR H)zl,odarl)vJH,ﬁ (?@C(gzﬁ 7889](ka 1H)4 71?1 (s,

7 ez (811K 4. @is,, 211)48 8s(s, 2H), 2. 322& Cilé) 1 MS 6tl )30
(S 6H). CHN: Cal cul ated for C26H34NAO4S2: C, 58. 84%
H, 6.46% N, 10.56% S, 12.08% found, C, 58.83% H,

. 29% (2Nchibkb-é ' tholin-2-one

|
N- 1- YO) - &ETHealytion 4 08- &mhmmhﬂcarbgn%@ﬂﬂmethyl -3,4-

d?iy%’é '}ﬁ‘é '\ilhgl'r?#% L@fa@ tj{réi ﬁg?%?’e'g 1 21Oe(ﬂ)hm Hriflyorpacetic
agld (o0mi Zvan ad(iéd Staq)hylslladeowaamhmﬂa osmm 125eq\)m1
added sodium 25 carbonate % sodi u odi
the #hale, beapd tgwgd A2 oy B Q‘YO;ﬁtOAC/HexaneS (Hex)
h
PR HRILARU AT, ARG el fcidn 88 cooklifand poured
avepfi {’@et TAnfeedrr gn?mtm lnz'vzmgt Gli-aOlﬁ(i%mkDeml) cdmymgﬂ(Mgsm
q%%éer‘eﬁra‘at&%er@w%eu) oo nwas e by NS G8%stoA Iy
d o
6 RS EhaciRP Db, 49 IS ol (e, 'satidie; 71

i), | B2OBI00B 20 254068 LEMBRARTINRE2.2PPdalie ABXNMR (400

B8 s 2R B R 1T T, 429§ 7.,
A0 B T A %ﬁ“ﬁ&%@}g\%@ (RO 4 4

METHANESULFONATE A.  3- Met hyl - but - 2- enoi ¢ aci d

ﬂ,ﬂq{Md)_QH @umghﬁ;bL@r{é) 2- rret hylan| l'i ne (20 0 rrL O 167
mol ) and pyridine (17.0 nl, 0.210 nol

di chlforheieyoganeoys Joixnof %(clﬂpr@nemw@%rblggw)ﬂ 4,Brigmethyl-
3,4-dihydro-1H-quinolin-2-one  (2.200g, 8.739mmole, 1.0eq), sodium
carbonate (1.158g, 10.924mmole, 1.25 eq), sodium iodide (0.131g,
0.874mmole, cat), and added 3-piperazin-1-yl-benzo[dlisothiazole

hydrochloride (3.353g, 13.110mmole, 1.5eq) in acetonitrile (35ml) was
heated to 150°C under microwave assistance for 30min. The reaction was
diluted with H,O (100ml), CHCl, (100ml) and the layers separated. The
aqueous layer was extracted with CH.Cl, (2x, 50ml) and the organic layer
dried over magnesium sulfate (MgSO,), concentrated, and the residue
purified by MPLC (25%EA/CHxCly ----- 50%EA gradient over 20min and
hold for 20min ---- 100%EA gradient over 20min). The title compound
was obtained as a white crystalline solid in 63% yield with 30% recovered
starting material (6-(2-chloro-ethyl)-4,4,8-trimethyl-3,4-dihydro-1H-quinolin-
2-one). "H NMR (400 MHz, CDCls) & 7.90 (d, 1H, J = 7.94Hz), 7.80 (d, 1H,
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reacti on was quenched by slow addition of saturated
sodi um bi carbonate solution (60 nmlL). The sol ution was

wo ec@astasss ed to a 500 nL separatory funnel anBCT/B2003/003902

| ayers separated. The aqueous | ayer was back-extracted
15 with dichl or onet hane (Zefﬁ 100 nmL). The conbi ned
organi c extracts were dried over anhydrous sodi um
$al7.941dz), Vida @y tid, dad7. thlz)sdl 34(it 1 HedevE®4HZNORO2 (S, 1H),

a5 dec i, 4 Briou rr}S“S Gord 261 6h 2 4P 5 (DD, 287,
{12121%37_0 |3@d(§ ?2 chloro-acetyl)-4 4
rime olH—gumolln- 20 2-one The
conpound prepared |n step A above was dissolved in-

390 00901 0P (O3 St

@u cﬂh\rcﬁberHeurmnntzabnegmebrnate”ﬁr{ ux. Upon conplete
addition of the alumnumchnloride, a reflux condenser

was ZBheit freehelrsmd (3177 eakt iBMMaPlpatas t disselvedx in

pBirbrdtafl, (G BRRYT Sl g CRBIBYTEWRE"HreBE) 1a,i50°C.

Mm\a?ieemfcymew (mdstg]eo 73 tnudle wesadddd overd afgarioanof 5
addi tional 4 reaction m xture was poured into
Wt%(@AUU i@b’@ E%@}h%rﬁuc Jesd Hq ErpGiopyMixture was vigorously

Stirfed BAETFLOGRA Brobm RinfhogurEeTRE PRACIGHAE S bBllected
and ocecrystaliigbdtiram a0 (610 liteds)i eWiety er 33Argraoiso(B5%), 1H-
ROt A eldh A b b A

BEFFEAT oy B8 B8 B0 14 W54, 400 o

PIN); .64 tm3@R)13.16-3.28 (cm, 6H 2.91 (s, 3H), 2.45 (s, 2H), 2.21 (s,

0 Lo g *@%"ﬁ%“%ﬁ@diﬁ?péeﬁ‘rie Trapk: &3 %ﬁd@[éﬂ

@4@@9‘1@ WRSeH: S5 qbvseh, fbunHrCf 59@3@/ﬁfcﬁt6‘29§@'f¢ {d@&’/
m.). Triethylsilane (59.0 ol ) ‘added

1R87%el uti on and the reactl on mxture heat ed to 60 C
under nitrogen. After 5.5 h, the reaction was cool ed
to roomtenperature and the reaction was stirred

over ni ght The reactl onE;(ampwgzvvas poured |nto |ce 10
wat er (35 reaction sk wa
mgtfﬁ-;(ﬂrBENZ@[ ISOT-I-HAZOL—S YL-P PERAZIN 1-YL) ETHYL] 4 4,8-
TRIMETHYL-3,4-DIHYDRO-1H-QUINOLIN-2-ONE
To a solution of 6-(2-chloro-ethyl)-4,4,8-trimethyl-3,4-dihydro-1H-
quinolin-2-one (1.5eq) in dioxane/H,O (0.08M 1:1) was added sodium

carbonate (2.2 eq), sodium iodide (catalytic), and added 3-piperazin-1-yl-

benzo[d]isothiazole hydrochloride (1.0eq). The reaction mixture was
heated to reflux for 24-72 hours. The reaction mixture was then
concentrated and partitioned between H,O and CH,Cl,. The organic layer
was dried (MgSO,), concentrated and purified by chrorrratography (4:1
EA/Hex) to yield the title compound in 15-48% yield.
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m xture was vigorously stirred resulting in formation

of a precipitate. The solid was filtered and then
wao pioseasbed Wit h hexanes. The solid was recr yBCHIB20@3$3902

fromhot nethyl-tent-butyl ether (MIBE) (600 nL) to

provide the titled conpqound (36.0345 g, 0.126 nol,

75% vyield over four steps) as a 15 light tan solid. M
Lé/’ﬁf@bb}unidw%ﬁome?%& Devdid4iLE tribi-2883 By S0xANBMN, 4@tyth

WHz, CDCI'3) S 7.50 (br s, 1 H, 7.06 (s, 1 H, 3.71
1504.8=7.2 Hz, 2 H), 3.16 (t, J=7.2 Hz, 2 H), 2.45 (s,

2 H, 2.30 (s, 3 H, 1.30 (s, 6 H. D 6-f2-(4-Benzof

dI i sot hi azol - 3-yl - pi perazin-1-yl)-ethyll-7-chl oro-4,4,
- trlmathyl 3, 4-di hvcEXﬁL"LE\Q:Z&i nol i n- 2- one 20 A

m R V11 (D110 VO A B i v e B2

) et azTi—1I=Y

hydﬂedﬁoxwzﬂs-mmﬂvga 4 mHmmnm nmnmtamsmme

carbonate (4.8299 34. 946 mol ) _and potassium

i odi ne (0.2903 g, Nkﬂﬂéﬂrﬁﬂ&mﬁ&eact ed in
acetonitrile (29.0 nlL) in a CEM MARS5 m crowave
react or for 1 h at 200 C The reactl on 25 vvas cool ed

Th 108 B M 6L e oty s
S ot e, plon e
(0 2. G50 e I digyagorpeineRg 210 ad AdhdBaptond sy the
ré%fcz 8@%&5‘9 ?%%(?fe@_b)&%ovg%{%on'& Muratdd OB biddvbdnate

2004/ 026864
sbGTibh E(BOGﬁLDGB!%%qutM #®as transferred to a 500 mL separatory

fL?nf{egzt ﬁ%g tgeﬁéﬁé rgl égsp?e{rﬁtﬁcﬁ OILhe3 aﬁug&fﬁ Eary%% 'inr/]asl b&@( P
mthcgbf?g dnget%aﬁﬂ g2 fS?H b@ ﬂﬁﬁr I frien abmbldw et bkieadts were

was added to a hot
dsietl uover rarndfydrous lspdwntsmfnatﬁn fitaspd pnth e selvangempved

oL 5 SIS 45, Qo

WitKeR e patilation TS (ARG @ Was: Zd4n y cool ed to room
tenperature and after 2 h, 1.0813 g (1.913 mml, 89%
of the titled conpound was <collected as a fine, white
BSO' ' @k Chierd-B(Phelomd EddiyIv-atd 8riah dthydiid-1 HM@nolin-
(40 ) S, 9 (s, 3 H, 2.44
g(-en,ZH) 2.90 (s, 103H) 317329(m4H)

3. 32312 otdPound prefartl G stbplx Saidve 4vdd - dissdlved in

dichloromethane (167 mL). Aluminum chloride (91.5 g, 0.686 mol) was

slowly added to the reaction mixture at a rate to maintain gentle reflux.
Upon complete addition of the aluminum'chloride, a reflux condenser was
attached and the reaction was heated to reflux. After 1.5 h, TLC showed
no remaining starting material. Chloroacetyl chloride (20.0 mL, 0.250 mol)
was slowly added and the mixture was refluxed for an additional 4 h. The
reaction mixture was poured into ice water (1000 mL) and extracted with
dichloromethane (4 x 300 mL). The organic extracts were combined,
washed with saturated sodium chloride solution (200 mL), dried over

anhydrous sodium sulfate, filtered and the solvent removed under reduced
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(t, J=12.1 Hz, 2 H), 4.17 (d, J=14.4 Hz, 2 H), 7.33

(s, 1 H, 7.41 (t, J=8.0 Hz, 1 H, 749-7.55 (m 2 H),
wQ 2@4/0¢d864 J=7.8 Hz, 2 H),

cal cul ated (calcd.) for C25H29CI NMMOSCH4(3S: C, 55. 26;

H 5.89; N 9.91. Found: §_4. 86; H, 5.83; N, 9.65. 15

Exanpl e 24

pfeskdrd. 4T|E?@Né§!ﬁﬁ1h¢ SOt welusedYHirétERARODE puNtigatiohTNS
-7- FLUORO-4 4 8- TRI METHYL- 3, 4- DI HYDRO 1

(APl MIN;ZC"Q@\IE( 2% DE 20 A
3- Met hyl - but - 2-enoic acid
(3- quoro 2- rreth I-phen I)

artn de Trl1e titl ed corrpound

o? Onelg7 rmol) and 3 3 di rret hyl acryl oyl chloride (2 50

— 22.457) using the procedure described in step A
of Exa@plcgn%unahpré@reesmtmg $enabovel lvchsmaﬁsscsmtd in
directly wthout purification. &_& & (3 Z’n
trftyoraacatic acif 216810 FiadaEiSiIATe) (Ask©.mL.40-369 Mol) was
?d{a{i tge "Eolﬁ’ué1 YV e réaéﬁg%?hﬂ)%@he%té%ﬂ?oﬁ d8€under

corrpoun was prepared fromthe conpound in step
nivogeinoWiter 8l5uh; themeadlian ivds dobledib pon8 e atarel gndaline

hi h 30..005
raRIOT e el qRERioRE i, Teedpna TR WAF A 1N ice
el {3@%@9@% OfhgOaciion Fadk wasaiitedl with m'@lﬁarﬁlﬁl((gg%L)V\ﬂ%e

crystal l'i zed from hot EtQAc/hexanes: The
rmlxwm wagasigpraushy elirrey resuling sn formatipsl of a(mi%lgmf@t dhe

s BT S e i G, e spiecove

r@é@smrz@dqmmlh@e ehdthyldieyicbutyl66thée (MIBEc}geocs niiDjDlo, pradidk
over three steps) of the titled_conpound as a white

{6 fler] CRBPORRECIS OSAREL P25 malh 75 Vialhare i9oDSRs) a5 &

n%ﬁ@dﬁ I\E§éﬁxg’q§ (NEY)H) 6L, !Yﬁﬂ e Zéaég WR“Q?OO
Mﬂz CDGBﬁS(BBOQbi‘& 1}9 .06 (s, 1 H), 3.71 (t, J=7.2 Hz, 2 H), 3.16

6-(2-Chl oro-eth g uoro-4, 4 8tr|methvl 34d|hvdr
(be?@Hg,abl,ZA (s, 2 H), 230(s 3 H), 1.30 (s, 6 H).

D. 6-[2-(4-Benzoldlisothiazol-3-yl-piperazin-1-yl)-ethyl]-7-chloro-4.4,8-
trimethyl-3,4-dihydro-1H-quinolin-2-one

A mixture of the product from siep C above (5.0016 g, 17.476
mmol), 3-piperazin-1-yl-benzo[dJisothiazole hydrochioride (4.4811 g,
17.520 mmol), potassium carbonate (4.8299 g, 34.946 mmol) and
potassium iodine (0.2908 g, 1.749 mmol) were reacted in acetonitrile (29.0
mL) in a CEM MARS5 microwave reactor for 1 h at 200 °C. The reaction
was cooled to room temperature, diluted with H,O and filtered. The solid

was washed with H,O and hexanes. The resulting solid was purified by
MPLC [silica gel, 100% methylene chloride (CHxClz) to 3% MeOH/CH.Cl,
over 1 h, then hold at 3% MeOH/CH,Cl,] io give 5.6591 g, (12.065 mmol,
69%) of the titled compound as an off-white crystalline solid. LC-MS
(APCI): (M-1)" = 469.1, (M+1)" = 471.0.

11.67 (br s, 1 H. Ap&l/1B2003/003902
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2-one The titled conpound was prepared from
6-(2-chl oro-acetyl)-7-
wo bavatssd4 4, 8-t ri net hyl - 3, 4-di hydro-1 H qui nol PCTF/PB20082003902
(46.56 g, 0.164 nol), triethyl silane (55.0 ni, O0.344
nol ) and trrfluoroacetrci id (78.0 nL) using 15 the
‘E C of Exarrpl e 23. The
L (AP

procedure described in st

imethy ] LS RISl . The
el 2l (T TR
scﬂ@rmﬂwrdth@sgbdw tirns adtépl. D MbquaPCl .D0420g, (R/H]l)1+rm:nol) in

te(rghy@rofur)an HLE:D %3?520 %legh% g%%%%%%ﬁ %r;{sgbtdllﬁzzrr?g

alénc% ﬁye 1%!3}3 T’f'fze’ re% E% v&s@log\ﬁy ccidled 18 rHém ?enﬁ'r’)erature

ard (arlteBamoﬂ .0813 g (1.913 mmol, 89%) of the trtled compound was
h 1- -
oallecka e aeiie Whid Bl Bloo g yRFHgRARD s, d8eled: 4
t f
NI BRI R 220 re> Foos
3(H) :Bl+7q312@o(lrm g3 El) @32(3)407@992 g—]) 2. 718(111 nlntbn B, Hz, 2 H),

(VB34 2ot Ao b e~ e o he 6! @42680

H% 1%%&9@% )(maQCH POIGASE) JHT.8 O, DeH), Q103‘179€br$ 10—!)2981a|

wer e reacted in acetonitril

e
caIEMalmRBEalml ¥ fawdes o0 CBMOISACH At Gy %i( 26550, Q@)9 ﬂ"n@ 91.
EhLeag! S ol roomtenperature, diluted with
%@ﬁ(%gﬁmﬁ) 5§%d'\§§t$5gct ed with dichl oromet hane (2 x
75 mL). WD 2004/ 026864 PCT/|B2003/003902 -66 The

organi c extracts were conbi ned, dried over anhydrous .
sodi um sul fate, filteEXamp@2dne sol vent renoved

hefanE}RO 4, hﬁS TEBSMET I-Wdl_ 3dI—IDHI-N\BBQi‘Hr-®UH\SIIOblN RFOKE

(silica gel, 100% E,O OH CH2CI 2 over 1 h
then hold at 3% Me e a mxture of the

titled conpound and the product of step C. This

m xture was di ssol ved i n di chl or onet hane and 4 M
Aydr & Met ) didd24 . v

(" ARG SRR\ plputl gf?r?*«ré RSB
(Mot ¢n1§,0|20d197|\/5m€n6F)?Cbhd 3,3-dimethylacryloyl chloride (2.50 mL,
22.457) using the procedure described in step A of Exampie 23. The
resulting semi-solid was used directly without purification. MS (APCI):
(M+1)" = 208.1.

B. 6-(2-Chloro-acetyl)-7-fluoro-4.4,8-trimethyl-3,4-dihydro-1H-quinolin-
2-one

The titled compound was prepared from the compound in step A
above, aluminum chloride (11.04 g, 82.796 mmol) and chloroacetyl
chioride (2.40 mL, 30.005 mmol) using the procedure described in step B



10

15

20

25

30

10 (Mr1l, free base)+ = 439.2. 1H NWR (400 MHz, CDCl 3)
8 1.29 (s, 6 H, 2.12 (d, J=1.6 Hz, 3 H), 2.44 (s, 2

woHR004826884 (s, 4 H), 3.32 (s, 2 H), 3.59 (s, 2 POT/IB24031003902

(m 4H, 7.12 (d, J=7.6 Hz, 1 H), 7.38-7.45 (m 2 H),
7.49-7.54 (m 1 H), 7846ét J=8.8 Hz, 2 H), 13.2 (br
s, 1 H. Anal. calcd. for CZ4H27FN408HCI 0.75

oH@Qarﬂ k43 d Brodust wés cH:st@hﬁb’ﬁ frdim Adt IZtDAd;‘B@xanekSThe
=2 PEound. 5 84; H, 6. N, . 10. 98;
metharpliquarswas purified by MPLC (sifica gel, 100% CH2<:|2 to 3%

B e e

wUréquN@lérN— @@l‘EN@ vidT eNESohfINT Bo dive 4.66179 (16.430
mmolf 5%{; g&gfrzt%[rge Is?e?és,&é ﬁ%& -'[lg- JonaR ekl gzglsn alleItg sohoI1 yMé

(’gbaﬂx@ﬁp g@lg% ﬁg@%gﬁh“@%gg\%gk ne ki n%“?%gf (©O-S7 SRHE

H? Wne(basn m-HY, vil. GQJQGLLDECG b ¢t 19 HY,02.80Hgd2 dth 20 e 3 H),
2.4295 g, 8.489 mmml), potassium carbonate (2.3472
194 @669'93 mml ) and potassiumiodine (0.1406 g, 0.847
nmmol) were reacted in acetonitrile (14.0 nlL) in a CEM
MARS5 mi crowave reactor for 20 mn at 175 C. The

Q. eac6i(BrCiieso-etinl)etHfitiora-édiB-trangiiay b8 drdihydio- Uideinglink
H20 and the 30 resulting solid was filtered and washed
2909 H20 and hexanes. The solid was >98% pure by

LC- Mphe ThRedhELR @ahudwaas A 3deﬁ’éd' frofh V@@@Jémow@bem) -7-
WD 2004/ 026864 PCT/ | B2003/ 902 -67 ive
fleows4 4, @tr(memwm-rdlhyd%w apinaline2-onel @1@ %rﬁ@cﬁgh@"r 480l}

tl’l\l\é}éylzﬁllg (%51‘0> 2. QO Bl aniriftTorodBE RS (78N hLY uSing

tie (p‘ifo@éiﬂ?r@f dé$c$rmidml &i@te;ﬁ{yloprm@mpw m31 -THe -readtion was
fluoro-4,4,8- 5 trinethyl- -di hvdro

qHeqehebin isevates (#e0 rﬁ%.lr)e%rm hﬂqfé@%k wm%wgmwle%@cm

A ke Soff forfeti- SHETSHY WS RAEE Gobiduartst i Pektbhds! The

sOhE wé??e@rwta)lhze‘&érdm fjhc&dacr&iap?ﬂaﬂﬂ'ﬁﬁﬁatp give 19.7280 g
I t A

AL il 567 2 4T b, e BRI iy

51 24280 M dad Bt 750 .

H)C2MZ (AREH)8 HAVIBLH),f2.48 (b2 &), 3:04462J87.3 Hz, 2 H) 3.68 (1,

J=7.3 Hz, 2 H), 6.97 (d, J=7.8 Hz, 1 H), 7.68 (s, 1 H).

D. 6-[2-(4-Benzo[dlisothiazol-3-yI-piperazin-1-yl)-ethyl]-7-fluoro-4.4,8-
trimethyl-3,4-dihydro-1H-quinolin-2-one hydrochloride

A mixiure of 6-(2-chloro-ethyl)-7-fluoro-4,4,8-trimethyl-3,4-dihydro-
1H-quinolin-2-one  (0.7499 g, 2780 mmol), 3-piperazin-1-yl-

benzo[d]isothiazole hydrochloride (0.7834 g, 3.063 mmol), potassium
carbonate (0.8456 g, 6.118 mmol) and potassium iodine (0.0495 g, 0.298
mmol).were reacted in acetonitrile (7.0 mL) in a CEM MARSS5 microwave
reactor for 1 h at 150 °C. The reaction was cooled to room temperature,
diluted with H>O (70 mL) and extracted with dichloromethane (2 x 75 mL).
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1H NMR (400 MHz, CDCI3) 8 1.29 (s, 6 H), 1.79-1.89 (m
1 H), 2.11 (d, J=1.4 Hz, 3 H), 2.44 (s, 2 H), 2.89

W@ 200482ddp4 3. 15- 3. 26 (m 5 H), 3.58-3.78 (m BCH)B2003/003902

3.92-4.03 (m 2 H), 09419 (m 2 H, 7.16 (d, J=8.0

Hz, 1 H), 15 7.34 (s, rpg 7.37-7.43 (m 1 H),
7.48-7.54 (m 1 H), 7.83 C& J=7.6 Hz, 1 H), 7.85 (d,

Thelor Hgar*ﬂé exirabls wéfe éombitieds dridd b&/er d*ﬂﬁ}dro@@b@dldm §@ifate,
9FN4AOSCHABS: C, 56. 91 H, 06; N, 11.66. Found:

fltl;ereyeaetd) they, sol\@rrbwem@vegl gnderzteogﬁgmr@sgge The resulting

SOl e Ry 1L U Sl e e Sh o Wil ighang howanes

TrHestbﬁh l‘éﬁbﬁd(ﬂ)&s ,ﬁungedﬂ/kztiSyhbéllPLmJ(&IR:aegﬁil aga% E:I—]IQCIQ ’?o 3%
NFRRISPRGE ey haBROITOU Bt aTMIREEIGERRR) T Alvers Boeuls o
(99843 SR BRIl 340 T A i e

ivd- cticl:h‘reltdrll})eb’tlrmsn@r -atichvidvb-Hydrbgpri icbldride2ino dioxadePwapasiodly

Ak g e b et i et (0% sufiagp

P53 \}eﬁ;'\ﬁlo 5 Ma@@é’o&%"&s a WRitd08HD 2686 PCH):
PCT/ | B2003/ 003902

(BH(12irenlbase) a< 48912, 1 B- mm&y(zlfom MHd;h 6&015/):5 3,29 (@i B\}gm 8.1
b i Do ¢ A .

E I P LR LAE GreP0s8dd hoddmoidin FREBHIS Fhb
@1?% @tH)ov o g%xm izl 1/)%'7533 -attrhe H00 YUoomisitvh, @
Hs% (Z.Bem br d—ét&]yhi; 'aa eth|1342 Aodi ﬁet hvH) 3, Anali healed- for

GrPErNRSIHEE T Hh-BEEHE I, 581246 )T b 0B Rocl P e,

.72, RO 67849 M, & 1 5X0.68,1H5D, 2.5p ated in  100%
purity @254 nm LCMS (APCI) 266 [ M+H +. E.
6-f 2- (4- Benzof dl i sot hi azol - 3-yl - pi i perazi n-1-yl) - et hyl

I 8-ethyl -4, 4- 15 di metdwyl - 3-4redi hvdro-1
H gui nol i n- 2 one

6-[2-(4-BENZO[DJISOTHIAZOL-3-YL-PIPERAZIN-1-YL)-ETHYL]-7-
FLUORO-4.4,8-TRIMETHYL-3,4-DIHYDRO-1H-QUINOLIN-2-ONE
METHANESULFONATE

A. 6-[2-(4-Benzo[dlisoihiazol-3-yl-piperazin-1-yl)-ethyl]-7-fluoro-4,4 8-
trimethyl-3,4-dihydro-1H-quinolin-2-one

A mixture of the product from step C of Example 24 (2.2896 g,
8.488 mmol), 3-piperazin-1-yl-benzo[dlisothiazole hydrochloride (2.4295 g,
8.489 mmol), potassium carbonate (2.3472 g, 16.983 mmol) and
potassium iodine (0.1406 g, 0.847 mmol) were reacted in acetonitrile (14.0
mL) in a CEM MARS5 microwave reactor for 20 min at 175 °C. The
reaction was cooled to room temperature, diluted with H.O and the
resulting solid was filtered and washed with H2O and hexanes. The solid
was >98% pure by LC-MS. The while solid was dried in a vacuum over at
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Prepared fromthe title conpound of Exanple 26D and
3-pi perazin- 1l-yl-benzo[d]isothiazole hydrochl oride

wa@ecwanekisny to the procedure described for thePCT/1B2003/003902
preparation of Exanple 25A. Isolated in 100% purity @
254 nm LCMS (APC): 273% H]+ 1 H NWR (400 MHz,
CHLOROFORM 20 D) 8 ppm 1723 (t, J=7.62 Hz, 3 H 1.31

5c§ g°~c fé 5%23 é§1éi%(721895 R} 851%) ol #ffe &ﬂle&e?ﬂpbbindwas a

wmt@sonq d>98J%JpL96 bmiC-M%Mﬁ(d&'am Myﬂi 761932. 1 H)
7.32-7.39 (m 2 H 7.45 (d, J=7.81 Hz, 1 H) 7.81 (d,
J=8.21 Hz, 1 H) 7.90 (d, J= 7 81 Hz, 1 H). CHN:

StHRAWBL:

25 69.51 % H 7.32% N 12.30%

onhe methanesu onate

_Eﬁhﬂ&_ﬂlmﬂi_ﬂﬂl_'tj_@&mﬁ'
2- Dr e TAFEChore R 5 R Sl g ageua ho

sORMROGHLRR gpeduet &- steph alimve- -804 g, 2221 mmol) in THF
2-chl de WO 2004/ 026
(s o 0 DR Gom oSS GRS R Be otk remsgiately The

reidfiort AnSlrBohaY S e@dsc%&eé oI terBbrlien ARiTCS 8l ihe

smmcﬂnmem 1) gwm 11925 ¢, (81547 mmol, (38%3 o) the tiged

émpjnugd &P e, WISS_% saéd F[Zé?kﬂgﬁfdéblgé h{g@%&éé gaé‘saz 8%15_?528

%q&nﬁgﬁmﬁm%t h?/ISB?’S 24? (C?I ﬁsz o1 79;22%(?0 “ rlﬁ) 201n1e(d

JEt dplelr 68 H)r Bt (se 2t ), 288 dapdihd 3615-8:28rion.c5 FHA3HS-3d8

aBd R ey R By S po T 227t B 1A

( £ 1H)1)467( §ﬁ7(43 gﬂ 1. r@ﬁ 7Hza 7154'Uim g :H) ms (=716 Hz, 1

H)L 853h(<brd—35( frlzehﬂor“B atbﬁ?l fbr434 Hlﬁl\et I’ﬂﬂa-'?,cawd for
I R

et RS % Cars B ReL .o B FOUNA O, 2830

sloEMradion of Exanple 5C. 1 H NI\/R 400 MHz,

CHL(RO:(RMD) 6 ppm 1.37 (s, 6 H) 2 54 (s, 2 H 4.60

(s, 2 H 7.84 (s,

Example 26
6-[2-(4-BENZOIDIISOTHIAZOL-3-YL-PIPERAZIN-1-YL)-ETHYL]-8-

ETHYL-4,4-DIMETHYL-3,4-DIHYDRO-1H-QUINOLIN-2-ONE

A. 3-Methyl-but-2-enoic acid (2-ethyl-phenyl)-amide

Prepared from 2-ethylaniline and 3,3-dimethylacryloyl chloride using
the procedure described for Example 5A. lIsolated in 100% purity @ 254
nm; LCMS (APCI): 204 [M+H]".

B. 8-Ethyl-4.4-dimethyl-3,4-dihydro-1H-quinolin-2-one

Prepared from Example 26A using the methodology described for
the preparation of Example 5B. Isolated in 100% purity @ 254 nm; LCMS
(APCI): 204 [M+H]*.
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1H 7.86 (s, 1 H 801 (s, 1 H. 20 D.

8-Chl oro-6-(2-chloro-ethyl)-4 4-dinethvl-3 4-di hvdro-1
woR@uionsbd n- 2- one Prepared fromthe title conpoUmmERoe003902

Exanpl e 27C using the methodol ogy described for the

preparation of Exanple 1 Isolated in 100% purity @

254 nm LCMB (APCl): 273" H +. 25 E

6- (2- (4-Benzo[ dli sot hi azol - 3- Vi - pi pera2| n-1-yl)-ethyll

-8-chloro-4 4- dlneth I|-3 44hvdro H-qumolln20ne

Exanpl e 27D and'3»p|pera2|ﬁ: 1-y| benzo[d]lsothlazole
drochl oride according to the procedure 30 descrlbed
for phgahegprRémt it thie E&mmiuﬁdZ@A Exanplt @88 nusiiRp

2 CVB (APCI) :
mibuoccBOses B, A . DISREsata Rf BXetpipsTA hp”%téé i

G5B R B IR ST T, %50l 002 12

(m 2H)7.20(d,Jl71Hz 1H)726(d Jl71Hz

ontd- 01 (s, 1 H) CHN Cal cuI at ed for C24H27N40181 1.20
, C 57.79% H 5.70% N 11.23% found, C. 5
58. 1P%épatked 5ira@odhe\: title0 .conyoundamhl Exagple 26C using the

mSERARIO0N, deeiisk L 1%, BIAREsOl PRI P PR 18

16’0 PRy @ rem dhieL CMg @PonPese fvieH]Exanpl e 26D and
3-pi perazi n- 1-yl -benzo[d]i soxazol e hydrochl ori de
according to the procedure described in the

d '- Zig%ﬁfhro& mnthBo .‘ J=7. 62 3 1 31 (s,
> 6LPsnaretiiion the s szenna%s@d(qh E@r{,'ﬁeg%%“%@& Sripgiazin-
1’;)!?% %é&f}gogﬂagz%6%6 hé’ rﬂolﬁ'c%e;ﬁg@or@?n'% JT& me Hzproéedﬂ)re

désédibet b thenprépadatian 68 Exdmple-2581 lleimlated H) 1OQ$4||\bunty @
053! 15! BERES (APCI): 273 [M+HT*. 1H NMR (400 MHz, CHLOROFORM-
D) § ppm 1.23 (t, J=7.62 Hz, 3 H) 1.31 (s, 6 H) 2.46 (s, 2 H) 2.53 (q,
J=7.68 Hz, 2 H) 2.61-2.72 (m, 2 H) 2.72-2.88 (m, 6 H) 3.60 (s, 4 H) 6.93
(d, J=1.95 Hz, 1 H) 7.03 (d, J=1.76 Hz, 1 H) 7.32-7.39 (m, 2 H) 7.45 (d,
J=7.81 Hz, 1 H) 7.81 (d, J=8.21 Hz, 1 H) 7.90 (d, J=7.81 Hz, 1 H). CHN:
Calculated for CogHasN4sO41S4, C: 69.61%, H: 7.19%, N: 12.49%; found, C:
69.51%, H: 7.32%, N: 12.30%.

Example 27
6-[2-(4-BENZO[D]ISOTHIAZOL-3-YL-PIPERAZIN-1-YL)-ETHYL]-8-

CHLORO-4,4-DIMETHYL-3,4-DIHYDRO-1H-QUINOLIN-2-ONE
HYDROCHLORIDE

A. 3-Methyl-but-2-enoic acid (2-chloro-phenyl)-amide
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for C26H32N401S1.0.51 CH2Cl 2, C 66.91% H 6.99% N
11.77% found, C 66.57% H 7.20% N 11.88% 20 The

w@e@amehisse of Exanpl e 25A was enpl oyed with t hECT/IB20€3/003902

conpound of Exanple 21 D and the appropriate aryl

pi perazi ne analog to giygggxanples 29 through 38.

Exanpl e 29 25

6- [ZP(répﬁ’éNZﬂoﬁb | SONBAnineY arfe] REBATHy A ofT Kl it
4, 8- TRI METHYL- 3, 4- DI HYDRO-1 H QUI NOLI N-"2-

using; ta #rperdure| dessrpef dpr dosaipBice Shy dridt rNMR. a@o MHz

FTRFOFYRMRESHER 11985 S Bl ] 575 5m 56 200

J57)8p Hz 20 g. 25(%—28&512(,5 HR7!134 @, @Qg% Hz GﬁHg “715:?&5"')1

"ﬁ@‘? n%) 3.57-3.65 (m 4H) . 90

31d|*d—778 MZ(&iHJl 47 Hz, 1 H 7.21 (ddd J=8. 06,

6.35 1.71 Hz, 1 H) 7.33 (s, 1H)7.43-7.50(m 2 H

7.68 (d, J=8. 06 Hz, 1 H. CHN. Calculated for WD

BZOO4B€(2I6|3M4?GGIM£BQQ§4W@ 1H -GlirchhtBeNg02i C.

71.74% H 7.32% 3. 39% nd, C 71.30% H:

7 14 /Jewregsfrj?@ o}@e Oén@@.l of Example 27A using the
E O3 Pl

P o P Vb, Y 0 R (1B

QHL@RQGOFRMZDmEJan\MHQ (s, 6 H) 2.49 (s, 2 H) 6.98 (1, J=7.93 Hz, 1

0 B el 81 61T 17 b%&%f@%na&ba?hp@o%%kgn H e

254 nm LCMB (APCl): 465 [MrH +. 1H NVR (400 MHz,
CHLOROFORMID) 6 ppm 1.31 10 (s, 6 H) 2.22 (s, 3H)

Q2. 468¢GhlopHB-~(2-atorp-ax@tyd 42¢imethyi43.2-dBBydroy 1 Hbuindlif-p-

oBs65 (m 4 H) 3.89 (s, 3H 6.92 (s, 1 H 7.03 (d,
=1.37 Hz, 1 H 7.14 (dd, J=8.79, 2.34 Hz, 1 H) 7.25
(d, &rédHeron? Hhe 74tk3 dotmpdurtd of [

1 Wﬁ% Exanpl e 31 6. {2 fA (1" I\/ETE%?(@WBGEJZ?% ing¥the

pmqegm¢4| for oprepaygiionp P‘fEF@?ZﬂmPIE- YF.- ETHYINMR 4400 MHz,

PO S o] T e pAUT SA TG T HIABE Gea o tept o

10786 (s, 1 H) 8.01 (s, 1 H).

D. 8-Chloro-6-(2-chloro-ethyl)-4,4-dimethyl-3,4-dihydro-1H-quinolin-2-
one

Prepared from the title compound of Example 27C using the
methodology described for the preparation of Example 1B. Isolated in
100% purity @ 254 nm; LCMS (APCI): 273 [M+H]*.

E. 6-[2-(4-Benzo[dlisothiazol-3-yl-piperazin-1-yl)-ethyll-8-chioro-4 4~
dimethyl-3,4-dihydro-1H-quinolin-2-one Hydrochloride

Prepared from the title compound of Example 27D and 3-piperazin-
1-yl-benzo[d]isothiazole hydrochioride according to the procedure
described for the preparation of Example 25A. Isolated in 100% purity @
254 nm; LCMS (APCI): 455 [M+H]*. 1H NMR (400 MHz, DMSO-d6) § ppm
1.22 (s, 6 H) 2.37 (s, 2 H) 2.99-3.07 (m, 2 H) 3.33-3.50 (m, 5 H) 3.57-3.67
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Chem, 1991, 34, 3316). Isolated in 100% purity @ 254
nm LCMS 20 (APCl): 465 [M+H +. 1H NWVR (400 MHz,

WEHOVORBBERM D) 6 ppm 1.31 (s, 6 H) 2.23 (s, 3 POT/BB2463/003902

(s, 2 H 2.61-2.70 (m 2 H 2.71-2.81 (m 6H)
3.54-3.64 (m 4H)396(§03H)682(d J=7.61 Hz, 1

H 6.91 (s, 1 H 7.02 1 H 7.29 (t, J=7.91 Hz, 1
(rhl) 2 Hg447(2)2?141 3 gﬁﬁF Fé eogdH)l_V 781H1,s\ H} 706 (@/Hxanpize 1

HDJVL%bTWA(zm_S FHIpae. 5&@&2|1|\H)18\Q9 (d, #r\@9 He, 1H) 8.11 (d,
T 4 DI HY,
8?8 Rz 9,85 fs Rt &) NC%I J.NotnNE M Red for

benzo d]i plI perazine
Clzﬂ%NE,@(Bi nzole@rp [Gtr 5Y 79,268 HLT0%U,CNS { ARSYY; fo@ﬁa C:
E I—/|] 400 VHz, 30 CHLOROFORM D) 8 ppm 1. 32
585 0%4y: 527%0('%1038443/ 2.47 (s, 2 H 2.61 2.96 (m 8H)
3.50-3.80 (m 4 H) 6.92 (s, 1H)7.03(s,1|—|)7.33
(s, 1 H 7.48-7.57 (m 1 H) 7.75 (dd, J=8.91, 4.76
Hz, 1 H). WD 2004/ 0268&*arpl¢ £B82003/ 003902 -72

&‘f%ﬁ»ﬁ’oﬁ)ﬁ@kﬁ@ AL PIPE RN -YL)-ETHYL]-8-ETHYL-

ETHYL} - 444DﬂmER%TMLDm%@U'M@R§UﬂN®L@J2b@ME!\F 2- ONE

5 Wth Z-(5-TTUo0r o- benzo[ dJ 1 soxazol pI per azi ne.
| sol Rrepared frarodbe pille |cpmp@lzszpfrﬁﬂammw§f%maad)3 -pipgrazin-

i)Vl 0isSoRATBI6 A Ko A GG TR pfbodeBilg adkorkee

|r( the ﬁré;!)aratlc?@ oﬁ‘lExa'ﬁn;b‘lb %A57 lédlateél IH) 1@0%0 tﬁtﬁi @52%g21m
L,@l\@ (AE’CI)l 4I353 [Wfﬂ‘ﬂ (Hdl NMBE(4@@ MUZZ@HL @EOFW"H-'I)) S7PRD

1?{@ = ggﬁiﬁ)@@g’g,@oﬁ ) 74885 (5 1) D 5% (o BX38S 81235 1)

2561| 5%23—1 Y2.)70a B’EWIGI\H)l 348-3. 6§T (IWJ-}l H) G 92 (d J—1 76

HE, (08 762 6. béﬂ%@ 7 Sokh 7 et s G Bpr 388 L, 1 1)

%%4 9([%@ 9%?%@%%%% mz@?ﬁ\fl Cdltulated

fmmwsy)o 81ppaC2,32: 6691%, H 629% Ns;1137°h; faudd, C:

65%7%3“&2(@@2&2‘%66%8/@0 (250 3 Iozg 8ll—lz(ml E|)H)6. 97 (td,
g dg The Précedite of HBixamPé 68A Ivds Xnployed With’ tHe title

comp'ound of Example 21D and the appropriate aryl piperazine analog to

give Examples 29 through 38.

Example 29
6-[2-(4-BENZO[D]ISOXAZOL-3-YL-PIPERAZIN-1-YL)-ETHYL]-4.4 8-
TRIMETHYL-3,4-DIHYDRO-1H-QUINOLIN-2-ONE

With 3-piperazin-1-yl-benzo[d]isoxazole hydrochioride. Isolated in
100% purity @ 254 nm; LCMS (APCI): 419 [M+H]". 1H NMR (400 MHz,
CHLOROFORM-D) & ppm 1.30 (s, 6 H) 2.20 (s, 3 H) 2.45 (s, 2 H) 2.60-
2.68 (m, 2 H) 2.69-2.81 (m, 6 H) 3.57-3.65 (m, 4H) 6.90 (d, J=1.22 Hz, 1
H) 7.01 (d, J=1.47 Hz, 1 H) 7.21 (ddd, J=8.06, 6.35, 1.71 Hz, 1 H) 7.33 (s,
1 H) 7.43-7.50 (m, 2 H) 7.68 (d, J=8.06 Hz, 1 H). CHN: Calculated for
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20 J=8.54,1.95 Hz, 1 H 7.52 (s, 1 H) 7.63 (dd,
J=8.79, 5.12 Hz, 1 H). Exanple 35

W® 2402026864 5- CHLORO BENZOF PCT/IB2003/003902

DI | SOXAZQOL- 3- YL) - Pl PERAZI N- 1- YLI - ETHYL}-4 4

8- TRI METHYL- 3 4- Dl HYDRO- 1 QUI NOLIN-2-ONE 25 Wth

4- (5-chl oro- benzo[d]lsoxaz -3-yl)-piperazine (J. Med.

