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B&P File No. 13309-29 TITLE: SUBSTI TUTED BUTYROPHENONE
DERI VATI VES FI ELD OF THE | NVENTI ON The present
invention relates to a central nervous systentacting
substituted butyrophenone derivatives. These conpounds
are useful as antipsychotic nmedication for psychosis,

i ncl udi ng schi zophreni a, but dspecially for

L- DOPA-i nduced psychosis in Parkinson's diseased

patients, while having low or no risk of eljgjitin
extrapyram dal side effects, hyperprolactiH%§F§M8$“11330929

t @mﬂ esOBSITETED B BRCREPAINDRE DEfV AVENY ON

ﬁfh05|s occurs in many nmental illnesses, including

Iﬂ%ﬁH?EHEdN\@ﬂNﬁKH®ton S dlsease Alzhelner S
g;?ﬁ?ﬁ?g%%gesgﬁ inY r%t}/olndMu es to hd c%ﬁrﬁrabl Vé)élls ngTte l(jglré% substituted
f blﬁtytdpﬁslﬁ)rfeafeﬁﬁatﬁfes pﬂeiw@im:’poah& mtuséﬂlbwantllphydhatlc medication
known that antipsychotic drugs which bl ock am ne D2
r Eodé’éY%}Oé'Sc'éﬁl“BI"ééRh'éPPh*@H&c‘é‘tFH?CBQV cho'HQO%'gﬂib‘il@ﬁ% psychosis

b4 PSWR[R0 Théw k of eli
dgbgﬁgﬂg&gﬁ ﬁ?ﬁ%&g Pgﬁsof @ eq%2¥¥psych8¥|no risk of eliciting
swgga@stasnlﬂaiasldqﬁgecnoby[s:rprslausmmlhnhy>r tsdioe dptkénksial t h

oyer s j ' Lq nsm ssion. As stated by
Sﬁ%&p&%ﬁbtﬁﬂ?gﬂgF%Eﬁ RNt 54: 972- 973, 1997),

. NOPicHEki 1 asc 1he€iﬂariydqnéﬂt§ll aflnddsés) ﬂfb‘ldd?r%CMKﬂoﬁhrema
actlon W t hout a S|gn|f|cant affinity for th

r Heapraipn’s dissasen & lgsimeras disease and ipadividuan whodhkeehd20PA for
i ta

aF? evrfgg{l é% gsler Kl?h(p gl?h 93?0%‘%%&%@%2{’[5.‘%4\?%% (%f pSéChosm are

psgtcthnsn m\lkhhwu gllrat ahhp@lhanp&;mgs)ww\mhdﬂug:sd(q&mulid DQ keceptors

A—|nduced ychosi s, these dru s_intensify th
psﬁnk IRgb AT Zdlues Hieepssr ot sawoms Hya Phihese meWﬂfIIEYChOSlS The

C | | t
B Bl R e MR T 1hE PEPOTRGRR, LAEus B ARy ks is usually

| esso0pledi waith axver- qnumel @mamna:amuroaammmss@wetated by Su et al.

[ , , tre
SE02h, 0% POREFL Y€ o203 Y8 2bd Sole i Tiicbesideptified with
hwqasymuadvmn Qﬁﬁ&ut&fmgﬂlﬂé’aﬁ@ laffﬁn@'rfdr fhead2 AREMBr. DU the special
whi ch _do not have the dlsadvanta%gg‘ Tradi ti ona

afASE PEYaIKESPR'S dissaseh sueh RAHPRIP frrke Mieh dnses ofe0ralleQiA fo alleviate

apdir immobilities, thus readily eliciting psychosis. Although all antipsychotic drugs

can block L-DOPA-induced psychosis, these drugs intensify the Parkinsonian signs of
akinesia and rigidity. While clozapine and quetiapine are exceptions and do not
worsen the Parkinsonian signs, clozapine can cause leucopenia, and quetiapine can
cause excessive sedation. Therefore, in order to treat L-DOPA psychosis, there is a
need for antipsychotics which have the advantages of clozapine and quetiapine but
which do not have the disadvantages.

Traditional antipsychotics (such as chlorpromazine, haloperidol, and
trifluperazine) can induce unwanted clinical side effects such as Parkinsonism,
elevated serum prolactin and breast swelling, drowsiness, and late-appearing tardive
dyskinesia. Most of the side effects are associated with the basic mechanism of action

of antipsychotic compounds, which is to block dopamine D2 receptors.
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trifluperazine) can induce unwanted clinical side

ef fects such as Parkinsonism elevated serum prol actin

and breast swelling, drowsiness, and | ate-appearing

tardi ve dyskinesia. Most of the side effects are

associ ated with the basic nmechani smof action of

ant i psychoti c conmpounds, whicR is to bl ock dopani ne D2
receptors.’ Atypi cal " antipsychotic drugs do not elicit
thesesdeef ects, icit themw th nmuch | ess .

|t ons AYBISER DRPRIChO eS o, ok U eSO GRE or elicit them
| With GRd e PRVRsit@ | dr Rfti tREN QJHBI h[chlgﬁ BN dgs ﬂﬂ?cra?édeabove all
primarily by attaching to, and dopam ne

r ¥EwpY drosc icamppendsraperate primaglyoly a@aﬁémgt thaandablppklogJ d0pamlne

[
S T A E———

dhdp paiiaits by ttansiahtlyovcdupying! D2l eq@piorseand then rapidly dissociating to
neur ot ransm ssion. According to this theory, drugs

t Higw BerRel dgpaming seriofrapsaission pARFHding do F‘Héﬂlfeﬁé%ﬂﬁ’é that bind
r [

E%ﬁgeteg(ﬁ)?gl?htiha n(ﬂ)paf? ﬁgliee g? ogg %!)%ng&i i 919?( herefore have
edibjdoiatiofn enastargs Hieghef flmottbatt dfadopamant, Breohlledly to exhlblt fewer side
ant.i psychaoti.cs. The. nechani sm, of ti.on of traditional

STt Y61 dtacttinel RIRRGITES o e LnebanSB T 46igh 4 tpsditional and
Saepiea, antipBychdtic dFti¥GHbecribd®In P4§e(ei|ﬂan €4n.38 PsyPg. Vol 47(1):
There is a need for new atyp| cal anti psychotl cs whi ch
afe381309Lcal |y effective in alleviating psychotic
synpt hav f n
i he Sgg%elrgllﬂst C\ggéeacgbfrqn%w[%gﬂ 4 gm@éeygﬁot?gs vﬁl‘géﬁ 9e gim&anly effective
Par Kiavéning' sychaieaseathbtpat ibantwhichddo mot haws sids dffhéts and, in the

I RERITFER S DB FBed B haiaie Patkmprdisesed patints, do no

SNBI%H] tﬁetxﬂﬁklhwnyarm?%%a% yRptdmat i ves useful as
atypi cal antipsychotics for treatnment of psychosis and

r%UMl‘ééRﬁ’eﬂFérH@ﬂfﬁUEﬁ@ﬂ@N espeC| ally for
L- DOPA: |ndu

n_antipsychot i
redr cal AL e HEL T Gbls it e Ll R dfves wsetu
ded edypichionsipeychonvamidretdesindgr 6f beehssis aH€ felad mental disorders,
ext rapﬁr am dal signs, hyperprolactinem a and tardive

dyAERS! RRPA-MMBseth a8y chasis- bW hep asedrip ankipsysBotiomgdications,
olfh-e% %g‘?ﬁomedg rno‘%se)@l(jlﬁh%r @gegf%g% rgaun)éarﬂ&f esp(}eag%fgcts such as

aci tiron salts an ned
ptrrappeeudal cagrsy hapcrppﬂ:aiuhemmamrd mrdlvAajyskndesngl yIheosoepounds
g % of the R efsent LI on includes a conpound
m e present in the form of a ree ase or as a pharmaceutically acceptable acid
addition salts and may be combined with a pharmaceutically acceptable carrier.
Accordingly, one aspect of the present invention includes a compound

selected from a compound of formula (I):

Rl
i
=
R2 N
0 ol
OH

wherein
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sel ected froma conpound of fornmula (1): whereinRl is
sel ected fromthe group consisting of OCl6al kyl,
fluoro-substituted OC] 6al kyl and OH, and R2 is
selected fromthe group consisting of H and fl uoro;
and pharmaceutically acceptable acid addition salts
and sol vates thereof, with thé proviso that when Rl is
OCH3, R is attached at the 3-position of the phenyl
rhng. The ?res nt invention alsqQ includes a_ .
pRaPREEEET o8} e SAPGopighinecrip iaikyl floryHhstifveddPC calkyl
thfr dAvesd i on and pharnaceutical ly acceptable carriers
or diluents. Also included within the scope of the
pReissplected front thegreup conprstingoef Ihand flearci ng psychosi s