CEZF%E'N 188671 2%, 359)7.34%0INat €8.3006; LMD LT 7). 30725 H:
LS APCIY: 453 [MeH +. 1H NVR (400 Mz,

7014&0320432 ® S ppm1.30 (s, 6 H 2.21 (s, 3H)2.45

(s, 2 H 2.60-2.68 (m 2 H 2.68-2.81 (m 6 H

3.52-3.62 (m 4 H 6.89 (s, 1 H 7.00 (s, 1 H

7.35-7.48 (m 3 H) 765xgmple13 71 Hz, 1 H. 30 WO
2004202686% PCT/ | B20G - 6

-'I—‘

EFYE 344 By ﬁ%hﬁi%@@lﬂd&lmé

4- ( TWithuoraSreettuxyierzofalisptiiaz3-y)-pinssaziagi ne/. Med.

(%sol ah%gil &%I\ﬁé@% Rupi {e)él @%éé‘@gﬁdﬁb) 8%5%%}]3 Lﬁ@s

(BPLl): gegl[w%m +31|EIDN§}PF§4GGS MHfz "@H@OWOF@HW—U)FB EBm"ﬂ 31
(§ &R) £22 (5, 3H) 27461(3} 2H. @mz 713 qm ZH)ZE 74 aes((m, 621)@51-

ﬁn(%we':‘rg@} (Sgﬁﬁz@ﬁq S@AE@‘?'@ %fz‘}gGHz 1 H) 7.14 (dd,

L) BT 58 HERDMF HB+(S, AH PV I880[0U28.79
ﬁ&ggz%@x HEIKFI 2%& =24 METANEA(S, THPY
Hi, (16Y) et hyl - benzo[ d] i soxazol - 3-yl) - pi per azi ne.

Isolated in 100% purity @254 nm:- LCMS (APCl): 433
[I\/H—l] +. 1H NWR (400 MHz, 15 CHLOROFORM D) 8 ppm 1. 30
(s, 6 H 2.20 (s, 3 H ;a‘ﬂi@lga 2H) 2.46 (s 3H)

60 2. 66 2Y I%I 69- 7

- 98 |Z| I 1"H aDlﬁY@H(iﬁéi‘délNdule ONE3

d, anpre 38

12K ( %H_tﬂ@ﬂﬁb o[d]lsothlazol 3-yl)-piperazine (J. Med.
BT s BT b B R 284 Lo
(APCI): 465 [M+H]*. 1TH NMR (400 MHz, CHLOROFORM-D) & ppm 1.31
(s, 6 H) 2.23 (s, 3 H) 2.45 (s, 2 H) 2.61-2.70 (m, 2 H) 2.71-2.81 (m, 6H)
3.54-3.64 (m, 4 H) 3.96 (s, 3 H) 6.82 (d, J=7.61 Hz, 1 H) 6.91 (s, 1 H) 7.02
(s, 1 H) 7.29 (t, J=7.91 Hz, 1 H) 7.47 (d, J=7.81 Hz, 1 H) 7.81 (s, 1 H).

Ucn

Example 32
6-{2-[4-(5-FLUORO-BENZO[D]ISOTHIAZOL-3-YL)-PIPERAZIN-1-YL]-

ETHYL}-4,4,8-TRIMETHYL-3,4-DIHYDRO-1H-QUINOLIN-2-ONE
With 4-(5-fluoro-benzo[d]isothiazol-3-yl)-piperazine.  Isolated in
100% purity @ 254 nm; LCMS (APCI): 453 [M+H]". 1H NMR (400 MHz,
CHLOROFORM-D) & ppm 1.32 (s, 6H) 2.22 (s, 3 H) 2.47 (s, 2 H) 2.61-
2.96 (m, 8H) 3.50-3.80 (m, 4 H) 6.92 (s, 1 H) 7.03 (s, 1 H) 7.33 (s, 1 H)
7.48-7.57 (m, 1 H) 7.75 (dd, J=8.91, 4.76 Hz, 1 H).
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Wth 4-(6-fluoro-benzo[d]isothiazol -3-yl)-pipe razine
(FR-2761067 Al). Isolated in 100% purity @254 nm

WO ONE0EARRCI ) : 452 [MrH] +. 1H 25 NVR (400 MHz, PCT/IB2003/003902

CHLOROFORM D) 8 ppm 1.30 (s, 6H) 1.99-2.26 (m 10H)
2.45 (s, 2H) 2.57-2.65 ( 24|—|)274280(m 2H)
3.12-3.24(m 3 H 6.90 (851 H 7.01 (s, 1 H 7.15
(td, J=8.67, 2.20 Hz, 1 H 7.37 (s, 1 H 7.56 (dd,
J=8.18, 2.08 Hz, 1H) 7.94 (dd, J=8.91, 4.76 Hz, 1 H).
The titI e conpound of MFQDEQZ under went

N--a t[i_. TS .; ; :

PCEWBZL h@‘BBWETHML ¥DB®-1H-QUINOLIN-2- ONE
- FLUORO- BENZQL D] | SOTHI AZ0L- 3- Y1) - PI PE
“YL1 lﬂbﬂ#&frﬂmom ez ‘?LW%OI&G@.ZMDRQ AT

by (@ B S ol T ooy JMaS *3""”"""’921"5’;.“%2

CHLﬂHzeEUmh}D)AS ﬁpﬁr‘t Bil et BH) zszz(sjuaqumﬂma qer QuﬂhBIGBr(mZ

add
249rE 78 Bk HI2 B meR a7 (e Tl r DD IRkl bizad ) 7.07
Opi4n I[N Ubi d
(G PIg 12, 41D E22 Bl - g Re, DIOBATE HRRS U8 TTRag R0
Hei alH)f 240 {dd). J;l@dBBcﬁ)ﬁﬁlHim he4Bdact H)n 10 was dil uted
with water and Et OAc and the | ayers separated. The
aqueous was washed with Et OAc and the organics were
dried (MyS04), concenEng e gad the residue purified
by chrormt ography 3 ) . produclt \4\@3

N

( 400V\WW— 4- GWMO%MW @@ef@zméF(IEPQArMBKBAﬂi
isqlatsion. &%f/@ TRy 9254 i 4GNS W%) 438 1l P R
AR M B RTERREp) BhprsP ?-“9 i o H 28, 2

r@ 2‘%2-323684 (3H) 2.76)2. 82Qn§team BI5g-8v6HHm, 4 H) 6 90 (d, J=1.22

e, i ele%wtqmi%ﬁ?%bze 36 ity %hdlaéﬂc/yarafy@% r%‘%'s'ldd

FRBA AL ol ST SR I R 43 79 S R

Example 35
6-{2-]4-(5-CHLORO-BENZO[DIISOXAZOL-3-YL)-PIPERAZIN-1-YL]-
ETHYL}-4,4.8-TRIMETHYL-3,4-DIHYDRO-1H-QUINOLIN-2-ONE

With 4-(5-chioro-benzo[d]isoxazol-3-yl)-piperazine (J. Med. Chem.,
1986, 29, 359). lsolated in 100%.purity @ 254 nm; LCMS (APCI): 453
[M+H]*. 1H NMR (400 MHz, CHLOROFORM-D) & ppm 1.30 (s, 6 H) 2.21
(s, 3 H) 2.45 (s, 2 H) 2.60-2.68 (m, 2 H) 2.68-2.81 (m, 6 H) 3.52-3.62 (m, 4
H) 6.89 (s, 1 H) 7.00 (s, 1 H) 7.35-7.48 (m, 3 H) 7.65 (d, J=1.71 Hz, 1 H).
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according to the procedure outlined in Exanple 39. 25
Exanpl e 40

wa 2@Tdse6- f 2- [ 4- (5- FLUORO- BENZQ[ D] | SOTHI AZOL - BEWI)200%/ (83902

ERAZI N 1-YL]-ETHYL}-4,4 8-TRI METHYL-3 4- DI HYDRO 1

H QUI NOLI N- 2- ONE HYDROCHL%? I solated in 100%
purity @254 nm LCMBS (AP 481 [M+tH +. 1 H 30 NWR
(400 MHz, CHLOROFORM DEx8 [grgé 09 (t, J=7.20 Hz, 3 H)

20621508 =
6. 98V\(|ﬂh dfﬂ-fl@@r&ﬁenzb[dﬁso’thlaﬁolémﬁ plp@aﬁme 2! 3§ollalad 1in

15?)%45&3 2@4 %gr?,éﬂggw (&SCE)Z 458 | Mpl ﬂﬁrﬂ f4630 {4z,
RLEPEOBUDSRM RS0 ) 231 & EHIR{605,2 1 261-

2%9T@5'\EH¥L7112 L6 Bi) 8- 54-8Y2RM 4 H)@L@N@,nl\H;z?az\us 1
HY LORI DE | sol ated jn 1%% t @GéaE

H) APtS-Y: 1810 MrMHY 29114 ONoR 2 é)?o@ M\lé@ oﬁgiORM D)
8 ppm 0.84 (t, J=7.45 Hz, 3 H) 1.24 (s, 6 H 1.48
(hextet, J=7.42 Hz, 2H) 2.29 (s, 3 H 2.35 (s, 2 H
313328(m6|—|) (mgle 1123Hz 2 H)

d . , 52
l(—|z 1N||H) 4-:{6-fmet(ngl anZd)[d]lmm @-ylbgplperazme Isolated in

@p%/é@my@og%émo BENE AR GI: 433 [M-HT". 1H NMR (400 MHz,
FIERESEDY. 35“ A T T T oot hen h 1005 &
P2 69-2606, 2hh) LG (b0 § H) B2 (0, 2 EDaHpbs8.6R3(m,

R 8ol R0 TR o908 (maR [ 7:28 (5, 1 H) 7.34 (s, TH)

7.53 (d, J=8.30 Hz, 1 H).

Example 38
6-{2-[4-(6-FLUORQ-BENZOI[D]ISOTHIAZOL-3-YL)-PIPERAZIN-1-YL -

ETHYL}-4,4,8-TRIMETHYL-3,4-DIHYDRO-1H-QUINOLIN-2-ONE
With  4-(6-fluoro-benzo[djisothiazol-3-yl)-piperazine (FR-2761067
A1). Isolated in 100% purity @ 254 nm; LCMS (APCI): 452 [M+H]". 1H

" NMR (400 MHz, CHLOROFORM-D) & ppm 1.30 (s, 6H) 1.99-2.26 (m,

10H) 2.45 (s, 2H) 2.57-2.65 (m, 4 H) 2.74-2.80 (m, 2H) 3.12-3.24(m, 3 H)
8.90 (s, 1H) 7.01 (s, 1 H) 7.15 (id, J=8.67, 2.20 Hz, 1 H) 7.37 (s, 1 H) 7.56
(dd, J=8.18, 2.08 Hz, 1 H) 7.94 (dd, J=8.91, 4.76 Hz, 1 H).

The title compound of Example 32 underwent N-alkylation as
described in the preparation of Exarhples 39 through 44:
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25 ETHYL} - 1- METHOXYMETHYL- 4 4
8- TRI METHYL- 3, 4- Dl HYDRO-1 H QUI NOLI N- 2- ONE

WORMREHLORI DE | sol ated in 100% purity @ 254 nPQT/IE2MB/003902

(APCl): 497[MtH +. 1H NWR (400 MHz, CHLOROFORM D) 8
ppm 1.27 (s, 6H) 2.28 (s, EH) 2.37 (s, 2 H
313328(m8|—|)350(z\]574|—|z 2 H 3.59 (d,

J=11. 23 Hz, 230@4%mmgm 6 H 6.93 (s, 1H
6.98 (d, J=1.22 He,

1 (2. ETHOXY- ETHYL) GYBROBH HFDICRO. BENZO
Dl | SOTH AZOL

YL) -Fo laEwizilan of G{p-Ie(Brfilvorp-henroldiisathiagel-Z V) -nReieERD

s St ST g T

w%&dd@HLth@)t -itpxide 01 Beq) tandJthé. \@iGoletheasedHio 4020
fqr-|)1 %)mu(gg Q qhe §w5|ng;sqh|glonzwa$hba(d§e§go(§r2;:j1aogegé SEE ;ﬁ;%éﬁl
cooling, on
hos A LA RO PR
WgS? %%FsﬁteéENﬂH%bf é‘g’ﬁgﬁ §‘}_2{L OfSoPRIAN x ‘?“{Lsel drjed. MeRP4)

& HYlang, 4-tkb HYB e H @dried! N3, ONEhBhetagephy
rom enzo| b]t h| ophen- 3-yi pi perazi ne hydrochl or| de
(4%mOh;VDOM96 Titielproductvwas ishleted 114dipxaBs, sqlytign upeA

upatemionth 18CHRL R BT (Lol Moffigd n 19070 gurty

@M td54 henPr ocERIy e (ArRSH | bm[MmH@sannﬂ e NNIRTh(a4c2D MHz,
crude product was eluted through a flash col

GHLIOROXQRM-BDS B0-1429 (snekh 2. E &3 H)o2 éﬁv(é 3nH) 3.11-

o347 5 42050 U ) Al 1, B et v oo

(@ £ P5 131 @ Hig. :mldﬁ osm gsl gezo Ha) 1 H)s7.4B (dfif J¥$79e2.20

h li1d, MS ( APCI M
He, 1)) 278080, 48,044 64+ 0a THANR: | BRBO. 06, 8): |

10. 5%’[&# Eg with 5'){2 -[4-(5-Fluoro-benzo[d]isothiazol-3-yl)-piperazin-1-
yl]-ethyl}-4,4,8-trimethyl-3,4-dihydro-1H-quinolin-2-one and the appropriate

alkyl halide, the title compounds of Examples 40-44 were prepared
according to the procedure outlined in Example 39.

Example 40
1-ETHYL-6-{2-]4-(5-FLUORO-BENZOI[D]ISOTHIAZOL-3-YL)-PIPERAZIN-

1-YL-ETHYL}-4,4.8-TRIMETHYL-3,4-DIHYDRO-1H-QUINOLIN-2-ONE
HYDROCHLORIDE
Isolated in 100% purity @ 254 nm; LCMS (APCI): 481[M+H]". 1H
NMR (400 MHz, CHLOROFORM-D) § ppm 1.09 (i, J=7.20 Hz, 3 H) 1.24
(s, 6 H) 2.29 (s, 3 H) 2.35 (s, 2 H) 3.13-3.28 (m, 6 H) 3.54-3.63 (m, 2H)
3.95 (g, J=7.08 Hz, 2 H) 4.01-4.08 (m, 2H) 4.12-4.21 (m, 2 H) 6.94 (d,
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25 10.09 (s, 1H), .92 (d, 1 H J =6.6 H), 7.78 (d,
1 H J=7.8Hz), 7(m 2H), 7.10 (d, 2H, J = 8.1
wWoi2004/076866 (d, 1 H, J = 8.3 Hz), 6.81 (d, 1 H,POT/E28031003902
Hz), 3.64 (m 4H), 3.35 (m 4H), 3.06 (m 5H), 2.55
(dd, 1 H J =59, 6.1 Hzp, 2.20 (dd, 1H J = 7.1,
7.1 Hz), 1.17 (d, 3H J =7.1 Hz). CHN. cal cul ated

J41087 WHZW IdHE- A, 9@ Hﬁ51 H;% 30t (tds ﬁ@om mz 39 Hyl 194H)
found, 30 64. 76% 07%

748180 4o8 78] 85 . WHLT. (DI 8. 7% 48 Tiamd ) 15406,
H§004/ 026864 PCT/ | B2003/ 003902 -77 Exanpl e 46

-1 2-(4- BEqu B] THI OPHEN- 3- YL- PI PERAZI N- 1- YL) - ETHYLI - 4

R- METHYL-3, 4- DI HYDRO- 1 H QUI NOLI N- 2- ONE Prepared from

1- benzo[ b] t hi ophen-3-y| pi perazi ne hydrochloride 5
(600 ng, 2.06 mmmol ; .Mm, 1992, 35, 2712) and

{214 -I=P_ SOV ?SbWHlﬂzé)LdsmIPIPERAZIN-WL-

roduct was el ute . ™y ol um SI I ica eI
go, 230- 400 mshmmﬁyel I ow( g
i gt ; 9 WPEINIR
%été&% 10%% ?Ijritg @.\/2@4 fIm:r %gmﬁﬁ%@sﬁw (I*P M

(ADOBIHZ CHIJOHQFORBI?DI a ppm 84)(t=J=67.45 Hiz, 3 H) Is@4((a, 6H)

g heiel gty By 20, C Y28 662 rs P A . 6%

3!}@1«1 §-10|32é Az 424)4) @7?3@ éemﬂml 20H) 4. @4 J(a (éﬂm A1 e, I 1
Actl- 4u|2a(md2 fH>r6 @4@12#:3% Hzg1 ) 6@75/&0' Hl—16717t% Nd) 130

0.,3 Al
Pttt eiss ) PAf e, L2 0 t o Wi T et
AA Gz, OM)r8.88 ks, AHI, Sm 250 X 4 6 nmm nobile phase,
i PA in hexane; flow rate, 0.30 nl/min; peak RT =
47.61 mn (99.96% . 20 Exanple 47
6- {2- f 4- ( 6- FLUOROBENZ(] | EN- 3- YL) - Pl PERAZI N- 1- YL
| - ETHYL}-4S- METHYL- 3, 1 H QUI NOLI N-2- ONE
Pedp4448- FL[U@RD—@ENZI@IDIISOTHIAZOL-IB -YL)-PIPERAZIN-1-YL]}-

robenzo[ QL}t II(SBQ(?_ - gz é-"ﬁ_ﬁlﬁ eD rd PRE

2-ONE HYDROCHLORIDE
Isolated in 100% purity @ 254 nm; LCMS (APCI): 495[M+H]".

Example 43
6-{2-[4-(5-FLUORO-BENZOID]ISOTHIAZOL-3-YL)-PIPERAZIN-1-YL |-

ETHYL}-1-METHOXYMETHYL-4,4,8-TRIMETHYL-3.4-DIHYDRO-1H-
QUINOLIN-2-ONE HYDROCHLORIDE

Isolated in 100% purity @ 254 nm; LCMS (APCI): 497[M+H]". 1H
NMR (400 MHz, CHLOROFORM-D) § ppm 1.27 (s, 6H) 2.28 (s, 3 H) 2.37
(s, 2 H) 3.13-3.28 (m, 8 H) 3.50 (t, J=5.74 Hz, 2 H) 3.59 (d, J=11.23 Hz, 2
H) 4.01-4.20 (m, 6 H) 6.93 (s, 1 H) 6.98 (d, J=1.22 Hz, 1 H) 7.30 (id,
J=8.81, 2.32 Hz, 1 H) 7.44 (dd, J=8.79, 2.20 Hz, 1 H) 7.79 (dd, J=8.79,
4.64 Hz, 1 H) 13.39 (s, 1 H).
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25 (2-chl oroet hyl)-4S- et hyl - 3, 4-di hydro-1
H qui nolin-2-one (692 ng, 3.09 mol) in accordance

WoRaoh/02dse4 pr ocedur e described in Exanple 2. TheCT/tB20e32003902

product was eluted through a flash colum (silica gel
60, 230-400 nesh, 2% MeGHLin EtOAc) to give an oil
which crystallized on standing, vyield = 258 ng (30%.
M5 (APCl): (M+ 1)+ = 424; (M- 1)+ = 422. 11-1 30 NWR
(CDCI3 8): 7.64 (m ZEI)X 744(d J = 8.8 Hz),

1 H,
04(m 3H), 6.65 7.8 Hz), 6.55 (s, 1

c‘aLﬁBIFaEIaAZNrI-MWBNL&Z@BJ_HH&IETBYDQAQMWO-M

C24FH2OFNBCS, ¢ 68. 06% 900 N % found, C:
67.80% H: M&QMMQMU on: [a]25 =
-0.8 o / i fr
IsQ)?l@ § A% ﬁ;r @”954 Pﬁ?h L@gml o) ICQQS%@MM
I\ﬂ\m@v(AﬁatMHzpCBﬂ_OmOﬂﬁOﬂM@)a& pmrn 0.9 (14 1=Hi96 Hao3dHpg .22

(SO e, 3N 2 58, (ki W Do - S FNE-25 A {2887 Hzs 2
H) DA (P S NG A1) 172 PR 0] 0984, 16 (m, 6 )
GES/Zj(sodHHbGJ%e(S( 564) 7G5 (1, 0685512, 2Q HzVe ) TRE e, 16591,
27
252 Whl LR G0 8 AR 0 bzad SRS (5 1 F

H-qw nolin-2-one (692 ng, 3.09 mmol) in accordance
Wi th the procedure described in Exanple 3. The crude
product was el uted thrdxgmpefibash col um (silica gel

acet one, WIEWEHYEL g,aoowmam%H QBIM@EKN,? ONE + 1)+ =

§224 P(rgpardefrong 1—b@ngoﬁq1tylophg@z§ yhpl@%[)azmg gygi(qfh?o?d’e
8575, Sy 3 bk, 50 o, i 1885 s e g G
cmotéemyl)-m:mxéthyjaa 4m.mohs¢1frbqumum+zsmosc656 6, 062494

oo asrariance itk fenpidoansn deSaabes (nyprampts 2. Jh
R A T e
rpestk EXDAES) 33 gh/e an erange oil which was dissolved |h EtOAc and the
solution ireated with 4.0 N HCI in dioxane to precipitate the hydrochloride
salt as an off-white, amorphous solid, yield = 262 mg (30%). MS (APCI):
(M + 1)* = 406; (M — 1)* = 404. "H-NMR (DMSO-ds, 8): 10.51 (br s, 1H),
10.09 (s, 1H), 7.92 (d, 1H, J = 6.6 Hz), 7.78 (d, 1H, J = 7.8 Hz), 7.37 (m,
2H), 7.10 (d, 2H, J = 8.1 Hz), 7.05 (d, 1H, J = 8.3 Hz), 6.81 (d, 1H, J = 8.1
Hz), 3.64 (m, 4H), 3.35 (m, 4H), 3.06 (m, 5H), 2.55 (dd, 1H, J = 5.9, 6.1
Hz), 2.20 (dd, 1H, J = 7.1, 7.1 Hz), 1.17 (d, 3H, J = 7.1 Hz). CHN:
calculated for C,4Ho7N3OS 1HCI, C: 65.22%, H: 6.38%, N: 9.51%; found,
C: 64.76%, H: 6.50%, N: 9.07%. Optical rotation: [o]zs° = -4.16° (DMSO, ¢

= 4.81 mg/mi).
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(99.97% . 25 Exanpl e 49 6-f 3- (4- BENZCF
DI | SOTHI AZOL- 3- YL- Pl PERAZI N- 1- YL) - PROPYLI - 4, 4-

WORMEDRESE4 3, 4- DI HYDRO- 1 H- QUI NCLI N- 2- ONE A, PCT/1B2003/003902

6- ( 3- Chl or o- propi onyl )-4 4-di met hyl -3 4-di hydro-1
H qui nol i n-2-one 30 4, 4- 7nethy| 3, 4-di hyrdo-1
H- qui nol i n-2-one (10 g, 57.1 nmol) was dissolved in

60 mM carbon disulfi deEx%mgmgm chI oride (15.0 g, 112
and 3- chlrorloroonyl X33 d 7. 34,

PCT/ 1 8200 OAP3 4R rﬁ@@;g@gw%ww to

refl ux an di sul fide

was geé;mh éiédfrofrf gbdnzds’[b]thleph(en?}nylf bistazinel bgldllrcmhmmde
t ce n r t

(@35 BOurs A TRSor Yo et Ghdns o008 i 718 nd e

cfiRfodifyBR- mzhg/é CAEH R TH GBS rd | T(s0d fﬁ{%l 3.09

i pi tat'e was tered of f and wa
nwinobfh larmzlcerctamnwﬁh dhemmtoeedureedes:rmdorrbﬁxaaml@r@l jThe

ol GEAT M il N M 50 Gk Bgf 86; Bo-8d
nfed3 E¢ORhE) &r@w Ménwﬁ cfy<tallis Bmhd Jidtddi B19ingy 88%). MS

H-qui nol i n-

(BPCB: ¢MI {-)r1<)+ pr4ﬁﬁ dM/I—) 1Y =484 mEHNIMR (WMﬁQ}%r 8):10.98 (s,

1D e O AEC T B H (280 U8B 83 (. 21, 7.04
(ér'“ﬂq)t /58 '(é”¢H( 1;0,37 &1H2), ey asided, @lle(or ﬂﬂth:he 8 Hz)

m xture stirred room eraturefor

W&(mr@'l)/,vé-’ssfpﬁ”ﬂr é@H) . &7 (‘éda \hbtJe:F 7 ‘a@Béﬂ%) '\‘/\41t4h(d 3H J=
Glgﬁ tan n@S%é Juiﬁgfj;/gqggb %é?er egﬂgp?w 35'3 hé??%’ i

10e863%; RAddC 70. SZ%VHCSQZP/Q raffcpwi% Optlcal rota’uon [Oos® =
6- ( 3- chl or o- propyl ) - dlrrethé - di hydr o-

44407 (POISQ, e oo Mg/, cChoal HBh w@rw@e D2625pm+|2}50.x

sot hi azol yl i n-l _
AQ o Fatp PTRcR: S At (i ERSoTav foieh 13D Blin: peak AT =
4&gmmkgg19@%9ne Anhydr ous sodi um car bonate (0.160 Q)
was diluted in 10 nL water. 6-(3-Chloro-propyl)-

4, 4-di net hyl - 3, 4-di hydro-1 H qui nolin-2-one (0.300 g,
1.19 mmol ), 3-piperazi N Iegl zi sot hi azol e (0. 390 g,
1.78 mol ), and acet OMN m -) was added. The
m gt{pa-(6IFIUGROBENZOIBIN HIOPHEN30VL SPIPERAZIN-1-YL]-
ETHYL}-4S-METHYL-3,4-DIHYDRO-1H-QUINOLIN-2-ONE
Prepared from 1-(6-fluorobenzo[blthiophen-3-yl)-piperazine
hydrochloride (562 mg, 2.06 mmol; J. Med. Chem., 1992, 35, 2712) and 6-
(2-chloroethyl)-4S-methyl-3,4-dihydro-1H-quinolin-2-one (692 mg, 3.09
mmol) in accordance with the procedure described in Example 2. The

crude product was eluted through a flash column (silica gel 60, 230-400
mesh, 2% MeOH in EtOAc) to give an oil which crystallized on standing,
yield = 258 mg (30%). MS (APCI): (M + 1)* = 424; (M — 1)* = 422. 'H-
NMR (CDCls, §): 7.64 (m, 2H), 7.44 (d, 1H, J = 8.8 Hz), 7.04 (m, 3H), 6.65
(d, 1H, J = 7.8 Hz), 6.55 (s, 1H), 3.15 (m, 5H), 2.77 (m, 9H), 2.39 (dd, 1H,
J =73, 73 Hz), 1.28 (d, 3H, J = 7.1 Hz). CHN: calculated for
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25 After cooling for 1 hour, the solution was dil uted
wth ethyl acetate and washed with water. The organic

we@zimaedss4s wer e dried over sodium sul fate (Na2BOHIB2003/003902

concentrated and dried in vacuo to afford 6-[3-(4-
benzo[d] I sot hi azol - 3-yl - geram n-1-yl)-propyl]-4, 4-di
met hyl - 3, 4-di hydro-1 H qUfnolin-2-one (0.030 g). MS
c%ﬁPEFN?_%é% [Mbﬂa% ﬂH é\lt@%(ék@owzz/o, %@%3BJ7&CBA),2H
enz% 1NHB 579%. zopmqal Jotatus»nl [oe]zs .&. -P)8° (CHLI tc =35 mgml).

Chyal BPES: (GhiraCel i1 359 K b8y ovj phask dPpgh
° 4
n§¥dp: foiFipig 0.30 gl oedl B Gogb mipibagr - 41
PCT/ 1 B2003/ 003902 -80 Exanple 50 6-{3-r4-(1

H- 1 NDAZQOL- 3- YL) - PI PERAE N- 1!th PROPYL} - 4, 4- DI METHYL-

3, 4- DI HYDRO- 1 H QUI NOL 56-{3-[4-(1
H‘G-Q-%-FEUYGF}OBENZQE]FHBB‘HE%PBMH?IPEHAZ’IINTEI%IM
gul nol 1 n one was repar e accordi ng

to th[éTgé{hEﬂEI: Eﬁﬁﬁeﬁ.&@ll&@ﬂ%&ﬁ Bl 120N,

SRR D SN OV G Ao AP R Bl By Rreine
hgéid%ﬁldri’(’de%eﬂfm 22.06 gnmél; %M@ml()hemdwgz 35, 2712) and 6-

- dazol hydrochl d
(bbb STiaa U oF-EAZ oS oI eo%% s

r@gbg flﬁ oéj‘%%f)%% glﬂg‘f"ﬁwbgpr?g_éiigfé%bs&fb‘édafrﬁ ExBnifi deThe
cridengeathict dvapl ¢lupsch thremgh -al figsh cpluomy ($ilica getiiche LROIA0
rhestyy AmAneaboimOREI givecar oilahich crytalized dshSidhding

ﬂ)&mésq%i gﬂagz'@oz%écé%ﬂes ylé'fd H 183 rﬁg Q21 %; |(10IS (ASCN M+

1 ’m= @4); (M2- 3yt £ 42231 NMFMCD(als, SPHY, 641(r642l(-l);, 7.84d, 1H
o 58 Hi) SR b SO Fonkn 11 4 BT SERABIE (51 ARG
gﬁ)@?@&%@ ﬁid?' YETHYL7 3, #3044YBRD {d, 3H, J = 7.1 Hz).

GI-IthaxlcolaBadfbrﬂazhldieﬂ\bQEplfbr@B 06%, H: @i HRSeh) 9D Rbdionpd,
I, N:2-

&% 0850 26 6 T N DK o i soation dpthel 132 BRRGle

I8 thgfhl). Chiral HPLC: ChiralCel OD-H, 5um, 250 x 4.6 mm; mobile
phase, IPA in hexane; flow rate, 0.30 mi/min; peak RT = 34.51 min
(99.97%).

Example 49
6-[3-(4-BENZO[DIISOTHIAZOL-3-YL-PIPERAZIN-1-YL)-PROPYL ]-4,4-
DIMETHYL-3,4-DIHYDRO-1H-QUINOLIN-2-ONE

A. 6-(3-Chloro-propionyl)-4,4-dimethyl-3,4-dihydro-1H-quinolin-2-one
4,4-dimethyl-3,4-dihyrdo-1H-quinolin-2-one (10 g, §7.1 mmol) was
dissolved in 60 ml carbon disulfide. Aluminum chloride (15.0 g, 112 mmol)

and 3-chloropropiony! chloride (7.0 mL, 84.4 mmol) was added slowly.
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25 qui nolin-2-one was prepared according to the
general procedure outlined in step A of Exanple 49,

wWar@n2asgt Wi t h 7-chl or o- 4, 4- di met hyl - 3, 4- di hyr BOF/1E2003/003902

H qui nol i n-2-one (1.00 g, 4.77 mmol ), al um num
chloride (2.54 g, 19.1 %pl ) and 3-chl oropropi onyl
chloride (0.47 nL, 5.66 pl ). 7-Chl or o- 6-

THS 165 tRINOwRk AR08 Itd -réfldx dintebivydd Jord Sdhdrdr oThe carbon
H-qui nolin-2-one (1.09g) 30 was afforded in, 76%

digulge wassigosmind oé 200 tﬁwwmlon@mlwggm ice bath. lce

ar&?ﬂ#%rrz\& % 8@%%89%&{}@1 éafl thﬁ aluminum chioride has reacted

arf’d di m’@bipitbteBhd’d tbrmedr oTEI.e Irbanndminmb@ was1 atirred for 1hour.

7- Chl or 0- 6- ( 3-chl or 4 4- g% 3, 4-di %drto-

The W%Wﬁiﬁl\’vﬁs Bilesad o @?A@&Q@Qdﬂﬂ ﬁ@n%ﬂ% QL Water
I

d% mgsﬁﬂgf H%étﬂ?ﬁ%'ﬂﬂ gro i .rq{nnE%c@ﬁe e14494

or o- I onyl

)4wés dnedminyhcuh 4M$ (ARG Y- ZGG—EMHHHoI in-2-one (1.05 g,
3.49 mol ), trifluoroacetic acid (1.86 nL, 24.1 mmol)
and triethysilane (0.939 nL, 5.88 nmnol). 7-chl oro-6-
B( 3- c§(8+Ghiprosmropll)- 4 d4didiatiet84-dthytirdi 1irduinolin-2-one

e Q,gép%réggé‘;ﬁgﬁﬁq 2P ethRs ALER AR 1 iR tinY2-Bhé-
C f;ﬂ eﬁ’sﬁ@@éﬁ}%&'m Widdréééétuéa«ﬁh (PBRRRIAS i cotldd &S OPD.

ro-4 di met hvdro- 1
Ti‘rbtiwsl’rmie (28 omle was added slowly and the mixture stirred at room

teyoncTabiTarigr 2 SV naPRyTDaUTE. HER Y HlouisP e TaRBK
withS hBk&mey %oa‘éﬁ%é' Ogo‘r@lﬁli’ﬂefor 130 gmt@é priveeddsgitant

outlined in C, starting wth anhydrous
pranipitaie mmsbfdm@ o(fgwagble@)\mth water and dried in vacuo to afford

o PR Ol st 3Rkl P BBl el e oo
%3-NSHAPEA): %HM-FH Jhenzo[ d] i sot hi azol e hydrochl ori de

(O 229 g, 1.04 mmol). The solid was purified using an
| SCO autocol unm eluting with 80% ethyl acetate in 20

c;hexaqu (HCB@fzﬁ)m]léoﬂn@i’cﬂ Fylediperazin-1-yl)-propyl-4,4- dlmethvl-
chI or O- 0 6-| 3- (4 - Benzi sot hi azol - 3-yl - :

|]-4, 4-di met hyl - 3, 4-di hydro-1
Z'égu' WR)U% s&ml:?%%l%bt1é8g)2\§?§588ﬂﬂét98%0(rﬁfql}_%ter
64(38Chlpeh- pﬂo_pyl)S A AtdimethyHB,4-dihydrg-dH- op_lnnolm -3-ane, (A.369,9,
116 o Sty bobpp i (9290, 17 bl anc

acetonitrile (10 mL) was added. The mixture stirred at reflux for 48 hours.

After cooling for 1hour, the solution was diluted with ethyl acetate and
washed with water. The organic extracts were dried over sodium sulfate
(NazSQy), concentrated and dried in vacuo to afford 6-[3-(4-
benzo[d]Jisothiazol-3-yl-piperazin-1-yl)-propyii-4,4-dimethyl-3,4-dihydro-1H-
quinolin-2-one (0.030 g). MS (APCI): 435 [M+H]". "H NMR (400 MHz,
CDCls) § 8.28 (s, 1H), 7.85 (d, J = 8.1 Hz, 1H), 7.76 (d, J = 8.1 Hz, 1H),
7.4 (t, J = 8.1 Hz, 1H), 7.29 (t, J = 8.1 Hz, 1H), 7.09 (s, 1H), 6.95 (dd, J =
1.7, 1.9 Hz, 1H), 6.66 (d, J = 7.81 Hz, 1H), 3.55 (s, 4H), 2.66 (s, 4H), 2.58
(t, J=7.5, 7.8 Hz, 2H), 2.44 (s, 4H), 1.81 (m, 2H), 1.28 (s, 6H).
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25 2.7 (m 6H, 2.45 (t, J =7.1, 7.5 Hz, 3H), 2.43 (s,
1H, 1.8 (m 2H, 1.27 (s, 6H. Exanple 52

DI | SOXAZOL- 3- YL- PI PERAZI N- 1- YL) - PROPYLI -7- 30 CHLORO- 4

4- Dl METHYL- 3 4- Dl HYDRO- 1 _kk QUI NOLI N- 2- ONE

6-[ 3- (4-Benzo[ d] i soxazol - 3-yl - pi perazi n-1-yl)-propyl ] -

7-chl oro-4, 4 dimethyl -3, 4-di hydro-1 H qui nol i n-2-one

was prepared according _to the WO 2004/ 026864

PCT/ | B2003/ 003902 - SZEéém%\ﬂ)—procedure outlined in
a%@fggg ﬁg?\%Aib%'ié-W%ﬂi‘PEhA%?RyﬁWt‘-PmﬁVEﬂh,zﬁBn\ﬁE‘FﬁW-

- i:h| or 0- 6- ( 33@HDIYDROSHMQUINGLIN-REONE - 3, 4- di hydr o-

20n 0,046 qg,. 0, 162 )and

3 pi %i?'gérﬂ 1ingpzo Eé)ﬁl}B[Rﬁrg%'BxTaYﬁ'lpém -Bgzdigietyl 9

difyako- 1A cﬁ\ﬁné%?%ﬁéﬁswﬁﬁ” r& Qeﬂs'é&oﬁ‘ﬂm? 1t§Céhe general

aut oco tin 0% et h acetate i n hexanes
ptazediferautlited lin Exalfnple 490 startmg with anhydrous sodium

caibedali | B0 ot SIS HIRAA AL atat

qMﬁo(nﬁ@Cbhe ﬂ@@ C?V"’U'lgﬂ firhol 'VBnG 4@0p ybl?azuCWlﬂH i@ndgzalé
hgdwchbndgr& 6 n, £38 mmgl) e sobd svaazpunfqu) using @n t%CO

étogbo lﬁ‘ﬁh t(nﬁlw% ’E'%) r{1 gg&i a&%a&%wk ﬁ@(%ngs @%ﬁ% (555%% g of
66{3L[21 @ #= |B|Ebi6[—@bll)-$ﬁ$’éﬂhﬁﬁq_-yl}p%pﬂ} Ra?amh@ﬂhyl yn)mﬁmew

VETHYL- 3, 4- DI HYDRO- 1 C#'J I\ICJg_1
1&@%@\@&@%&@%&% 418 BT zNMRr{ﬁePcMHZ 'CDCls) &
|
9Hffiq§"‘ B7e8 (Sodr 3Nz A7 128 S5 1) o By Gy Uy 7:0 (m, 3H),
e, rwl=l7182 -‘HanelHias.4 (8, efH, @b doc GiH)| g4t (3, BRY, 1.84 (m,
era procedure outlined in step A of Exanple 49,
ng)a?ﬁﬂr(g Arh.H1 48 fe©GRDI - 3, 4- di hyrdo- 1 H qui nol i n- 2- one
(10.0 g, 62.0 20 mmol ), alum num chloride (15.0 g,
112.5 mmol ) and 3-chl oropropionyl chloride (7.2 ni,
86.8 mmol ). 6 (3-Chl or&-@@eﬁnyl)- 4- et hyl - 3, 4-
h d

b AT OB DR ¥ o ki DAt B EUROLINZ ONE

H quinol T n-2-one

A. 7-chloro-6-(3-chloro-propionyl)-4,4-dimethyi-3.4-dihydro-1H-
guinolin-2~-one

7-Chloro-6-(3-chloro-propionyl)-4,4-dimethyl-3,4-dihydro-1H-
quinolin-2-one was prepared according to the general procedure outlined
in stép A of Example 49, starting with 7-chloro-4,4-dimethyl-3,4-dihyrdo-
1H-quinolin-2-one (1.00 g, 4.77 mmol), aluminum chloride (2.54 g, 19.1
mmol) and 3-chloropropionyl chloride (0.47 mL, 5.66 mmol). 7-Chioro-6-
(8-chloro-propionyl)-4,4-dimethyl-3,4-dihydro-1H-quinolin-2-one  (1.09g)
was afforded in.76% yield. MS (APCI): 300 [M+H]".

PCT/IB2003/003902
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6- ( 3- Chl or o- propyl ) - 4- met hyl - 3, 4-di hydro-1
H qui nol i n-2-one was prepared according to the

W@emea2d86pr ocedur e out | i ned in step B of ExanpP€&r/1B2993/003902

starting with
6- ( 3-chl or o- pr opi onyl ) - 4- gﬁthyl 3, 4-di hydro-1
H qui nolin-2- one (5.0 g,719.8 mml ), trifluoroacetic
BaCI d7-CBIddo 8-(3-AI6rd prom )4 . aniim3ehyi-Bi e tihyslid-a RequifolbR2-
mL, 59.6 mmol). 6-(3-Chloro-propyl)-4-nethyl-3, 4-
_I@Ehydro 1 H quinolin-2-one was afforded in 100% yi el d.

PCT/ ?@%@/ %g% %\W ’ﬂéép)@v\@@&) %tﬂ%@ﬁﬁdlhydro 1H-quinolin-

Z%nfe3m(aé ;ﬁ@ afdhdcootingaa the geperap p;xumlur@ olitlipley-ipstapyB
-4-met hyl -3, 4 di hydr o-

ofsznpha éanﬁmng wiii oS @*r qﬁ?iﬁ’ei’%’ﬂ"?{‘yﬁ Wg-dispeibyt
3l hgﬁrtoh?fll-i q;ﬁ |r52 @n@”{“L@Sl H-$140 NRInhd), 2trﬁﬁ!1%rd@:%tlc acid
pr épar ng to the

ner a procedure outlined
(1.86 Xlarg. ¢ mml entohmethyglla\me k0. SBﬁyﬂlr. du88gvnanol)nv-chloro-6-

ESTR R gp@?ryetw' At fivds-drivipginszone  (0.2609)
\A?S‘lif'i'o'ﬂ@édl rﬂfé‘e%qn@ld(M§ ©): 486+ BVaAPL) and

pi perazi n-1-yl -benzo[d]i Sot hi azol e hydrochl ori de
(0.62 g, 2. 83 mmol ). The resultant precipitate was
G D I o 3

dﬁnétﬁy(—ﬁﬂldlﬁv@@niﬂmﬁrﬁblmlzlbné yI . pi per aZI n-1-yl) - propyl

bur | By Stk aE P pinaTEn PR INT-RIAT Ado

dh%?&h;/%l %ﬁy@rj)sl ﬁgql.&ﬁw nﬁ) w%é i)%ipt)a}ed %cc%orgﬁgg H%é the
ggh’grgi ,gro@?diirb oullirRd Tn Sxarbplez 49C, Ftarting i amhyt)il;ous
sgaigm paibonal §0 8674, Ghlaro il ohBromd-4 arfimelnpas-
dwdr%hlh q%}rg%ﬁn—@%n@"éb 200 §, (01698 2ikmollL-a#Rl Bpipdrazint1-yI-
b@nm[daneemmm bhydsDkicttle 0.229 B, PERAZINKRG). Y hheprailywas
rerfied iR A tapi ated i, piShacih RE%. gty assisey in

héxaRéd Ylo &ffbrdi 0840yl o‘ﬁ' whmbteltﬁ(@mez B@ﬁz@mmbes-yl-

according to the general rocedure out]ined

pipesapine! -yb- pr@m]—ﬂ;%@mﬁthﬂ Arisiilpctos! H-aHingfn- 22@ne 100%
o B5E ot FERSTARC 480 M, JH NMR(4PO,MHz, GDGIg) 8
8.16 (s, 1H), 7.85 (d, J = 8.1 Hz, 1H), 7.76 (d, J= 8.3 Hz, 1H), 7.4 (t, J =
8.1 Hz, 1H), 7.3 (t, J = 8.1 Hz, 1H), 7.1 (s, 1H), 6.76 (s, 1H), 3.57 (s, 4H),
2.7 (m, 6H, 2.45 (1, J = 7.1, 7.5 Hz, 3H), 2.43 (s, 1H), 1.8 (m, 2H), 1.27 (s,
6H).

Example 52
6-[3-(4-BENZOIDISOXAZOL-3-YL-PIPERAZIN-1-YL)-PROPYL]-7-

CHLORO-4.4-DIMETHYL-3,4-DIHYDRO-1H-QUINOLIN-2-ONE
6-[3-(4-Benzo[dlisoxazol-3-yl-piperazin-1-yl)-propyl]-7-chloro-4,4-

dimethyl-3,4-dihydro-1H-quinolin-2-one was prepared according to the
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2-one (0.300 g, 1.42 mmol) and
3- pi perazi n-1-yi -benzo[ d] i soxazole (0.578 g, 2.84

wonek)268¢he solid was purified using an | SCO apCDTRM0AN03902

eluting with 80%ethyl acetate in hexanes to afford
0.185 g of 6-[3-(4-1,2-

Benzi soxazol - 3-yl - pi peraz‘??\' 1-yl)-propyl]-4-nmethyl -3, 4
geﬁérﬁyﬁﬂo@eéluié;{ autiined iim ExAmpieons,; sté&ﬂf@ Wﬂh Iah%y@ol&ébddmm

APCl MtH] +. 1H NWVR (40 2
cazrbgaa*(es(o Q22—|g) 7rcbI0(r@|—6 (8- d\lgrolpqq@yl)M dm;\ethy B glgydro-
9
1ﬁ5(§[ﬁ%5 E‘]&z'(’b, ) (0838 érz 0%16;% , 'g'.'"%ﬁ(t g"% 36%%%82%‘86%_
bEEd[HRH@36R0BAE3 g; 84162 mntbl)8, Tie Solit wasH)urifidogsitgran
IQ;L@(SI) gui%gglglgsnr?fh?t% vﬁ@f §b.‘gql @%rgbg%cl%ggeéﬁ h(%glghes %o %Sord
0@1@%@7 &h&?}@?@@ﬁ%ﬁgg% zFoB@? Wpipérabaltiyh-profyil-
4dl-4~drj]|n®hyﬂ13 ﬁ—wthydrpﬂquamqhn—:lz-ghe} DS HAPCI)-458 M+H1§‘ 'H
N (e, S adhea ut) daalie) Bainsiie 11758 (%0 =

RSN O R 16003

($HH)| B@6 (m BH) RS (3419, §.7718, 2HndI26 @@nbH).
3-pi perazin-1-yl -1 Hindazol e hydrochloride (2.5 g,
10.5 nmol ). The solid was pur|f| ed using an | SCO

aut ocol um acetate i n hexanes

ydrolH—
(APCI) 40 ' 0 7 CHe _
1 H), 791(s 1H) 767(d J:83Hz 1 H, 7.3
(m

.m 8 lo gihyi+3.4- gingliny
2 57 6((3 %HI() OIo 655&09%1%}]}"?5@,_‘? '2|)-(3|8§%§’91 I(-I'Heuugcﬁﬁn-z%n% Wﬁs
pﬁe;bé}e(i eihmmoaearwemmmmm\smwpf E’mnme

4@ (%fa@lﬂgor%&b%me&w)% %O L oF ﬂg %ll"g&lg %IEC& 9 #62.0

hn@l! NalunfindrBRloride (15.0 g, 112.5 mmol) and 3-chloropropionyl
chloride (7.2 mL, 86.8 mmol). 6-(3-Chloro-propionyl)- 4-methyl-3,4-
dihydro-1H-quinolin-2-one (7.79g) was afforded in 50% yield. MS (APCI):
251 [M+H]*.

B. 6-(3-Chloro-propyl)-4-methyl-3,4-dihydro-1H-quinolin-2-one
6-(3-Chloro-propyl)-4-methyl-3,4-dihydro-1H-quinolin-2-one was

prepared according to the general procedure outlined in step B of Example
49, starting with 6-(3-chloro-propionyl)-4-methyl-3,4-dihydro-1H-quinolin-2-
one (5.0 g, 19.8 mmol), trifluoroacetic acid (9.0 mL, 116.8 mmol) and
triethysilane (9.52 mL, 59.6 mmol). 6-(3-Chloro-propyl)-4-methyl-3,4-
dihydro-1H-quinolin-2-one was afforded in 100% yield. MS (APCI): 238
[M+H]*.
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6- ( 3- Chl or o- propi onyl ) - 3, 3-di net hyl - 3, 4-di hydro-1
H qui nol i n-2-one was prepared according to the

w@eomaoasepr ocedure outlined in step A of ExanptBIB28(03/003902

starting with 3, 3-di nethyl -3, 4-di hyrdo-1

H qui nol i n-2-one (4.0 9, g 5.89 mmol ), al um num
chloride (6.4 g, 48 nmol) “and 3-chl or opropi onyl 30
chloride (1.85 nL, 22.3 mol).

6- (3- chloro prOolonyI)IB 3- dlneth | -

o @Eﬂ)' H- ﬁﬁgol' F zg_+. WO 2004/ 026864 PCT/ | B2003/ 003902
= propel)-3, 3- dlnEthyI 3, 4-di hvdro-1
H- QUGIEBJ(MBehz@[tﬁlsothlazol -3-yl- plperazm 1-yl)- propyl] -4-methyl-3,4-
3- Chl or,.o- 33d|rreth i hy
oy " fhb!rqmn@lf’rbﬁ@y SWag: PR Asting’ 16 e general

pPSeY ﬂv’hﬁ’rﬁ?{cﬁ YheERHhpidesbd N stdrify Bwlh  &aytbEs Ssdtflum

startln
cérdo&atm((bS@gp,r@:—(ﬂ-oh&dr@moml%mthyﬂ@ 3; dlhmdmyﬂﬂmumqhn -2~

50 18.
i 48308 .t 445 e yand, A Rparazi L iR fzote
h?@ro%hlﬁf’i@b) (0.62 (F;EZCSH RirRolp! qmbk! r)esé’rltéﬁ'(tcbr@@ﬁ)hﬁ{e was washed
4-di hydro-1 ui nol i n- 2- one . was af f orded
Wit aropl% gieuats qxfs'vatec\mo) acezglzitr[lwqpagnq@l@a@q to afford
OB B bepriseiiaral SR Moyl eyt
3-4-alh?dfb thqLﬂndlldﬂECrme?Oi O(D%Zkrtmiﬂ;e@ 254 nm; LCMS (APCI) 421

B h - 1-yl I
bl ormpi&?aﬁ‘y’i 00s Wi G 18 4EGie o -G8 he mels P,

BT, I BEHET iR A SR o He AL IR & 7.3, 781
F%’dwmm(&%mtes@(c%ﬁ_@)a Hz 1H) 6.67 (d, J = 8.1 Hz, 1H), 3.5

3-chl - 3- d 4-
(et it A2 Rl B £34gm 110 B 728 (. 5 1.8 (m,
hi le h
Z?Bpgggr gzzJ%ﬂ :Tq.@)nzo[ d] | sot i azol e hydrochl ori de

The resultant precipitate was
washed with anpl e anpbunts of water and acetonitrile

and 20 dried in vacuo to afford 0.0991 g of
6-[3-(4-1, 2- Benmsothmé@—@—)gqi

dTHydré At quﬁhoﬁﬁ 2(§nelvws ﬁre%&re(cs a&cdni)dln96 &9 the general
procedure outlined in Example 49, starting with anhydrous sodium
carbonate (0.450 g), 6-(3-chloro-propyl)-4-methyl-3,4-dihydro-1H-quinolin-
2-one (0.300 g, 1.42 mmol) and 3-piperazin-1-yl-benzo[d]isoxazole (0.578
g, 2.84 mmol). The solid was purified using an ISCO autocolumn eluting
with 80% ethyl acetate in hexanes fo afford 0.185 g of 6-3-(4-1,2-
Benzisoxazol-3-yl-piperazin-1-yl)-propyl]-4-methyi-3,4-dihydro-1H-quinolin-
2-one. 100% purity @ 254 nm; LCMS (APCI) 405 [M+H]". "H NMR (400
MHz, CDCl,) § 7.95 (s, 1H), 7.6 (d, J = 8.1 Hz, 2H), 7.4 (m, 2H), 7.15 (m,
1H), 6.99 (s, 1H), 6.96 (d, J = 8.1 Hz, 1H), 6.64 (d, J = 8.1 Hz, 1H), 3.5 (3,
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25 (d, J =7.81 Hz, 1 H, 3.5 (t, J =4.6, 4.8 Hz,
4H), 2.73 (s, 2H), 2.6 (t, J = 4.6, 488 Hz, 3H), 2.5
W@ 2004026864. 5, 7.8 Hz, 3H) 2.4 (t, J = 7.3, 7.P6I/H2003/003902

2H), 1.8 (m 2H), 1.16 s, 6H) . Exanple 57 30
6- [ 3- (4- BENZ] DI | SOXAZCL YL- Pl PERAZI N- | - YL) - PROPYLI -
3, 3- DI METHYL- 3, 4- DI HY H-QJINCJ_IN-ZO\IEV\D
J%OM/ 8268643RC B.082003H) 03B (m,- 86), 2.4 (m 3H), 1.8 (m, 2H),
6- [ 3- (4- Benzo 'd] i soxazol - 3- yl - pi perazin-1-yl)-propyl]-
1263dddﬁ%6B§IHZ 8- di hydro- 1" H qui nol i n- 2- one was
prepared according to the general procedure outlined
in Exanpl e 49C, starting with anhydrous sodi um
car bonate (0.358 g), Example55
[ h

3-pi per azi ”1 ﬂlHYbﬁ@ﬁHQtﬂWﬂL@cﬁ@awgC% 2.58

mol ). The using a
aut 06QBt[m(1HHndaz@ 3nyl)-pipsneziet hyll-psepylad-enethyhddanes

by B uindliss? S, ras) PieRaveph AS°9IRg1 19 g, GEr
?bc%du?’é '@.Itmdd ?f? 4Eﬁaﬂﬁb¢r dC Ha i ! with 2arfi’rliytiroﬂ,é)Oé’@dlum

Phurity @ n CV5 10 (APCl) 419 [ MkH +. °
cadoDatd-s. 7Q:gl:| &By3- ghrpr@-p(myl)zmnethqus grelinggp: 1H—ﬂu1no(||ﬁ72—

opﬁ% 7£|)ggﬁlé('§ n'(n%\orb ancg5 396@?%& 1%1 P Eﬁ?%gke ﬂyg’r'%?:hﬁﬂ'lde

(2559,216.5( mmlcg)'lz Thd 4olid wab puﬁiﬁ@d uélrﬁg B, 1S9 , autodlumn
s

el T oy bl R B o 4 B e L

eI R e SR eb I g e 1 quinolin2;
oné: Eﬁ)@%cbmrtﬂ. @I—ZﬂA nai; IEGSO(ND?&%% M)alrl}ad H OB §0
t he
NiTar e DR A 81 dmifah ST S e B e & TEEGE, 7 (m,
2‘13—[3i 7 gf{ﬁﬁf _ ;60@1') .87 Hk,‘;’?ﬁ&mﬂfﬁﬁn”fsﬁ')ha’@ﬁc(ml ), 2.6 (1,
..B=gl4%€5’ .aHz SH)yE 87 ﬁ%dﬁdﬁﬁﬁl é. 8f1hlylg;2>ldh|2)39dm gé'l())o"@
I

Zi’[)t i@@l@m{: -uﬁ%%"@ﬁt\ﬁago&u; thIe agzlt Q?eainn hexanes
to afford 0.308 g of 25 6-{3-[4-(1

H i ndazol - 3-yl ) - pi perazi n- 1- ylg propyl } -3, 3-di net hyl -
, 4-di hydro Example 56

6-[3-(4-BENZO[DIISOTHIAZOL -3-YL-PIPERAZIN-1-YL)-PROPYL1-3.3-
DIMETHYL-3,4-DIHYDRO-1H-QUINOLIN-2-ONE

A. 6-(3-Chloro-propionvl)-3,3-dimethyl-3,4-dihydro-1H-quinolin-2-one
6-(3-Chloro-propionyl)-3,3-dimethyl-3,4-dihydro-1H-quinolin-2-one

was prepared according to the general procedure outlined in step A of
Example 49, starting with 3,3-dimethyl-3,4-dihyrdo-1H-quinolin-2-one (4.0
g, 15.89 mmol), aluminum chloride (6.4 g, 48 mmol) and 3-chloropropionyl
chloride (1.85 mL, 22.3 mmol). 6-(3-chloro-propionyl)-3,3-dimethyl-3,4-
dihydro-1H-quinolin-2-one was afforded in 100% yield. MS (APCI): 266
[M-+H]".
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1 Hquinolin-2-one. 100% purity @254 nm LCMS (APCl)
418 [MrH +. 'H NMR (400 MHz, CDCI3) S 9.26 (s, 1 H),

wQ@ 2004026864 = 8

7-7.2 (m 1H) 697(s 1 H, 6.95 (s, 1 H, 6.59 (d,
J = 7.8 Hz, 347 (éé 4H) 2.73 (s, 2H), 2.65
(s, 3H, 26(t J: , 2.4 (s, 30 2H, 1.8
(s, 2H), 1.59 (s, 1 H), 1.16 (s 6H) . WD 2004/ 026864

' PCT/IBZOOB/ 003902 -87 Exa I e 59

Be f 36(3= KArB4djpe - inolin-2-0PROPYL

S S s Ay an ve

rfép@lvedn ateardihgtodhe general procedure outlined in step B of Example

(3-Chl 3-meth 3, 4-di
PR RN Al e A KD wgwdro-m—

g 2o f“(ﬁ%“%"ﬁ*’“"'gqﬂf'%ﬁ%ﬁ@c SRR Toy i

AHLriBHYSI&E (9.l 560 ool 6r1(§eahmre rérbpyl@-ﬁlﬂ-@hnmtbﬂy}-
3 Shdyoras: (et R Br SOpP ofh Sy Was llafed 40 at o yNiels. MS

u one vvas afforded in 100% vyield. M
e %992 3w+ b
6- (3- Chl or o- propyl) 3-net hyl -3, 4-di hvdro-1
l i .

-3,3-dimethyl-

3Izi,—glwamqﬁ q@ﬂmﬂm Nape 15 prepared accordl ng to the

general procedure outlined in step B of Exanple 49
st ar 6T[ag4vﬁer]io[d]lsothlazol -3-yl-piperazin-1-yl)-propyl]-3,3- dlmethyl-

ST AR 2Bl WM, B % e, soper

pestiedu el Coutlimad |r135xaample) 469@1, startieg hyshlmtwd(r&JQ sddium
56.0 1 (3- chI opy

cabopar. 103571 Gor s moé@) 2o bty o sy ey 1H-
0 23 +
adfpibp-ghe. o080, &4’* S ieBe] fand- | 3igiperazinety-
beBzofdlisgthiazole- hediogtioride ((9566 rg)l 21582rrmne|) The resultant
oMM R Tl RGO b daBie
dREEDAT %caec% difrstat 0, dd@ﬂ e B3 (ﬂtpg%ﬁzrsaﬁrabbpe%

Exanpl e 49C, starting anhydr ous sodi um
PW@ZJH@?M)’PEOWH C@? drmethyl -3,4-dihydro-1H-quinolin-2-one.  100%

oty rart A LY (CsbRas i h R ado iz, cociy 8
73PIPY ag. M HE, WH) berso{dlli sethiezakg, 7.61 (s, 1H), 7.4 (1, J =
7.1,7.3 Hz, 1H), 7.3 (t, J = 7, 8.1 Hz, 1H), 6.97 (s, 1H), 6.95 (s, 1H), 6.59
(d, J = 7.81 Hz, 1H), 3.5 (1, J = 4.6, 4.8 Hz, 4H), 2.73 (s, 2H), 2.6 (1, J =
4.6, 4.88 Hz, 3H), 2.5 (1, J = 7.5, 7.8 Hz, 3H), 2.4 (1, J = 7.3, 7.56 Hz, 2H),
1.8 (M, 2H), 1.16 (s, 6H).

Example 57
6-[3-(4-BENZO[D]ISOXAZOL-3-YL-PIPERAZIN-1-YL)-PROPYL]-3,3-

DIMETHYL-3,4-DIHYDRO-1H-QUINOLIN-2-ONE

.3 Hz, 1 H, 7.5 (s, 1 H, 7.3 ?O1/18260)3/003902
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hydrochloride (2.33 g, 16.8 mmol). The resultant
preci pitate was washed 30 with anpl e anounts of water

wa@pa4aeessoni tril e and dr| ed in vacuo to affor dPCDIBRS®3/®3902

of
6-[ 3-(4-1, 2- Benzi sot hi azo!3 - pi perazi n-1-yl)-propyl
]-3- methyl 3, 4-di hydro-1 ?I—qw nol i n-2-one. 100%

puri 6y3 slo%ﬁbl(aﬁ rfh&ln | fbgvz{}?‘ﬁ@@ﬂn thyl-
PCT/ | %2003/ 003 ' @mj 3 \1\@)2@ TH NVR y4oo

3x-gihyeroct 8 qtenthgzome V\@S renafsé @ﬁcorﬂmgs tg the gfnﬁ)"al

p cé@#%) ou]tln:}e(g Olﬂ F')’('él})pi'e |7'?93()2 s@‘gr&é I—E’&h =ad fb%gu%f%?j
cﬁrfﬁ)onaﬁe 6?(0(358 Jg)= %@chlnro—prcbpyl) -3 35@14me(thyl @;H-‘Bdlh)ﬁil’@-‘l H-

qk“t.nO"(] 2~0'79 08%0 5@0 21—950 1. ‘%mi’%% f(“H;? ghjp'gglraé@ Ty

b%?z%w 3{%%? %% &@QQ{E)’T&% é&Toeﬁégcﬁunfled using an

ISEOHH LR ol HIDREY With QOPANGEW- ace@am 1J® hexanes to afford

O34 191 - 81 2. SaMGh BE et R BbeE PRl 2t

dﬁﬁémwsmgdhydﬁdﬂwwlmtz 0RBOCEJOYE pakty @e®4 Am; LCMS
anpl e C, starting with anhydrous sodium car bonat e

(/Q\BCB)84‘§9 [MeHrs TEhNBIFD (4800Y12) QDcr‘aie)twla @nA2Md), iyl kro, 2H),

74 B A8 4 26 PR Sod el e B8 (e - 80 T 140, 3558 9 =

4'§B3H)z afiher 785 dzle) PRS- 28X trh SBHE D, m(t h/ dizch 705 prehgne.s
dri ed over sodium'sul fate (Na2804 and concentr at ed

(mo2kHf b8 (6. B1dB g of 6-[3-(4-1,2-

Benzi soxazol - 3-yl - pi perazi n-1-yl)-propyl]-3-nethyl -3, 4

-di hydro-1 H quinolin- 2-one. 100% puri ty @ 254 nm

LCVS (APCl) 405 [ M+H| +Example 5885- 187C. H NVR (400

ol HrENpAZOL XL PIBEAZILEN L EROPH -6 4] !!g;ﬁh-
(t, J = 4.39 hg, 5.37 H,

H), 2.5-2.7 ( Hz, 2H)
1.7- 6-8- [@mﬂI-Eirbd,azdzl-fiz-zgrl)(mperazm-B-yﬂ%prbpyl}-SH) deetthyﬂrﬂ é- 61

ciycFo PR PIRZRA IES, Broppigsrer oI oL 1. %!

pPodetnird- blitlined. in Example 23, startlng W|th anhydrous _sodjum
H-|ndazol 3-yl') - pi per azi

carboite- 1 $+OqU|Q)oI | B (aobnimomepﬂyép'gdmetayb%ﬂog h}girpd H-
qh oh%?él%ngl (1.69 g, 6.71 mmol) and 3-piperazin-1-yl-1H-indazole
hydrochloride (2.0 g, 8.38 mmol). The solid was purified using an ISCO
autocolumn eluting with 80% ethyl acetate in hexanes to afford 0.308 g of
6-{3-[4-(1H-indazol-3-y})-piperazin-1-yl]-propyl}-3,3-dimethyl-3,4-dihydro-
1H-quinolin-2-one. 100% purity @ 254 nm; LCMS (APCI) 418 [M+H]*. H
NMR (400 MHz, CDCls)  9.26 (s, 1H), 7.7 (d, J = 8.3 Hz, 1H), 7.5 (s, 1H),
7.3 (m, 2H), 7-7.2 (m, 1H), 6.97 (s, 1H), 6.95 (s, 1H), 6.59 (d, J = 7.8 Hz,
1H), 3.47 (s, 4H), 2.73 (s, 2H), 2.65 (s, 3H), 2.6 (t, J = 7.8 Hz, 2H), 2.4 (s,
2H), 1.8 (s, 2H), 1.59 (s, 1H), 1.16 (s, 6H).
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procedure outlined in Exanple 49C, starting with
anhydr ous sodi um 30 carbonate (7.0 g),

W®2(03/0248b0r 0- propyl ) - 3- et hyl - 3, 4-di hydro-1  PCT/IB2003/003902

H qui nolin-2- one (3.73 g, 15.7 muol ) and
3-piperazin-1-yl-1 Hi nda@al e hydrochloride (2,5 g,
10.47 mmol ). The solid urified using an | SCO

aut ocol unrm’ WD 2004/ ozﬁgﬁgmpgggg 82003/ 003902 - 89
acetate

eluting with 80% eth hexanes to_aff
06-1@-(43- NZOLBEU$®T ZOL-3- YL-PIPERAZIN 1-YL)- PROPYLJ 3-

| ndazol - 3yphy gl PEE B AR RIARAIND Ry -3, 4 di

ydro-1 H nm LCMS
(APCI) 404 [ MkH) +. 1H NMR (400 I\/Hz DVSO-d6) S 11.9
(s, 9.9 .

A7 6 lorp-g

op! ~iH-guinolig
( " 6?3(@36@)6pr %n@zﬁqetﬁyltﬁtzl dﬁ)&d?r@ ‘Kﬁuquﬂ'@m 20 §§m\évtas
prbgarecy ilaaorumg Hhe denggal(procedure htmmedﬂnﬂem’ﬂ) of Elxamplé
3 |%Q3‘PH9A2%_ FipethiakaRRe- by dBplere L1010, 662

bhudittufd EHBIES 1 @b@éb'\’ﬂﬂn‘ a?nc%'%hloroproplonyl chlorlde
6- 4-Benzo[ d[ i sot hi azol - Beram n-1-yl)- ¥i

(Z-2ﬂ8n a7 @aclyi h@dﬁ@monqu@pmy r3-meaihy SAA lhydro1

oipBizeand Se8ctalded hy JIRRIRIGLMG REGE SH MBI, 1S
carbonate (0.754 @),
6- (3-chl or|8 pr(r)pyll)-4S-tEh I-,3,4-d| hydo-_l

¢ b : . om
4S- t
5,35 $y($k;1l%rn8 @@y%@?eg - -yI enzoF |I'Qc22t azol évas
pkef;tfred laicooiditey (d)tr@g"ermralaaraeedmml Qutlifidebinr step B afrExampIe
i pitat shed t f t
A S O ST B e TR BT o R A
ofb g aZIg&“zPB%ﬁM 'ﬁnﬂ&&baé@ﬂnc %c)d 105 mL, 136 mmol) and

pIp -1-yl)-propyl] hydro- 1
tmetqysmbu 19D omé, 56@%mm@t)| t y 6@82@uomfrprqp@&@ atrl-3,4-

il e W o Ml

wm]sa% 25 Exanpl e 63 6-f 3- (4- BENZOF
o

DI I OTHI 3- YL- PI PERAZI N- | - YL) - PROPYLI - 4R-

C. 6-13-(4-Benzo[dlisothiazol-3-vl-piperazin-1-yl)-propyil-3-methyl-3,4-

dihvdro-1H-quinolin-2-one

6-[3-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-propyi]-3-methyl-3,4-
dihydro-1H-quinolin-2-one was prepared according to the general
procedure outlined in Example 49C, starting with anhydrous sodium
carbonate (2.33 g), 6-(3-chloro-propyl)-3-methyl-3,4-dihydro-1H-quinolin-2-
one (2.00 g, 8.41 mmol) and 3-piperazin-1-yl-benzo[d]isothiazole
hydrochloride (2.33 g, 16.8 mmol). The resultant precipitate was washed
with ample amounts of water and acetonitrile and dried in vacuo to afford
0.452 g of 6-[3-(4-1,2-Benzisothiazol-3-yl-piperazin-1-yl)-propyl}-3-methyl-
3,4-dihydro-1H-quinolin-2-one. 100% purity @ 254 nm; LCMS (APCI) 421
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VETHYL- 3, 4- Dl HYDRO- 1 H QUI NOLI N- 2- ONE
6-[ 3- (4-Benzo[ d] i sot hi azol - 3-yl - pi perazi n-1-yl) - propyl

wQ 20bRopasbhyl 30 3, 4-di hydro-1 H qui nol i n- 2- oneP@EEB2003/003902

prepared according to the general procedure outlined
in Exanple 49C, starting @kth anhydr ous pot assi um
carbonate (0.873 g),

[M+HB; ehbpra2pcopm mNmRszrw Kz, @D‘CIQ)I &vctno(sl 1H=H)WD86 d, J
2004/026864 PCT/IBZ 03/ 003902 qui nol i n- 2- one
=®39d0 ), 7.10 (dndi= SJﬁ)ﬁelda; &d) 7 69n(hsl ref-BY 73364HZ 1H),

dr o- 0,7
T HG A SR e B BB Y T s RPe e 54
(s{ 01H392 %QdoBJLB5mI‘BQ|4)88 H2¢1 ?3821.5642371 (10 BH)JOQW?(& &J wers08,
nts of water an acetonltrlle
8&% %")dﬂ 18631 %dwa%*d@h%l & /o7 6.58.H5E
6-[ 3-(4-1, 2- benzi sot hi azol - 3-yl -
pi perazin-1-yl)-propyl]-4R-nethyl -3, 4-di hydro-1
H- qui nol i n- 2- one. 100%E@mgld>§ @254 nm LCIVS (APCI)
: | + (24

g ?g N M@THWQS AQ:)lF-wmbﬁ r@‘bumoul\l 2 ONE
m

- YL) Bq&@»&enzum iSERAEMES-3 |- pipBradDrey )t p repgiivaisting!3,4NE
il ERERRA 2145 B8, obhicl PRGR P . ) L ela
p%mr@domnﬁéd dhnExampld e4g® netating PWRK edifpdrous | $dthgm

in ExanP%Gg 9C, starting wi th anhydrous potassium

CakInaifx @) ms-@ploro propyl)-3-methyl-3,4-dihydro-1H-quinolin-2-

oﬁe((ﬁ ff‘ PP %\)ﬁ@@%‘ﬁb@?ﬁgg@@é&gms&xﬁole (1.30 g,
6%93 :mmlﬁﬁ mhellieﬁlduebwas (defhbtegxwm Id&:k(l@roggeftrasréeo ,1dridd over
saduian vilaie (RRebOnhang Banegiaenjo ”&eé?gegsimoh@-i%-&@-g 2-
B or e o ARSIt iy prgpyll otk 3 4-dro -t Hrquinolin-

2dcharet 100% @yrity d@h 284 oarm; IHO(ME:r(AIHGi) 2050 PV+-NEB; (rAIECI }85-

167767 (il KRB P MBHka R GD) §7.66 bt 8408, THRGPALID,
A 7.N'éTéF|¥,'—1 H), %97 WPHD, 16 6HR ML B & INE4.39 Hz, 4H), 2.9
(dd, J = 5.13, 5.37 Hz, 1H), 2.5-2.7 (m, 8H), 2.4 (1, J = 7.3, 7.5 Hz, 2H),
1.7-1.8 (m, 2H), 1.24 (d, J = 6.58 Hz, 3H).

Example 61
6-{3-[4-(1H-INDAZOL-3-YL)-PIPERAZIN-1-YL]-PROPYL}-3-METHYL-3.4-
DIHYDRO-1H-QUINOLIN-2-ONE
6-{3~[4-(1H-indazol-3-yl)-piperazin-1-yl]-propyi}-3-methyl-3,4-
dihydro-1H-quinolin-2-one was prepared according to the general

procedure outlined in Example 49C, starting with anhydrous sodium
carbonate (7.0 g), 6-(3-chloro-propyl)-3-methyl-3,4-dihydro-1H-quinolin-2-
one (3.73 g, 15.7 mmol) and 3-piperazin-1-yl-1H-indazole hydrochloride
(2.5 g, 10.47 mmol). The solid was purified using an ISCO autocolumn
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6-[ 3- (4-Benzo[ d] i soxazol - 3-yl - pi perazin-1-yl)-propyl]-
4S- et hyl - 3,4 di hydro-1 H qui nolin-2-one was prepared

waecwanekisny to the general procedure outlined PET/IB2003/003902

Exanpl e 49C, starting with anhydrous potassium 30
carbonate (0.537 @),
6- (3-chl oro-propyl)-4S- me?ﬁyl 3,4-di hydro-1 H

emwmgqhultmeacmemy( BcoR23 iy he&aﬁ&ﬁ toraffbjd eurd g of 6- {3 [4 (1H-
erazin-1-yl- henzo[d]i soxazal e

lrrﬁa;pf 3- ybrr@p@r@mrmwsorﬁevh}ﬁ Bty dﬁwdfq éUcﬂumolm 3.

ofg’ oFAPYE Et%o%%ﬁ'é@’shé@"é‘%?%‘ﬁ%o%%%’2"38'?- "R

MHDfDMSOde)SHQ(s 1H), 99(3 1H) 7.6 (d, J = 8.05 Hz, 1H) 728
1, 2- Benzi soxazol plper

I
(@) e 91 H2 3 H. -1 o S AE Kk o) 26 G b AR

324 & A DegR0Ace Hiriotd A YHsPRR R R ?ﬁf?a“ﬁ‘%@%
7108 HzFRMIORBE! (t4J/ B NBBHYI323:2), DI04YDRD-=16.59 Hz, 3H).
H QUI NOLI N- 2- ONE A,

6- ( 3- Chl or o- propi onyl ) - 7-f 1 uor o- 4, 4-di net hvl - 3, 4-di hyd
ro-1 H 10 quinolin-2- g@mple 62
6 ( 3- Chl or o-pr opi onyl ) SFErRIe82 |, di et hyl - 3,4 di hyd
r N&-(HBENZQI@LSO'EH%%OM&YN%B

SE o g MERAYL S bSO, ﬁuﬁ\'?oﬁn\f’mgnpl e 49,

o I1 1 - Ul II

H qwen[tsL(urBé’nzap@]ls(olhlago@s; yﬁpib%réfﬂiﬁﬂﬂyl) pwwu]msrmethyl-
chloride (2.76 and "3- chl oropr opi onyl
3@41-Idd“r}4ddk1t‘bqlﬁﬂﬂllﬁr2 onze waasnmppare@L @gceling oo the general

eRRERIRE el e T8 ST g iR RKRIEYS, potapgjum
M drdts ) (0.284. 1gP Mt H-3-cRoro-propyl)-4S-methyl-3,4- dlhydro-1 H-
q(iurgqfl’@%ﬂﬁg{a?(&;O?%ogong&u?nrrgol Preorl)larrré3 hf\élom 4% dl I){ﬂ 3,4-
Q?n@qw n ﬁ)’;%po'lr'?e \7/'\/gfs| grg:eggr e5§ orE\(;Peng%f-’g]ptg Lﬁw‘ﬁ Y
hwne[ot}nlsotbuam@ thyeraahidridesd0i597sgep. 792 narhobix aflee ret@ljtant

rge@@lt%tﬁq%@%w&sgﬁg (Wim ?mplq pm@o&w&f%%@cetommle and
dfiet dh Ny&8Ess 1to""a@f¥5r6°|0‘ 60 gnéf (é—[igﬂ.-%enﬂo @;flsﬁ‘miﬁzbl 3-yl-

trifluoroacetic acid %
mpereziﬁrybvl)alﬂ@p)(l]t‘lsgnﬁ‘lbyl @-dihyets-1 H-ginalincRiopeo-  100%

qﬁr@;ﬁ?’@oggﬁfé&oﬁt}@iﬁ gbg) Wééz? [ﬁlﬁl‘]‘hydb?ﬂ\il: calculated for
024H23N4O1S1 C: 68.54°/0, H: 6.71, N: 13.32%; fOUﬂd, C: 68.07%, H:
6.78%, N: 12.86%.

Example 63
6-[3-(4-BENZO[DJISOTHIAZOL-3-YL-PIPERAZIN-1-YL)-PROPYL]-4R-

METHYL-3.4-DIHYDRO-1H-QUINOLIN-2-ONE
6-[3-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-propyl]-4R-methyl-

3,4-dihydro-1H-quinolin-2-one was prepared according to the general
procedure outlined in Example 49C, starting with anhydrous potassium
carbonate (0.873 g), 6-(8-chloro-propyl)-4R-methyl-3,4-dihydro-1H-
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afforded in 98%yield. M5 (APCl): 270.1 [MH +. C
13- (4-Benzofdl i sot hi azol - 3-yl - pi perazi n-1-yi)-propyl | -

wQ@ 2604026864 4, 4- 30 di met hvl -3, 4-di hydro-1 PCT/IB2003/003902

H qui nol i n- 2-one
6-[ 3- (4-Benzo[ d] i sot hi azc G_S-yl - pi perazi n-1-yl)-propyl
]-7-fluoro-4,4 dinethyl-3,4-di hydro-1 H qui nolin-2-one

qUIRSlinPL @I %@.5@9035 d.nQ nmembhe WeppAed/ G2A8645-methyl-3,4-
PCT/ 1 B2003/°00390

iy eI ane i wiDh & aahrate s ctbinean 1k
b%%@cﬂ%‘t@?%&% f@/ﬁ)&%hlgn?? u(gfac?-24,gll-3di1?re rtnwﬁl)_. The resultant
pr%cigritg'td‘ers @vélshbédquiiﬂ}n alple ngm’_ﬂQ @f Melgletnq acetonitsle) and
n J r n- - - . .

ciigpir B bGP 40 (108 P25659 Hiobo b Lrpisoliard 3y

JAnhe : _ g S
ot SRR LRI AR 5 imgpg 2y 00007
plrity 3@ 25 moy[ HEMSt(APCID] 423121 INbHEEr a&HN:1 oplgulated for

Chariahdicrn o BhE4% ooeh Tl 1) T3 S, GisopRAE, 1
Gé@?%?f\(l”@.bﬁ% 10 Exanpl e 67

4- BENZOCDI | SOTHI AZQL- 3- YL- Pl PERAZI N- 1- YL) - PROPYL
| -7- FLUORO-1 4, 4- TRI METHYL- 3, 4- DI HYDRO- 1

H QUI NOLI N-2- ONE A, 6- (£3: -propyl)-7-fluoro-1 4
4-trinmethyl -3 4-di hydrg—z%ﬁwlg%éig’nol in- 15 2-one

-6-6([8- (@B BNZOPD PEDIXAZO [ A3 UL P IRERAL I Net - Q@PYLI¢Re o-
1 gurnolin-2- one ( win 0 768 g . 85 mmol )
was added MEIHYE:3.4-01R : 'S

di spgrsigraddl i 3 Ghpi iR -Mbthyl-3,4-
e BBy BarhofllsoxdzdidHpipefeil: h%/?ro:bg i &Nfeoh%]z
diflydr&-186quinolin-2vaxe 2@aaddwdpareshpwacaordingodo e negenssal

prpratNe U I ERmets 4ot Sar it il gl aibl} s
caﬂ)dﬂaaé. gﬂ%ﬂﬁs d i (3hchbid Bropyl) 2 RLAERANYIC3, exdilnyrbst H-

were dried (Na2SD4) and concentrated. The salid was
cdiricdid-2-one ac (1808 af Gor d0.6503- mneb o- pRdpy Byniperazin-1-yl-

f1uora-1. 4 4-triget hyl = 3. 4= di hyer o= 1 b aui 0 okd i 2<
Rl 0B DA 1 R L0 R e
|§?§) hukddolimn Suting with 80% ethyl acetate in hexanes to afford

(4- Benzofdlisot hi azol -3-yl - pi perazi n-1-yl)-npropyl |
0.027% Quelr &{3-(4] @-Benmﬁemmlﬁsylmlaﬁﬂpﬁ}tﬁ%—yﬁﬁrogyﬂ-&-me hyl-

34 GtlyaRb - GuiRBfr-2-one.  MS (APCI): 405.2 [M+H"

Example 65
"6ﬂ 3-(4-BENZO[DIISOXAZOL-3-YL-PIPERAZIN-1-YL)-PROPYL]-4S-
METHYL-3,4-DIHYDRO-1H-QUINOLIN-2-ONE
6-[3-(4-Benzo[dJisoxazol-3-yl-piperazin-1 -yl)-propyl]-4S-methyl-3,4-

dihydro-1H-quinolin-2-one was prepared according 1o the general
procedure outlined in Example 49C, starting with anhydrous potassium
carbonate  (0.537 Q). 6-(3-chloro-propyl)-4S-methyl-3,4-dihydro-1H-
quinolin-2-one  (0.0923 g, 0.388 mmol) and 3-piperazin-1-yl-
benzo[d]isoxazole (0.186 g, 0.776 mmol). The solid was purified using an
ISCO autocolumn eluting with 80% ethyl acetate in hexanes to afford
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6-[ 3- (4-Benzo[ d] i sot hi azol - 3-yl - pi perazi n-1-yl) - propyl
]-7-fluoro-1,4,4 30 trinmethyl-3,4-di hydro-1

woR@uionshd n- 2- one was prepared accordi ng to t hBCT/IB2003/003902

general procedure outlined in Exanple 49C, starting

wi th anhydrous potassi un%far bonate (1.06 ),

6- (3-chloro-propyl)-7-fluofto-1,4,4-trinmethyl WO
0250,94@ %2@38 g C’é%&@é&a&%ﬁ@@ﬁ—pép&aznﬁ ﬂymdems-methyl-

qui nol i h-2-one (0.7266

1)
3$@hw@r|oath1fqmnqhn- PBfz d\{la](AE&lhu(b{lzleH@ér?ecHﬁ OHHIg4400
Mﬁ%@%g 3.84 mmol ). The solid was purified using an

Léol um eluting with 80% ethyl acetate in
hexanes to afford 0.120 g of
6-[ 3- (4-benzo[ d]i sot hi azol - 3-yl - pi perazin-1-yl) 5
propyl] 7-fluoro-1, 4, 45&&!11%_%@-3 4-di hydro-1

- Q.
of FEU@IR@SMHJ‘-DIME}THYLIB 4WHYDI%*E-(MIN®HN-2-IONE ed
off and washed wth ether to afford

6-[ 3- (4- benzo[d]lsoth|azol 3-yl -piperazin-I -yl)-

4 H-

0 nm
@m@a@) 467 2 [ MeH] +. Exarrple 68 1
-{6-13-

i | SBHAGHET BRSNS £ Jimethidcp¢rdinydro-1H-

qﬁh’idﬂé? Hﬁl}l\%\l \Phé"f)?é’ﬁ(éreé teBHNGPROtRE Tyekb MPetdéctiure outlined

ir6 s{ep Ghbb Exapmig l9) -startingowith 4-Hueronbttiimethyt-331-dihyedq-

1%'“%% i SR ,86,9' %, B hiel: bk Bfde @76 o, 207

l%@n@ycﬂ-bﬁloloﬂﬂo'_gi@hgpéhlﬁné’e (44 Ema,np 78 rﬁﬁnBl) - (z;ishlgro-
at C was added BH3- THF
p(qplmylkg-f?\to;oél,%wr@etww éomhyqir@m Hmswmhn 28Pfed(kd3 9)

WA B B B e S AT LN 0% re for 4

hours. The preci p|tate was filtered off and the

ﬁétracts 25 wer e dr| ed (Na2804) and concentrat ed. The
Tesultant solid was dried in- vacuo to afford
6- (3Ge@-@hlmrqwamyl)}?-ﬂuf)rwéMedlmeahyl'rSrétdﬂWer-121-guun0hn-2-

t gt ! aa_,_sy drepa ggcc'x ng t% %1gger93ral proc(e'g‘ure &nhﬁgé n% step B
of Example 49, starting with 6-(3-chloro-propionyl)-7-fluoro-4,4-dimethyl-

3,4-dihydro-1H-quinolin-2-one (1.23 g, 4.34 mmol), trifluoroacetic acid
(2.09 mL, 25.9 mmol) and triethysilane (1.73 mL, 10.8 mmol). 6-(3-chloro-
propyl)-7-fluoro-4,4-dimethyl-3,4-dihydro-1H-quinolin-2-one (1.15 g) was
afforded in 98% yield. MS (APCI): 270.1 [M+H]".