conpLi.sin i nistering.an effectjve amunt  of

BB B NeRorRR B P SO E By SRR et

t wiah eaf protiss tHaewhehR' isTOERL,IRNs hthehedl@Ih@3 p96itioh ofithe phenyl
conpound of the invention to treat psychosis, as well
ad"& use of a conpound of the invention to prepare a

medi ¢ aﬁﬁ@gregcﬁlt Elﬁ’%ﬂ{iorp UG RSP Rs aghgﬁﬁac.feﬁl?éag :cetgrgnﬁggi]tgon comprising

advant age e pr esent 1 nvention w
appangnindfof o inkentfonland phanadedtiall g dcad pablei qatrievor dituents.

shoul d, pbe .under,st.god,, howeve that the detail ed .
Goocr DB B BN Lsciers o (s RHAFUATRRIG 1 HOEEd of greating

Ppsg ERIsIe doﬂﬁhﬂqg nRIMifisREink N lefiéa@iel BMoakiColiaV 8mPdund of the
way of illustration only, since various changes and

Mot oBatol ®38bigstt i meedniderspf. r ifurtherdthsciopentioh nplades a use of a
[ [ | epnt .to those skilled in th
PR by e nyBFECH S PAERDERD 35 VRS A Fierg" ™ conbound of he
DOihS&RioA b Pt pak smagiphmentid aBatrpsldlosis. t 0 new at ypi cal

anti psychotic conpounds, nanely certain substituted,

but yr ophenoREerdFdirss 2pd fduniagss of the dirsertainvgntion will become

a%ﬁﬁ)@fé?@?rloﬁl 8R! bRoR &AL RScAIBheR shollaoRY ‘ﬁ{;ﬁgslé(yog, hBwever,

one of its aspect, the present ‘I nvention inc
clbap thendetsitdde desedptioromd thompaifivd exdmples milile ipHjcating preferred
YA A7 SR OB BB SRAEBbA P e vrions
changes and modifications within the spirit and scope of the invention will become
apparent to those skilled in the art from this detailed description.
DETAILED DESCRIPTION
This application relates to new atypical antipsychotic compounds, namely
certain substituted butyrophenone derivatives and pharmaceutically acceptable salts
and solvates thereof.
Accordingly, in one of its aspect, the present invention includes a compound

selected from a compound of Formula (I):

R]
[
R{‘/ N
0 cl
OH M

wherein
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OH, and R2 is selected fromthe group consisting of H
and fluoro; and pharmaceutically acceptable acid
addition salts and solvates thereof, with the proviso
that when RL is OCH3, Rl is attached at the 3-position
of the phenyl ring. The conmpounds of Formula | include
those in which RL is selected4romthe group

consi sting of OCléal kyl, fluoro- substltuted OC 6a|ky|

apd. In.e di ment t he tion Rl is sel ected
f Egm(ga?gtea £ nglglﬁgq%gqnﬁl@tnbg 0 4@ %halo substltuted OC 6alkyl and
fouprpAd substituted OCl4al kyl and OH In further

odiments of the invention, Rl is selected fromthe
gRolspelested ifrm thy gmumqslsumml{and flgbto; I n stil |

o B REUTEAG e b T B RouRafrer <

OWltFr thd proeizbaeit mhieh R' & OCHg, R'My ettdchedattBe Bpokitioh Bf the phenyl
further enbodinents of the invention, R2 is F attached
at'"®he 4-position of the phenyl ring. In an enbodi ment

of therhoveRbbRfls of Hor Qﬁpl.oilr{@%dgfthdz @ r(FWh"i’chl RDASee} &E&d from the

foll om ng structure: erein is selected from
ggoup comsitagi g &IC,QTkyloaflkgio; subktumed Q(hgalkylutaad OH. In

OClpal.kyl, a Q4. and S se cte on1the

c%'Hg?AéP‘?éWa fhe e 1§2'P<§61‘38‘ﬁ€1 Uk fnsistye of OC,alkyl,
afl GedtsabitRuRE IGT, 2k 1 tan@ OIS 2l 4 ﬁlra{éﬁeﬁn@bmﬂkﬁﬁ; JthRs BREntion, R' is
In anot her enbodi ment of the i nvention, the compound

o!felqréqdmfnoan |th%a§owm@0ﬂ@stnwﬁ90§fln uOGH: eangh €1Fbi nlRystillsfurther

isting of OCl6al kyl,
f u§§%§g5£ ?HF'F%HQGEE@ %nd OH, and R2 is
sel ect Ehe fcompotulhds gﬁ@bpnﬂ@rﬁSir&lddagtheﬁe ih avtc IRIOKOH or F. In
and ar mac utlcally agcee}able acid addition salts
mengs o t}tehl@y%lron In further embodiments of the invention, R? is
F attached at the 4-position of the phenyl ring.
In an embodiment of the invention, the compound of Formula I has the
following structure:
Rl