C. -[3-(4-Benzo[dlisothiazol-3-yl-piperazin-1-yi)-propyll-7-fluoro-4 4-

dimethyl-3,4-dihydro-1H-quinolin-2-one

6-[3-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-propyl]-7-fluoro-4,4-
dimethyl-3,4-dihydro-1H-quinolin-2-one was prepared according to the
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B. 1 -f6-(3-Chloro-propyl)-7-fluoro-4,4-dinethvl-3
4-di hydro-2H 30 quinolin-1-ell-ethanone To a stirring

W@ ooz of 6- (3-chl oro- propyl ) -7-fl uoro- 4, 4- PICTrER20§3/603902

1,2,3,4-tetrahydro-quinoline (0.400 g, 1.56 nmol) in .
THE (3 nL) was WO 2004/ 0?{%@64 PCT/ 1 B2003/ 003902 -94
added acetic acid (0.30 3.18 mmol ) and

gdridr8f Whééﬂ&@ 60tiiA8d MR Exahigsié edoCo S’t@lﬁlhgxwﬂhdaﬁhydroasl

over ni The reaction m xture was
pmasaum Earberated (W0 hglket ErgB- Cﬁlﬁﬁﬁf@pxlkmlwﬂ‘l ﬁ'f@ﬁ#ﬂyl'

3 4R Rey ! bR R0k (0.981,8) 12 Fufih (B .plng L1 9F
b@lﬁm@].sdahw@wor] aro@hfamdé ©.63-¢,32.87 mmol). The solid was

hi - 4, 4-di et hyl - 3, 4-di d 2H
oSl NSIg, L K5 sIDooL e WD (4Pl ST ageteio T

h%)bé{*r? ftg a?féf)rg é)n%%? 8lof 6- 3 i aBz%rI]Z édbﬁothlaz%lr?é %ll Rlperazm -1- IDyl)

oplyl}-77ffibrest @-difidthyl-3,4-dihydro-1H-quinolin-2-one. 100% purity

4?4 LM ARG PSSR 3. pi per ket et

-yl)-propyl]-7-fluoro-
4, 4-di met hyl - 3, 4-di hydr o- 2H-qui nol i n-1 yl } - et hanone
was prepared accordi ngxampiéB7general procedure

U AN TR 1Ay ST ISR 1 PR 7

LA AR LN N W UJJ

1- FfucRo arpTRIMBYHYL/S, ALDIPIYDAD-1H-QUINOLIN-2-ONE
4, Z-di met hyl - 3, 4-di hydr o- 2H qui nol I n- 1-yl ] - et hanone

. (0.376 g, 1.26 nnDI) and
()

2Lc§@0 aut ocol um el ut| ng W t h 80% et hyI acetate in
hexanes to afford 0.

1- {6578 @hlqg@-,pgwm 7glgpm gffoqjlmethyl -3,4-dihydro-1H-quinolin-2-
-vi i
A G Par oo B ol chte sl o by

sﬂsﬁemmon oEMAH W)dlsmls@n invieil] :137gHBA3damol)l toder Noin
ngg%%'\gﬁqﬂgt]i@e@ &9%, ’Hﬁq? /%lfl%%g é§ a(b‘lyﬁé @;/@e mmcL)ﬁS1 was
ahd%gdép&ém ﬂérﬁ%"{o' B4Rb-stirdy KlerhightLihe reaction

niikivird Wéds éuéﬁdﬁdd\(m&v&tér@kmbwvmm%ﬂwﬁmm Y50 mL)
6-(3-Chloro

andswashed H'}’/'F'P pnge3 ',Eh@ QOANG FAAGR MWsre flried (NaxSO4) and
cgﬁgﬁpt%ﬂe\%gmg SR Waé dfiediin®hbib td afford B-(3RhIcAEREH R

fluoro-1,4,4-trimethyl-3,4-dihydro-1H-quinolin-2-one  (0.7266 g) was
afforded in 90% yield. MS (APCI): 284.1 [M+H]".

B. -[3-(4-Benzo[dlisothiazol-3-yl-piperazin-1-yl)-propyl}-7-fluoro-1.4 4~
trimethyi-3,4-dihydro-1H-quinolin-2-one
6-[3-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-propyl}-7-fluoro-1,4,4-

trimethyl-3,4-dihydro-1H-quinolin-2-one was prepared according to the
general procedure outlined in Example 49C, starting with anhydrous
potassium carbonate (1.06 g), 6-(3-chloro-propyl)-7-fluoro-1,4,4-trimethyl-
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30 prepared according to the general procedure
outlined in step A of Exanple 68, starting with

W®2{03/024860r 0- pr opyl ) - 4, 4- di net hyl - 3, 4- di hydr o- BCT/IB2003/003902

H qui nolin- 2-one (Exanple 49B, 1.50 g, 5.96 mol),
BH3-THF (1 M 30 nl-) and E WO 2004/ 026864
PCT/ 1 B2003/ 003902 -95 (2@ . The solid was dried

3, A-ditgeine- 1P gainbin @-6nd 10.7266 OZFHG)MOI 4nd "
di et hyl - 3 3, 4- tetraﬁ% dr o- gw nol i ne )0n523 lperazln 1y

QE)Qp@iobhso‘[hwqqlerjygquchlgl e (0.842 g, 3.84 mmol) he sohd was
p]urlklgd(qsﬁg ?ﬁ Q§@(?E%Lﬁbcéluﬁ‘lndbﬂﬁhaybwtﬁ 8o% ¥l Cacdth@!in

Hexpfieg %o affort 0- 1|20cg)¢f $-3-(4-behpeldiiydthta zbl-Gi- c?h-){ﬁb@'ail#ﬂ-w
nol i ng to the

%%Mf51]fluy9¥%%eddg 6%3{] 13%glh§q?opi{-|§%@8@?r%| e 68,The
rﬁé%{létb%lt"%vé@ ﬁﬁeﬁ%eafﬂwal scﬂ{nﬂ%h% ﬁéilé i ?F?OQMH M?OH and

tetra ur'nol 1 ne
asioling ¢ eagiof rmelhagesmfommmdlsrhmpte)cumm waisefilteybe wifrend

Th i d Lfi [ [ SCO .
B TPar AIOR PRE-Pehrafiies Rtk araimazn-1-y1:
" pﬁléﬁlil}i?ﬂluo% Mﬂﬂﬂm@ﬂﬁi/liéu ;] &/UFb—YF‘ICq{ﬂné% 2idiy d  mesylate.

(3-chl or o-
&1 Quetyz@rapzﬁ ABY; |h<3/M >(A]°Cé)t46§harﬁu+¢-t} .390 g). MS
(APCl): 280.1 [MrH +. 15 C.
1-{6-[3-(4-Benzofdlisot hi azol - 3-yl - pi perazi n-|
-yl)-propyll -4,4- di Mﬂwﬁplgeﬁ- di hvdr o- 2H-qui nolin-1
\4I | - et hanone

iy HBo- 21 g qui "nol i - 1.yi ] - et hanone (o’ 390 g, 1.39
ol ) and 3-pi perazin- 1-yl-benzo[d]isothiazole
hydr denleostitting @obitiongof - (zagcmﬁm prop?he?-ﬁubﬁod4,4vﬁmethyl-

LA B ERIRRP R B T8, e wod-b ol ih THF

éa{rﬁr_i 3t (o4°@erwa>s£ %Hbl@@tBH%‘?HF Brv! 3B rﬂgz 3 n ]w§5addmon

0

yI) propyl ] - di et hyl di hydro- 2
fymneletWarmoed. to IQ@I% temparalw@adzstlmeﬁ cmemghAPZl:m réﬁo‘ildb

b fuar TR e it opa NaGOs 2. pimkdor ¢ bovis . e
p?é@bﬁ&g&mﬁ AlteNET T Ehd Ind fildkitly MRS SkirddebdNHiNethyl acetate
(8 X 100 mL) and washed with water and sat. NaCl. The organic extracts
were dried (NaxS0O,) and concentraied. The resultant solid was dried in-
vacuo to afford 6-(3-chloro-propyl)-7-fluoro-4,4-dimethyl-1,2,3,4-
tetrahydro-quinoline (0.8319 g). MS (APCI): 265.1 [M+H]*.

B. 1 -[6-(3-ChIoro-propvh~7—fluoro-4,4-dimethvl-3,4-dihvd ro-2H-
quinolin-1-vl}-ethanone

To a stirring solution of 6-(3-chloro-propyl)-7-fluoro-4,4-dimethyl-
1,2,3,4-tetrahydro-quinoline (0.400 g, 1.56 mmol) in THF (3 mL) was
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WO t@oad89dr o- qui nol i ne

WD 2004/ 026864 PCT/ | B2003/ 003902 96 A
6-(3-Chl oro-propel)- 3,3-dinethyi-1 2 3,4

6- (3-Chl oro-propyl)-3,3-dinmethyl-1, 2, 3,4-tetrahydro-qu
inoline was prepared accerding to the general
procedure outlined in st e%rA of Exanple 68, starting

| { 1
ewdbgl ﬁ%éltlﬁnaglug(@gﬁgr?i%yﬁoﬁ e 7>nahhy rre%%?_g\r%goaﬂ mL).

"ﬁ}ﬁﬂ@) toarafiHEaNc ostirrgd qvéémgbt i d T\n@s raaetiQn |m1u>¢tar@udvas

BBRASIE T BLRRREBEN dndl ARBRNYs f Bponf and
vedhetl. with sht.f NaCB- C'ﬁh@rcmgmlorwdh)ac& Bretié rdricly (N&LSQ,) and
4- di hvdr o- 24 qui nokl n-1 -

conpenyagedh, 3he- ISSHoMY S ds“@Snﬁil?élméfa@u&tﬁyaﬁ%fﬁzmﬁﬂ?’

u I
B Py iR a0 Aot s AL ARG o At ithaffone
(@lﬁﬁﬁtg)nMS/\(AFPCB 298.¢ HMesH=.pr opyl ) - 3, 3-di et hyl -
1,2,3,4-tetrahydro-quinoline (1.0 g, 4.21 nmol),
acetic acid (0.794 nm_, 15 8.41 mmol) and triethyl am ne

¢.0. 794673} (4-BERzSalisSthikRSI- w ofde%izmtsn' NSpRsbyil Aftboro-

aut ocolum eluting with 4: hyl acetat e/ hexanes and

%Mﬁa@.bﬁdmldfdmm@m 1vl} ethanone

aut nd PRSI Be AhBBen ) Rl P3Bbror

4, MtithethyR8,4dihkdro-2H-quinolin- 1yl} ethanone was prepared
6-f 3-(4-Benzofdlisot hi azol - pi perazi n- 1- ‘

AR ﬁwesge@erﬁéprgﬁedgremuthﬁearlrchzq%feJe {80 rstdrting with
a}ﬁh}lgf‘c{l,%a}?kﬂﬁgsmm honate (0.699 16 63 -chloro- proEyQ/-7-fluoro-
enzof A E8th Q.92 per azi

HHyidimathyl- Ejmmhgh‘o-ZHllquimdﬂydtq{ -@%hmmrrml (0B76 g, 1.26 mmol)

e bR iR 38 B Bricbngolile's! 258

Magdrmol%ﬁm@@ Gﬁﬁédi‘ m;.ﬁ rd?ﬂ@@(ﬁ aﬁﬂoc%?urﬁh eluting with 80%
(3-chl oro-propyl)

eihyimetateﬂn dnaaxaness e affprq 0S80Ram ohé {66{38(@ kenzp[@Bothiatol-

FyehiceReBTT 38 Domy ghierael Felihy PS80y frp-apeauinoiin-
Wéthaﬁ@lném G0 pLHEO @ULRE rHML.OMS! XRCH 441 BOMALH'

et'hyl acetate in_ hexanes to aff

GG B af OB ciot oP e suiinl G 71475k S aBa%, IN: 90 66%:
f}SP%}d F&OéJ}’HMS.,_ﬁedg ;Flélﬂ:%#/ di hydr o- 2H- qui nol i n- 1yl } -

anone was prepared by
di ssol ving the soli d in THE and MeOH and adding 1 eq.
of net hanesul fonic acid. The preC| pitate was filtered
of f and Example 69

1-{6-[3~(4-BENZO[DJISOTHIAZOL-3-YL-PIPERAZIN-1-YL)-PROPYL]-4 .4~
DIMETHYL-3,4-DIHYDRO-2H-QUINOLIN-1YL}-ETHANONE

A. 6-(3-Chloro-propyl)- 4,4-dimethyl-1,2,3,4-tetrahydro-quinoline
6-(3-Chloro-propyl)-4,4-dimethyl-1,2,3,4-tetrahydro-quinoline ~ was

prepared according to the general procedure outlined in step A of Example
68, starting with 6-(3-chloro-propyl)-4,4-dimethyl-3,4-dihydro-1H-quinolin-
2-one (Example 49B, 1.50 g, 5.96 mmol), BH3*THF (1M, 30 mL) and THF

PCT/IB2003/003902
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washed wth ether to afford
1-{6-[3-(4-benzo[d]isothiazol -3-yl -pi perazin-l WO

wQee4oo36864 PCT/ | B2003/ 003902 -97 PCT/IB2003/003902

yl)-propyl]-3, 3-di net hyl - 3, 4-di hydr o- 2H qui nol i n- 1yl } -
et hanone nesyl ate. 100%_%%r| ty @254 nm LCVS (APCl)
463.2 [ MH +. Exanple 71 5%6-f3-(4-B

(B DI Mblioﬂ% drigdi- iRhileB64bNaffordLg- (@@H?Hﬂdprbp?l,)& A-
TRI METHYL-1, 2, 3, 4- TETRAHYRDJéééhKllN

dgmethyenh 23, 6 teirahydrp-auinolng (0.5R)h YIS (l.A‘PAC@ IM-+HF 288y bir o

-qui nol i ne
6- (3-Chloro-propyl)-1,3,3-trinethyl-1,2,3,4-tetrahydro

B.qui ndi6-(3eChiaso-pidbyi-4dadirgiiag S4-dinydré-2Hs g ginokn-atyl]-
|l e 67, starting wth 6-(3-chloro-
® -3, 3-di met hyl - 3, 4-di hydro-1 H qui nol i n- 2- one

oy , ; D b

b7 108 6%echicH-gRapL)-4 e SR RRBIR2 A ifoibl - | o

eﬂmoneTWasslmbpdremacdondmg ito-thacgeneral pfdoeddre outlined in
h

sfer BB EdrRyRP¥5) staning, ity i ohiaraiBianyd-4.6-digsthyl-

1? 3 Lﬁlﬁ’u@ﬁ?@&- uiRefnd (0%@0[ b/“' Q']fo nﬁ'nol) acetic acn (0.39 ml.,

(4- Benzo dl i sot hi azol Z3-yl - pi pef'azi n- 1-yl propyl
413 ngngl) and; rethyjamine2(B39 k). ridey selist wasmnnfned using an

1D 8 GoBERTRHRLhG 3 enlorheRaRSRB) Bepiates 25 WRgH
amdem@u hcvaud NG tafférde 1 g&(&bmbr@pmm)ua dlhielthy!%lu
i n le 49C, starting

iR ShL auinalrae hgthanone (0. 5805 VS (AP 5863 My
6- (3 chl oro-propyl)-1,3,3-trinmethyl-1, 2, 3, 4-

t et rahydr o- qui nol i ne (0.1651 g, 0.656 nnDI) and
QG- pi deica3i(A-Berytofdlismibiaydl-3-ybpipesezin-d -\)-grapstil-d4-de
0.23 %5 ol ). Th olid was 25 purified using

M&a@é&g&—&e M@hﬂ&@@% ethyl acetate in
hexanre -S| - -

o] o o AUtz O 0 - piperaatn ) propyl 4
dimeihyi-B,4tibydrot 2l reptimglin- 1y pethanonetwashprapered ancording to
T I | t pr ared b I §sQl ving th
8 elfBa Bbedifty' oo, T Biilrilg 4k G Wi 'atfyarous
pORASBAIAS ehfihate ago ¢7 Bye 1&[6?-?3 -Bhiofd-props)-4 Ul difictsy 1 4-

and washed with 30 ether to

dihydzo-2hl-geinel)-dikeihanane (0890 g,pi gsrramqi) mnmrppec@m
LIS doglfed T/EIE AAR S e sol
weghplirdfied bsihdyRNn( lGﬂI)Mﬂnoc&mﬂnSQluﬁng with 80% ethyl acetate in
hexanes to afford 0.108 g of 1-{6-[3-(4-benzo[d]isothiazol-3-yl-piperazin-1-
yl)-propylj-4,4-dimethyl-3,4-dihydro-2H-quinolin-1yl}-ethanone. 100%
purity @ 254 nm; LCMS (APCI) 463.2 [M+H]".

Example 70
1-{6-[3-(4-BENZO[DIISOTHIAZOL-3-YL-PIPERAZIN-1-YL)-PROPYL]-3,3-

DIMETHYL-3,4-DIHYDRO-2H-QUINOLIN-1YL}-ETHANONE
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WD 2004/ 026864 PCT/ | B2003/ 003902 -98 Exanple 72
6-[3- (4-BENZO ' D] | SOTHI AZQOL- 3- YL- PI

WORRAL Y64 - YL) - PROPYL] - 8- PCT/IB2003/003902

CHLORO 4, 4- DI METHYL- 3, 4- DI HYDRO- 1 H QUI NCLI N-2- ONE 5
A
6- (3- Chl or o- propi.onyl ) - 8 c%oro 4, 4- di et hyl - 3 4 di hyd
A{o-l

(3Ch|ooprop|on 8-C oo ) y ,-ihyd
ro- 1 643- %ﬂ%mmmélé

PSR aBERAF bl A opbl PoRiEG: 80 ?ﬂ%%%m@'e

as, qmnunguwm mchhr@-pgop)ﬂ) 38-dinmdth I:amdwwmﬂhbgmoﬂﬁ-

e J0 557 mie)] Bﬂ%duﬁlar@MO%rcf RS BnaeELF, (DTN The
ot was Griwashesh ¥tht5 eﬁfB?H - - b p IR aASngl] 8% 4-

n- vacuo to a
t}sﬂﬁlﬁldfbfmnmlmedﬂueﬁrgol MB(ARCO: pM4HA-2887¢t hyl - 3, 4- di hyd
ro- 15 1 H quinolin-2-one (0.439 g). M5 (APClI): 300.0
[ M+H +. B. “
B9~ ( 3-198-@-ghloroomobyh 8, 3-eirAe s %-dinfBEWH: Riidoif- P! o

1 Hguinolin- 2Z-one
| oro- propyl)-8:chl oro-4, 4- dlnethyl 3, 4- dlhydro-

1 H quj L0 - r d| n to t
PR R I L R S L M e
esfha?gdngmhwoaﬂﬂopdgfgged af:%orgmgo rfr% t2e4g%rl1enrrglt Rroceduze outhned in
g“?ﬁ}y%r 8 é& rﬁtéﬂ'ﬂﬁe with, £3¢3-ghlono- ﬂ@mﬁtﬁ prdimethyl-

f
fesysiit ﬁ'z’@‘i% 9 8328 k) "=HE aecitreacet
8wk nimbl) emeldrlefﬁylamme r(éd?% tﬂn.) aﬁnda eohdmadt suriifed\@difg .an
cuo

d d
1SE0 Butsouina St 3t & 19104 acelpintemanss, andi drast do-
v[licb?u qu'té“)' lafford? - ONgs{(8-chibfo DropfR3(Fidihy1284:dhydro-2H-
Glf[an(%le@ﬂ)ﬁﬁ[Onbl(QMEEQ)OM&(AIPGDI P80, az[l\/h-H]] yl)-propyl

| -8-chloro-4 4- dinmeth | -3 4-dih dro-1
U|noI|n 2-one 30

_masm inglinshdl-eithanener di ng to the

Start ?@J@vﬁ&% ro*ﬁé%é é@%ﬁ%ﬁ BRI 200
d@eth@l—ﬁ}«hhydm@kﬂnqumdlm ﬁfl}Géﬂh@hOné viasdbrephhsd according to
the general procedure outlined in Example 49C, starting with anhydrous
potassium carbonate (1.52 g), 1-[6-(3-chloro-propyl)-3,3-dimethyl-3 4-
dihydro-2H-quinolin-1-yll-ethanone (0.80 g, 2.86 mmol) and 3-piperazin-1-

yl-benzo[djisothiazole hydrochloride (1.0 g, 4.56 mmol). The solid was
purified using an ISCO autocolumn eluting with 80% ethyl acetate in
hexanes to afford 0.250 g of 1-{6-[3-(4-benzo[d]isothiazol-3-yl-piperazin-1-
yh-propyl]-3,3-dimethyl-3,4-dihydro-2H-quinolin-1yl}-ethanone. The
mesylate salt was prepared by dissolving the solid in THF and MeOH and
adding 1 eq. of methanesulfonic acid. The precipitate was filtered off and
washed with ether to afford 1-{6-[3-(4-benzo[dJisothiazol-3-yl-piperazin-1-
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WD 2004/ 026864 PCT/ |1 B2003/ 003902 -99 3, 4-di hydro-1
H qui nolin-2-one (0.375 g, 1.31 mmol ), and

wWa2ipzmseri n-1 -yl - benzo[ d]i sot hi azol e hydr ocPCDIB20€3/003902
(0.300 g, 1.37 mmol ). The solid was purified using an
| SCO aut ocol um el uting Wg?h 4:1 ethyl acetate/hexanes
and dried in-vacuo to aff

yl§-'p[r§p3ﬂ 3@earm{tﬁﬂnlmidﬂg@ﬁ@izkﬁquinonhmr}aeqhandné/I ) mesylate.
-8-chl oro-4 t hyl di hydro-1

1Bty 1@ 2 MBS 406 2 PARLTS - 468. 2 [ MeH +.
Exanple 73 6-[ 3-(4- BENZJ DI | SOXAZOL- 3- YL- Pl PERAZI N- |
-YL) - PROPYL1-8- 10 CHLORO 4, 4- DI METHYL- 3, 4- DI HYDRO 1
H QUI NCLI N- 2- ONE Example 71

6-! 224 Benzo‘dlls

was prepe\*pﬂg‘%rq',znlg,étﬁe’rhma%@"ebmb?_ygéure o

outlined
pot assi um car bonate (1.5 g, 29.6 mmmol),
6- ( 3- -C Joro 4, 4 ,
Adl D -ijime I- -t La, gu SHEIH1Q mel 31
mm' b (gamﬁlo?o pFB_P?@E ?,Icﬁmhé/thynbﬁsz%fréwéxaumﬁeﬁi%as
solid was™ purifi using a

pe&pa:sedl a;mr@ngtton@tew Ahof4E1a |67acm®ng/w¢b< aﬁaéﬁchlarm

ol BRI B rsaginolir Begne, (4482, 2.08 mmo,
wmd% -dissatbiohdn 4il40di fwbsanﬁml At priettly| lOdlge (0.510

H- |noI|n20ne(O.100g M5 20 APCI%
b nphe sqll was dried in-vacuo to afford 6-(3-chloro-propyl)-

& ﬁqﬂ%ﬁﬁfﬁé%@%%%ﬁﬁ%ﬁ@ﬁﬁ%%@“

[I\sll+H+
6- (3-Chl oro-propionyl)-4,4,8-trinethyl-3,4-di hydro-1
H qui noI i n-2-one

_rgeathvbn QJBAeTetfathommmmim in step A of Exarrpl e 49,

b o Btk oatafsai %%&ﬁfjﬁf@e R R
tr@hbﬂfy'l d@ Saft%?raﬁyrdaj%tﬁ‘\m )wagd ‘?réﬁﬁr@ﬁol%&)@&*dﬂib’ lto the

chloride (0 he resul tant
geneeal ppmﬁéurwﬂmeldt & eEp(amp ead8CaastRaingnivith ambydrous

BRI HrbdRdE 0208 gf 6 (‘é-émoro-propyl) 1,3,3-trimethyl-1,2,3 4-
tetrahydro-quinoline (0.1651 g, 0.656 mmol) and 3-piperazin-1-yl-
benzo[dlisothiazole hydrochloride (0.230 g, 1.05 mmol). The solid was
purified using an 1ISCO autocolumn eluting with 80% ethyl acetate in
hexanes to afford 0.093 g of 6-[3-(4-benzo[d]isothiazol-3-yl-piperazin-1-yl)-
propyl]-1,3,3-trimethyl-1,2,3,4-tetrahyrdo-quinoline. The mesylate salt was
prepared by dissolving the solid in THF and MeOH and adding 1 eq. of
methanesulfonic acid. The precipiiate was filtered off and washed with
ether to afford 6-[3-(4-benzo[d]isothiazol-3-yl-piperazin-1-yl)-propyl]-1,3,3-
trimethyl-1,2,3,4-tetrahyrdo-quinoline mesylate. 100% putity @ 254 nm;
LCMS (APCI) 435.1 [M+H]*. '"H NMR (400 MHz, CDCl) 8
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WD 2004/ 026864 PCT/ |1 B2003/ 003902 -100 vacuo to afford
6-(3-chl oro-propionyl)-4,4,8-trinethyl-3,4-di hydro-1

W0GR004026864 | n- 2- one (1. 27 g) . M5 (APCl): 280.1 pa#HE2603/003902

B. 6-(3-Chloro-propyl)-4,4,8-trinethvl-3,4-di hydro-1
H qui nol i n-2-one 5 9

6- (3- Chl or o- propyl ) -4, 4, 8- fgrlmethyl 3,4-di hydro-1

H qui nol i n-2-one was prepared according to the
general procedure outlined in_step B of Exanple 49,
starting with Example 72

aci d’)tﬂIZOEBO?ﬂ 4- DB\?IE3'HW:B£B)4 BIWIDROGH H&QUIN@UEN-QJO&E .,
11.3 mmol . The resultant 10 precipitate was filtered
of f, washed with arrpl e anounts of water, and dried
An-vgc
6- (3-chlor o-pr opyT )~
gqmghm_a_-gag-one (0.693 g). M5 (APl ): 266. 1 [MH—I]+ C.

. @R iB R e e el i B one.
rr{oﬁn(zﬂ-oﬁewm{ E}ép%?édil'a@é@ﬂmri?g Yo ‘[Hié @@hén?dl brdcetiure RILARME

trimet di h H qui nol i n- 2- one was

Irprsa%peaf Qé@@ﬂﬁ Rg, starting: wn@e&&fdorwdc@mﬁt@ylfamdihy@lm-
1H‘9§h‘aﬁn 5S-Gl BT (%z?ég@‘og” A0intind LY Y Y3, s2.5

assi um car
nﬁan—a@h!l cjﬂ@ropr@mahyloﬁalmd& 2®7t miLme8y/ndolf - dineystedipitate

q‘}u noI| on é%(i t%h 1 mmol) and 3- piperazin-1
'E‘:%fﬁﬁ' ”QoWﬁ Bod Mt aanpiR: mnaﬁura% qfcyv@f@v a@d driegk, in-
vﬁBBb) to a-ﬁib‘?d SQJ(S-Q:hYéﬁé tp%@:briw&@hwab% ﬁ”dl{ﬂ%}@él 3 4-dihydror

aut ocol utm el uting w acet a anes
1dj+~qwdollmr2vqxw(0 4389 gj.f bISI(ARCH:- 3A0.0dNzd{]t] i sot hi azol - 3-
yl - pi perazin-1

-yl)-propyl]-4,4,8-trinethyl -3, 4-di hydro-1

B+ qum@cnm%@%@ﬁaéﬂm@@&& -BimeiMpl-8 ARGV drotHi3-ciinolin-
[ MtH +7  Exanple 75

260118~ ( 4- BENZJ DI | SOXAZOL- 3- YL- Pl PERAZI N- |

) YL) PI\@(?KII-O%O &@&th%‘%&4@%&@'—%%&0-1 H-quinolin-
260@93“’@4 tﬁeﬁal@[doﬁctcmﬁﬂg% i Yneiah preddind otiheBrieRidd b

-trimet %U|no I n-2-one was
y

OI) .Eéaa‘rré%i de ésaarana th*bGt ﬁ@hg@ﬁmrap )-Brefteiemt 4-dmethyirda-

: E%ﬁg?éﬁp%g ér‘ie@‘gd hg@ﬁ}"rﬁo 4')% A AHSorB8EERS AU (0.676
nﬂ_ (887¢ mmpl) amddppmy’:sﬂaﬁe 8(OL884milh)yB.6@ nnol). The precipitate
was filtered off, washed with ample amounts of water, and dried in-vacuo
to afford 8-chloro-6-(3-chloro-propyl)-4,4-dimethyi-3,4-dihydro-1H-quinolin-

2-one (0.417 g). MS (APCI): 286.0 [M+HJ".

C. 6-[3-(4-Benzoldlisothiazol-3-yl-piperazin-1-yl)-propyil-8-chloro-4 ,4-
dimethyl-3,4-dihydro-1H-quinolin-2-one

6-[3-(4-Benzo[disothiazol-3-yl-piperazin-1-yl)-propyl]-8-chloro-4,4-
dimethyl-3,4-dihydro-1H-quinolin-2-one was prepared according to the
general procedure outline in step C of Example 49, starting with anhydrous
potassium carbonate (0.200 g), 6-(3-chloro-propyl)-8-chloro-4,4-dimethyl-
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WD 2004/ 026864 PCT/ |1 B2003/ 003902 -101 di hydro-1
H qui nolin-2-one (.30 g, 1.1 mvol ), and 3-pi perazin-|

WO g004/0br o[ d] | soxazol e (0.54 g, 2.26 mmol). TPeT/B00341003902

was purified using an |1SCO autocolum eluting with
4:1 ethyl acetate/hexanes 9zg)nd dried in- vacuo to
af ford

%{dawﬁﬁehenqonhd]mmmw 335xj 108 penrazi) N ahd \3-piperamy- -
tlmathyl 4-di hydro-1 H-qumolln 2-one (0,257
Qﬁ’n_zo thiazole m@goejlorpq@@ 300 Eeahp/empeol). The solid was

p%l'rif‘ié%fi.éﬂﬁ': C}§ aB "5:8!%&?’ ﬁ_u]t_lngL\Slltfe)é&DYE’yl g’lceﬁe/hexanes

aRTHfied! imyakidTt-toR) @{m(mm[ﬁ]nsamm@mwpm@aﬁnm-yl)

pgoéﬁ]:é:-h&llj\qugﬁf fr]io t%\%m/yé)& AP dl?mtygyo 1H: qumolln ne (% C?'BOdlg h"ﬁlrs

ﬁp@)«cmsgrg_o RLpptonyl ) - 8-et hyl -4, 4-di met hyI 3, 4-di hydr
H qui nolTl n?ﬂls 2-one was prepared according to the

general procedure outlined in step A of exanple 49,

starting with 8-ethyl -4 4-diI yl -3, 4-di hydro-1
Hqui nolin- 2-one (2. Omgﬁlma 1), alum num
chigg GiDY S@@AZ@LWL-)PIPE@%AZJN PIYQR ‘

IR Q-1HG
d
2”(3%21%‘3 r%aer@‘é?'%%%ﬂ% g-ﬁi)k‘%fgém “W-Reenyt 8§hff%.4hydr
dmmthyl-adecHydm 1E}~@lmaolir22&ﬁxeg)waévﬁaréﬁ®@d) -acgfilidg to the
+, . . . .
i%negg‘cﬁme&uﬁ owm)\e% 'et Eyample; 49Gre siaring withy; aRhydgous
iinal i -
ORI dnanl 'Y, 29,8 Mg & 43 hiqrorgpy) Gidhorod 4
ditnethyha|4-dirgdra &-quisolin- EﬂmeedOﬁﬁorgjl ng31t antriod), and 3-
@f%%ﬁb—%ﬁ%ﬁ%’[dfs&%z% en%i 6'3n g,Stf 83 Bm?rf\ol Exzﬁqgl ohof9 ‘'was

|
pglrrﬁ.)é;g rqgmig EP 85?1% gpﬁd&g@@tetmin?wﬁh - m@iﬁw er)c%ta‘le/hexanes

and friedriga@supcioaaiferd( a-[3-( &-ﬁgenzg[s!?aomml “B-wrpiperazin-1-yl)-

bR RT3 gy el T udnp P Ediorie i 8 ws

(A®CRY: 4531 [MEHEd i n-vacuo to afford
6- ( 3- chloro propyl ) - 8-et hyl -4, 4-di net hyl - 3, 4-di hydro-1
H qui nolin-2- one (1.66 g). M5 (APClI): 280.1 [ MtH] +.

VIO 2004/ 026864 PCT/ | B2083/ 00392
6-[3-(4-BENZO[D|ISOTHIAZOL-3-YL-PIPERAZIN-1-YL)-PROPYL]-4,4.8-
TRIMETHYL-3,4-DIHYDRO-1H-QUINOLIN-2-ONE

).\.

A. 6-(3-Chloro-propionyl)-4.4,8-trimethyl-3,4-dihydro-1 H-quinolin-2-one
6-(3-Chloro-propionyl)-4,4,8-trimethyl-3,4-dihydro-1H-quinolin-2-one

~ was prepared according to the general procedure outlined in step A of

Example 49, starting with 4,4,8-trimethyl-3,4-dihydro-1H-quinolin-2-one
(1.0 g, 5.28 mmol), aluminum chloride (2.82 g, 21.5 mmol) and
chloropropionyl chloride (0.526 mL, 6.34 mmol). The resultant precipitate
was filtered off and washed with ampie amounts of water and dried in-
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-102 C. 6-f3-(4-Benzof
dl i sot hi azol - 3-yl - pi perazi n-1-yl)-propyl | -8-ethyl-4, 4-

walzoveiomgb4 3, 4- di hydro-1 H qui nol i n-2-one PCT/IB2003/003902

6- [ 3- (4-Benzo[ d] i sot hi azoI 3-yl - pi perazi n-1-yi) - propyl
]-8-ethyl-4,4 dinethyl - ﬁlhydroll—l-qumolanOne
was prepared according to 9 5 general procedure
vasid | ne | dfiartiepe{3ehidisirppiengi§4, @Bantnelﬂwlw 4-dihydro-1H-
anhydrous potassi um car bonat e 6\&1'%9

qeinpl-grens 6-3¢ 8py IMSHAEGH;| @14 t hyl - 3, 4-

di hydro-1 H qui nolin-2-one (0.70 g, 2.5 mmol ), and

3- pi perazin-1-yl - benzo[d]isothiazol e hydrochl ori de
B( 0. 8833 hiSrofprapyt)id 4 8Tinmethl+3j4derouer ﬁuemblmsa-oue an

10 oo ei-piony ek i igagthy a-diyare- (I GLRan 238

m%;[)%ryeﬁ?_égaég&r@}r\g%g nezqéﬁ\e?alypr;?egle@wearégmnédylh) step B of

Ebdaoppien 01490 - Et@lrhleg( owith3H (3—5;@0@ Ampnpnyl)q:&;aﬂ; 8-t[inetyd-3,4-

Y] PR - @A D, 504 AT IO sk | T
oINS Bind- ¢Adthylsilane (1 81 mL 11.3 mmol The resultant

6 [ 3-(4-Benzo[ gél soxazo - 3- perazin-1-yl)-propyl]-
pee@mwe wasAiligres offywaghad @w m@e BIROLS .%nwaﬁerz aaﬁéirled

3500 B! B SR bRy SR ey
g Molin-D-te @693@‘1 ®1% CARCH): 286.1GMwHIt) |

6 (3-chl oro-propyl)-8-ethyl-4,4 dinethyl -3, 4-di hydro-1
H qui nol i n- 2- one (O 700 g, 2 5 mol ), and 3-

tmhaihvha Mmjldm—le:tthLhmZﬂnat e/ hexanes and dried

o 5B e ST Cuiazar Sygiperazins A Ropyi4 4 5
tﬁ’rh@f?ﬁ;/i ]348d|ﬁ38b6 -14- cgnﬁblﬁ‘ﬁisz‘hb 3wésd|bl|ég@%d JaCCOI’dIn%/Hj(O the

H qui nol i n one

gExarep| pmceautewrmu@mécswnw@te@ i epfar&;@rmleoﬂa; rﬁjatttﬁlgt N\éfh
315%*('/1 %‘Q%gg;g%&n@getc'a?g%ée éO%Y%(?A' / g—%é-%ﬁfbro-propyl)-4,4,8-
trimethyl-3,4-dihydro-1H-quinolin-2-one  (0.30 g, 1.1 mmol) and 3-
piperazin-1-yl-benzo[d]isothiazole hydrochloride (0.297 g, 1.35 mmol).
The solid was purified using an ISCO autocolumn eluting with 4:1 ethyl
acetate/hexanes and dried in-vacuo to afford 6-[3-(4-benzo[d]isothiazol-3-
yl-piperazin-1-yl)-propyl]-4,4,8-trimethyl-3,4-dihydro-1H-quinolin-2-one
(0.0896 g). MS (APCI): 449.2 [M+H]J*.

Example 75
6-[3-(4-BENZO[D]ISOXAZOL-3-YL-PIPERAZIN-1-YL)-PROPYL -4 ,4,8-
TRIMETHYL-3,4-DIHYDRO-1H-QUINOLIN-2-ONE
6-[3-(4-Benzo[d]isoxazol-3-yl-piperazin-1-yl)-propyl]-4,4,8-trimethyl-

3,4-dihydro-1H-quinolin-2-one was prepared according to the general
procedure outlined in Example 49C, starting with anhydrous potassium
carbonate (1.56 g, 11.3 mmol), 6-(3-chloro-propyl)-4,4,8-trimethyl-3,4-
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SSNN/-\ NNH2 R7 RS Oxylene 130 C, 2.5 hours R5 R7
H2SO4 O 80C x_N -\ NH~ ~ NN Exanple 78

W®@2G02/02686BENZC] D] | SOTHI AZCL- 3- YL- Pl PERAZI N- 1- YRQF/BBRBDAL]03902

-4 5 METHYL-1 H QUI NOLIN-2-ONE I n an open tube (8ml)
equi pped with a stir bar 6 e aniline (1P 901A, 1.0
mmol , 338ngs), o-xyl ene (1 ) and ethyl acetoacetate
dihijdﬂo-ﬂmﬂiumolwﬁ@h)a WE3® gomineehmdifje anickt gigipevagint hgh
warnmed to 130C in an _al um num_heating block for 2'/2

beazpldlisoxarole & 195 2RevBMOHNI Jha qullﬁd'éasmuafled using an
I

SEPAPRENN el PSS ARRIIGR] agg st i

vatii@l¢o vwfbr(d reRf8- (4-bamm[d]mct>¢azd>l &dyl-pipesaginuryiy- prcam:l]el4 artt

traﬁ% V& ded Bt Lo Bhg (0e82a0k nt dhsataPEl: caco2

AarPH was brought to neutral(-.7) with 50% NaOH. The
pre ipitate was filtered and dried to 15 constant
wei ght. The crude was then dissolved in 400:8:1
(CH2C12 : EtOH: NH4 anﬁ I7éaded onto a silica gel
cartridge and purified ., (silica cartridge,

48g%- (aLBENmmSOWﬂAZm;DS-\CLf-Pmmtwe -¥ih-PROFEYIL)B-
(T00T87I) rrerh?ll ene chl oride: Et hanol : Antmoni a dr OXI de

over -3 4;D1FMD|8001MFQHMMN-2

47. 7% vyield). Crystals were 20 triturated with
Acetonitrile and filtered. M5 (APCl): 405 [M+Hl . 1H
ANVR  6((800nivhdz prdpidii D8Jet iyl phardim8thy(-8,4-dinyd 22 1 Hzquidoltrd:
2 63 (m 6 H) 2.81 WD 2004/ 026864 PCT/ | B2003/ 003902
2:0m1 (m 2 H) 3.30 (d, J=9.52 Hz, 8 H 3.42 (m 4 H

6.344( )
g 36(@] Clil Eg pg p(?@‘\)?}js etl"_])gﬁt %lerﬁéthﬂs'ﬂ)—dmya% ﬁpf;qlﬁnéiﬁn
2K)ne was prepared according to the general procedure outhned in step A
of example 49, starting with 8-ethyl-4,4-dimethyl-3,4-dihydro-1H-quinolin-

2-one (2.0 g, 9.84 mmol), aluminum chloride (5.25 g, 39.37 mmol) and
chloropropionyl chloride (0.98 mL, 11.81 mmol). The precipitate was
filtered off and washed with ample amounts of water and dried in-vacuo to
afford 6-(3-chloro-propionyl)-8-ethyi-4,4-dimethyl-3,4-dihydro-1H-quinolin-
2-one (2.86 g). MS (APCI): 294.1 [M+H]".

B. 6-(3-Chloro-propyl)-8-ethyl-4 4-dimethyl-3.4-dihydro-1H-quinolin-2-
one

6-(3-Chloro-propyl)-8-ethyl-4,4-dimethyl-3,4-dihydro-1H-quinolin-2-

one was prepared according to the general procedure ouilined in step B of
Example 49, starting with 6-(3-chloro-propionyl)-8-ethyi-4,4-dimethyl-3,4-
dihydro-1H-quinolin-2-one (2.86 g, 9.74 mL), trifluoroacetic acid (4.5 mL,
58.4 mmol) and triethylsilane (3.89 mL, 24.4 mmol). The precipitate was
filtered off, washed with ample amounts of water, and dried in-vacuo to
afford  6-(3-chloro-propyl)-8-ethyl-4,4-dimethyl-3,4-dihydro-1H-quinolin-2-
one (1.66 g). MS (APCI): 280.1 [M+H]".
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The title conpound of Exanples 79 through 87 were
prepared 5 using a procedure anal ogous to that of

waEenpbae/8. Exanple 79 6-12-(4-B ENZOF PCT/IB2003/003902

DI | SOTHI AZOL- 3- YL- PI PERAZI N-I-YL)-ETHYLI -3, 4-
DI METHYL- 1 H QUI NOLI N-2- OYE,10 VB (APCI): 419 [MH .
Exanpl e 80 6-f 2- (4- BENZO

al | S@!ngmn%j%Fisoﬂhﬁ’ﬁﬁ@&!}bn?e?ﬁz)n-EE{%E#?!-@@YM,'M-
. -2- _ . anpl e

-4 ARFIRYON0- T -QUETONIAFAROE- 3- YL- PI  PERAZI

Fki&@é%@ b R S

dﬁnémy[SﬂBdlg_Wﬂm-qumolm-z one waf pgﬁ;ﬁd according to the
DI | SOTH AZ L- Pl PE Y - 3-
QE‘T‘%P&QWQU{”‘H‘@H% q'{éga@ﬁeg@ WQWD@MW aniydrous

Pl S SEPRR) SR BA OO B SR e -

dEw‘Melm-IH-#quinamPYLonb HOX® NGLI AN62-ronel)5  bisd ( ARGbraziB3-yl-

By T PIRAROIS, hYras lsEidkr| O REA Ory§-7BmpIgh. 4.The solid was

phﬁ@&%‘(@sén B Q) Abtbtutn{B¥atihg MMt 4APENY| adeidtd/Mkdnes

aznd[@e(mmmcq ol aifu14-[87(3-benza[dpsibiaza|-Bryi-pineyazmHivyl)-
pidpyi)-8-etili-a FURASIHA- 52 dinflifo-THTu kiR Bnb [0.2285)° B

(APCI): 463.2 [M+H]".

Example 77
6-[3-(4-BENZO[DIISOXAZOL-3-YL-PIPERAZIN-1-YL)-PROPYL]-8-
EHTYL-4 4-DIMETHYL-3,4-DIHYDRO-1H-QUINOLIN-2-ONE

6-[3-(4-Benzo[d]isoxazol-3-yl-piperazin-1-yl)-propyl]-8-ethyl-4,4-

dimethyl-3,4-dihydro-1H-quinolin-2-one was prepared according to the
general procedure outlined in Example 49C, starting with anhydrous
potassium carbonate (4.1 g, 29.6 mmol), 6-(3-chloro-propyl)-8-ethyl-4,4-
dimethyl-3,4-dihydro-1H-quinolin-2-one (0.700 g, 2.5 mmol), and 3-
piperazin-1-yl-benzo[d]isoxazole (1.19 g, 4.96 mmol). The solid was
purified using an ISCO autocolumn eluting with 4:1 ethyl acetate/hexanes
and dried in-vacuo to afford 6-[3-(4-benzo[dlisoxazol-3-yl-piperazin-1-yl)-
propyl]-8-ethyl-4,4-dimethyl-3,4-dihydro-1H-quinolin-2-one (0.4225 g). MS
(APCI): 447.2 [M+H]".

Examples 78 through 87 were prepared according to the following
synthetic route:
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15 M (APCl): 445 [M+H]. Exanple 86 6-[2-(4-B ENzQ[ DI
| SOTH | AZOL- 3- YL- Pl PE RAZI N-1-YL)-ETHYLI-4- 20

W RIOFRBROVETHYL- 1 H- QUI NCLI N- 2- ONE M5 ( APCl ) : PAB8B2003/003902

[ MtH] . Exanpl e 87 25

6- 12- (4- BENZQ DI | SOTHI AZ(]__I@-_YL- Pl PERAZI N- |
- YL) - ETHYLI - 4- PHENYL-1 H'QUJI NCOLI N-2-ONE M5 (APCl):
467 [ MtH] . 30 Exanpl e 88 o 4

9-f 2-(4- BENZJ DI | SOTHI AZCL- 3- YL- PI N- /- YL) - ETHYLI

-1,2,6, 7- TETHYDRO‘Z_OFL-@_ 3,2, 1-TJ1IQUINOLI N- 3- ONE

WD 2004/ 026864 -106 NRO TN -N A

7-tetrahvd 5H pyri do[3 2,1-iilqui agtenr-3- 5 one N O
Cl O Chlordacetyl chloride (1.56 m30°42.%hoie0l ) was
added to a m xture of

1,2,6,7-tetrahydro-5H pyrido[ 3, 2, 1-ij]quinolin-3-one
(2.04 g, 10.9 mml, Tetrahedron, 1986, 42, 5407) and
alum num chloride (7.27 g, 54.5 mml% 10 in carbon
disulfide (50 M) with vigorous stirfin The reaction
m xture was Hed@ed at reflux for 2 nd cool ed
to roomtenperm°0re The sol vent ca ted and the
resi due was slow y t Fea c wat er under

vi gorous agitation. er \guwenchi ng, the gold,

anor phous solid was Il ected, washed with water, and
dried. Yield = 2.51 g (87%; MS(APCl), 15 (M+ 1)+ =
264, (M-1)+ = 262.

Example 78
6-[2-(4-BENZOIDJISOTHIAZOL-3-YL-PIPERAZIN-1-YL)-ETHYL]-4-

METHYL-1H-QUINOLIN-2-ONE
In an open tube (8ml) equipped with a stir bar, the aniline (IP 901A,

1.0 mmol, 338mgs), o-xylene (1ml) and ethyl acetoacetate (1.1mmol,
140ul) were combined. The mixture was then warmed to 130°C in an
aluminum heating block for 2 ¥ hours. (TLC and MS showed only a trace
of remaining aniline). Reaction was cooled and concentrated to dryness
(light yellow oil). The crude amide was then treated with 1 m! of sulfuric
acid and reaction was sealed and warmed to 80°C for 1 hours. The
reaction was cooled and poured into water/ice. The pH was brought to
neutral(~7) with 50% NaOH. The precipitate was filtered and dried to
constant weight. The crude was then dissolved in 400:8:1 (CH.Cl, : EtOH :
NH,OH) and loaded onto a silica gel cariridge and purified via MPLC,
(silica cartridge, 40g) eluting with gradient of methylene chioride to
(100:8:1) methylene chloride:Ethanol:Ammonia Hydroxide over a 1 hour
period, yielding pure product (193mgs, 47.7% yield). Crystals were
triturated with Acetonitrile and filtered. MS (APCI): 405 [M+H]. 1TH NMR
(400 MHz, DMSO-D86) & ppm 2.39 (d, J=1.22 Hz, 3 H) 2.63 (m, 6 H) 2.81
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B. 9-(2-Chloroethyl)-1 2 6
7-tetrahvdro-5H pyridof3,2,1-iilquinolin-3- one NO

wW@R002026Be product from Exanple 88A (2.51 g, 9r&RIBMOEH/(003902

was added to 7.30 m (95.2 nmol) trifluoroacetic acid
and the stirred m xture \Nﬁl@ cooled to OC under an
T4

at nosphere of nitrogen. thylsilane (3.52 m, 21.8

(ARl B) 8250 qddg€o Ber Hz 0BVHS 8.42n(int eH) &84 i(9n 1 nHX 7180 (d,
was heated at 45C for_ 20 m nutes and b(ﬁe%t at room
Jedapdiatuby 7138 (me2 kb ur-83 (mhd HAG-98dd/ =686 41z, 2 H) 11.50
(SPCfTILd B2003/ 003902 -107 reaction m xture was poured
’'nto”"wat er and extracted with ethyl acetate. The

or gafmhe #ig roeetpovasl of i EBcinples TedhesighnBFulvbed erepared
filtered, and concentrated, Elutjon through a flash
ugihoehprocerireanglegoyyto bgﬁlééamﬁl?sﬁa,- 1 : 1 hexanes :
Et OAc) gave a yellow oil which crystallized on 5

standing. Yield = 1.90 (80% ; MS(APCI), (M+ 1)+ =
250, (M+ 3)+ = 253 _é(xamgle 9 |
gsf[ézgh%ﬁ_ Egﬂﬁg{i 0bv3e 1-YL)-ETHYL

1-ij 1 guinolin- BIMETHYLOIHMOMNOLW-PEONEM xt ure of
3- pi perazin-1-yl -benzo[ d] i sot hi azol e hydrochl ori de
(1.62 g, 6.34 mmol ), product from Exanple 88B (1.90 g,
7.61 . S potassi um carbonate (1.93 g,
13. Qmﬁ\?q)éﬁgbé@?ggsi um iodide (200 nmg) in
acetonitrile (80 m) was refluxed for 48 hours. The
reaction mxture was C@RGEHiIs ahed and the residue was
partitioned 15 between e chl oride and water.
The-[21( 443 NZOHY RS OUAHAAOL 3t Y bvfelP E RGN 4 + Yo S TiHYY hi-4-
filtered, and congc r C product was

el uted through ﬂﬁ‘hﬁ"@$@@§?é%’sgel 60, 230-400
mesh, EtQAc) to give a clear, viscous oil which
crystallized on standing. Yield = 1.16 g (42%;

VB( AMS YAPCIE 419)M++]433. 1H NVR (DVBO-d6, 8) 8.03 (d,
2H, J = 9.0

Example 81
8-[2-(4-BENZO[DJISOTHIAZOL-3-YL-PIPERAZIN-1-YL)-ETHYL]-1,2,3,5-

TETRAHYDRO-CYCLOPENTA[C]QUINOLIN-4-ONE

MS (APCI): 431 [M+H].

Example 82
6-[2-(4-BENZOIDISOTHIAZOL-3-YL-PIPERAZIN-1-YL)-ETHYL]-3-

ETHYL-4-METHYL-1H-QUINOLIN-2-ONE

MS (APCI): 433 [M+H].
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7.40 (t, 1 H J

20 Hz), 7.53 (t, 1 H J =8.1, 7.8 Hz),
= 7.3 Hz), 3.69 (t,

= 8.1, 7.3 Hz), 6.87 (d, 2H, J

WQR)04d26865. 9, 5.9 Hz), 3.26-3.43 (m 6H), 2.46rPCT/IR0§3103902

12H), 1.78 (m 2H). CHN cal culated for C25H28NACS; C,
69.41% H, 6.52% N, 12. Bg; found C, 69.28% H,
6.60% N, 12.65% 25 Exam 89 9-f 2-(4-BENZOX

DI | SOTH AZQOL- 3- YL- Pl PERA& M. 83YL) - ETHYL] -1 1-
DI I\/ETHYL 1 2 6 178 TETII?A PYRI D013 2.

-108 / NO rN

4- Di hydr o- 2H gmw—n—%@%t-z-en-l-one
CrQ5 O~ To a vigorously stirred sol ution of
1,2,3,4-tetrahydroquinoline (10.82 m,- 0.086 nol) in
dry Mﬁef@n@' &WT"\]\@S sl owl y added 3 3-

di met hyl acryl oyl chloride (10 m, 0.090 nol). The
reaction m xture was refluxed for 7 hours and poured

|nto 300 m di I ute aquéasnglg@dochl oric 10 acid. The

SEE A

= 15,08 (81I%Pﬁ@PQﬁPﬁH)QUIN@@IWZ om%lﬁ B.

1, 1-Di rret hyl - "I 2 © 7-tetranydro- 5H pyri dof

3, 2, M3 (ARGNEBBM3HIne 15 N To The product from
Exanpl e 89A (15.08 g, 0.07 nol) was mxed with

al um num chl oride (22.54 g, 0.169 nol, exothern) and
the neat m xture was IBamgsleds 90C until evol ution of

HCl ceased. Ugon cool 'L‘%-\swi! |BEZBA%E§C1;%($-EH‘HX\}IT7 8.9, 10-
chl or of or %Efﬁgﬁ@ﬁ@ SHPHERAN TS DI g e

magnesi um-suffate

MS (APCI): 445 [M+H].

Example 86
6-[2-(4-BENZOIDIISOTHIAZOL-3-YL-PIPERAZIN-1-YL)-ETHYL]-4-
TRIFLUOROMETHYL-1H-QUINOLIN-2-ONE

MS (APCI): 459 [M+H].

Example 87
6-[2-(4-BENZO[DIISOTHIAZOL-3-YL-PIPERAZIN-1-YL)-ETHYL]-4-

PHENYL-1H-QUINOLIN-2-ONE

MS (APCI): 467 [M+H].

Example 88
9-[2-(4-BENZO[DISOTHIAZOL-3-YL-PIPERAZIN-1-YL)-ETHYL]-1,2,6,7-

TETRAHYDRO-5H-PYRIDOQ[3,2,1-1J]QUINOLIN-3-ONE
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filtered, and concentrated. The crude product was
eluted through a flash colum (silica gel 60, 230-400

wore@h/026864 2 hexanes : EtQAc) to give a reddi BOFB2a03®3902

oil. Yield = 3.91 g (26%; M5 (APCl), (M+ 1)' = 216.
WO 2004/ 026864 PCT/ | B2003 3902 -109 C

9-(2-Chl oroacetyl )-1, 1-dihethvl -1, 2, 6, 7-t et rahvdro-5H
pyridof3,2,1- iilguinolin-3-one Cl O 51In
accordance with the preparationjof \Exaypl e 88A, the
product from Exanple 89B (3. 70182 nol )
underwent Fri edel - Cr af i th chi oroacetyl
chloride to gigx he ﬁL§ red product as a brown,

anor phous sol id Nj\;-J5 24 g (99%; MS (APCI) (M +
1)+ = 292, (M- g#_zgo (M+ 3)+ = 294, 10 D. -

9- (2- Chl oroet hyl ) 1-dinmethvl-1,2,6,7-tetrahvdro-5Hp

yridof3,2,1- iilguinolin-3-one N O ClI The product
from Exanpl e 89C (5.24 g, 0.018 nol) underwent 15
reduction based on the procedure for Exanple 88B to

- g
oféPCl ), (M+ 1)+ = 278, (M+ 3)+=280. E.

9-f 2-(4-Benzofdl i sot hi azol - 3-
-1,1-di methvl - 20
1,2,6,7-tetrahvdro-5H pyri ge
O S-N The product from Exg
nmol ) was reacted wck
3- pi perazi n-1-yl - benzo[ dp sot hi azol e hydr ochl ori de

(GSZCWdroe%ée%?I éM?orzl %1 %68P P / l BI%QA(I);’S/ ggg’é)& %o a rgi%(?ure
of 1,2,6,7-tetrahydro-5H-pyrido[3,2,1-ijjquinolin-3-one (2.04 g, 10.9 mmol,
Tetrahedron, 1986, 42, 5407) and aluminum chloride (7.27 g, 54.5 mmol)

in carbon disulfide (50 ml) with vigorous stirring. The reaction mixture was

- pi perazin-1-vl)-ethyll

Qi1 guinolin-3-one N
D (849 my, 3.06

heated at reflux for 2 hours and cooled to room temperature. The solvent
was decanted and the residue was slowly treated with cold water under
vigorous agitation.  After quenching, the gold, amorphous solid was
collected, washed with water, and dried. Yield = 2.51 g (87%); MS(APCI),
(M + 1)" = 264, (M~ 1)" = 262.

B. 9-(2-Chloroethyl)-1,2.6,7-tetrahydro-5H-pyrido[3,2, 1-ijlquinolin-3-

one

—

Cl
The product from Example 88A (2.51 g, 9.52 mmol) was added to

7.30 ml (95.2 mmol) trifluoroacetic acid and the stirred mixture was cooled
to 0°C under an atmosphere of nitrogen. Triethylsilane (3.52 ml, 21.8
mmol) was added portionwise and the reaction mixiure was heated at
45°C for 20 minutes and kept at room temperature for 15 hours. The
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nmol ) based on the procedure described for Exanple
88C. The title conpound was taken up in nethylene

w@ooai2ae4 and the solution treated wth 4.0 NeE&KZIB2003/003902

solution in 1,4-dioxane to precipitate the

hydrochl oride salt. Yield = 342 ng (27%; M (APC),
(M+ 1)+ = 461. 1 HNWR (DVM8O-d6, 6): 5 8.11 (t, 2H, J
reaéﬂc:ﬂ?Hrrﬂ)jt&ré'%,s ﬁmﬁ&d(ﬂ)ﬁto Uaﬁdter\]?nd Ex?ractéd%lgﬁ)eghsﬂ afb'é'_ﬁte
1(4191 qraamgrex{naci was 9digq | 0’7 magInesiung nsulfhtm-l) filtered, and

et oyt et e oS Oahlh, A wob

Mbastg3%4: lH heahd%o F_itOA&)lg@%(Oaf Be 61 Videl®@¥sthllized on
sga 4% 10.48% 10 EXAE&

RAIng.4. ﬁﬂlzd B udEPts) (A’g"Q*L (M PHRAZIRG01 (ML) 3 FHRES.
-6, 6- DI METHYL-
1, 2,5, 6- TETRAHYDROPYRROLOf 3, 2, 1- 1 JI QUI NOLI N- 4- ONE
G.1 11 19g2-¢NBabzdfdksothiazol-3-yl-piperazin-1-yi)-ethyil-1,2.6.,7- ol
t6 8 E A]_ | - o D, Q- tu?rt‘gl%hé/dorngpyrrol of 3,2, 1-11Tgui no
1- (2, 3- D hydroi ndol -1-yl ) - 3- net hyl -
g, 0.025 nol. Prepared from 2, 3-di
3,3-dinethylacryloyl chloride a ‘ gt o Exanpl e
89A) was reacted with al upinuq c in a manner
simlar to Exanpl# 8PB t gNve Yhe~titTe conpound as
an orange solid. N-\A/.’ZSg (85%; Ms (APCl), (M
+ 1)+ = 202. 25 WO § O / 026864 PCT/ | B2003/ 003902 -111
B. 8-(2-Ch | oroacet)ﬁ') -6,6-d i methyl -
5, 6- thet maktyrr opfy r3-plpefazia- 1tyl-berizofd]sothiazdle ohgdPécRloride

(9.62 g, 6.34 mmol), product from Example 88B (1.90 g, 7.61 mmol),
anhydrous potassium carbonate (1.93 g, 13.9 mmol), ‘and potassium

bt - 2- en-1-one (5.0
dr oi ndol e and

iodide (200 mg) in acetonitrile (80 ml) was refluxed for 48 hours. The
reaction mixture was concentrated and the residue was partitioned
between methylene chloride and water. The organic layer was dried over
magnesium sulfate, filtered, and concentrated. The crude product was
eluted through a flash column (silica gel 60, 230-400 mesh, EtOAc) to give
a clear, viscous oil which crystallized on standing. Yield = 1.16 g (42%);
MS(APCI), (M + 1)* = 433. 'H-NMR (DMSO-ds, §) 8.03 (d, 2H, J = 9.0
Hz), 7.53 (t, 1H, J =8.1, 7.8 Hz), 7.40 (i, 1H, J = 8.1, 7.3 Hz), 6.87 (d, 2H, J
= 7.3 Hz), 3.69 (t, 2H, J = 5.9, 5.9 Hz), 3.26-3.43 (m, 6H), 2.46-2.78 (m,
12H), 1.78 (m, 2H). CHN: calculated for CosH»sN4OS; C, 69.41%, H
6.52%, N, 12.95%; found C, 69.28%, H, 6.60%, N, 12.65%.

Example 89
9-[2-(4-BENZOIDIISOTHIAZOL-3-YL-PIPERAZIN-1-YL)-ETHYL]-1,1-

DIMETHYL-1,2,6,7-TETRAHYDRO-5H-PYRIDQ[3.2,1-IJIQUINOLIN-3-
ONE
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waoelewandsed i n Exanple 88A to give the

5 Exanple 90A (4.28 g, 0.021 nol) underwent
Friedel -Crafts acylation based on the procedure

as a |ight-brown, anorphous solid. Yield = 5.80 ¢
(99%; M (APCl), (M+ &{5 278, (M- 1)+ = 276, (M
+ 3)+ = 280. 10 C. 8- (2- %roethyl) 6 6-di met hyl -

2,5, 6-tetrahydropyrrol of 3,2, 1- i4Tgui nol i n-4-one N O
Cl Exanple 90B (5.80 g, 0.021 nd%rwent reducti on
based on the procedure descri@eédyl nExanple 88B to

give the title conpou?ﬂ\a 3 Qr ange oil which
crystallized o and gNYi el d N7 g (95%; Ms
(APCl), (M+ 1 M\/éM+ 3)+ = 266. D

8-f 2- (4- Benzof dl \sot hi azol - 3-yl - pi perazin-1-yl)-ethyl|
-6 6- di net hyl 1,9

6 t et rahydr opyrrol of 3, 2, 1 iilquinolin-4-one N O 20 1

Area

hydrochlorlde (808 ng, 3.16 nnDI) based on the
procedure described for anpl e 88C. The title
conpound 25 was taken dt hyl ene chl oride and the
solution treated with 4 I WD 2004/ 026864

PCT/ 1 B2003/ 003902 -112 solution,in 1,4-di oxane to
preci pitate the hydrochl or@)ﬂle\fnaQ. Yield = 482

(32%; MS (APCl), (M+ 1)+ = 447> 1H NVMR (DMBO d6, 8):

8. 10 -
o ngéivigzo%hsly sﬁrr@d §olu§oﬂ| dfl2|)2 3 4 tﬁrdrg/droﬁzdnhol%e:(m 82

nils, 02]8ﬁ mot)s |erdr32|-acejo&<9138Q nﬂ) wg39glquly queg 3,3~

fiodnylscivbieniade oo 9% B0 Tt deatitn Akt

r6fudorty nouby ¥nd Noutdd 3t 30® uiddiltite GR84S hyHrochloric
6.61% N, 10.91% anpl e

11
agict. 2T e A08ePLSORSUEENRS DI ras@&z@n chlarpioris kg RIGRNE
dxtract was concentrated to a red oil. Yield = 15.08 g (81%); MS (APCI),

(M + 1)* = 216.

B. 1,1-Dimethyl-1,2,6,7-tetrahydro-5H-pyrido[3,2, 1-ijlquinolin-3-one

The product from Example 89A (15.08 g, 0.07 mol) was mixed with
aluminum chloride (22.54 g, 0.169 mol, exotherm) and the neat mixture
was heated at 90°C until evolution of HCI ceased. Upon cooling, the
reaction mixture was quenched with cold water and exiracted with
chloroform. The organic extract was dried over magnesium sulfate,
filtered, and concentrated. The crude product was eluted through a flash
column (silica gel 60, 230-400 mesh, 3 : 2 hexanes : EtOAc) to give a
reddish-orange oil. Yield = 3.91 g (26%); MS (APCI), (M + 1)" = 216.

titl e cPOPBROEB/003902
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ETHYL} - 4S- METHYL- 3, 4- DI HYDRO- 1 H QUI NOLI N- 2- ONE The
title conpound was prepared from

W® 2404026864 3- pi peri di n-4-yl - benzo[ d]i soxazol e PCT/IB2003/003902

hydrochl ori de (500 ng, 1.95 nmol. J. Med. Chem,
1985, 28, 761) and 9.

6-(2-ch|oroethyl)-4S—netHQP-3,4-dihydro-l H qui nol i n-2
15 one (658 ng, 2.94 muol, reference to exanple 2)
based on the procedure deﬁcrlbeg |n Exawple 1C to

; Yoo b F 1)+ = 408 (M-1)+ = 206, 1H NVR

—8): 9.98 (s, 1 H, 7.97 (t, 1 H J = 3.4,
5.1 Hz), 7.66 (d, 1 H J 7.25 (t, 1H J =
9.0, 9.0 Hz), 7.04 (s, 1 § 1H J=281
Hz), 6.73 (d, 1 H J = 2 3.12-2.96 (m 4H),

.67-2.47 (m 5H), 2 .99 (m 2H), 1.82

m 2H), 1.14 (d, 3H'C} 6.8 HZ)\. CHN calculated for
C24H26FN302, C, 70. 74%Q—| 6.43% N, 10.31 % found,

C 7% &¥orddnce. witho thb), p%ﬁ@ﬂﬂ’mn @Exaﬁiplém 118 dil@b@&t
(DMSO_ ¢ = 10 25 Exanp

fr@n{ EXﬁmpd%B&Bd@:&i BeE mdébmwegﬂ Fu)edei Gratismroylation
v, cFiRatat it B pre 1 igind profbak! B Eréilk
aﬁadrbboun@sahth p(eelddzt B:24- g (99 %S (NRGHXxA al §)* = 292, (M —
S %%Bhl ri e gﬁ ng, 1.95 mmol. J. Med. Chem, 30

6-(2- chloroethyl) 4, 4-di net hyl - 3, 4-di hydro-1
H-qU| noI [ n 2 onel (1699.rrg, 21 94 mml Exarrpl e 5D) based

l@|£ei _@_négr phous solid. Yield = 319 V\D 2004/ 026864
03902 -113 ny (39% ME (APCI), (M+ 1)+
= 422, (M- 1)+ = 420. 1H NWRY{DVMSO d6, 5): 10.02 (s,
1H),7.97(q,1HJ= , N4C§4Hz)766(d,1
H, =9.0 Hz), 7.25 (t, v 9.3, 9.0 Hz), 7.13
( 1|—|),697(d 1 H ), 6.74 (d, 1 H J
—81Hz)315305'(m3 68(m4H) 2.29 (s,

2t dhe BEodsit o (m@s 69289@ (B34 94%01-3 reolmmdement

cal th@t @aodqgt fem
gt VR0 B 48 it o oo o i

U 4B R ddERg BEEWbeﬂySﬁﬂHeﬁZ@Ls&nﬂxﬁg PYRIERLD!.BBg

BN

E. 9-[2-(4-Benzoldlisothiazol-3-yl-piperazin-1-yl)-ethyl]-1,1-dimethyl-
1,2.6,7-tetrahydro-5H-pyrido[3,2,1-ij]quinolin-3-one

o
Q\’/N\)
/
S-N
The product from Example 89D (849 mg, 3.06 mmol) was reacted

with 3-piperazin-1-yl-benzo[dJisothiazole hydrochloride (652 mg, 2.55
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wgaroissor i de .

The title conpound was prepared from
6-fl uoro-3-pi peridin-4-yi- benzo[d]isothiazol e

and 6-(2-chl oroethyl)-4S-nethyl -3, 4-di hydro-1
H qui nol i n-2-one (615 ng, , § 75 mol , reference to
Exanpl e 2) based on the prd edure descrlbed in 15

nmral el bnt Piedphccduds ARBErildRI6H tmem;ﬁ@ram' OTITh@ftltIe
the hydrochloride salt via nethodol ogy describ

cegmouad was daker: up3im mgtineng chiggdeagagl the quuom reated

oo Mo in 8740 @wrﬁrgarﬁgfed@re Rgirgpife Saf
\4e|8 =L342 r@zsﬁ’%ﬁ ,Mstdr\P@r)— 9. 401)#23 461 71Ha\|r(/tR (tJMlso ds, 3):
8Hk1) (t, 6H8d %44 28)3111%, Tﬁ&(tsﬂﬂ ¥ 7(33 7@%H;)ot5 4(5nﬁt tH J =

B A s, 3HE 60”1 Bt dar 2t 42 BP0 ). s 00
(ﬁﬁz4ﬂﬂgﬁFﬂéﬁ@§2 4-'7[? %nl‘m-l) 23,396/@, bHY E13t803§j3r8@°/2H)\| 1.9906%6H).
n 0 0 %
NG Caislated] 5 Cortbeb@BNEE HOL Go GaRt) b6 61%, N,

9 Ex le 94
1@% %ﬁﬁggw %K?é)%z‘ @ojr?—n‘1 OL- sa\an) ePI PERI DI N- 1
-YLI ETHYL} 4, 4- DI METHYL- 3, 4- DI HYDRO- 1
H QUI NOLI N-2-ONE 5 Th itl d d
froqrh 6-fl uoro- 3- pi per?rgf;mﬁ%l%ﬁnggﬁgo[\d??sgt ﬁ?g;gl e
hsedrzzoratsemzdﬂotrs@rrmzdr_ QBern*ER)t@lrQJrﬁvLﬁETwu e\d

- *Z—chloroeth -4, lr(TIrT’Bth -9, dlhydro
A A - =

based on the procedure descri bed |Exal e 1C to
give a white gl ass. Yreld:339rrg(42% M5 (APCl),
(M+ 1)+ _ 10 438, (M- 1)+ ’ I\11|—|-Nl\/R(DI\/ISOd6,

b): 10.00 (s, 1 H), 8.18 (q, .9, 4.1, 4.9
Hz), 8.01 (d, 1 H J = L, 1H J =66,
6.6 Hz), 7.11 433 1 Ky, 6,95 ( L J = 8.1 H),
6.72 (d, 1 H, 9 NH\%)J, 3.26 ( 1 H, 2.99 (br d,
oH, J = 11.2 Hz)X 2J65 (t, 2H, J = 7.1, 8.3 Hz), 2.49
(m 2H), 2.26 (sS™DH), 2.13 (br t, 2H, J = 10.5, 10.7

Hz), 1.86 (m 4H), 1.16 (s, 15 6H). CHN: cal cul ated
for 025H28FN308 C, 68 62% H, 6. 45% 'N 9. 60%

through 157 represent those trtle‘conpounds prepared
by conbi natorial chem stry nethodol ogy.

L

1-(2,3-Dihydroindol-1-yl)-3-methyl-bui-2-en-1-one (5.0 g, 0.025 mol.
Prepared from 2,3-dihydroindole and 3,3-dimethylacryloyl chloride
according to Example 89A) was reacted with aluminum chloride in a
manner similar fo Example 89B to give the title compound as an orange
solid. Yield = 4.28 g (85%); MS (APCI), (M + 1) = 202.

(500 ng, 1.83 nmol, WO 016079PCHIB2003/003902
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20 Exanpl e 95 2-{6-f2- (4- BENZOY
DI | SOTHI AZOL- 3- YL- Pl PERAZI N- 1- YL) - ETHYL1- 3-

WO/RIDHNR6884 OXO- 3, 4- DI HYDRO- 2H- QUI NOLI N- | - YL} - ACKTHNE2DES/003902

6-[ 2- (4-Benzo[ d] i sot hi azol - 3-yl - pi perazi n-1-yl)-ethyl]
-3-nethyl -3,4 di hydro-1 Hig i nol i n-2-one was dil uted
to 0.50 Mw th anhydrous” t et rahydr of uran, then

pdel i §&5.2thi/@a88tyB-816-diindthw 12 BisPriaBydfd 21- To
t he Inol T none solutron was added potassium

u]uetrtohbdt-me de (0.20 mol, 1.0 Min tetrahydrofuran).
The solution was stirred at—afpient tenperature for
0.5h. 2-Bronp-acetam de wag. dipjuted to 0.50 Mwith

t et rahydrofuran, and add [ [

sol uti on at room t enperatee 0-40 nmmol ). 30 The
solution was stirred overni ghy \at 45 deg C, then

®
cooled to room tenperature. The follow ng day an

addi tional 0.20 mmol of 2-bronp- acetam de was added.
Th t d t at, 45 d !
2004F500lss 9%, (R28055.00558h " by st E O FliapekTiats
gﬁ\éﬁéﬁ ib‘é@ﬁd’ oM iHe Broiedetdosafichire ExAmple BSAMY give the

gani ¢ phase was extracted and concentrated via HI-12
titke woRpoUNtias adighttbrows, anorphans $s)idHPY eld 30R-8000 (99%);

l\’fgf‘%‘%&@) i%%ﬁir@@aﬂﬁr%@ per%?m g§Q'yl Y-ethyl]-3

-met hyl - 2-0x0-3,4 5

di hydr o- 2H- qui noI in-1-yl

CLo00v8darChlorogihyx6,.6rgime X
ge43 Rg 157 were synt heS| zed in conbi natori al

mat  following the steps outlined in

Exanpl e 95 on a 0.10 mol @ S|ng 6-

[ 2- (4- Benzo[ d] i sot hi azol - 3 NZS

-nmet hyl -3, 4-di hydro 10 1

6-[ 2- (4- Benzo[ d] i soCHi az0l -3- yK- pi per azi n-1-yl)-et hyl ]

- 3, 3-dinethyl -3, 4-di hydro-1 gui nol i n- 2- one,

6- [ ZMnﬁﬁ@QQBd(BLMgm @2¢|m6|) underwent reductlon based on the

yl - pi perazin-1-yl)-ethy|]-4-ne X/ % d cy

p;p@ﬁdbﬁgmqecgbgqegn léxargpkaAfBSB to give the title ompound as an

o?&ﬁ&éél[(ﬂ] Eﬁ{s’ta?lré’ec{ enpgfa%m@ 1-yibir &t BYA AashhyMs

(APKR) (- Beﬁwpd}lj dotB)aza26@- y| - pi perazi n-1-yl)-et hyl ]
3,4- 15 dinmethyl -1 H quinolin-2-one,

6- [2 (4- Benzo[ d] i soxazol - 3-yl - pi perazin-1-yl) -

g hy'drﬁ@%ghiaamdthihzbt A -BRlerdiziR-1001p-ethy(l-6,6-dimethyl-

6- [ 2-T74- Benzoldjlsoxazol _-y]-

-acetamde was i solated in
el 2 tetrah ¥ 3(2]'1

MIEO!Q

we

i nO in-2-one,

H- qui nol i n- 20ne and 6-[ 2- (4-

The product from Example 90C (1.0 g, 3.79 mmol) was reacted with

| 3-piperazin-1-yl-benzo[d]isothiazole hydrochloride (808 mg, 3.16 mmol)
based on the procedure described for Example 88C. The title compound
was taken up in methylene chloride and the solution treated with 4.0 N HCI
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Benzo[ d] i soth
i azol - 3-yl -pi perazin-1-yl)-ethyl]-4,4,8-trinethyl -3, 4-

waloohyelised 1 H-qui nol i n-2-one with appropriate BCRB2003/003902

hal i de starting materials and 20 potassium
tert-butoxide. The crude p ucts were purified by
HPLC (30x100 mm CDS- A C(l "5u columm). The title

sobutoru ird§ , 4o fliokxaed %e&ﬁﬁéi@ﬁh‘éﬂﬁ;ﬁﬂ@&ﬁ@ﬁ&?%aﬁy ‘?1eld 482

procedure anal 880us to that described

g (BR%nHMS $PGL){ 62 1) 4= HINISBTID MBS, :5)Y31B| (dd
| T

ki ks é%&'% 7 h\(&%o"zﬂciﬂ RELHAR: 140§t Brod R8s
Hz), 7508 getoeag( ac@@%mu Ey132294, 32 kCHR, (APG!3, ¢#484z),
3[26§g] $2-(my- ‘Bfﬁnﬁgc% £ | @Uﬁhi)Azt;EO 3(sy16H) PIEHAR] Nehlovlgted Tl
TR0 BRI, CoPRRSH YA GH R 134 orrb R0+,
HRFREDB Z\ANVI 1DED MG, 2004/ 026864 PCT/ | B2003/ 003902 - 116
Isolated in 100% purity @254 nm LCVS (APClI) 554

[ MMH + Exanpl e 98
{6-f2-(4-BENZQ DI | SOTHI%%E-@-Q\QL- Pl PERAZI N- 1- YL) - ETHYL

-3 5
Q @a-BE\ IBOXAP 008N PIPERAORTHCY

i 0,
CAPo ETENE TS Dy EAHG . QBRI ONE

6-f 2-
B v pretvre e iU
dij@ewoie heRroahieride 800 img 0B mmoly @ 2@ddnBhem.,

1%?#9&%&%?%. ELbioRsd- 5T R ginugro-1H-quinoiin-2-

on¥L(B5B ThiyL3.93 mmol, reference to example 2) based on the procedure
RGP PEMRREC &SI 8 AROLTIHS ol y Yeoldss 268 mg
G55 MAREPCIP M L'Y'i*l 408, (M — 1)* = 406. 'H-NMR (DMSO-ds, 5):
9.98 (s, 1H), 7.97 (t, 1H, J = 3.4, 5.1 Hz), 7.66 (d, 1H, J = 9.3 Hz), 7.25 (t,
1H,J=9.0, 9.0 Hz), 7.04 (s, 1H), 6.97 (d, 1H, J = 8.1 Hz), 6.73 (d, 1H, J =
7.8 Hz), 8.12-2.96 (m, 4H), 2.67-2.47 (m, 5H), 2.15 (m, 3H), 1.99 (m, 2H),
1.82 (m, 2H), 1.14 (d, 3H, J = 6.8 Hz). CHN: calculated for CaaHosFN3O5,
C, 70.74%, H, 6.43%, N, 10.31%; found, C, 70.22%, H, 6.54%, N, 9.99%.
Optical rotation [0 = -3.6° (DMSO, ¢ = 10 mg/ml).

Example 92
6-{2-[4-(6-FLUORO-BENZO[D]ISOXAZOL-3-YL)-PIPERIDIN-1-YL]-

ETHYL}-4,4-DIMETHYL-3,4-DIHYDRO-1H-QUINOLIN-2-ONE

The title compound was prepared from 6-fluoro-3-piperidin-4-yl-
benzo[dlisoxazole hydrochloride (500 mg, 1.95 mmol. J. Med. Chem.,,
1985, 28, 761) and 6-(2-chloroethyl)-4,4-dimethyl-3,4-dihydro-1H-quinolin-
2-one (699 mg, 2.94 mmol, Example 5D) based on the procedure

described in Example 1C to give a white, amorphous solid. Yield = 319
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20 Exanpl e 101 6-[2- (4- BENZO DI | SOTH
| AZOL- 3- YL- Pl PERAZI N- | - YL) - ETHYLI - 1- ( 2-

WORIDH26864ETHYL) - 3- METHYL- 3, 4- DI HYDRO- 1 H- QUI NCeCTE20@INE3902

| solated in 100% purity @254 nm - LCVS (APCl) 465
[ MtH + 25 Exanpl e 102
2-{6-[2-(4- BENZCIDIISOFHI'% 3- YL- Pl PERAZI N- 1 - YL) - ETH

m 13:93/3) VS (APCI) (M+1 = 422, (M — 1)" = 420. 'H-NMR (DMSO-
HYL- 2- OXO- 3, 4-"DI HY 2H I NOLI N-1-YL}-PROPI ONI TRI

dd, 5): 18.6ResetiH),7.9D08H Hiyrd £5. 8 294 5rhHz), AVBS (APt J 2620

HEl | T A0 5 9. B0 Pl SNt )y Bef 4. J = 7.6 o)
H
SO okt By o008  DORSED L7 SoT at Gl {000

240k t7¢ @2 64) nity18L GVSH)APE HINa galquiatefl-for KeakipdFdaaq C,
7829 . S H0T 1E S SRS E 0. 8%, e 85N, 0.76%.

ETHYL- 2 OXO 34- DI HYDRO 2H QUI NOLI N- | - YL} - ACETAM DE
| solated in 100% purltE @254 nm LCVS (APClI) 478
[M+H]+ Exarrpl e 105 _>ﬂn_p_le_9§

‘ AP RDIN1-FL

: TR TRIAZORSE
4- DI I-E‘DWLZH&MB‘!KBLYMAL-MU}IYBBH HE-A0INOLEVAYONESTER

E i/ﬁll—l]at gd Eﬁ%négorgg’ wf y\ga/%gépsgrggnhggg%s fltgéaﬁg% ?mpendm-4-yl~

b%\kﬂ%ﬁ% %hg&r @ﬁ%&bgﬂ/rg ,::%I(Eﬁgﬁﬁw W(§3)1%0796 A1)
aful E@Fﬁl@r‘{ﬂ@ﬁjl)l—é&lrmtbw -3,4- dmmmptmquwz@nz%nnﬁ n(61t5<:m

(ﬁpar%ols%gfetenc@ to Examp eaéypbasedO gn the procedure described in
Example 1C to give a orange glass upon formation of the hydrochloride
salt via methodology described earlier. Yield = 339 mg (40%); MS (APCI),
M + 1)" =424, (M — 1)" = 422. '"H-NMR (DMSO-dg, 8): 10.38 (br s, 1H),
10.08 (s, 1H), 8.31 (g, 1H, J = 4.9, 3.9, 4.9 Hz), 8.08 (d, 1H, J = 9.0 Hz),
7.42 (t, 1H, J = 8.8, 9.0 Hz), 7.12 (s, 1H), 7.05 (d, 1H, J = 7.8 Hz), 6.80 (d,
1H, J = 8.1 Hz), 3.66-3.00 (m, 10H), 2.55 (dd, 1H, J = 5.9, 5.6 Hz), 2.18
(m, 5H), 1.16 (d, 3H, J = 6.8 Hz). CHN: calculated for Ca4H2sFN3OS
1.1HCI, C, 62.17%, H, 5.89%, N, 9.06%; found, C, 61.79%, H, 6.00%, N,
8.93%. Optical rotation: [0] 25 = -5.6° (DMSO, ¢ = 10 mg/ml).

L
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6-f
2- (4- BENZJ DI | SOTHI AZOL- 3- YL- PI PERAZI N- 1- YL) - ETHYLI - 3,

W@ 200DI0ABEFEHYL- 1- ( 2- OXO 2- PHENYL- ETHYL) - 3, 4- DI HYBRDB2003/003902

H QU NOLIN- 2-ONE Isolated in 88%purity @254 nm
LCV5S (APCI) 539 [MrH + 2 anmpl e 108

6-[ 2- (4- BENZQ DI | SOTHI AZOU1% YL- PI PERAZI N- | - YL) - ETHYLI
-1- M ETHOXYMETHYL- 3, 3- DI METHYL- 3, 4- DI HYDRO- 1

[PERIDIN-1-YLI-

L OSTER G 0GA BIERE s 1
) -118 Isolated in 100% purity .@ 254
nr | TAREIORSTPOLNS (AR ProPaRanisp@ BrHOIo-S-pipbridin Ayl

bé%@@&%ﬁ&ﬁzﬁ%@bh@%@' 68 mg Y's3hnhidr A drd160796 A1)
2Pt }E=(E-dhloRatiyd)-2, 4+ Dhe R4 R YIIDNGHHONIMDIES-o PRGBS ON T,
o et I LO0APU Y (284 Aok AR (A B mple
18l &l aﬁ&ﬂﬁe@é{é&%&a&zbﬁa@ Imgy L(hzﬁ,yms (APC%)Q &“('1 + 1) =
ET -3, 3-Dl HYL- 3, 4- DIl HYDRO"1 H QUI NCLI N- 2- ONE
4B8p(Mt-etl)'i-n 4360 %-BNMR (DIESTEds,nd) 10Q0S(s, APY) B.184@, 1H, J

B oh i AT BN Brittccr 68 VO oT BBl 0 /B BN
TP I MR I S @ PR ), 020,
1hlr 299 (Br 262y =L EAVB HARA.65 47 2H,MHH 7.1, 8.3 Hz), 2.49 (m,
2H), 2.26 (s, 2H), 2.13 (br t, 2H, J = 10.5, 10.7 Hz), 1.86 (m, 4H), 1.16 (s,
6H). CHN: calculated for CasHzsFN3OS, C, 68.62%, H, 6.45%, N, 9.60%;
found, C, 68.69%, H, 6.48%, N, 9.39%.

Examples 95 through 157 represent those title compounds

LCVS (APCl) 465 [ M-H +Exampie84pl e 109
6af2~+( 4~ B Q qn A/ A

prepared by combinatorial chemistry methodology.