~X

VA4
R? N
0 Cl

OH )

wherein
R' is selected from the group consisting of OC, alkyl, fluoro-substituted OC, ¢alkyl
and OH; and
R? is selected from the group consisting of H and fluoro;
and pharmaceutically acceptable acid addition salts and solvates thereof.
In another embodiment of the invention, the compound of Formula I has the

following structure:
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n an enbodi nent of the invention, the conpound of

I
Formula | is selected from
4-| 4~(4- chl or ophenyl ) - 4- hydr oxypi peri din- 1-yl]-
1- (4-f1 uoro-3-net hoxyphenyl ) but an- 1-one;
4-]4-(4-chl orophenyl) - 4-hydroxypi peridin- 1-yl ]-
1- (3- et hoxyphenyl ) but an- 1- oRe;
4-| 4- (4-chl orophenyl ) - 4- hydr oxypi peridin-l-yll-1-(3-tr
i f1 uoronmet hoxypheny| ) but an- 1-one;
[ 4- (4-chl orophenyl) - 4-hydroxypi peridin-1-yl]-I-(3-et
X ne;
|

4- (4-chl oroph

4-
ho yphenyl)but§
4- -4- hydroxypi peridin-1-yl]-1-(4-fl
uor o- 3- et hoxyphen ;

4-[4-(4-chl orophenyl ) 64- hydr oxypi cl-yl]-1-(4-fl
uoro-3- trifl uoronethoxy phenykﬁb\ th- 1 onﬁ and
pharmaceutically acceptable acid addition sa s and

solvates thereof. In a further enbodi ment of the
in gg ion, the conpound of Formula | is selected from
F 4-chl oropheny |)-4-hydroxypi peridin- 1-yl J-
1R( 3-sBRettad Xyopheie Brgupdonsistidg &BC, calkyl, fluoro- substltuted OC, qalkyl
4-| 4- (4-chl orophenyl ) - 4- hy roxyplperldln-l-yl] 3-tT
i 1148Hoa hoxyphenyl ) but an- 1-one; and
4Rt fstheRnPR Ln- 1oyl -1-(3-et
oxyShe%yF but an%F]é/llcg))CO%Slgt @%rﬁlﬁggggﬁ cally
avsepaabheuticilly wd@tablomld alldisomsaltssint salvatss thereof
t hereof . The te used he
strai g(ﬂ a%?oéﬁ B'?té’;ﬁél??elav%ﬁ'é’i"nt € SAPAPYt %”R‘V alis selected

rggincal s containing fromone to n carbon atons and

i ncl udes (depending on the identity of n) nethyl,
eﬂﬁ%‘kcblpcfmhpnyl) -4dvydespy piperidip ut-yll- 1 -@-hugrg43; methokyphghyl)butan-
tLgH%yl 2,2-dimethyl butyl, n-pentyl, 2-nethylpentyl,

3- net’hyl pentyl, 4- nethylpentyl n- hexyl and the |ike.

Thd- (@cmm’d;ihumyw_suybﬁixnypnptaﬁdinq ylrpaL(Igynh thaSyphe e )buedrel Bne;
C, nal ne or nore of the

3?&‘béwowaﬁ%v'%&é]ys@éﬁpwpémhaclenllﬂwﬁt,nﬂaﬁ@mqﬁlaqxua@yl)butan-

tpbﬁéuoronethyl trifluoroethyl, pentafluoroethyl and
the Ti ke.
4-[4-(4-chlorophenyl)-4-hydroxypiperidin-1-yl]-1-(3-ethoxyphenyl)butan-1-one;

4-[4-(4-chlorophenyl)-4-hydroxypiperidin-1-yl]-1-(4-fluoro-3-ethoxyphenyl)butan-1-
one; and

4-[4-(4-chlorophenyl)-4-hydroxypiperidin-1-yl|-1-(4-fluoro-3-
triffluoromethoxyphenyl)butan-1-one, and

pharmaceutically acceptable acid addition salts and solvates thereof.