Example 95
2-{6-[2-(4-BENZO[DISOTHIAZOL-3-YL-PIPERAZIN-1-YL)-ETHYL]-3-

METHYL-2-OX0-3,4-DIHYDRO-2H-QUINOLIN-1-YL}-ACETAMIDE
6-[2-(4-Benzo[dlisothiazol-3-yl-piperazin-1-yl)-ethyl]-3-methyl-3,4-

dihydro-1H-quinolin-2-one was diluted to 0.50 M with anhydrous
tetrahydrofuran, then delivered to an 8 mL vial via pipette (0.10 mmol). To
the quinolinone solution was added potassium tert-butoxide (0.20 mmol,
1.0 M in tetrahydrofuran). The solution was stirred at ambient temperature
for 0.5h. 2-Bromo-acetamide was diluted to 0.50 M with tetrahydrofuran,
and added to the quinolinone solution at room temperature (0.40 mmol).
The solution was stirred overnight at 45 deg C, then cooled to room
temperature. The following day an additional 0.20 mmol of 2-bromo-
acetamide was added. The reaction was stirred overnight at 45 deg C.
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20 Exanpl e 113 2-{6-f 2-(4- BENZQ DI | SOTH
| AZOL- 3- YL- P| PERAZI N 1- YL) - ETHYLI - 4-

WO/RIDHNR6884 OXO- 3, 4- DI HYDRO- 2H- QUI NOLI N- 1- YL} - PREPI/EIANA/ 3902

E Isolated in 100% purity @254 nm LCMS (APClI) 478
[ MtH + 25 Exanple 114 2- {q1L52 (4- BENZOF
DI | SOTHI AZQOL- 3- YL- Pl PERAZI'N®T - YL) - ETHYLI - 4-

THeT I¥ctign Q& pattitindPREN22HRU SRl Bbdta¥d- lanbt PHRENYater.
PROP| ONAM DE 30 |solated in 100% pur | téi@ 254 nm LCMS

Qraruic)phese Was sxiragiedath corsadatetyia BY ok Cens¥ae. The

%ﬁ%ﬁ?ﬁ%ﬁ% PRPHERPRYRRDSA G p) qu column). 2-6-

%zamxmmummgyl)mylmmgw ace&BLmACI D
5 THYL ESTER | sol ated in 100% purity
dinyeep-RHaganpin-irul-aesiamive wWas I@Jq@d( g EQQ%OP@NWS@HZM

S S SO L v 5. 4- b1 EoRO. 1

H QUIENQmpﬂaQ 96€NH hw=ob aiyamesmeﬂol?‘i/c?qimbmajor@ Abdamriprmat
fé‘ Wﬂé tf%@% Exayn @Rf&m\rmpt $¢3le ing 6-
[2 44- %I%éﬁ@z@é@l%ﬁéﬁ%ﬁ%ﬁ%@%@ ety @h&dro-

ONE I'sol ated i urity @ 254
1&‘@@3”9%%%25 pHR1{§-Berro|diisathitzol BiYl-piperazin-1-yl)-ethyl]-

%ﬁiﬁa&?\ygﬁ@%@ %ﬂ%lﬁ%ng Y16 E &Egé%zol\[lajlsc}{h azgl-é_-l
yiHp P rAAARD- A He (Bl MO dth ) 1=304 Jdi HENGhiRLlF-2- éﬁ’é at egl[2{u-
Ble%z%cf) |lsJ;£»|(ézol- ?/%I}%lpgraz"f; -1-yl)- e’:%?]ci me’?hyl % 4- dlhydro -1H-
quinolin-2-one,  6-[2-(4-Benzo[d]isothiazol-3-yi-piperazin-1-yl)-ethyi]-3,4-
dimethyl-1H-quinolin-2-one, 6-[2-(4-Benzo[d]isoxazol-3-yl-piperazin-1-yi)-
ethyl]-3,4-dimethyl-1H-quinolin-2-one, 6-[2-(4-Benzo[d]isoxazol-3-yi-
piperazin-1-yl)-ethyl]-3,4-dimethyl-1H-quinolin-2-one, and 6-{2-(4-
Benzo[dJisothiazol-3-yl-piperazin-1-yl)-ethyl]-4,4,8-trimethyl-3,4-dihydro-
1H-quinolin-2-one with appropriate alkyl halide starting materials and
potassium tert-butoxide. The crude products were purified by HPLC
(80x100 mm ODS-A C(18) 5u column).

The title compounds of Examples 96-157 were prepared by a
procedure analogous to that described for Example 95.

Example 96
2-{6-[2-(4-BENZOI[D]JISOTHIAZOL-3-YL-PIPERAZIN-1-YL)-ETHYL]-3-
METHYL-2-0X0-3,4-DIHYDRO-2H-QUINOLIN-1-YL}-PROPIONAMIDE
Isolated in 100% purity @ 254 nm; LCMS (APCI) 478 [M+H]*

Example 97
2ﬁ-{2-(4-BENZO[D]ISOTHIAZOL-3-YL-PI PERAZIN-1-YL)-ETHYL]-3-
METHYL-2-OX0-3,4-DIHYDRO-2H-QUINOLIN-1-YL }-N-PHENYL-
PROPIONAMIDE
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25 Exanpl e 119 6-[ 2- (4- BENZOf
DI | SOTHI AZOL- 3- YL- PI PERAZI N- 1- YL) - ETHYLI - 1-

WETH¥I026864VETHYL- 3, 4- DI HYDRO- 1 H- QUI NOLI N- 2- ONBPCT/1B2003/003902

| solated in 100% purity @254 nm LCVS (APCl) 435

[ MtH + 30 Exanple 120 11

6-f 2- (4- BENZ( DI | SOTHI AZQL- 8 vL-pi

PERAZd Mtb Y- ) 064 Dty 4@ DEATHIE 1 EMS (RPCI) 554 [M+H]*

2- TRI FLUORO- ETHYL 34DIHYDROIH-QJII\I(1II\I—2 ONE WO
2004/ 026864 PCT/ | B2003/ 003902 -120 Isolated in 100%

purity @254 nm LCNVS 9 [ MtH + Exanple 121
6- f 2- ( 4- BENZOY el ¥

[I\/HrH] + Exarrpl e 122 2 2E ENZOF

DI | SOXAZOL- 3- YL- Pl PE - —ETHYLI -4- 10
MVETHYéol2te@WD180% PlifityDRR24-h QLS KARCYL4INDERAM DE
Isolated in 89% purity @254 nm LCVS (APClI) 448

[ MtH + Exanpl e 123 2-(6-f 2- (4- BENZOf

DI | SOXAZOL- 3- YL- Pl PERA@MPG@Q) - ETHYLI - 4- 15

VETHYL- 2- OXO- 3, 4- DI HY

: %HDRQ 1HAQUINOLIN-2-

I\/ETHYL 2 OXCo 3, 4-Di HYDRO @NQJI NO_I N-1-YL}- N- PHENYL-
PROPI ONAM DE | sol ated in T00% purity nm

( APClisolgteghip100%RHrN @ 294 nos LLAIP iAt%J)B@@WW]

DI | SOXAZOL- 3- YL- Pl PERAZI N- 1- YL) - ETHYLI -

METHYL- 2- OXO- 3, 4- DI HYDRO- 2H QUI NCLI N-1 - YL} - ACETI C
ACI D ETHYL ESTER Exampie 100

6-[2-(4-BENZO[D]ISOTHIAZOL-3-YL-PIPERAZIN-1-YL)-ETHYL]-3-
METHYL-1-(2-OX0O-2-PHENYL-ETHYL)-3,4-DIHYDRO-1H-QUINOLIN-2-
ONE |
Isolated in 100% purity @ 254 nm; LCMS (APCI) 525 [M+H]*

Example 101
6-[2-(4-BENZO[DIISOTHIAZOL-3-YL-PIPERAZIN-1-YL)-ETHYL]-1-(2-
METHOXY-ETHYL)-3-METHYL-3,4-DIHYDRO-1H-QUINOLIN-2-ONE

Isolated in 100% purity @ 254 nm; LCMS (APCI) 465 [M+H]"

Example 102
2-16-[2-(4-BENZO[D]ISOTHIAZOL-3-YL-PIPERAZIN-1-YL)-ETHYL]-3-

METHYL-2-0X0-3,4-DIHYDRO-2H-QUINOLIN-1-YL}-PROPIONITRILE
Isolated in 100% purity @ 254 nm; LCMS (APC!) 460 [M+H]*

Example 103
6-[2-(4-BENZO[DIISOTHIAZOL-3-YL-PIPERAZI N-1-YL)-ETHYL]-1-

ISOBUTYL-3-METHYL-3,4-DIHYDRO-1H-QUINOLIN-2-ONE
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Isolated in 100% purity @254 nm LCVS (APCl) 477
[ MiH + 30 Exanple 126 6-f2-(4- BENZOF

WOR0SQRGREOL - 3- YL- Pl PERAZI N- 1- YL) - ETHYLI - 1- ( 3, 3PCT/IB2003/003902

DI METHYL- 2- OXO- BUTYL) - 4- METHYL- 3, 4- DI HYDRO- 1

H QUINCLIN-2- ONE WO 20044 026864 PCT/ | B2003/ 003902
-121 Isolated in 100% purity @254 nm LCVS (APClI) 489
[ M-Hgblat&f HPO®6 Wit @ 254 nm; LCMS ﬁpc» 463 [M+H]*

2- (4- BENZQ DI | SOXAZQOL- 3- YL- Pl PERAZI N- |

-YL) - ETHYL1-1-(2- 5

METHOXY- ETHYL) - 4- METHYL 3, 4-O4YDRO- 1 H QUI NOLI N- 2- ONE
I solated in 100% purit LCVS (APClI) 449

N tb 4 BENPODISOTHIAZOL-3-YL -PIPERAZIN-1-YL)-ETHYL]-3,3-

DIETAIYL 2. OX0-34 DIRYOROBH-QUINOUN S AGE TAMTE ™

S R PSR R
MtH] + Exanple 1
?EEEFEI-Y(L4EI_EE’A\,I-Z§/IE'[I?:_|IYE_03, AMPEFR&ZJ: MI- KI—L)Z: gl\"I;YLl- 1

§9lALLBENY Gt DABTRHIAROL@ A4 PIERAGME 10APFE HYLS-3.3-
BEXd e ~o- D

I

[ MFHF 130 [2-14-BENZ J

| BOMETIAY | 2-QXAPBRERNEY th@mﬂ-vgmcmc ACID

| SOBUTYL- 4- METHYL- 3, 4 QUI NOLI N- 2- ONE

| solated in 100% puri LCVS (APCl) 447

[ N“"']s*olat%&@ﬂﬁb@"/ol@@rit‘\q @ 254 nm; LCMS (APCI) 507 [M+H]"

6- [ 2- (4- BENZQ DI | SOTHI AZOL- 3- YL- PI PERAZI'N- 1- YL) - ETHYLI
-1-(3 3- 25 DI M ETHYL-2-OXO-B UTYL)-3,4-D | M ETHYL-
1 H QUINOLIN-2-ONE | sg) i 100% purity @254 nm
LCVS (APCl) 517 [ MtH + 32

&~ [22(4( B ERZISTO] SOTSIAAOMZ SLYL3 PYPE RAPERAZY IN-ETMYILI B H33-1
“1-T2-(2- 30 HYDROXY-ETHOXY) - ETHYL] - 3, 4- D YL -

H .m.}’ﬂ LI ‘?«.".f-'g. 2 ggs"u.!.él}g..e E1) 4,' &) 3-.:.1,..'.'
LCVB (APCI) 507 [ MrHGtINOLIN-2-ONE

Isolated in 100% purity @ 254 nm; LCMS (APCI) 519 [M+H]"*

Example 107
6-[2-(4-BENZO[DIISOTHIAZOL-3-YL-PIPERAZIN-1-YL)-ETHYL]-3,3-

DIMETHYL-1-(2-OX0-2-PHENYL-ETHYL)-3.4-DIHYDRO-1H-QUINOLIN-
2-ONE
Isolated in 88% purity @ 254 nm; LCMS (APCI) 539 [M+H]*

Example 108
6-[2-(4-BENZO[DISOTHIAZOL-3-YL-PIPERAZIN-1-YL)-ETHYL]-1-

METHOXYMETHYL-3,3-DIMETHYL-3,4-DIHYDRO-1H-QUINOLIN-2-ONE

Isolated in 100% purity @ 254 nm; LCMS (APCI) 465 [M+H]"

Example 109
6-[2-(4-BENZO[ D]ISOTHIAZOL-3-YL-PIPERAZIN-1 -YL)-ETHYL]-1-(2-
METHOXY-ETHYL)-3,3-DIMETHYL-3,4-DIHYDRO-1H-QUINOLIN-2-ONE
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WD 2004/ 026864 PCT/ | B2003/ 003902 -122 Exanple 133
6-[ 2- (4- BENZJ DI | SOTHI AZCL- 3- YL- PI PERAZI N-1 - YL) - ETHYLI

WO 200¢/22680ETHOXY- ETHYL) - 3 4- DI METHYL- 1 H- QUI NOLPQCE/BB20NEF03902

Isolated in 100% purity @254 nm LCVS (APCl) 477

[ MiH] + 5 Exanpl e 134 6-[2- {EBFBENZ(I DI | SOTH

| AZQOL- 3- YL- Pl PERAZI N-1 - YL) HYLI

ETHYLIs8|ate DinVEIBYS putityH@E AGInh;N-CMGNR RGIP Uao ¢rll-+iH]" 100%
purity @254 nm LCVMS (APCl) 447 [MtH + 10 Exanpl e
135

6- [ 2- (4- BENZQ DI | SOTH! AZQmpsie YlyoP! PERAZI N- | - YL) - ETHYLI
-3,4- DI METHYL-1-(2 2 Z- TR |—LUUHUETHYL) 1

R 4B ‘@Lr['g"c‘lf"‘ £0 Lr&YLdﬂ%ERAZN1@I2€EITHWU 3,3~

1 SemdRin. meq%galw@@sa rith cmmgw»@)@b& [mﬂ]at ed

in 100% purity @
Exanpl e 137

2-{6-[2-(4-BENZQ DI | SO YL- PI PERAZI N- | - YL) - ETHYL
| -3,4- DI M ETHYL- 2- OX%—I—NO N 1- YL} - AC ETAM |
DE 8- @(@BENZ@ID@I«S@WIM@L-@\@MMRAM& YAPSH)-MQQ-

4 nm LCVB (APCI)" 475" [ MFH] +

[ M+H]

2-{6- h 3B

'ﬁH] 2’%%30‘?% “&‘%%?ﬁur g £ dé?‘%'%%’;ﬁ}?ﬁ“ =
MHH] +

Example 112
6-[2-(4-BENZO[D]ISOTHIAZOL-3-YL-PIPERAZIN-1-YL)-ETHYL]-1-

ISOBUTYL-3,3-DIMETHYL-3,4-DIHYDRO-1H-QUINOLIN-2-ONE

H,C o
s-N s
YN N o)
7 N  CH,
CH

Isolated in 100% purity @ 254 nm, LCMS (APCI) 477 [M+H]"

Example 113
2-{6-[2-(4-BENZO[D]ISOTHIAZOL -3-YL-PIPERAZIN-1-YL)-ETHYL]-4-
METHYL-2-OX0-3.4-DIHYDRO-2H-QUINOLIN-1-YL}-PROPIONAMIDE
Isolated in 100% purity @ 254 nm; LCMS (APCI) 478 [M+H]*

Example 114
2-{6-[2-(4-BENZOIDIISOTHIAZOL-3-YL-PIPERAZIN-1-YL)-ETHYL]-4-

METHYL-2-OX0-3,4-DIHYDRO-2H-QUINOLIN-1-YL}-N-PHENYL-
PROPIONAMIDE
Isolated in 100% purity @ 254 nm; LCMS (APCI) 554 [M+H]*
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Exanpl e 139
{6-[2-(4-BENZJ DI | SOXAZOL- 3- YL- Pl PERAZI N- | - YL) - ETHYLI -

W 2004/0RUSMETHYL - 2- OXO- 2H- QUI NOLI N- 1 - YL} - ACETI C BCI/DB2003/003902

ETHYL ESTER WD 2004/ 026864 PCT/1B2003/ 003902 -123

| solated in 100% purity @@4 nm LCMS (APClI) 489

[ MtH + Exanpl e 140

2-{6-[2-(4- BENZJ D] | SOXAZOL- 3- YL- Pl PERAZI N- 1- YL) - ETHYL

-3,4- 5 DI METHYL- 2- OXO- 2H QUI NOLI N- 1- YL} PROPI ONI C

ACI D METHYL ESTER |scEmmﬂ|eLh151 00% purity @254 nm
A H A

2FN 1-YL)-ETHYLL4-

TlEWI:hiLD)dG JDIHYDRO 2H- QUINOLIN 1-YLI-ACETIC ACID
DI NETHYL 2- OXO BUTYL) - 3, Z- D L-1 H QU NOLI N- 2- ONE
Isolated in 100% puri@%@ﬁa\( LCMS (APCI) 501
[ M+ b Bnd A4 e h s 13 YL- Pl
bRty O ey £ 7o e EGMEXAPCHASY Rhett
DI METHYL- 1- ( 2- OXO- 2- PHENYL- ETHYL) - 1 H QUI NOLI N- 2- ONE

| solated in 100% purit 254 LCMS (APCI) 521
[MrH + Exanpl e 143 20 Ex e’ {E"

|§U1$@K2@E—3&LYP#E;§EBM1WL

LCI\/IS (APCI) 461 [MH—|] ‘A 5@@@' e 144 25
2-{6-f2-(4-BENZO DI | SO =3- YL- Pl PERAZI N- | - YL) - ETHYL
| - 3, fsol&leMER HB0%2 p(HP-@ HIAUMMNOLCNS (AR RREAINGNHITRI LE
Isolated in 96% purity @254 nm LCMS (APClI) 456

[ MtH + Exanpl e 145 30 6-f 2-(4- BENZ( DI | SOXAZOL- 3- YL- PI
PERAZI N-1 - YL) - ETHYLI - 1 : 4- DI METHYL- 1

H QUI NOLI N- 2- ONE | sol aﬁgﬁrﬁ%% purity @254 nm

L O/ {(ABENZ O [ SOMHIAZOD-2004P IPERBAZIN-1-YL)-ETHYL -4~

ME'I'/I-I\RZ?OL%/ 8X%%8-?PHENYL-ETHYL)-3,4-D|HYDRO~1 H-QUINOLIN-2-

ONE
Isolated in 100% purity @ 254 nm; LCMS (APCI) 525 [M+H]*

Example 118
2-16-[2-(4-BENZOIDIISOTHIAZOL-3-YL-PIPERAZIN-1-YL)-ETHYL]-4-

METHYL-2-OX0-3,4-DIHYDRO-2H-QUINOLIN-1-YL}-PROPIONITRILE
Isolated in 100% purity @ 254 nm; LCMS (APCI) 460 [M+H]"

Example 119
6-[2-(4-BENZO[DJIISOTHIAZOL-3-YL-PIPERAZIN-1-YL)-ETHYL]-1-

ETHYL-4-METHYL-3.4-DIHYDRO-1H-QUINOLIN-2-ONE
Isolated in 100% purity @ 254 nm; LCMS (APCI) 435 [M+H]"

Example 120
6-[2-(4-BENZO[D]ISOTHIAZOL-3-YL-PIPERAZIN-1-YL)-ETHYL]-4-
METHYL-1-(2,2.2-TRIFLUORO-ETHYL)-3,4-DIHYDRO-1H-QUINOLIN-2-
ONE
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WO 2004Dp8ETHYL- 1- (2, 2, 2- TRI FLUORO ETHYL) - 1

-124 Exanpl e 146
6- [ 2- (4- BENZ( DI | SOXAZOL- 3- YL- PI PERAZI N- | - YL) - ETHYLI - 3

H QUI NOLIN-2-ONE Isolated in 100% purity @ 254 nm
LCMS (APClI) 485 [M+H + 5, Exanpl e 147

{6-[2-(4-BENZJ DI | SOTHI AZOE~'3- YL- Pl PERAZI N- | - YL) - ETHYL
| - 4, fscfatedith NEORY budty BR53 AmDLCMS (APCI) 489 [M+H]
HYDRO- 2H- QUI NOLI N- I - YL} ACETI C ACI D ETHYL ESTER 10
Isolated in 96% purity @254 nm LCMS (APCI) 521

[ MtH + Exanpl e 148 6-E2- d

DI | SOTH AZQOL- 3- YL- Pl PE =—rtL) - ETHYLI - 4, 4, 8-
TRE2-THBENZ OEDITSOTHIAZ OLFYRAPIP BERAXINNOLY IN-2TENE]-156

! So'l ﬂaésd%'! ”ﬂlgoﬂoéofg%r\}f-g 4B ErbAS.1HAGNEER S-SR
o R A RSB

4-DIHYDRO- 1 H QUINCLIN-2-ONE 20 Isolated in 100%
purity @254 nm LCMVS PCl [ MtH + Exanpl e 150
6-[ 2- (4- BENzJ DI | SOTHI MPI PERAZI N- 1 - YL) - ETHYL1
- 12§@12§JQ@N%E;D_‘&SO§(AQ@_ §R*LM5TF’E'RA§II‘4 1DVQERQYLJ-4-
- solat e opurl y nm
LCviB XO» 3[4y YDBRE Y AD J 1YY AMIDE

B#Lé@*é%&nﬁ% R g B L?%S%%E%%ﬁ e
H QUI NOLIN-2- 30 ONE Isolated in 96% purity @254 nm

LCMS (APCI) 507 [ M+H + WD 2004/ 026864
PCT/ | B2003/ 003902 - 12EXepigi23 152 6- f 2- (4- BENZOf

DI b 36151 AtnBolbn OB -pitbe REANM-viL - EFHRr1 1-4-
METHYL-2-OX0-3.4-DIHYDRO-2H-QUINOLIN-1-YL}-PROPIONAMIDE
Isolated in 97% purity @ 254 nm; LCMS (APCI) 462 [M+H]*

Example 124
2-{6-[2-(4-BENZO[DIISOXAZOL-3-YL-PIPERAZIN-1-YL)-ETHYL]-4-

METHYL-2-0X0-3,4-DIHYDRO-2H-QUINOLIN-1-YL}-N-PHENYL-
PROPIONAMIDE
isolated in 100% purity @ 254 nm; LCMS (APCI) 538+H]"

Example 125
{6-[2-(4-BENZO[DIISOXAZOL-3-YL-PIPERAZIN-1-YL)-ETHYL]-4-

METHYL-2-OX0O-3,4-DIHYDRO-2H-QUINOLIN-1-YL}-ACETIC ACID
ETHYL ESTER
Isolated in 100% purity @ 254 nm; LCMS (APCI) 477 [M+H]*

Example 126
6-[2-(4-BENZO[DIISOXAZOL-3-YL-PIPERAZIN-1-YL)-ETHYL]J-1-(3,3-
DIMETHYL-2-OX0O-BUTYL)-4-METHYL-3,4-DIHYDRO-1H-QUINOLIN-2-
ONE

PCT/IB2003/003902
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DI METHYL- PROPYL) - 4, 4, 8- TRI METHYL- 3, 4- DI HYDRO- 1
H QU NOLIN-2- ONE 5 Isolated in 93% purity @254 nm

WO ONE0EARCI ) 505 [ MWH] + Exanpl e 153 PCT/IB2003/003902

6- [ 2- (4- BENzQ DI | SOTH
| AZOL- 3- YL- PI PERAZI N- | - YL) - NgHYLl
CYCLOHEXYLNETHYL- 4, 4, 8- TRI NVETHYL- 3, 4- DI HYDRO- 1

H QUI NOldtbH niOOQ%/@IEntys@lmMn; hCMBARCH)i480 [@-AF7E nm
LCVB (APClI) 531 [M+H + Exanple 154
6- [ 2- (4- BENZQ DI | SOTHI AZOL- 3- YL- PI PERAZI

N-1-YL)-ETHYLI -1 15  Evample 127
CYCLOBUTYLNETHYL- 4, 4, 8- TR NERAVA: 3, 4- DI HYDRO 1

H @MM@EQMMIPHMM Y1) EET ISR
e 20

1o m&m 406%8er& P@thrﬁ ECM hég 2[5M+H]m
H QU NOLIN-2-ONE Tsolated in 100% purity

LCVS (APClI) 491 [ MtH] + Exanpl e 156 25

6- f 2- (4- BENZOFD1I SOTHI Aol Yi;P! PERAZI N-1 - YL) - ETHYLI
-1- BUTYL-4, 4, 8-TRI MET DRO 1

H caafmmaEmmeXAza@- -IYLlr@m%szm-y \@)-?E’#Hm 4-

L 91[|\/H-H+ Exa Ie 157

-1- Y

wﬁﬁé‘é@*’. o "fO@“r’flﬁ“?;% fius ﬂ"EDo 5 %%ML

LCVS (APCl) 489 [ MrH + WD 2004/ 026864

PCT/ 1 B2003/ 003902 -126_ Exanpl 158

6- (2-[ 4- (5- FLUO?OBENZ?%—’@H@E)&%@O-S YL

-& NXODYISOXAZOY L33 -BiERRABNN YIS -ETHYL]-1-ETHYL-

FHFQONOLITN-2-ONE (3) ON N ON
4-METHYL-3,4-DIHYDRO-1H-QUINOLIN-2-ONE

Isolated in 100% purity @ 254 nm; LCMS (APCI) 419 [M+HJ*

1V

Example 130
6-[2-(4-BENZOID]ISOXAZOL-3-YL-PIPERAZIN-1-YL)-ETHYL]-1-

ISOBUTYL-4-METHYL-3,4-DIHYDRO-1H-QUINOLIN-2-ONE
Isolated in 100% purity @ 254 nm; LCMS (APCI) 447 [M+H]*

Example 131
6-[2-(4-BENZO[DIISOTHIAZOL-3-YL-PIPERAZIN-1-YL)-ETHYL]-1-(3,3-

DIMETHYL.-2-OXO-BUTYL)-3.4-DIMETHYL-1H-QUINOLIN-2-ONE
Isolated in 100% purity @ 254 nm; LCMS (APCI) 517 [M+H]*

Example 132
6-[2-(4-BENZO[DIISOTHIAZOL-3-YL-PIPERAZIN-1-YL)-ETHYL]-1-[2-(2-

HYDROXY-ETHOXY)-ETHYL]-3,4-DIMETHYL-1H-QUINOLIN-2-ONE
Isolated in 100% purity @ 254 nm; LCMS (APCI) 507 [M+H]*
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ON CL1'\ ~FBBHONV NOFHNO CCH 5 AA
Referring to the schene i medi ately above, in a 10 nL
wWOonR@roR9e reaction vial was conbi ned 0.25 g POr/82003/003902
nmol) AA 0.35 g K2C03 (2.5 eq, 10 0.0025 nol), 0.18 g
pot assi um i odide (KI) (1 ggp 0.001 nol), 4 nL CH3CN,
and 0. 35 g BB,

(1.5 eq,
0935 ! 10, v 0P
it p%iﬁ%kvt QTPWL% @m'MfEﬁH\a_ etk heoure*wbwmg

sol i d was—gried T Vatuo ar 60 C for 24 h. This gave
0. 31 Igplated 1% 160Udpuityo@2G4 (M3 LEWS (ARCY)i @r?dbM+H%
Approximately 82 ng of this material was purified by
preparative HPLC (YMC 30 x 100 nm ODS-A 5 uM C18,
eluting with CH3CN H2Oexafphb1484 TFA) to give 42 ng of
a solid that was 0 00% pure b HPhC a) 254

HZ Ziscbibtedﬁnao()% pﬂlrlty"@ 254 At $CMS F(B\PCT) 541 W+Hi]*1l:l)l)

7.6 (s, 1 H, 7m1H),80(d J=2.4 Hz, 1
117(s 1 H. I\/IS[I\/H-I—I]+ 421. Exanple 159

6-{2-[ 4- (6- FLUORO BENZ OL- 3-YL) - PI PERAZI N- 1- Y
L] - 25 ETHYL}- 3, 4-DI ME I NOLI N- 2- ONE WO
20841- QQBEWCFPD'WSCBEQWCODEQWZ-PIPEEAZIN -1 YL) ETHYL]-3.4-
6-{2-[4- - DL PR _Q_Z(!)N-El-y

| ] - EAME ‘ i
pf ePaEs tébsm' 1@0“3’(?%&3?@1554 %WILWBQ(A@CD 501 [M+H]*
uor o- per azi benzo[d] i soxazol e
hydrochl or| de HPLC. 100 % purity @254 and 214 nM
VB [MiH 4 = 421. 5 Example 136
6-[2-(4-BENZO[D]ISOTHIAZOL-3-YL-PIPERAZIN-1-YL)-ETHYL]-1-
ISOBUTYL-3,4-DIMETHYL-1H-QUINOLIN-2-ONE

Isolated in 100% purity @ 254 nm; LCMS (APCI) 475 [M+H]*

Example 137
2.16-[2-(4-BENZO[D]ISOXAZOL -3-YL-PIPERAZIN-1-YL)-ETHYL]-3.4-

DIMETHYL-2-OXO-2H-QUINOLIN-1-YL}-ACETAMIDE
Isolated in 94% purity @ 254 nm; LCMS (APCI) 460 [M+H]*

Example 138
2.{6-[2-(4-BENZO[D]ISOXAZOL-3-YL-PIPERAZIN-1-YL)-ETHYL]-3,4-

DIMETHYL-2-OXO-2H-QUINOLIN-1-YL}-PROPIONAMIDE
Isolated in 100% purity @ 254 nm; LCMS (APCl) 474 [M+HT*

Example 139
{6-[2-(4-BENZO[DIISOXAZOL-3-YL-PIPERAZIN-1-YL)-ETHYL]-3.4~

DIMETHYL-2-OXO-2H-QUINOLIN-1-YL}-ACETIC ACID ETHYL ESTER
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W beo4B2ddvA_} - 3, 4- DI METHYL-1 H QUI NOLI N- 2- ONE

Exanpl e 160
6-{2-[ 4- (5- CHLORO BENzZ(Q DI | SOXAZQL- 3- YL) - Pl PERAZI N- 1- Y

6-{2-[4-(5-Chl oro-benzo[ d]i soxazol -3-yl)-pi perazin-1-y
|']-ethyl}-3,4- 10 dinet hyg2 H qui nol i n- 2- one was
prepared as in Exanple 158€npl oyi ng 5-

Chl ofR1adefiiP $0@% furity s@ﬁsarmﬁ{ OEMR WeROl) @89HRILE]* 100 %
purity @2%134 anJﬂ{214 nM M [ MtH] + = %7 Exanpl e 161
6- 2- 14- (5- M ETHOXY- BENZJ DI | SOTHI AZOL- 3- YL) - PI PERAZI
N-1-YLI - 15 ETHYL}- 3, 1 H QUI NCOLI N-2- ONE
6-{2-[ 4- (5- Met hoxy- be4E -Q_MG
nZQGIFiJ(MBENZ@MH%XA)ZOM;ENBPIImEBAﬂIN—th)fEH'HYL]—BA-

TR Oto QU'J] QUG ST PES pRORRE AR D RRE v

5- Met hoxy- 3- pi perazin- 1- Bepzo[ d] i sot hiazole; HPLC:
100 % purity @254 and M M5 [MHH] * = 449. 20
Exanfgataté@an 100% purity @ 254 nm; LCMS (APCI) 489 [M+H]"
6-{2-[4-(7- FLUORO BENZQ DI | SOTHI AZQOL- 3- YL) - PI PERAZI N- 1
- YLl - ETHYL}- 3, 4- DI METHYL-1 H QUI NOLI N- 2- ONE
6-{2-[4-(7-Fl uoro-benzp{shbroidy azol - 3-yl ) - pi perazi n-1
-yI] et hyl }- 3, 4- 25 dl_—t‘wy - ui nol i n-2-one
bepeARENZOID (s %{N 17YL) ETHYL]-1 (3 3-

VS [ %Lélﬁfbd-m‘ﬁwmwz@@%ﬁm LCMS (APCI) 501 [M+H]

6-{2-[4-(6-FL g DI | SOTH AZQOL- 3- YL) - Pl PERAZI N- 1
-YLlI - 30 ETHYL -3 4-DI METHYL-1 H QUI NOLI N-2- ONE WO
2004/ 026864 PCT/ | B2003£ 2140128

6-{2-[4-(6-Fl uoro-benz azol - 3-yi) - plperaz|n 1

-yel lZgEkBE!&Z@IBHS@DWCDM—IS—YL-&FPIEEHMINHLZ’M Hs]-3.4

preoared as | oI-

Fl uld

?’GQWIéélﬁte@l%ﬁ‘bO‘V?Bgn@ll@ @M nM5 Udeﬂ(AP€|)4§271 [l\ﬁ+ﬁ]¢anpl e

Example 143
6-[2-(4-BENZO[D]ISOXAZOL-3-YL-PIPERAZIN-1-YL)-ETHYL]-1-(2-
METHOXY-ETHYL)-3,4-DIMETHYL-1H-QUINOLIN-2-ONE
Isolated in 100% purity @ 254 nm; LCMS (APCI) 461 [M+H]"

Example 144
2.16-[2-(4-BENZO[DIISOXAZOL-3-YL-PIPERAZIN-1-YL)-ETHYL ]-3.4-
DIMETHYL-2-0X0-2H-QUINOLIN-1-YL}-PROPIONITRILE

Isolated in 96% purity @ 254 nm; LCMS (APCI) 456 [M+H]"

Example 145
6-[2-(4-BENZO[D]ISOXAZOL-3-YL-P IPERAZIN-1-YL)-ETHYL]-1-ETHYL-

3.4-DIMETHYL-1H-QUINOLIN-2-ONE
Isolated in 100% purity @ 254 nm; LCMS (APCI) 431 [M+HT*

PCT/IB2003/003902
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WOR@QU02dBE4 N- 2- ONE

6-{ 2- f 4- (5- FLUORO- BENZO( DI | SOTH
| AZOL- 3- YL) - Pl PERAZI N- 1- YLI - ETHYL}- 3, 4- DI METHYL- 1

6-{2-[4-(5-Fl uoro-benzo[d]isothi azol -3-yl)-pi perazin-1
-yl]-ethyl}-3,4- dinethyl4ds4H quinolin-2-one was
prepared as in Exanple 158 enpl oying 5- 10

Fl uor o- 3- pi per azi n- 1- yExadmptenl48 i sot hi azol e. HPLC: 100

10 B5! ¥ RZR o 88%ats BN WP M. TP ETiiahe
6 {@rMETH@LFl— ﬁﬁtﬂ@@n@@ﬁﬁl QHQBMNOLBN%MMEN 1

6- {24$01a’(e@LIHI1lSD@f’/0Pb@TMz@[%ﬁ4 56Y M&AB% A}BQ)MJeH] di n-1
-yl]-ethyl}-3,4- dinmethyl-1 H quinolin-2-one was
prepared as in Exanple 158 enpl oyi ng 6-

FI uor o- 3- pi peri din-4-y xbg@@ﬂ 47i sot h| azoI e HPLC. 100
a 254 ar_}dI214 n F[Mk |l e

ST 4.8

g2 HA4-F 5
ﬁf@ﬁﬁh 22 &_%3-3 '?ZTHW}DMQH MBI 1N-1-YL}-ACETIC ACID
6- (2-[ 4- (6- Fl uor o- benEJHNL &3d&AdI - 3- yl ) - pi pe

or cpdpaatedin g kselibt @ SaFRamCerpBETeal flasene o

FI uor o- 3- pi peri di n-4-yl -benzo[ d] i soxazol e. HPLC. 100 %
purity @254 and 25 214 nM MS [M+H + = 420. Exanpl e

1676{2f4(1 Example 148
H 0 ] E!@ gglﬁf gl

- 129 Thlmmaﬂ‘azanENWLJs &Dlwmmw lhmumuor PABNE382

ng, I.60 mmol was reacted wth the ar ed
in stleplagedin ustyy @ 2§9%LCMS1A%{§? ?8%§Mé’[iip
the procedure given in step C of Exanple 1 to give
the title conmpound which precipitated out of solution
as an anorphous 5 sol i (Exam@egﬂGduct obt ai ned was
pur|2f|eé3| b

ﬁf EUSWETHYL@@WL%@M ®|HYDﬂ®L1H @WNWN&G@\JE
" “leolated in 100% punty @ 254 nm; LCMS (APCI) 505 [M+H]*

Example 150
6-[2-(4-BENZO[D]ISOTHIAZOL-3-YL-PIPERAZIN-1-YL)-ETHYL]-1-(2-

ETHYL-BUTYL)-4.4,8-TRIMETHYL-3,4-DIHYDRO-1H-QUINOLIN-2-ONE
Isolated in 100% purity @ 254 nm; LCMS (APCI) 519 [M+H]"

Example 151
6-[2-(4-BENZO[D]ISOTHIAZOL-3-YL-PIPERAZIN-1-YL)-ETHYL|-1-(2-
ETHOXY-ETHYL)-4.4,8-TRIMETHYL-3.4-DIHYDRO-1H-QUINOLIN-2-

ONE
Isolated in 96% purity @ 254 nm; LCMS (APCI) 507 [M+H]*

PCT/IB2003/003902
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NVR (DMSO-d6, 6): 2.08 (s, 3 H, 2.38 (s, 3 H, 2.61
(m 5H, 2.82 (m 2 H, 3.30(m 4 H), 6.93 (t,
wa200440%86%, 1 H), 7.17 (d, J=8.30 Hz, 1 H), 7.P4d1/1B2003/003902
(m 1H, 7.32 (m 2 H, 7.60 (s, 1 H, 7.71 (d,
J=7.82 Hz, 1 H). Exanple 168 8-f2-(4-BENZOFDI | SOTH

| AZOL- 3- YL- Pl PERAZI N-1-YL)-ETHYL]-6-
METHYL- 3, 5- DI HYDROl H-EXER@$I8.152CI QUI NOLI N- 4- ONE O

Di'MQﬁfl-Bﬂ_ PRbPﬂ%@@TRWE@H%L @14T-DIH‘14DP{(531 Hb@JM)Lw\IIQ-
enzene

Oreflux, 1 h 3 + HO (}_.Q_INEHUX 300&H 4 0 56

el ot 835 é%@?@%?%ﬁﬁ@%(@?‘?ﬁ%&#%?ﬂa 0 g
1.05 nol) in diethyl ether (800 nL) was added et hyl

gl ycolate (100 g, 0.96 nol) over a period of 1 hour at
WD 2004/ 026864 PCT/ | B20B@m@ied®3 - 130 room

;g:?ﬁ% ggr-ﬁlgg;gfmﬁ@?nm | L13- W%IPE‘H?\l AN-{! r\ﬁ_g BT YR -

CNELQIdEXYILIMEFdY Lt 4 8- TigiviyTHYE.e8. f dXiHMD RO TH QN I N@IsIN-
added. It was then cool ed_t C and a sol ution of
ethyl acrylate (115.10 g,2 . nmol ) in dinmethyl

sul T opgofifted 19900%) piR§ @ 254 nm; LCMS (APCI) 531 [M+H]*

Example 154
6-[2-(4-BENZO[DIISOTHIAZOL-3-YL-PIPERAZIN-1-YL)-ETHYL]-1-

CYCLOBUTYLMETHYL-4,4,8-TRIMETHYL-3,4-DIHYDRO-1H-QUINOLIN-
2-ONE
Isolated in 100% purity @ 254 nm; LCMS (APCI) 503 [M+H]*

- Examghle 155
6-[2-(4-BENZOI[D]ISOTHIAZOL-3-YL-PIPERAZIN-1-YL)-ETHYL]-1-
ISOBUTYL-4,4,8-TRIMETHYL-3,4-DIHYDRO-1H-QUINOLIN-2-ONE
Isolated in 100% purity @ 254 nm; LCMS (APCI) 491 [M+H]*

Example 156
6-[2-(4-BENZOIDJISOTHIAZOL-3-YL-PIPERAZIN-1-YL)-ETHYL]-1-

BUTYL-4.4,8-TRIMETHYL-3,4-DIHYDRO-1H-QUINOLIN-2-ONE
Isolated in 100% purity @ 254 nm; LCMS (APCI) 491 [M+H]"

Example 157
6-[2-(4-BENZO[DIISOTHIAZOL-3-YL-PIPERAZIN-1-YL)-ETHYL]-1-
CYCLOBUTYL-4.4,8-TRIMETHYL-3,4-DIHYDRO-1H-QUINOLIN-2-ONE
Isolated in 95% purity @ 254 nm; LCMS (APCI) 489 [M+H]"
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ware452G864 ed for 3 hours.

5 added in portions with vigorous stirring. The
suspension was allowed to warmto roomtenperature
The reaction m xt ur ePCEE2003/003902
cautiously poured into ice cold aqgueous sol ution of
sul furic acid (5% 300 mjygextracted with ether (3 x
100 nm.), dried over MJSO4, evaporated and
chromat ogr aphed on sil i Ezamele {$8xane/ et hyl acet at e,
(et e ELYISROBERRIBIS O A7 590 PR BAZI L
2H), 4. 105&%(3714 @IWETHYEQI—(DUIN IN-2- 3H).
Compound (15.0
g, .22 nol), p toluenesulfonlc aC|d (2.2 g, 0.01 nol)
and benzene (30 nL) wgre taken into a flask fitted
wi th Dean-Stark and c ndenser. The m xture was 15
heated to reflux f all owed to cool to room
tenperature, and s reaned aklr vacuun1 The
%ﬁscous reS|due was, dllute mnmh efnen— ). The
Shed:MAth %ater aquaous
b|carb ed—over—wgS€%~—F+ was t hen A
to obtain Nomsdund 5 (14.9 g, 63%.F 1H NVR (400
CDCl 3) 84.38-4.10 (m 20 6H), 4.00-3.85 (m 4H), 310 N
(t, 1 H, 1.15 (t, 3H. A mxture of 5 (15.0 g, o&4.2 H
mol ), MEOH (111.0 mml, 4.5 gin 10 nL of water) and
nmet hanol (50 nL) was heated to reflux for 1 hour. The
m xture was cooled to roomtenperature, nethanol was
removed under vacuum The residue was acidified with

di | ut Remﬂhgqaltﬁélseh ledringigePXbEREAG 1O Hilitvave

acetate (3 X 50 extracts were dr e

trastionysthvam aom&m&ﬁ GI?éc@ {@06@f frool Pdt;rljh@ﬁrg:iKﬁCO@ {2.50%q,

%5&5\\)}%8 §§%S§IL% 03\%@5 l%\ﬁﬂ Seﬁ,z_‘pdbog Qﬁ(fy m}l;bq’gCN,
an850(3% d. BB, S§-FlGorot3-ph e'rﬂzmﬂoylEbenzo[d lsoxaz?le (t1 1§

8-f 2- (4-Benzotdlisothi azol - %/ perazin-1
00 tetmol) - 3 e raalichgaw@ss_elwam @atedztod]agxﬁomn 5400 sfmends

wgédﬁ%&g%g&g@e%?e%?ﬁ{ ﬂgsﬁg@ in a_al r ﬂppl{ilt@reql nThe
EesuliingN\solidHras 2irie@ iAGraduo & 60 °C for 24 h. This gave 0.31 g of
crude product (73 % crude yield). Approximately 82 mg of this material
was purified by preparative HPLC (YMC 30 x 100 mm ODS-A 5 uM C18,
eluting with CHzCN/Hz0 + 0.05 % TFA) to give 42 mg of a solid that was
gauged to be 100% pure by HPLC @ 254 and 214 nM. 'H NMR (400
MHz, DMSO-ds) 8 ppm 2.1 (s, 3 H), 2.4 (s, 3 H), 3.1 (d, J=8.1 Hz, 2 H), 3.3
(d, J=7.8 Hz, 6 H), 3.7 (d, J=6.1 Hz, 2 H), 4.1 (d, J=4.6 Hz, 2 H), 7.2 (s, 1
H), 7.3 (s, 1H), 7.5 (m, 1 H), 7.6 (s, 1 H), 7.7 (m, 1 H), 8.0 (d, J=2.4 Hz, 1
H), 11.7 (s, 1 H). MS [M+H]* =421,

Example 159
6-{2-[4-(6-FLUORO-BENZO[D])ISOXAZOL-3-YL)-PIPERAZIN-1-YL]-

ETHYL}-3,4-DIMETHYL-1H-QUINOLIN-2-ONE
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worzoooeas6of di met hyl

ONG6 20 / NOHZSH, 60 C, 1 h SN\ O S NNNOO
Nomi H3 g To a solution of 6 (1.18 g, 6.8 mol) in a

di chl oronet hane (20 nL) at 0 C was added oxalyl 5
chloride (1.16 g, 11.9 mmhdpyslowy. It was then
allowed to warmto roomtenperature and stirred for 1

hour . 6XBd41B->ftluere- mcédmaaoIdﬁyl)fmtmrazwahyﬂfathyi}ﬁvhs

rBS <l HE, PlkBrod 85 To S 158 i o

&Nfbro13-sipbdziremyrdenzo |§oxé’z‘bl& hymbo\,hlbﬂde HPLC: 100 %

di chl or onet hane ( 20- - The m xture was
RUITBWB R bang 2if 101t MS 62)*rh|h @rﬁ?ér ature and stirred for

2 hours and quenched with water. The organic |ayer
was separated out, washed with brine, dried over

MySO4, concentrat ed, alEmbmb ographed over silica .
gel / 1;10) ta Qhtain conpound
‘.. CDCEL3 PIPER AIL =Y Ll -

oH) . 7 ot 7 35 (t,
(1 Ln') ;')10_ Eﬁ%?L_}%A(mﬁg%ﬁ &1%@*5’?\1&1@% dtﬂéls t( Y1

H 4. 6624448-Ghiprotbipnzofdisoxadol-3-yhhpipSrazin-1 €/ etihyll}+)& 4-

gimainysH-guyfolf ond es bichiasti o i ExBrisTe d B eripigging 5
OHRrb- @p@ewmnwﬁar% %@kéwlec APLE: (Podios) pum @ 254

heated at 60 C he m xture was cooled to
%d@1ﬂéerW§t[M4é4bm4%ured into ice to obtain a gum
after filtration. The 20 gum was suspended i n net hanol
usi ng a sonic bath, nethanol was renoved under
vacuum To the resi due Wtrl ethyl anine (10

conmpound B .51 g,
810. 96-{2d4-(54Mathayy-bengg(diigothiaol-37epiperazn-(inyl] -@trm;},-

%56@%%@@&%&%”@2%@? ol bréfrsd, 35 i, Yamole, 156

gmgp(l)er)g BMethakySS-piparaZinh 1-ylBodrkobd |30 tHiaroléHHPLC: 100 %
purity & 254 SR 214 nM, MS [M+H]* = 449.

Example 162
6-{2-[4-(7-FLUORO-BENZOID]ISOTHIAZOL-3-YL)-PIPERAZIN-1-YL]-
ETHYL}-3,4-DIMETHYL-1H-QUINOLIN-2-ONE

6-{2-[4-(7-Fluoro-benzo[d]isothiazol-3-yl)-piperazin-1-yl]-ethyl}-3,4-
dimethyl-1H-quinolin-2-one was prepared as in Example 158 employing 7-
Fluoro-3-piperazin-1-yl-benzo[d]isothiazole hydrochloride. HPLC: 100 %
purity @ 254 and 214 nM, MS [M+H]* = 437.

Example 163
6-{2-[4-(6-FLUORO-BENZOQO[D]ISOTHIAZOL -3-YL)-PIPERAZIN-1-YL]-

ETHYL}-3,4-DIMETHYL-1H-QUINOLIN-2-ONE

formam de (0.1 nl-) and PCT/IB2003/003902
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8H), 2.45 (s, 3H). Exanple 16 5
8- F2- (4- BENZ( DI | SOTHI AZOL- 3- YL- Pl PERAZI N- 1- YL) - ETHYLI

WO 3008/02d8b4HYDRO- 1 H FUR( 3, 4- Cl QUI NOLI N- 4- ONE TPET/AB20032003902

conmpound was prepared in a fashion anal ogous to that
descri bed above for Exanpl.¢>d.68 from

4-[ 2- (4-Benzo[ d]i sot hi azol - 3-yl -

pi per GRri4-(64Ayorettarizpldiisethiazotiang)-pineranir -ydetivizs,4-

6),,S 11.8Q 10 (br s, 1 8. 20-8. 00 2H) ..
G- Qo 31 Wls Bispaidd sy Exagilk 158 Lridibying 6
Biuoro-3-iBeielin-fi-beRzH@1idothfazom. #HPHL.C:Exe0mhe aﬂtg @ 254
8- F3- (4- BENZQ DI | SOTHI_AZOL- 3- YL- PI PERAZI N- | - YL) - PROPYL
and 2440\, S + 437FURQ 3, 4- CLQUI NOLI N- 4- ONE The
title conpound was prepared in a fashion anal ogous to
that described above for Exanple 168 from

4-[3-(4-Benzo[d] i sot hi @gmge;m&f_

2H), 3.50 r_s, 4H), 2., T, 2. (br s, 4}-?,
2. 40 Pi2-141p-Fluoroshenzoiriisethiazely3-yipinasagntryl]-ethyl}-3,4-

et N O R s EF R R b o -

PROfd-GAGPErzPET1-BRARTHIISSBRZole. 1 38PLCHNG, %0p @ity 1@h 254
\ - 2 Et3N, 82 NO2 CMJV CN/ 02 2 +
?”&%ﬁfg}‘uﬂ\"sg&'ft!Trﬁﬁ?’ - a. 7, (Cod)21 cHd 2,

Example 165
6-{2-[4-(6-FLUORO-BENZOQOI[D]ISOTHIAZOL-3-YL)-PIPERIDIN-1-YL]-

ETHYL}-3.4-DIMETHYL-1H-QUINOLIN-2-ONE
6-{2-[4-(6-Fluoro-benzo[dlisothiazol-3-yi)-piperidin-1-yl]-ethyl}-3,4-
dimethyl-1H-quinolin-2-one was prepared as in Example 158 employing 6-
Fluoro-3-piperidin-4-yl-benzo[d]isothiazole. HPLC: 100 % purity @ 254
and 214 nM, MS [M+H]* = 436.

Example 166
6-{2-[4-(6-FLUORO-BENZO[DIISOXAZOL-3-YL)-PIPERIDIN-1-YL]-

ETHYL}-3.4-DIMETHYL-1H-QUINOLIN-2-ONE
6-{2-[4-(6-Fluoro-benzo[d]isoxazol-3-yl)-piperidin-1-yl]-ethyl}-3,4-
dimethyl-1H-quinolin-2-one was prepared as in Example 158 employing 6-
Fluoro-3-piperidin-4-yl-benzo[dlisoxazole. HPLC: 100 % purity @ 254 and
214 nM, MS [M+H]" = 420.

Example 167
6-{2-[4-(1H-INDAZOL-3-YL)-PIPERAZIN-1-YL]-ETHYL}-3,4-DIMETHYL -

1H-QUINOLIN-2-ONE
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20

McOH, 40 psi, 0 C- rt, 1 hrt. 10 mn NH2 31 NN -
b. Et3N, CH2CI2, 0 CGrt, ON' / 52hr-\ O0OO0 O

WG 20d4/@2dd6LSO4 (conc.) -rg ON\--/N OO 7 QINGCI/NB2003003902

v\ / N H To 1-chl oro-2-phenyl ethane (20 g, 0.14
mol) at 0 C was added fumi-m@9nitric acid (20 m)

C enperitepraZel v aree nrdShieie | (b2 e igh rome)
fusnehedd vﬁﬁﬂfHeoéb?thode ér@negd irl 288 86l Exhinpl$s (259 mg,

extracted with dichloro 100" nlL), dried over
lsomolxbased st thiel p@eedﬂweognvem mrsjse;mehExarmole d to give

?‘%t ﬂg%co%c}[g% g/hk%?l;) ec@‘ta}%@ (cfuﬁotg‘kﬁM%gorgg%(lg %p&r %ﬂy
golid, xt UTiee Cﬁroéludﬁol@taﬂweoﬂ%/a% Em’ﬁhéd by éﬂjti@ngthrguéh a flash

mol ), triethyl am ne sodi um

cRlyMie(silizagel 6@92%014ﬁa|mesfan1@0a% ét szei ;EIQH(NEMG}H) jo give

ERIPERR G doly U814 5 et Rerlafil AR EoSkePbe t v &

NRIRR (DRISURY, B ess }/@@H')T‘Zﬁbe(s BGI'? U1 WRS 5y, l@@zﬂgg, 2

with ethyl acetate ., wash w th water’, dri

5, BB6r(MviysE, 6.98dt,eldB ktzed. HIVe1E (0dd=8180 éi4, al H)e.24

o) N7 S BRGS0 kel . K e rieda ke, 14050) co

obtain 4 (1.8 g, 61%.'H NWR (400 Mz, CDCI3) 6 8.20
(d, 2H), 7.70 (d, 1 H),_7.50-7.45 (m 2H), 7.35 (d,
oH), 7.25 (t, 1 H), 3. 188" 4H) . 3.00-2.90 (m
2H), 28 @B@M |@®TH|AZ@LX3WL€PFF‘EF@AZM 9-¥9,)-BF 1YL ]-6-

, ¥ rof uran
METHYL-3 5- DIHYDRO H-FUROI3 .4~ C]QUINOLIN-4 ONE

0]

N /™ —
S\NN 0]

./ N

H

A. 1,4,7-Trioxa-spiro[4.4Inonane-9-carboxylic acid
NaH (1.05 eqiv.), Et,0, 0
DMSO, 0 °C-tt, 4 h 0
ﬂ o)
1 2 3
NaOH,
TsOH, 0 MeOH/H,0, o
benzene, (\O reflux, 1 h (\O
3+ po O reflux, 3h o o —— O OH
—_—
4 O 0]
5 6

Referring to the scheme immediately above, to a suspension of
sodium hydride (60 % in oil) (42.0 g, 1.05 mol) in diethyl ether (800 mL)
was added ethyl glycolate (100 g, 0.96 mol) over a period of 1 hour at
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5 pal l adiumon carbon (1.6 g, 10% in nethanol (50.0
m-) was hydrogenated at 40 psi, at roomtenperature

w0 2004026804 N. The reaction mxture was filterepCT/IB2003g03902

celite. The filtrate was evaporated and

chr omat ogr aphed on silica.gg- (di chl oronet hane) to
obtain 5 (0.81 5099 . 1H NMR (400 MHz, CDCl3
rpoaote(rﬁpe@tm 1%e4$Jspe35|o@nwas}t|)en stiged for AN tﬂﬁnal 0.5

il aBsevdfpratdd jundsP deluyE e, dhetpestyfit (gt dmetny
smlmméuqz@o k) desciddeddIt s m@nmwuﬂ b @ °C-ahd @x%elution of
QYEI ro[ 4. 4] nonane- 9- car boxyl i.c ac

vl gcn(ylatgeﬁz‘lgftq i0s ot 1o 48e)) - q;methyl sulfoxide (100 mL) was

I t
RARES ff BBt dnRirbas ofFing TG SMbengih Mg WiSwed to
WwarnbGogpoom TEmpertyreaant 8tirdd §6r @, h@ursO Themelagtion Ichikivre
asgauligusly 9 mur%wmg el a@%')aﬁs ﬁﬂlyﬂomoleé&%oa%(f’%,
dddnL); e%a&téd gét%meﬁgﬁshéoé}ﬁl_ 'anedﬁk})er I\/P%‘S@E‘aé\fé%lobﬂed

proce ure scrib for conpound

Bath z:b[oﬂwa’@@lrawim bn3silida- pélpexane/ethy) Ia)ceatlay np-1g tmffwd

o b R Bt 7ok heHauti 1488 B el 54 552 4555
éHPfﬂl 5(21412(9(&\ 2@2;343100(5@5) (m, ifi—l)‘\'y'%% &Og W15@;/>§L-§) 8
1 H) CompoundZb (&4 g3e)1,1 msl)sethylanesglymh)(w@ ®522 mol)s p-

t%@%suﬁg@r@?@ ('12%098 0[2(518 %‘b%ﬂé@%}éﬁé%ﬁﬁ é'ﬁ_) (v%re taken

W@fl&smﬁtﬁﬂd RERADeah-Sta anBREPYdrdedser. The mixture was
-1 5- TETRAHYDRO PYRROL( 3, 4- Cl QUI NOLI N- 4- ONE
B@atAd to reﬂux for 2 hours, allowed to cool to room temperature, and

Shidnl tad 7280281 nkP O BF L ikboRl REKiAds Wrab difulscPhtn

E’EEB/rI ESEOO@M_QO?BB@?squtﬂo&SwEe wasimédﬂthbnwa‘ter aqueous sodium
bR s e BT g SR
LT BB N AP 51
6H), 4.00-3.85 (m, 4H), 3.10 (i, 1H), 1.15 (1, 3H).

A mixture of 5 (15.0 g, 74.2 mmol), NaOH (111.0 mmol, 4.5 g in 10
mL. of water) and methanol (50 mL) was heated to reflux for 1 hour. The
mixture was cooled to room temperature, methanol was removed under
vacuum. The residue was acidified with dilute hydrochloric acid and
extracted with ethyl acetate (8 x 50 mL). The combined extracts were dried
over MgSQ, and evaporated to afford compound 6 (9.1 g, 70%). 'H NMR
(400 MHz, DMSO-d¢) 6 12.4 (br s, 1H), 4.05-3.95 (m, 2H), 3.90-3.85 (m,
4H), 3.65 (d, 1H), 3.55 (d, 1H), 3.10 (1, 1H).

B. 8-[2-(4-Benzoldlisothiazol-3-yl-piperazin-1-y)-ethyll-6-methyl-3,5-
dihydro-1H-furo[3.4-c]quinolin-4-one




mol ) dropwise at 0 Cwth stirring under nitrogen.
The reaction mxture 5 was allowed to warmto room

wao esopeeabur e, and stirring continued for 2 hoRCHIB206303902
100 nmL of dichl oronet hane was added. The m xture was'
washed with 10 nL of saturgiied sodi um bi carbonat e,
bri ne (2 x 20 nL), drl ed over sodium sul phate, and

ce@trat o yield ||0VVI ﬂboﬂ)'&lf L0 142-80

ntit Id) r t he
géﬂfem& nt o, ctm NI\/R 1 40 (L, 0CBAB) S 7. 92

071 7.54 (d, 2H), 7.46 (dd, 1

,738(dd1 ,719(d 2H), 6.43 (m 1 H), 6.28
(m 1 H), 579(d 1 H, 3.60 (m 4H), 2.72 (m 4H),
2.65 (t, 2H), 2.49 (t, 2H), 1.90 (m 2H) MS mz 407 °
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[ 6N40S+1 ] B. ~ —

| 4-1,3~( 4- 3 i | 4264581 b pi Perast n-t-y ) o
r ogy 2N pheri{| ¢ | P &t hyTy et Ayl - noHce i N
aci dVet hyT ester A m xture of

N-{4-[3-(4- Banzo[d] i sot hi azol - 3-yl - pi perazi n-1-ﬁ| )-pro
pyl]- phenyl}-acrylanm de (2.80 g, 6.9 mml), sarcosine

hyl
Str | gt-@%?ﬁ!orl]@%r %Fm 3'1 '1@99,5%58 395@1) #a> niRRke -of dimethyl

oreaciide @t mb.btgnd d@hpr@ne’shane ((2@@111‘)99’[ Q 7C e@snaddsd oxalyl

oGl LR tHEY Soulloned el Hbuea et o room

Reficraerd 4M %hbred Wep agidad Tie trhmuréswdgeevamdn@d under

wth brine (3 x 50 nL), dried over sodi um _sul phate,
YaRUUSH ADE rwas disgolver rio rtihieroaisiiyans (19 rnlaaTQ@ SQ!@tlcmﬁNas

R s RO R Mol et Sy 9151
idl), I? :@lci}inmdsrowmhm%? |‘|1II:¢dtl_|gt7°Elll5 g‘gga?mdre wasbaﬂmnmm warm
Tonkaony FaTpRRUTB ARG AT O & BOHTB G AUeTEbed Wit The
DR st Seghoaed up HBGEL Uy e P Giop oo
vencentratan, vad ¢h10|xfatagraphedjoyert&iﬁoa@¢;@{c(mﬁthamvwlw acetate,

T8 . tb?ai?uécgéﬁszﬁrpcﬂ”ﬁ Byt hie2ibs. I Nisewlls M emci):
B‘?@é mm éspﬁ/é 9% 9%?927 354861H), 7.107.05

phenylc }-et yI ) - rret -am noj -acetic acid
anhat), dsAG(dd, 3H)4.45 (6d,01H) nh‘bﬂ)}l Om(mmhMB(QS (@i yH), 3.80 (d,

BRI [y RS R TS L i 23 B e

for 4ahpiiteire Oh&dNAbUNd 3 (0.70 g, 1.40 mmol) and concentrated
sulfuric acid (5 mL) was heated at 60 °C for 45 min. The mixture was cooled
to room temperature and poured into ice to obtain a gum after filtration. The
gum was suspended in methanol using a sonic bath, methanol was removed
under vacuum. To the residue was added triethyl amine (10 mL) and
refluxed for 15 min. The reaction mixture was evaporated under vacuum and
chromatographed over silica gel (methanol/ethyl acetate, 10:100) to obtain
compound B (0.518 g, 82%). 'H NMR (400 MHz, DMSO-dg): & 10.95 (s,
1H), 8.05 (d, 2H), 7.60-7.55 (m, 1H), 7.50-7.40 (m, 1H), 7.30 (s, 1H), 7.20 (s,
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m. of water was added, and the pH was adjusted to 7-8
wth 1 NHC. The 5 product was extracted with ethyl

waeetarase{ 3 x 400 nlL), dried over sodium sul pPet/EB2061$3902

concentrated. The resulting solid was triturated with
et her by sonl catl on to g| vsgi he deS| red product (2.0

0% as A%_é'loo VHz,
%jtﬁs% 535 6n. %lﬂ} 5500 ¢ % (m 72@)4 3(59 3i30r()ﬂ 18 2-9Q42.554(m,
Fm iﬁlé%p@ 7.38 (dd, 1 H), 7.19 (dd, 2H), 3.59
2 0O(m 1H, 10 3.38 - 3.20 (m 3H), 3.01
(m 1 H, 2.68 (m 6H), 2.50 (s, 3H), 2.44 (dd, 2H),
1.85 2H). M5 mz 478 [C26H31 N502S+1 |, D.

8 [3 ngn Berl;bzo[dl i sotzhl azob@Meram n]i yl ) - propyl
gBI BY4-BENZOIDIISOTHIAZOL-3- YL-PIPERAZIN-1-YL)-ETHYL]-3.5-

, et ranyadr o- pyrrol o gui nol | n-Z-one
m xt ure of QMB&‘lH‘W@{ﬁM@EM)XW ic

ot e MR o BRAR s ol % $0aoR “anpiogpus, i et
apstripelly Boeve oi | Exampe (f88Afrotd g)2- S@Béﬂ\%{oggotﬁtazbﬁ@-yl—

Cwith stirring under nltrogen for

ptp@razrrrg1 yd)k@hwli-rahemdam pdd R (06 MHze RMSEr-ge) th1.80

(e g B g 2P B0 68 ne L. 28 bkocaPlohPa o o

bHS 8. 60:32105(ns, At P@D-2.80 (A, Bpwr then extracted with
di chl or omet hane (3 x 500 rTL) The filtrate fromthe

gum was basified with solid potassi um hydroxide to pH
8-8.5 with cooling bath, ,.%ﬁ_{b@ﬁﬁamed W th

di chl oronet hane (3 x 500 : di chl or omret hane

ext r acg-$3-(BENZDIDISDITHWNACIA3 e PIRERAAN-S Y IDHRROPYL]-
and 25 conceBtIrei Ed: ghro tog{r h silica gel

col umm us @MM%

an-of 1T Rt agpegRl ks TROGHEE n'd (AR, gl ® hat

aestiribeds abOv@Ofo(rbExample HG8 Traad {43-(4-Benzo[d]ig86thiaol-3-yl-
Plopigzis 1Y) RippVikppanyladines i NG Yed s Fbck) B (s
itk (g, 0 1) 28R T, S o of 6

CPHRE0RISS, 4H), @775E; 2H), BEBEr 3\, 4H)52240. (t, Fid)yd95-C;80 (m,
%}86 H, 6.00; N, 15.10. WD 2004/ 026864
Y | B2003/ 003902 - 137 Exanpl e 173

8-[2- (4- BENZJ DI | SOTHI AZCQL- 3- YL- Pl PERAZI N- |
- YL) - ETHYL1- 2-

Example 171
8-[2-(4-BENZOIDIISOXAZOL-3-YL-PIPERAZIN-1-YL)-ETHYL]-3,5-

DIHYDRO-1H-FURO[3,4-CJQUINOLIN-4-ONE
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15

METHYL- 1, 2, 3, 5- TETRAHYDRO- PYRROL( 3, 4- Cl QUI NOLI N- 4- ONE
5

w@2(02/0t686Benzo[ d] i sot hi azol - 3-yl - pi perazi n- 1- yPQ'FE82043/403902

-2-methyl -1, 2, 3, 5-
t et rahydro-pyrrol o[ 3, 4-c] qp83q0l i n- 4-one was prepared
in an anal ogous fashion (exanple 172) from

ot hyi f%ﬁiﬂzf’éd] ' M P RS W

CDCIS)610 s, 794( 1H, 7.81 (d, 1
H, 7.48 (dd ,739 : 28( 2H), 10

4.25 (m 2H) O8(m ZH)OC 1( 2.95 (m

2 219 (A, 238 (Boweh) /_SE')@.{D@%NO?

446 RC25HZ7TNSQSYITN 5

H2O C, 64.15. M, 6 N, 14.96. Fel:md c—/63.91; H,

5 85; N, 14.76. 153Exanrple 174 8-[2-(4-BENZ( O¥ | SOTH
3 YL- Pl PERAZI N-1-YL)-ETHYLI - 5-
1I.ﬂ g 3, 5, !:jHYDRO CYCLOPENTA[ Ol QRITNOLP - AHEE
m,1h
1@m§p ution é
8—[—2-—64—Be?rzo[ [ fi %ol~- 3- plp razin ]
1, 2, 3, 5-t et r ah@ago- ?:\I)u:l/ogent al[ c] qui noli Bft}“ MT} %OBW

(exanple 81, 0.10 g, 20 mol ) in DVF (1.5 nL) at
roomtenperature was added NaH (10 ng, O. nml ; as
60% suspension in oil). The resulting suspenSi was

stirred at roomtenperature for 30 mn and/i doét hane

(40.5 ng, 0.26 nmmol) was introduced. The nihyture was

heated at 50 C for 2 hours. It was all owed t% cool to
p=tenper at ure and pouredOnto crushed ice.” The

pr tate was 2 o Ilect d, vvashelgBQan(cthWater and
pur Ny d lzi_‘col aghy
< acet ate met ~25:25:1) to obtai@ a

SO|Id 30 rrg, 29%9. 'H NWR (400 MHz, CDCI3): 8
(d, 1 H, 7.85 (d7 1 H, 7557N30(/-m\5l—|)
2H), 3.70-3.55 (m 4H), 3.20-3
(m 4H), 2.85-2.70 (m 6H),
(t, 3H). 30 Exanmple 175 WD 20
PCT/ | B2003/ 003902 -138 8-[ 2- (4-BENzQ DI

ISOTHI AZQOL- 3-YL- Pl PERAZI N 1-YL)-ETHYLJ-5- METHYL-1 2

anal Oﬁg E‘gggggz'@%ure %@%ed forég%go ?’q was added

fuming nitric acid (20 ml) dropW|se. The mixture was stirred at the same

temperature for an additional 45 min. The reaction was quenched
cautiously with water (200 mL). It was extracted with dichloromethane (100
mL), dried over MgSQ,, and crystallized from chloroform/hexane to obtain
2 (8.0 g, 30%)."H NMR (400 MHz, CDCls) & 8.20 (d, 2H), 7.40 (d, 2H),
3.75 (t, 2H), 3.20 (t, 2H).

A mixture of 2 (2.3 g, 12.4 mmol), 3 (2.0 g, 8.4 mmol), triethylamine
(5.0 g, 49.6 mmol), sodium iodide (7.4g, 49.6 mmol), and acetonitrile (45 mL)
was heated at 82 °C for 1 h in a microwave oven. It was then allowed to cool
to room temperature and solvents were removed under vacuum. The
residue was diluted with ethyl acetate (200 mL), washed with water, dried

over MgSOs, and evaporated. The crude material was purified by column
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Benzo[ d] i sot hi azol - 3-yl - pi perazin-1-yl)-ethyl]-5-ethyl
-1,2,3,5-tetrahydro- 5 cycl opent a[ c] qui nol i n-4-one

w@ Eboatopises 174), was used to prepare conmpound PEEIB2003/003902

desired material (0.25 g, 60% from 8-[2-(4-
Benzo[ d] i sot hi azol - 3-yl - p-p&4-azin-1-yl)-ethyl]-1,2,3,5

SO PABGER R A B oo 4 125 Pud
Rmh (mn@-@@m@% %go% %})-lp% f@gg& )1H) ) 1?'56“?453(@15%1907 35
(d;n2I-BH} 253, 15l), (&65-3&1)5 4%, 3. (662 em mﬁ}EIH 280265 (B, 6H).

2 25 50 filgadrﬁ] sz1§8 9 ﬁé\%rﬁéelqga mE of tn}rahy'/_grofuran) and

el S-SR DROA%%TL%’B iy B Gh 509 s

W%E«E@EQFM@ Jrsinlz V@@OW[@@B&B’& feCTiQ BHE0OIheoza@Hon
SPRER s SRR By T el e SRl anc
%bg{ra"@%éa grélés%h \%ﬂ\lcalﬁﬂo |oﬁld?oMe@hérﬂag fo o@fehh $* (0581 g,
50%)N ' N NMR(400/ biz, €9Cly)-& 7.60 (d, 1H) 7. 45 7. 35 (m 2H) 7. 20-
7.05 (m, 1H), 6.95 (d, 2H), 6.55 (d, 2H), 3.60-3.45 (m, 6H), 2.75-2.55 (m,
6H), 2.55-2.45 (m, 2H).

An analogous procedure, as described for compound 1,4,7-Trioxa-
spiro[4.4]nonane-9-carboxylic acid {4-[2-(4-benzo[d]isothiazol-3-yI-
piperazin-1-yl)-ethyl]-2-methyl-phenyl}-amide, was used to prepare
compound 7 (1.0 g, 83%) from 5 (0.65 g, 3.75 mmol) and 7 (0.80 g, 2.50
mmol). "H NMR (400 MHz, CDCls) & 7.85 (s, 1H), 7.70 (d, 1H), 7.55-7.05
(m, 3H), 7.40-7.15 (m, 4H), 4.40-3.60 (m, 14H), 3.15 (i, 1H), 2.80-2.45 (m,
6H).

An analogous procedure, as described for compound 8-[2-(4-
Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyl]-6-methyl-3,5-dihydro-1H-
furo[3,4-c]quinolin-4-one, was used to prepare compound the desired
product (0.25 g, 57%) from 7 (1.0 g, 2.10 mmol). "H NMR (400 MHz, CDCly)
6 11.80 (s, 1H), 8.00 (d, 1H), 7.60 (d, 2H), 7.45 (d, 1H), 7.40-7.25 (m, 3H),
5.30 (br s, 2H), 4.95 (br s, 2H), 3.50 (br s, 4H), 2.85 (i, 2H), 2.75-2.55 (br s,
6H).

Example 172
8-[3-(4-BENZO[D]ISOTHIAZOL-3-YL-PIPERAZIN-1-YL)-PROPYL]-2-

METHYL-1,2,3,5-TETRAHYDRO-PYRROLO[3,4-CIQUINOLIN-4-ONE

A. N-{4-[3-(4-Benzo[dlisothiazol-3-yl-piperazin-1-yl)-propyll-phenyl}-
acrylamide
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waRedoenedsny to the schene i medi ately above,

.0 Nal, TEA, MeCN, reflux, 48 h 10 NH\ 0 CH3SGEH I \
/1 EtOAc, MeOH, rt, 15 mn/ S NCH3SGBHNH 1\ O

of 2 (5.0 g, 40.6 mml), and 3 (24 nlL, 162 mol) in
NVP (50 m-) was heated t61320 5 C, and stirred for 2

R AT R

AR 2 5 T O, i 16 P o MBS mERAhe e fainipo
wigthylarsinal (0.2841tg, @3 fmmnd) 9848¢ eddead aicryloylaétlonide (@69 a6
%[é(ﬁ grcggmt;% %O{Qﬂ_bc} Fv{gt’h'g@rérgg %{\%HE ,qjt%%gng)oﬂeé rgigﬁi?)n(%ixilge
ﬁrbs dlldvoed ?o 5/@ar?n W r66ﬁn @Thsperatﬁé &n@%t&ﬁhgﬂ%oﬁ)muéd for 2
lzom; GMGMJOPmu |0B2cb@3¢r@03=9bane -wa® addetixt The mixture was -

eabed it T00FR ¢ty BEEd GTRRT BlceTodflS. Gl 8 280 o

anied! Ryvel isdidiun Veasphaes!r &8 concémirdted tandelpoh WallewIBAOKI]
acid was neutralized with NaHCGCS. Themgol [ d%s Sy

mase 4Pl 9 rBiantiiativa yisldurhichyas pure emysbdors@@eﬁ@rsequent

ooy NP g BFoRm e /072 6 T 82 Ryilig) 95400

55%7 46 (tthNMFR} (ﬂ@@iddﬂH)DWBQ dﬁ)ZHgsellB @0, ‘(I-?r) 612 m 1H),

5431)9 (ds 1ba @E')o (EmyAH) 22%'@ o, FRwH)z 65z(t1gHz %59 <t @H) o (m,
A I f 5 600

M AP AR L8 R (370 16 )

was heated to reflux at 140 C overnight. After cool i ng

was

3 nzolelfise _ giperazined lsPreg
gmém;@}rsamgg' t}fét@)gﬁ Mﬁﬁﬂﬁ%le{é@tlé%ldﬁ@"l' e%%rx 50 ni).
e CO I ne organi cs were and

br i neA midurgr ofeld- {M&M Bgazu[d lisothiazal-8-yhpipathzin-1-yl)- propyl]-

BHORA-4 at %,@8% 42188, 3.96 8N toahn SRR, By T8 t'g‘rj h&g hiSide
gs 30 g( @4 51m;rhol) Gn&ﬁylémmel(ﬂs ©34& frimoll etrh:l 2,8- dﬂ@e& butyl-

p-cresol (100 mg) in 60 mL of methanol was refluxed at 90 °C overnight.

After cooling, methanol was evaporated in vacuo. Ethyl acetate (400 mL)
was added to the residue, washed with brine (3 x 50 mL), dried over sodium
sulphate, and concentrated. Chromatography on silica gel column using
dichloromethane:methanol (95:5) as eluent gave the desired product (3.18 g,
88.1%) as a yellowish oil, which was used immediately for the subsequent
reaction. MS m/z 524 [CagHs7N503S+1].

C. 1-Methyl-4-oxo-pyrrolidine-3-carboxylic acid {4-[3-(4-

benzo[dlJisothiazol-3-yl-piperazin-1-yl)-propyil-phenyl}-amide

Potassium t-butoxide (0.81 g, 7.2 mmol) was dissolved in 15 mL of
dry tetrahydrofuran and cooled to 5 - 10 °C with ice-bath. To this mixture,
[(2-{4-[3-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-propyl]-

a PORIBROES/003902
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2.18-2.05 (m 2H), Ms miz 202.04 [Cl12H11 NO2 + Hl'. To
a solution of 6 (3.30 g, 16.4 mmol) in anhydrous DVF

woa®4/ozdeed K2CO8 (9.06 g, 65.6 mmol) fol | owedP@l1B2003/003902

1, 3-di bronopropane 7 (8.3 20 nL, 82 mmol ). The
reaction m xture was heated3@t 50 C, and conti nued the

SR B L eSS SR St o, 00
TR, TP\ a0 Sl VAP, T

traghan deddweavam stised at the samraempesaiusevior dyoues, énen 20

AR O
ploetucs uegendetied wittxsthyl sitdaeold < alnedniyr driedTover sium

ered. The solid was rinsed with additi onal hexane

fil
ﬁllﬁehaﬁ eidyernrgentigied;uhhegesubinorolidhwas drijerind \8ith etier

B solon 8 QB W4 gl R, 74033 f0rsghnne
§@|id4. gﬁlzl(glMFt{ w)zo I\/B-.liziicz%m;;% 8@2.64 %brl&h}s(%, 272%112 id,glll@)@ 7(81 (d,
ﬂ@i’sﬂﬁ% @m%dz, 1'5%1 (6d; Tl 7215 i 25863, 55, H20 SHOGRIVA),
3581 G2t 888, St 1%, 28e n a2 ( b 28,
i85 (). ZH)mMB) M4 BB [8.01H Nz OL8+¢R0. 0 L), was heat ed

to reflux for 48 h, and allowed to cool. The m xture
was concentrated to dryness in vacuo. The residue was

pus pegqeqa gt @lsomhidRA-3 pifEG AR 1 HEL S Lmgt Re

34 3-1ak8 S dri ed under
vacuum %aalre%

AT e S T SR R
i - Ht\3)- WVil-ph 4
SRS g Sl Py Ui
mmolyy and- polyphesahotig acig(PPA, £9. g) a@s( heatedHt, 130 °C with
. 90, : 70 100 lds 1 HL, 6. 1 H, 4,1
fr s ot br 0 e bl 8 B e
Bt 0 Totgrattin 7 sk, BT v
. L L0- 2. ) 1Z 40U,

?ﬁlﬂ'@e@dﬂpéﬂwa“—lg? %‘i’fﬂéaée%awé!u%@@%?najeasqmr) fagelshour,
PlehsOlimRied %itﬂﬁicﬁo&ﬁﬁa@é&?&ﬂ'éocﬁﬂﬂ)% Gftrdle Tom the

and then treate (84
gum was basified with solid potassium hydroxide to pH 8~8.5 with cooling

bath, then extracted with dichloromethane (3 x 500 mL). All

dichloromethane extracts were combined, dried over sodium sulphate, and
concentrated. Chromatography on silica gel column using
dichloromethane :methanol (4:1) as eluent gave the desired material (0.36
g, 46.2%) as an off-white solid. mp 206-208 °C. 'H NMR (400 MHz,
CDCls) 6 10.60 (br s, 1H), 7.94 (d, 1H), 7.80 (d, 1H), 7.48 (dd, 1H), 7.38
(dd, 2H), 7.28 (m, 1H), 7.21 (d, 1H), 4.28 (dd, 2H), 4.08 (dd, 2H), 3.60 (m,
4H), 2.79 (t, 2H), 2.68 (m, 7H), 2.46 (t, 2H), 1.95 (m, 2H). MS m/z 460
[C2sH2sNs0S+1]. Anal. Calcd for CosHagNsOS: C, 67.94: H, 6.36; N, 15.24.
Found: C, 67.86; H, 6.00; N, 15.10.
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pL, 1.3 mmol). The reaction m xture was stirred for 15
mn at room tenperature. The resulting solid was

wo pdoserased and washed with Et OAc (20 nlL) and BeQDIK28@/003902

m.) and dried in a vacuumoven at 70 C to give brown
solid 1 (610 ng, 78% . 'H-NMR (400 MHz, DMSO-d6): 8
11.75 (s, 1 H, 20 9.60 (br s, 1 H, 8.20-8.10 (m
2H), 7.60 (dd, 1 H, 7.50 (dd, 1 H), 7.30 (d, 1 H),
7.15 (d, 1 H, 7.00 (s, 147320411(m 4H) ,
3.78-3.72 (m 2H),345- 6H), 3.10 (t, 2H),
2. B{4-(4- BENLOIZDHEOII'HIAB(BIL 3-YLEPEFU§ZIN-U—YW$TH¥{IZ1 2-

| S B A et T At

\airahygeo-pyrrolp] 3- C]qslmolln -4Ronex- was \mema;’ed >m| ans Larfachgous

fas%ﬁ’%?}(%@é)w) 50%@)% -&%q@qﬂlso % Tov Yz %era%lh -1-yl)-

aﬁgﬁ'@&hﬁ%\hne Onp 26520 eCRIRRIAR (AOOWI-M"“@[@I%) 8%?62 (br

3 are independently selected from (ClL-C4
eplliha®4 yd,siHys 7i&lutde d Hy 748 f(ddyn kdh&.3D (Mhdy 7. 281(m; EH)

AT o 08, P o o B M, 27
anl e kvro (8 3R}2 MBIl MA3446 q@ggmgmswsw] t EnglaCamd for
to which the are_attached form a car bonyl %roup,

ot OB it Y5 Ha o Gt b, o3 N, 14.96. Found: G, Ba9% 1,

5.85; N, 14.76.

Example 174
8-[2-(4-BENZOIDJISOTHIAZOL-3-YL-PIPERAZIN-1-YL)-ETHYL]-5-

ETHYL-1,2,3,5-TETRAHYDRO-CYCLOPENTA[CIQUINOLIN-4-ONE
To a solution of 8-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyl]-

1,2,3,5-tetrahydro-cyclopenta[c]quinolin-4-one (example 81, 0.10 g, 0.23
mmol) in DMF (1.5 mL) at room temperature was added NaH (10 mg, 0.24
mmol; as 60% suspension in oil). The resulting suspension was stirred at
room temperature for 30 min and iodoethane (40.5 mg, 0.26 mmol) was
introduced. The mixture was heated at 50 °C for 2 hours. It was allowed to
cool to room temperature and poured into crushed ice. The precipitate was
collected, washed with water, and purified by column chromatography
(hexane:ethylacetate:methanol; 25:25:1) to obtain a solid (30 mg, 29%).
NMR (400 MHz, CDCls): 6 7.95 (d, 1H), 7.85 (d, 1H), 7.55-7.30 (m, 5H), 4.40
(9, 2H), 3.70-3.55 (m, 4H), 3.20-3.10 (m, 2H), 3.00-2.90 (m, 4H), 2.85-2.70
(m, 6H), 2.25-2.15 (m, 2H), 1.35 (t, 3H).

Example 175
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R4 and RO are independently selected from hydrogen,
(C1-c4) alkyl optionally substituted with fromone to

wa boog@2dsb4ior i ne at ons, (Cl-C4) al koxy opti onaP¢HI1B2003/003902

substituted with fromone to three fluorine atons,

hal ogen, nitro 20 cyano.138¥ no, (Cl-C4) aI kyI am no
and di - aIkIamno, or, oeof
R4 &3l ../~ T SrY hgPIRERAG 3 NWS “ch

e PgLis Bl T%%Iﬁ? @ﬁd‘l @YIQE?E[CBIBE%[QQQUWGLN ML OREN
cont ahmi n@rilagoud t opibcedog, masber deswribedi ¢ hfol r ord-[R-(4-

IS Py et G o T By ST it EgEero-
ﬁ@ngg%'rﬁg gfqeu%’dlfnui-on@cmdgga ch|7t4Pe #/agai lﬁﬁé&ﬁ K n?repare

car bon proviso that when
¢ampeurd r ithg vilesirashe maierlam éChES ROg, t B8%)t h&omof 8IR-(4-

BBheduss BaRP Ry pBged ol eI 2 BRI 1

SyRsIdritalcRfNG b4 lon@moye gl 0.96MMARIY, INSH i(ME ned,01e2 andol;
(CL- C4 al koxy o§>t| onal | 3 substi t u)I ed V\/I(t hn?gfom

a@ 60fe @é guspensien) angnigdomethanen(tyi4gen-02 Mmoh) é*l MMR

PR BT 19 S TPt e, 7o

he? e?:ggr:ﬁsg%(@i r a3 ﬁg@T%d@mgPeqongig t?e(rg 4H) & 80 210

(roi @), & 5:21.fo(m hryl - (Cl-C4) al kyl - groups and t he

heteroaryl - (C1-C4) al kyl - groups can be optionally

substituted with fromone to three fluoro atons, and

wherein the aryl and hexamplertyls noi et| es of these
I

Z“mbSthZ@%thThﬁ ﬁ CVb\LCﬁN‘?A INDIII @uoNE”O
with fromone to MEHEIANESOHIFENIE AGEDand (Cl C6)

al koxy optionally substituted wwth fromone to three
fluorine atons; R2 and R3 are independently sel ected
from hydrogen, (Cl-C4) alkyl, (Cl-C4) al koxy, halo,
aryl, aryl-(Cl-C4) al kyl-, heteroaryl and heteroaryl -
(C1-cA4) alkyl-, wherein the al kyl noieties of the
(C1-4) alkyl and (Cl-C4) 20 al koxy groups can be
optionally substituted with fromone to three fluoro
atons and can al so be independently optionally
substituted with an amno or hydroxy substituent, and
wherein al kyl noieties of the aryl-(Cl-C4) alkyl -
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and heteroaryl-(Cl-C4) al kyl groups can be optionally
substituted with from one to three fluoro atons, and

wob@re2dase4 he aryl and heteroaryl noieties of 2BCT/IB28€3/003902

groups can optionally be substituted with one or nore
substituents, preferably fiB0m zero to two
substituents, independently selected from hal o,

nitro, amsme cyano, (Cl- | kyNMB32¢ %2l v OTQh 2 9
subst iMed s@v He f rom &¥RCT O t hr eeq fdpwori ne ME% H)ﬁ
(Cl-Co6) al koxy optionally substituted with from one

to three fl%orine atons; 30 ®r one of R2 and R3 can 4

form together with the carbon to which it is
attached, and together with the quinolinone ring

carbopn of W, a s rat edy,Qr uns rated heterocyclic
: Ly . M
ri ngﬁﬁhﬂﬁﬂﬂﬁ&4 to 7

b erHBr ¢18%).AePid h
from loa-a1@cr3mg nenbers can oat Tﬂgg‘—cs&?tt ed
from WD 2004/ 026864 PCT/ |1 B2003/ 008902 -144"h

|Progen,
oxygen and sul fur, and of which®the remaining ring
menbers are carbon, with the proviso that when W
forms a ring with one of R2 and R3, the other of R2

d R3 ils hbsemt? ¥ Bs CRGR6 and W2 is CR7R], and the
bro fe_extending from SeM{_to 02 kephesents an
opt - SRURI R, BitfROs0 o 4, the provi sd en the
there i 8 a doubl bond between W and W2 and R7

are absent; R5, R6, R7, and R8 selecteg, H
i ndependent |y, from hydrogen, halogen, nitro, cyano,
am no, ( Cl- CAHal kyl am no, di-(Cl-C4) al kyl am no,

(C1- ar BptCbnal |y substituted with fromone to

threm%?atows, and ECl-C4g/—\10 al koxy

optional |y 9substituted wi ongLo R
atons; or any two of R5, &M and R8 thal
at t ad\abdEA YeCthr¢flun 48hons, taken tgget her wi
carbon or carbons to which they are attache
(C3-C7) saturated or unsaturated carbocycli i ng,
wWth the proviso that the quinolinone ring carbon of
W can not forma rjng wwth<{wo of R5, R6, 15 R7, and
R8 atHjs@Hso form a g h 2o R pr a
phermeceutital |y ace@pgdbl e-salt of & conmpound. 2.
A R BeRtt ol M%) ¢ accor dicﬁgsqﬁ'é clai m[1, Nlherein A is
-(CH2) nCH2-. 20 3. A conpolnd or sa ®rding to
claiml, wherein X is sulfur and Y i i trogen.

Referring to the scheme immediately above, a mixture of 2 (5.0 g,
40.6 mmol), and 3 (24 mL, 162 mmol) in NMP (50 mL) was heated to 120
°C, and stirred for 2 h at the same temperature and stirring was continued
overnight at room temperature. NMP was removed by vacuum distillation,
and the residue was cooled to room temperature. The crude yellow solid
was purified by crystallization from 95% ethanol to afford compound 4 (6.5
g, 69%). 'H NMR (400 MHz, CDClg): 6 8.64 (s, 1H), 7.42 (d, 2H), 6.82 (d,
2H), 3.80 (s, 3H), 3.18 (t, 1H), 2.50-2.30 (m, 4H), 2.15-2.05 (m, 1H), 1.95-
1.80 (m, 1H), MS m/z 2383.85 [C13H5sNOs + H] ™.
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4. A conmpound or salt that is selected fromthe
foll ow ng conpounds and their pharnmaceutically

waewepr@hd e salts: 25 PCT/IB2003/003902

6-[ 2- (4-benzo[ d] i soxazol - 3-yl - pi perazin-1-yl)-ethyl]-4
-rrethyl 3 4- di hydro-1 H-qd:ﬂ,@olln 2-one;

S ot Ry TGS ol (30 S5HP B PobaasREoY adid (20 o) was

ﬁeét%d(efh@@ ”?bgg'%ﬁﬁﬁ@?%ur%% T %Ugl&fé@'uéw‘h&ld%&y bbarkd

en [tQJQeﬂfab@ rp@b'pbpswwwzamd 3vad n@lutm:lzad |w1tth;aH)3Cé3t Ayne] sdlid

fg’éﬁ%ﬂ%‘%’é@ég p@%?dl n dﬁ%@ég%%g W Ega severa? tlmes with water.
Bhé 2ride Ilﬁatb?i@[ whs XA lby tamzam)ha?drﬁ 9bow biraPbhiyl divé 5

4-di met hy I - di hydr gui nol i n- 2- one;

61@:& @EJbentblNu!Fi é@mmﬂz @MSOpU@eﬁ az:aa(s ¥ H) - BRBYH] 1H),

o 2HBeh D &y Tl pd G S0 A0S AR AZS L. 2gyeps

gﬂ,.ZH)SMsmtzmsbo [814H.@NOydrigr*l H qui nolin- 2-one;
4- benzo[ d] i soxazol - | perazin-1-yl)-ethyl]-3

- met h§\| sodtion efi ,y@e® Mg, 2. aumm& in-HBrof2ed mL) and AcOH (3.0
ﬁg_[)ﬁlv p%g{éﬁg{od éflilgx%zﬁ % Qyév%]gﬁ[ a.é t& &%é’lmﬂ hYeelctlon
fhixtare 4Né'.99 poafed] mstoxa:eowakwlanﬂl PHI aab nadeEJ[éd' &b k] with

3,4- dih dro 1H qui nol i n-

t@'}@; %ﬁiﬁ? d]ﬂa% zWﬁSSGWacﬁﬁiéeri'il thA9| gordainng -5
Pi/%(ﬁﬂ 18% 56 #t)2FRENEMBindd Brg¥Rics WerEhAUHRY bith 37 ABF and
Brife,- and driedo i Mg&@pl Fi#trationpapdrezipordiion of ehéyddiveéht
gg’\{éetéé et 5003 mg, gé %d”ﬁ A G0 A B ) 5 11.40
T )
2L1i8a2l@s dm, 2H)) MS{:mnyEGZ OA-{C13H 1 NERyH} - 4, 4- di met hyl - 3,
4- 20, di byl Qo 'c;'f%w(é]g _%é%%mol) in anhydrous DMF was
added KzCO;3 (9.06 g, 65.6 mmol) followed by 1,3-dibromopropane 7 (8.3
mL, 82 mmol). The reaction mixture was heated at 50 °C, and continued
the stirring overnight. Cooled the reaction mixture to room temperature
and quenched with water (100 mL). The organic compounds were
extracted with CHxCl> containing 5% MeOH (3 x 100 mL). The combined
organics were washed with 1N NaOH followed by water, and brine. The
organic layer was dried over Na,SO,, filtered and concentrated in vacuo.
The residue was then suspended in hexane and sonicated for 1 min, and
filtered. The solid was rinsed with additional hexane and dried under
vacuum to provide the compound 8 (900 mg, 17%). 'H NMR (400 MHz,
CDCls): 6 11.85 (br s, 1H), 7.32 (d, 1H), 7.18-7.10 (m, 1H), 6.95 (s, 1H),
4.18 (t, 2H), 3.62 (t, 2H), 3.18 (1, 2H), 3.00 (t, 2H), 2.28 (t, 2H), 2.20 (t, 2H).
MS m/z 324.01 [C15H16BrN4O2 + H] *.



10

15

20

25

6-{2-[4-(1
H i ndazol - 3-yl ) - pi perazi n-1-yl ] -ethyl }-3-nmethyl - 3, 4-di

whano26884 H- qui nol i n-2-one; 6-{2-[4-(1 PCT/IB2003/003902

H i ndazol - 3-yl ) - pi perazi n-1-yl ] -ethyl }-3, 3-di net hyl - 3,
4- di hydro-1 H quinolin-2:0ne; 25 6-{2-[4-(1

H i ndazol - 3-yl ) - pi perazin-1-yl]-ethyl}-3, 4-di metRly

4 dumthme_owqaonmgrnmmi) 9 (817 mg, 3.2 mmol), Nal (651

Sal 3R R kARl PEL S il ) S FiR6h s Sedtohiflsolo

th Wi hbated-toneflux for 48 h, and aIIowed to cool. The m|xture was
6-12- (4-benzo[d]i sot hi azol - 3-yl - pi perazin-1-yl)-ethy ltgr

cagicenirated feeRyIess 30 Vacyog |Tn9die§1d11wa§| sHsPeRded dfr\ ava

(BOUfikE 0 BPARRfE B 5 1R Sheiino TbRRhyough o sinterpd glass

frt. dThen eblidh wsomesedwith| sdditicra twatéd) @en10d&8edcuum, and
PCT/ |1 B2003/ 003902

mir[f@d( by BB%*B?T%W#&'E@IQ% giadianiet aA%-MeQH nChyf)
tﬁ-%m o 80|4\ Sufla 10/ dr'?i{]@qj 68%4) %hé{‘d\m?telsolld 'H NMR (400

-one rre | f onat e;
MHZZQDCI@)E@ZM dbi(soshilHy,or. 93 (dl _4|d) peBaAdndi),yT.poet. 45 (I,

T L A0T7 38 Rl 1, A5 7ead brs AED: 218/ Fatr g.98 G, 1H), 4.0
{g 29119'6‘5?1 5 qn PAI@Ffsﬁl%ﬁW&le)lls 219 S(i&)yzH) 2.80-272 (m, 4H),

nol 1’n-2- one;
Z76h(tor2H%- 229(2120 Gmbéaﬁ)l, s ﬁt%@%l is- ?H),pll\ﬂ)‘ér AYZ rao0. 97

ddquﬁ?eﬁgh]ﬁ 4Hf)rnedl et hyl 3, 4-di hydro 1

7- Ch' Gbﬁrp@uha 10-(fred- basw, | 600 aAg) *13% ynmbl)pﬁégzdlﬁsdlve\’di )in
opyl ]-4,4- 10 dlnethyl 3, 4- dlh%
Elt%c .ﬁaq) Ormk) and MeOH (2.0 mL), and then treated with MeSOzH (84

LA T BB BFGF . Y i e R

@Tﬁ@eréﬂ:ré Ihe eregumng aoiMl Veay fikieriepesat washed Ivithp EXPHE](20

4meth|34 dji hydro-1 H qui nolin-2 one
’r@@ (20 mL) and dned m% vacuum oven at 70]% to give brown

5@@33@9@ oY raod]! A8 gﬂcd’ MHL BME0-ad: BethYFs 3s,41H),

gurnol i n
§d03 ldr”s 11,H!r I3z sion (m,azab msxol (dpl nei),amaﬁ} moyn)H)pr?m(d
]- | - 3,4-di hydro-1 guj rég
1H) 715 (d 1Hy700 (s, 1H), 4.20-4.11 (m, 4H), 37 7 (m, 2H), 3.45-
3.30 (m, 6H), 3.10 (t, 2H), 2.80 (t, 2H), 2.35 (s, 3H), 2.25-2.02(4H). MS
m/z 460.91 [CzeHggNa,OzS + H] +, Anal. Calcd. 026H28N4028 1.5 CH3803H:

C 54.61, H 5.68, N 9.26. Found C 54.75, H 5.65, N 8.98.
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6-[3-(4-1, 2- benzi soxazol - 3-yl - pi perazin-1-yl)-propyl]-
3,3-dinethyl- 20 3, 4-di hydro-1 H quinolin-2 one;

W®2403/0p6864 1 PCT/1B2003/003902

H i ndazol - 3-yl ) - pi perazi n-1-yl]-propyl }-3, 3-di net hyl -3
,4- di hydro-1 H quinoli n-4z9ne;

6-[3-(4-1, 2- benzi sot hi azol - 3-yl -

razin-1-yl)-propyl]-3- me2lA&dMS, 4- di hydro-1

H qui nol i n- 2-one; 25

6-[3-(4-1, 2- benzi soxazol - 3-yi - pi perazin-1-yl)-propyl]-
13- methodmpodnd of tmedfoomdlatt qui nol i n-2 one; and
6-{3-[4-(1

Hindazol - 3-yl) - pi perazin-1-yl ] - propyl } - 3- mat hyl - 3, 4-
di hydro-1 H quinolin-2-one. 30 5. A conp® ccordi ng
toclaiml erein R4 is hydrogen and We_-—e bot h of

R2 and re hydrogen. WO 2004/ 026864

PCT/ 20 003902 -147 6. A conpg ccor di &
Haim 1 wherein R, R6, R7 an s ect ed
ndeper endent]y, fro n_

phar I co ositi

[ [ a dis er or

ggsg;j di c oriﬁi‘II
maj/or depr ve dlsorders 2dysthym c
di sor derX,—dypressi ve neurosis and nedrotic
depression, rmelancholic depression including
anorexi a, weight |loss, insomia, early norning waking
or psychonotor retgrdation; atypical depression (or
reactive depression) including increased appetite,
hyper somi a, 10 psychonntor agitation or irritability,

seasonal affectiye disord 10 depr essi on;
bi pol WRETEIS §rie MU PXY) ?%’2%6@3"?% or’ exanpl e,

bi pol s hitdgeAri€eH; bi polar 11 disor der and

cycl ot hym ¢ “di sor der: conduct disorder; disr uptive

behadefrnliﬂ‘log@ﬂdmC ,attentl on deficit hyper activity

di I aR13y.
w th Aan RO G LGFLEIRETE e AEE ROl eR -
wRedet RA sord R amumdqpehdmﬂlgleseleetﬁm frams (@nCe) alkyl
di d i th i t hout bi
optiansl sePstisign whh 1R PoedDIRECIUOIECRETRE (hGR) ko
B@Oﬁl@'@%tltlﬁé’@ Qith! ForAMbriEto Qg'f%rlneséiém%l h§ardx9t ¥nd
soci al ’ pho

obsessi ve-conpul st ve disorder, StreSs
dimdraadiens |nclud|ng post-traumatic stress di sorder and

acute SLELSS, R, together with the carbon to which they are attached,

condi ti

form a carbonyl group;

m is an integer from one to four;

R?* and R® are independently selected from hydrogen, (C+-C4) alkyl
optionally substituted with from one to three fluorine atoms, (C1-Ca) alkoxy
optionally substituted with from one to three fluorine atoms, halogen, nitro,
cyano, amino, (C41-C4) alkylamino and di-(C+-Cy) alkylamino;

or, when X is NR'®, one of R* and R® can form, together with the
carbon to which it is attached, and together with R™® and the nitrogen to
which it is attached, a heterocyclic ring containing from 4 to 7 ring
members of which from 1 to 3 ring members are heteroatoms selected
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20 di sorder, and generalized anxiety disorders;
borderline personality disorder; schizophrenia and

w@edven2qssy/choti c di sorders, for exanple, PCT/IB2003/003902

schi zophreni form di sorders, schizoaffective disorders,

del usi onal disorders brigfgpsychotic disorders,

shared psychotic disorders, psychotic disorders w+th
frdel usirogen,oroxiigén uandasulioms ar}ﬁéyﬁhwhic&‘\ dhe staeaingg ring

. (?e{%ﬁfeaqr% gr% éﬂll 5}@2{?@%@t ggWh%@ Ig?%ﬂﬂsc' ias‘ring with one

oﬂﬁ%ﬁaﬂiﬁ/%@bﬁ@r@w‘ AMRIOR° i Aener s associ at ed wi t h.
psyc otlc §orders such as acute pani a and

depr &%iand &' cweatndepandenth selested diae raerogen, off>1-C4)
afiuh SREFEAN IR RRE It B Gl A0 MbriePatofis Ehal (Cr-
PHIKeSS @haNyHylﬁotﬁmttdd smhcfgasm orﬁautohheee fRaorkienatormss
| ea e n n
i seitas yekpaan dominl Alky! aalieRIN-sus e MiThEPHeneto
MR 0 b s s o oD

r exarrp
(G H-alkyl-Yod hemaayl (@a64)ailqaunandwmaemmme.:mm4nouetnes of

by riGrdn) s eSS el GREarls(C T iyt prqups can

b&% J%lug%%%tmﬁéd dith fEin BHet ioPthpe@ tlioloogionss, amaven@reln
| Sor such as aki nesi as, dyskinesi as, |nclud|ng

thematyl adnghaheteyeanl mgietiehedi Mose grauRs Fan aptionally” be

spefiEhed viin ol B Ere SRS E; BRFBratl i et ero to two
Aibsafudpts muébe@@emwobe:@dtearfmmrm@emtnmwmam cyano, (C+-
di sorders, for exanp neur ol ept c i ndu

Caralkyiseptionally ﬁé'bﬁ‘dwt%ﬁ with femapnghio &g arfﬁwélne atoms and
Gaitrd) ai‘g‘i%y&ét%gﬁ@ggu@%ﬁ@ a‘@ LrBFH &he to three fluorine atoms;

neur oRpht R @Mnddpérwmﬂyeselet;tedrfm hadmg@n (C1 Cy) alkyl,
nedi cat | on-i nduced pos

osndeknsshalfd aabaroHionSHd algr:  befenthands oy
@éﬂg@ déle\S WhRerei H5 BfkyI n’&ﬁéﬁésﬂof P&fﬁbﬁ@u) alkyl and (C-Cy)

epl nés, nicotine, or phenobar bitol
éjklm}/ lgmswps eaimhbnet opimaﬁwslmba’stu@d Y0 T fds@mo(pnq @p three fluoro

Aatand caBitier e iendh A Sirlip A s ey e Anino
GPFWrbﬁy %Gb@l"tuéﬁp uﬁa vﬂferélr\cﬂmjmai@tuésmm agll-(©1-@ﬁ)’alk§al-

[ ai s - 6, phar maceutical ly acce tabi
am@ hetffrpatwra(a@ -Ca) a'éS’E’lf @eups €anbe patienaly %&9@ w."fﬁgfom

She T8 Wb Rbro A& APWHRFEHhE FrYand heteroaryl moieties of

these groups can optionally be substituted with one or more substituents,
preferably from zero to two substituents, independently selected from halo,
nitro, amino, cyano, (C4-Cg) alkyl optionally substituted with from one to
three fluorine atoms and (C+-Cs) alkoxy optionally substituted with from
one to three fluorine atoms;

or one of R? and R® can form, together with the carbon to which it is
attached, and together with the quinolinone ring carbon of W', a saturated
or unsaturated heterocyclic ring containing from 4 to 7 ring members of
which from 1 to 3 ring members can be heteroatoms selected from
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acceptable carrier. 8 A nethod for treating a
di sorder or condition selected fromsingle 20
w@piogozhises or recurrent maj or depressive di sor deeE[B2003/003902
dyst hym c di sorders, depressive neurosis and neurotic
depression, nelancholic dgpgession including
anorexi a, weight |oss, insomia, early norning wakin
nitrogeps mygmtand quiuaranst ¢fthlCBt’t99|f@ma"U@® " 'élgsm@WbFEﬁ are

tl di t Z
chian e PR GERLebER A 1. SRR cPERF Y]
5E dEfRTf F{Sf;{rﬁpgﬁiseamg@@r der and pediatric depr eSSI on
bi pol a di sorders gr G de

I, nani pr.es or exa
bi polVdr ig Cif Bo,a@élrw i$ fS1 B AN nd tB?i&Pg%? |ge,@xten ng from
\@y ﬁ‘%@\t’ YéBrgs&lltﬁ rpgﬁ%?r%‘? dUble B r\ﬁﬁﬁ théll g%\}i% kR when
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dpinnabtyarspbetﬂuiméwthl ftomnonmfto pﬂh@@ ﬁ@orlrﬁ)@i%&aﬂw €y Ca
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PCT/ '&WM%PQQ RE 19 ahtiar el aurs atashedlits oadbon atorhs,
acute stress disorder, and generalized anxi

tdken rt@mtber wiih dlee camengscaseens towhicdhagare attéched, form
£1GEr8 Solltnat BhnEhlated DRIy ol MR i bRigeo, that

Mez%{ﬁgir?nedﬁh%g:traggﬂi o8 cc:allenst fmrmga rp@ywnbnvr\]/otof R®, R®,
orders, psychotic

laji sﬂﬂdﬂ@% anglialge W&f'%&:y'tg R l{:‘;SUum nat i ogsy psychoti c

epi sodes gﬂgrrﬁgé%l.ﬂ{c)égy ﬁn X aﬁ%?lg%%ﬂ%'s@bﬁ%o% pdund.

psychosi psyc ers such as severe
mej or depressive disorder; npod disorders associated

T e T A

di sorders associ at ed wi th schizophrenia; delirium

denentia, and amestic and other cognitive or

8eur oAameneound oesall 8ecafeing, tosalaim ds Wherainné snswfur and Y

di SEase (PD), Huntington's disease (HD), Alzheiner's
99¥)- senile denentia, denentia of the Al zheimer's

type menory di sorders, |oss of executive function

vascul ar denentia, and ot her denenti as, 1) rrPn
4, A compound or salt that is selected from the fol owmg compounds

and their pharmaceutically acceptable salts:
6-[2-(4-benzo[d]isoxazol-3-yl-piperazin-1-yl)-ethyl}-4-methyl-3,4-
dihydro-1H-quinolin-2-one;
6-[2-(4-benzo[d]isoxazol-3-yl-piperazin-1-yl)-ethyl]-4S-methyl-3,4-
dihydro-1H-quinolin-2-one;
6-[2-(4-benzo[d]isoxazol-3-yl-piperazin-1-yl)-ethyl]-4R-methyl-3,4-
dihydro-1H-quinolin-2-one;
6-[2-(4-benzo[d]isoxazol-3-yl-piperazin-1-yl)-ethyl}-1,4-dimethyl-3,4-
dihydro-1H-quinolin-2-one;
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15 due to HV di sease, head trauma, Parkinson's

di sease, Huntington's disease, Pick's disease,
w@e@un2dsed dt - Jakob di sease, or due to nul ti pl ePCT/IB2003/003902

eti ol ogi es; novenent disorders such as aki nesi as,
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medi ca n-in trenour
|I-Bqum10tin-aalme;t| ons (e.g., 25 dependencies on,
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ens S Abe el isgiagor o T Al SRR methy-3.4-
%F'ﬁ-ﬁ ahw@gﬁlgzbrgns such as an addiction to

i ng; ocul ar di sorders such as gl aucoma and
[ scheﬁ’fiae(ét-bemmiﬂhsmwzoh&al pipenedin-1i- yﬂq\,-led(ﬂ,ﬂh@,SadIﬁ@MS 4-

nistering to a manmmal in need of such

&?@Prﬂjﬂﬂ%mﬁl %BH? of a 30 conpound according to any

of Cl@L A-Benzd{d] |§c5xaQoI03?'l -pReeattinciayl)ethyils dpdiaetieyl-3,4-
salt thereof, that is effective in treating such

dihybpeid-auinoliso@nei on. WO 2004/ 026864

N e e L
pnsistts ssbyads egroishnmy o

Subs (A PROGS BB AP ey SAIER T yimeyE
@hstﬂﬁyzp?rb uﬁe q,g;linp,_sgﬁgotl c disorder, psychotic

di sor to a general 5 nedlcal condi tion, and
schi z&@+441 flondazbl-SeylHpiperazin-14/Thettydt -mstbyleh, frglihysiro-

ai m erein the conpound according to claiml1,
ﬁ?l Ei\‘?a%gf}{er cally acceptable salt thereof, is

adm %-?2-?4-?ﬂ-lilﬁd@zolj3uﬂ)iﬁ|pfafﬁzmhE\/I}—éﬂ‘@l}%ﬂtdlﬁ’fetwm 4-Wo
or nore conorbid disorders or conditions 10 sel ected
dihyaior hid splinliso?-@8es and conditions referred to in

RN X

slaljuieslim-2/0ing; Wi t h conconi tant depression. 15 12. A

met hod accordi ng to claim10, wherein t sorder or
condi ¢i{ddd-(1H- mgazol 3-yl)-piperazin-1-yl]-ethyl} g 3. cﬂmethyq% 4-

dihydro-1H-quinolin-2-one;
6-{2-[4-(1H-indazol-3-yl)-piperazin-1-yl]-ethyl}-3,4-dimethyl-3,4~
dihydro-1H-quinolin-2-one;
6-[2-(4-benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyl]-1,3,3,4,4-
pentamethyl-3,4-dihydro-1H-quinolin-2-one;
6-[2-(4-benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyl]-3,3,4-trimethyl-
3,4-dihydro-1H-quinolin-2-one;
6-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyl]-4,4,8-trimethyl-
3,4-dihydro-1H-quinolin-2-one, mesylate salt;
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being treated is schizophrenia wth concom tant
anxiety. 13. A nethod of treating a disorder or

maj or depressive disorders, dysthym c disorders, 20
depressive neurosis and nei4@ti c depression,
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Bt inetoy - arcgares | e GopTReE SIS Cxanml .
b bo o P SR el
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cycl ot i sorder; uct dis i srupti've
diadro- tird-quinali-2leng; at t ent i on deficit hyperactivity

di A ; ' . _di b '
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Giﬁ{éiHWS,dioﬁl"?)Ldi@HiH-@U?ﬁdﬁhéQ-Ghé;Of ders such as panic
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wi t hotrchiaret®l3r (4ot . 20benzisaxegek-dai-pipssaanti-¢)-peertl-h4;

I iy £ [ phobi as, social anxiety,
é@i‘?tgﬁ?&%h@mcﬁgﬁgﬁ'%@gmle%%gul s: ve di so:r der, élt r e)s/s
di sor @434 1n2hedizisgitiasil-3-jlqiperalins1-§1) Eepyiidsnetigt-3,4-

and acute stress disorder, and generalized WO
dihgdyco PEHgRHNGIOTL18H 03/ 003902 - 151 anxi ety di sorders;

bor deé-'[%-gﬁ-1@-“!3.%%9%!05(&2’00‘-@-@9&ﬁ@(aﬁirﬁ@%f@%ﬁﬁ&%eﬁiWS,4-

ot her ychoti ¢ di sorder or exa
diblgdme pHreprinblor-thatiesor der s,  schi zoaf f ecti ve

di LUSi . q ’ ot hot i
o sor s CBregak o e Pl PR
gjh§gfdi¢ﬁsqumé|h1_gqjdés,i ons or 5 hallucinations, _
psychoti c epi sodes of anxiety, anxi etY associated with

* psych648<4-aspenaisothiazad-virriperaains 1 sl)cprogyll-Sev-dinesthyl-

i Q ssi.ve. disorder: npod di sorders associ at ed
m‘ﬁ'ﬁﬁgge}’gi@fﬁ"ﬁx‘g_f%g?°3‘ ts such as acute nania and
depr essqu-ngmzwoﬁdzws-wmﬁemzam dilysoropgi]s3,3dirtethyl-
di sorders associated with schi zophrenia; delirium
aeheinydeo-1HraHiBelie3ne; 10 and ot her cognitive or

neur odagenek at i LS OR SUC 8 Kian ABvl? A
i scasas iy AL E N itz RN AT op S SR Ay a g
dihydes4H-quinolire2-atesyent i a, denentia of the Al zheiner's
type, r i sorder.s, |oss .of executive nct [,on
vascup'gg'n(géﬁg' ng!SOﬁHaZQJﬁﬁﬂrple%m'i Ay prpgy(]%:g@ V3,4
dihydro-1H-quinolin-2-one; \

6-[3-(4-1,2-benzisoxazol-3-yl-piperazin-1-yl)-propyi]-3-methyl-3,4-
dihydro-1H-quinolin-2 one; and

6-{3-[4-(1H-indazol-3-yl)-piperazin-1-yi]-propyl}-3-methyl-3,4-
dihydro-1H-quinolin-2-one.

5. A compound according to claim 1 wherein R* is hydrogen and one
or both of R? and R® are hydrogen.

epi sodi ¢ or rECUIB2668/003902



10

15

20

25

30

w@e@unzdsed dt - Jakob di sease,

due to H V di sease, head trauma, Parkinson's disease,
Hunti ngton's 15 di sease, Pick's disease,

etiol ogi es; novenent disorders such as akinesi as,
dyskinesias, including famg7-ial paroxysnal

dyski nesi as, spasticities, Tourette's, Ségdréme? Scott
@,yndrlbﬁ@mppnngmcarﬁmm Alaimd-wheyedn B/n and R" are
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ddi cti , 25 .
Belactplis sBpression Tediie anieghonails: jishrpia. eary
ﬂ%hﬁﬁg Ofvakingd ®rC pspetfomé&ios hrefﬂérdéﬂoﬁd ditgpican depression (or
ganbling; and ocul ar di sorders such as gl aucoma and

feactemni dﬂQFé’eSﬁﬂtht Hpcluding niereased néPpetitey ahyraremnia,

GEBBTAO8 AdBBbN, B TARBIAR. SPa8RTIRegIE)adorig ana

pétﬂammﬂregabhybmpdua@dderas af ndriie deptessiory fbb)axample
anot her pharmaceutically active conpound t hat

binpladdprliserdatt bipolam liagispder qnd yyaegmmlcowsarder conduct
I

D8P calvBics FRERER) 858 RUENTEr detiolt hymeracttvity

digemas "(ADHDY tteéhaaroealprcdastmrbanaesamaucate@atwﬂh en@etal

e WL T

ﬁﬂhicrtﬂs&d@k ShIS witho @B rdpHIbia, gﬁﬁéﬁﬁétﬁ& wWithot history

| e epl sodi ¢ or recurreént maj or epressi ve
di pamnqeilsordedyspewfm phablaa,rmreganud@r spegifie anwoalghabias,

and_neurot.ic de res re

Pl Pt 2 PGB BRI B BHRE “3pfr, stress
fRbridry WRkidifg OposistraliaEDd Ostrésy adisievdiepnandt wputealstress
depression (or reactive depression) including

piserdess eand pgenpradizedy pawiadym Fjlﬁor%fspsg?@fﬂﬂm%r personality
084l v S3SRABI BRI L= Saafiple
demzqmremfomﬂ drsoedaﬂpbehlzoaffectlve disorders, delusional disorders
brief psychotic disorders, shared psychotic disorders, psychotic disorders
with delusions or hallucinations, psychotic episodes of anxiety, anxiety
associated with psychosis, psychotic mood disorders such as severe
major depressive disorder; mood disorders associated with psychotic
disorders such as acute mania and depression associated with bipolar
disorder; mood disorders associated with schizophrenia; delirium,
dementia, and amnestic and other cognitive or neurodegenerative
disorders, such as Parkinson’s disease (PD), Huntington’s disease (HD),
Alzheimer's disease, senile dementia, dementia of the Alzheimer's type,
memory disorders, loss of executive function, vascular dementia, and

other dementias, for example, due to HIV disease, head trauma,

or due to multi pl ePCT/IB2003/003902
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bi pol ar | disorder, bipolar Il disorder and
cyclothym c di sorder; conduct disorder; disruptive

whedvaw2asss di sorder; attention deficit hyperactP@i/1B2003/003902

di sorder (ADHD); behavioral disturbances associ ated
with mental 15 retardatiqgggautistic disorder, and
conduct di sorder; anxiety dlsorders such as panic
Paildesates dmseetseoern’ﬂrhgion sagueeamolams Qg&ﬁeéshc%reatzfewt-

BB R e UL R e L e

anxi et
gfﬁ%b% pfaﬁ/eklﬂesi%sesmlu@ingowamlﬁsalvep@rbmrdar dysklmas

I sorders”incl ost raunmati c stress disor &
saastiom@t, resgeibels daygdrcuﬁe,, Seett syetiema, i PAS arx@ 9 lne'[lC-

By ST AP ol gt o medatin

ifREA! € movErhémopisurdésr m far sosxiengle, s CMWOIB‘;:ﬂIeﬂIDdUKIEd
di sorders, delusional disorders brief
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(&Bfogliéggieﬁg?f@gﬁlg-l b 98te Hkal %élhuﬁbﬂ%léﬁﬁbﬁmdﬂééé hatdive

nxi e anX|et §socl at ed
dysliabsial s anasy qheducatmrmuuﬂuxted or peskiraluc Krexaouey eghemical

d d od d
APeRApEGBR AT AN acio o PRG0S el 2C0RORE to.
ag@&{o? 4 Bth, 238 ﬂzw.hgemhaglmeom N stRsnobaEsdl) and

i'sor ers dssociated w th schi zophrem a; delirium
ibdminrala addictionsmesah @sapd addietion: dgnoamplngy and ocular

d 30 di d:
D
|Hbl§8r’f‘1§ea h8&Rin, BoAPMBING #n aterndi @ compoaadAlczbedingto any

type, - nenory disorders, |oss of exec t|v funct oh
ofacleimar! deferdia, pharmaceyheally desRaraRl g s3 Brth%fﬁahp fhat is

S A5 U6l G 2 P haconca

é—&ggptgmé@arrﬁerdl sease, Pick's disease, Creutzfeldt-
Jakob di sease, or due to multiple etiologies; novenent
di sorders such as akinesias, dyskinesias, including

%_am | A b e RRYCIOF SR ingY & ‘Hlé&ﬁéé@ér cofflifidhi sdiédied. from single

ourette s syndrone, “Scott syndrone, PALSYS and
episoditi or Sea:uurgemt majehr depreseiver dispydersi elysthypie raliserders,

géé@%g&éz ng\g fgglsg 3 %Igc aﬁ'@a ﬁgpg%%ﬁf\e dﬁ%?éclrﬁ:'ﬁ%ﬂé depression
ﬁ%fdﬂu?bz O SrBkial) ewregih@ Pldss, ﬂﬁécbrﬂﬁ@nt eafyndmomting waking or

neur o tic-1nduce acute stonla

pegm’rmlnuior aetardaten adyprieal aﬂg@rﬁaﬁglpg (or reactive depression)

el nge Pl ofedddU s Petift, dhySersomnia, psychomotor agitation or

irritability, seasonal affective disorder and pediatric depression; bipolar
disorders or manic depression, for example, bipolar | disorder, bipolar 1l
disorder and cyclothymic disorder; conduct disorder; disruptive behavior
disorder; attention deficit hyperactivity disorder (ADHD); behavioral
disturbances associated with mental retardation, autistic disorder, and
conduct disorder; anxiety disorders such as panic disorder with or without
agoraphobia, agoraphobia without history of panic disorder, specific
phobias, for example, specific animal phobias, social anxiety, social
phobia, obsessive-compulsive disorder, stress disorders including post-
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dyskinesi a and medi cation-induced postural trenour;
chem cal 10 dependenci es and addictions (e.qg.,

waelepenidnci es on, or addictions to, alcohol, PEr/mB2003/003902

cocai ne, benzodi azepi nes, nicotine, or phenobarbitol)
and behavioral addictionggguch as an addiction to
ganbl i ng; and ocul ar disorders such as gl aucona and
trasirteici stresss i dioprttehyanch acutanstegss cinasresi agd asneraljzes

ccor di to_an
pRAREaITa PPy esiechit Rl BB ok SotfeoPhydhia and other
p%ﬁ&'id’fﬁ:ce%bé@e'ry agbi veexaifle, thédihlt@pm'enlform dlsorders
tidepressant or an anti-anxi ety agent; and

sphaoaﬁe@me dsﬁqrs)erac@@btsmaé diserapes | rleb@SIShOtJ&C F}@P%S
SRR oAb AR JORURIR, 5o €A Qetusions o
hallucinations, psychotic episodes of anxiety, anxiety associated with
psychosis, psychotic mood disorders such as severe major depressive
disorder; mood disorders associated with psychotic disorders such as
acute mania and depression associated with bipolar disorder; mood
disorders associated with schizophrenia; delirium, dementia, and amnestic
and other cognitive or neurodegenerative disorders, such as Parkinson’s
disease (PD), Huntington’s disease (HD), Alzheimer's disease, senile
dementia, dementia of the Alzheimer's type, memory disorders, loss of
executive function, vascular dementia, and other dementias, for example,
due to HIV disease, head trauma, Parkinson's disease, Huntington's
disease, Pick's disease, Creutzfeldi-Jakob disease, or due to multiple
etiologies; movement disorders such as akinesias, dyskinesias, including
familial paroxysmal dyskinesias, spasticities, Touretie’s syndrome, Scott
syndrome, PALSYS and akinetic-rigid syndrome; exira-pyramidal
movement disorders such as medication-induced movement disorders, for
example, neuroleptic-induced Parkinsonism, neuroleptic malignant
syndrome, neuroleptic-induced acute dystonia, neuroleptic-induced acute
akathisia, neuroleptic-induced tardive dyskinesia and medication-induced
postural tremour; chemical dependencies and addictions (e.g.,
dependencies on, or addictions to, alcohol, heroin, cocaine,
benzodiazepines, nicotine, or phenobarbitol) and behavioral addictions
such as an addiction to gambling; and ocular disorders such as glaucoma
and ischemic retinopathy in a mammal, including a human, comprising
administering to a mammal in need of such ireatment an amount of a
compound according to any of claims 1 — 6, or a pharmaceutically
acceptable salt thereof, that is effective in treating such disorder or
condition.
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9. A method according to claim 8, wherein the disorder or condition that
is being treated is selected from schizophrenia, schizoaffective disorder,
delusional disorder, substance-induced psychotic disorder, brief psychotic
disorder, shared psychotic disorder, psychotic disorder due to a general
medical condition, and schizophreniform disorder.

10. A method according to claim 8, wherein the compound according to
claim 1, or pharmaceutically acceptable salt thereof, is administered to a
human for the treatment of any two or more comorbid disorders or conditions
selected from those disorders and conditions referred to in claim 8.

11. A method according to claim 10, wherein the disorder or condition
being treated is schizophrenia with concomitant depression.

12. A method according to claim 10, wherein the disorder or condition
being treated is schizophrenia with concomitant anxiety.

13. A method of treating a disorder or condition selected from single
episodic or recurrent major depressive disorders, dysthymic disorders, -
depressive neurosis and neurotic depression, melancholic depression
including anorexia, weight loss, insomnia, early morning waking or
psychomotor retardation; atypical depression (or reactive depression)
including increased appetite, hypersomnia, psychomotor agitation or
irritability, seasonal affective disorder and pediatric depression; bipolar
disorders or manic depression, for example, bipolar | disorder, bipolar |l
disorder and cyclothymic disorder; conduct disorder; disruptive behavior
disorder; attention deficit hyperactivity disorder (ADHD); behavioral

_disturbances associated with mental retardation, autistic disorder, and

conduct disorder; anxiety disorders such as panic disorder with or without
agoraphobia, agoraphobia without history of panic disérder, specific
phobias, for example, specific animal phobias, social anxiety, social
phobia, obsessive-compulsive disorder, stress disorders including post-
traumatic sitress disorder and acute stress disorder, and generalized

PCT/IB2003/003902
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anxiety disorders; borderline personality disorder; schizophrenia and other
psychotic  disorders, for | example, schizophreniform  disorders,
schizoaffective disorders, delusional disorders, brief psychotic disorders,
shared psychotic disorders, psychotic disorders with delusions or
hallucinations, psychotic episodes of anxiety, anxiety associated with
psychosis, psychotic mood disorders such as severe major depressive
disorder; mood disorders associated with. psychotic disorders such as
acute mania and depression associated with bipolar disorder; mood
disorders associated with schizophrenia; delirium, dementia, and amnestic
and other cognitive or neurodegenerative disorders, such as Parkinson’s
disease (PD), Huntington’s disease (HD), Alzheimer's disease, senile
dementia, dementia of the Alzheimer's type, memory disorders, loss of
executive function, vascular dementia, and other dementias, for example,
due to HIV disease, head trauma, Parkinson's disease, Huntington's
disease, Pick's disease, Creutzfeldt-Jakob disease, or due to multiple
etiologies; movement disorders such as akinesias, dyskinesias, including
familial paroxysmal dyskinesias, spasticities, Tourette’s syndrome, Scott
syndrome, PALSYS and akinetic-rigid syndrome; extra-pyramidal
movement disorders such as medication-induced movement disorders, for
example, neuroleptic-induced Parkinsonism, neuroleptic malignant
syndrome, neuroleptic-induced acute dystonia, neuroleptic-induced acute
akathisia, neuroleptic-induced tardive dyskinesia and medication-induced
postural tremour; chemical dependencies and addictions (e.g.,
dependencies on, or addictions to, alcohol, heroin, cocaine,
benzodiazépines, nicotine, or phenobarbitol) and behavioral addictions
such as an addiction to gambling; and ocular disorders such as glaucoma
and ischemic retinopathy in a mammal, including a human, comprising

administering to said mammal:

(a) a compound according to any of claims 1 — 6, or a
pharmaceutically acceptable salt thereof; and

(b)  another pharmaceutically active compound that is an
antidepressant or an anti-anxiety agent, or a pharmaceutically acceptable

salt thereof;

PCT/IB2003/003902
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wherein the active agents “a” and “b” are present in amounts that

render the combination effective in treating such disorder or condition.

14. A pharmaceutical composition for treating a disorder or condition
selected from single episodic or recurrent major depressive disorders,
dysthymic disorders, depressive neurosis and neurotic depression,
melancholic depression including anorexia, weight loss, insomnia, early
morning waking or psychomotor retardation; atypical depression (or
reactive depression) including increased appetite, hypersomnia,
psychomotor agitation or irritability, seasonal affective disorder and
pediatric depression; bipolar disorders or manic depression, for example,
bipolar | disorder, bipolar Il disorder and cyclothymic disorder; conduct
disorder; disruptive behavior disorder; attention deficit hyperactivity
disorder (ADHD); behavioral disturbances associated with mental
retardation, autistic disorder, and conduct disorder; anxiety disorders such
as panic disorder with or without agoraphobia, agoraphobia without history
of panic disorder, specific phobias, for example, specific animal phobias,
social anxiety, social phobia, obsessive-compulsive disorder, stress
disorders including post-traumatic stress disorder and acute stress
disorder, and generalized anxiety disorders; borderline personality
disorder; schizophrenia and other psychotic disorders, for example,
schizophreniform disorders, schizoaffective disorders, delusional disorders
brief psychotic disorders, shared psychotic disorders, psychotic disorders
with delusions or hallucinations, psychotic episodes of anxiety, anxiety
associated with psychosis, psychotic mood disorders such as severe
major depressive disorder; mood disorders associated with psychotic
disorders such as acute mania and depression associated with bipolar
disorder; mood disorders associated with schizophrenia; delirium,
dementia, and amnestic and other cognitive or neurodegenerative
disorders, such as Parkinson’s disease (PD), Huntington’s disease (HD),
Alzheimer's disease, senile dementia, dementia of the Alzheimer's type,
memory disorders, loss of executive function, vascular dementia, and
other dementias, for example, due to HIV disease, head trauma,

PCT/IB2003/003902
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Parkinson's disease, Huntington's disease, Pick's disease, Creutzfeldi-
Jakob disease, or due to multiple etiologies; movement disorders such as
akinesias, dyskinesias, including familial paroxysmal dyskinesias,
spasticities, Tourette’s syndrome, Scott syndrome, PALSYS and akinetic-
rigid syndrome; extra-pyramidal movement disorders such as medication-
induced movement disorders, for example, neuroleptic-induced
Parkinsonism, neuroleptic malignant syndrome, neuroleptic-induced acute
dystonia, neuroleptic-induced acuie akathisia, neuroleptic-induced tardive
dyskinesia and medication-induced postural tremour; chemical
dependencies and addictions (e.g., dependencies on, or addictions to,
alcohol, heroin, cocaine, benzodiazepines, nicotine, or phenobarbitol) and
behavioral addictions such as an addiction to gambling; and ocular
disorders such as glaucoma and ischemic retinopathy in a mammal
comprising:

(@ a compound according to any of claim 1 - 6 or a
pharmaceutically acceptable salt thereof;

(b) another pharmaceutically active agent that is an
antidepressant or an anti-anxiety agent; and

() apharmaceutically acceptable carrier.

15. A method according to claim 13, wherein the disorder or condition
being treated is schizophrenia.
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