In a further embodiment of the invention, the compound of Formula I is
selected from:
4-[4-(4-chlorophenyl)-4-hydroxypiperidin-1-yl|-1-(3-methoxyphenyl)butan-1-one;
4-[4-(4-chlorophenyl)-4-hydroxypiperidin-1-yl]-1-(3-trifluoromethoxyphenyl)butan-
I-one; and
4-[4-(4-chlorophenyl)-4-hydroxypiperidin-1-yl}-1-(3-ethoxyphenyl)butan-1-one, and

pharmaceutically acceptable acid addition salts and solvates thereof.
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The term "conpound(s) of the invention" as used herein
means conpound(s) of Fornmula | and/or pharnmaceutically
acceptabl e salts and/or solvates thereof. It is to be
clear that the present invention includes
pharmaceutically acceptable salts and sol vates of the
conpounds of the Fornula | an® ni xtures conprising two
or nore of a compound of Forrmula I, pharnaceutically

phar nob Bt i ek St SERE NI BV i g iy encyed chain,

Faitufied hlkyl ThBcdierdBntdlas MRERULACAL! Y SEEEPLAIME and includes
nmeans conpatible with the treatnent of animals, in

pelependingen thendansity Pha) tmeathyl: pthak rexepsis isoptopyl, n-butyl, s-butyl,
a ahl ci Ltign. salt” as uyse erei.n ans
ST B £ ML b AT T e, +
coohglpedtydfn-hdxyl amnd/thetiiken, or any of its _

internedi ates, which are suitable for or conpatible

with t hee Eermaflvara substityted fal.alkyl’ s yagd hesein dpeaps aknsalkyl group

(FM ke 4aar ' [ i ch, f j S -
B R L e S
ptidkwohwonéthylatifumroesisy| weehtaflasraetityhhndsthe likesuch as

sodi u ohydrogen grt hophosphat e and tassi um

hydr ogtﬁggeﬂrl"%lﬁf)g’. O'I"f(ﬁi?scl rtg‘f i”l)%“%‘?'ba‘ﬁi Lﬁe‘ggf@? PR CPHPPHP“d(S)
Sofl Ecthlug Baldid phRGhdedeidil Aeeepibte saff8nd/bi oM ARQDMerkSF.

acids such as glycolic, lactic, pyruvic, malonic,

succi nit & todiegledF that theyresentcinventiondnclpdastphipimaaceutiqatly @acceptable
i ' i G, eti cl.nnam. ¢ _and

SSFFRfl B e ORI ot PLSHARES s fA0RE I A0 o or

pmbd efeq eorspbundrif Foamdlanie phameseilticalty acepiabi. safts bhefcompound

the nmonp or di-acid salts can be forned, and such
s Cg"wgyl’ a gfeafmﬁceéﬁﬂfﬂ& aceepigble splxates glop GmeRyng of Formula l.

subst apid @Y pRIMAAERIEIY EdTptablR” HERRE @!)mecjlthﬁe ¥thGhe treatment
addition salts of the conmpounds of the iInvention are

el aniwalsuls| partiqylasghumanand vari ous hydrophilic organic

sol ve and..general |. enons te .higher neltin .
poi nt 21“ l|§e’n LT ralné%?}euflga] h gf?ep%%e Y s%aftb%&lt Tﬁ% used herein
Seleaitstang modftoXib &r @Ry einorghsic sat bf Myl Hasdeorls of eheAR @ention,
skilled  in the art. O her non-pharmaceutically
atctiptdiiseneanediatey whichars|sitele forey coewatlle widrthe treatment of
eXAmals€in baﬂ%i&lﬂgﬁ b%ﬂgrﬁt | PllscPhrive hﬁorﬁ?rnp %'iﬂ%%vh?cfh 1‘0?1% suitable salts
i nvention, for |aboratory use, or“for sSubsequen

ciowalnge diydrochloria, pixdmobmoect sutfakic yand ghepihabk eaciadsi ds well as metal

additign salt. In an enbodi ment of the invention, the

ofitl e ki proseBufPEn wibhe el A aiSa b iragen sulfate.

hyRke& crbalfc 8alid thaf FPmk QEERE sAR iAElude ARAY, 8FL, and tricarboxylic

conpound salt is achieved using
acids such as glycolic, lactic, pyruvic, malonic, succinic, glutaric, fumaric, malic,
tartaric, citric, ascorbic, maleic, benzoic, phenylacetic, cinnamic and salicylic acids,
as well as sulfonic acids such as p-toluene sulfonic and methanesulfonic acids. Either
the mono or di-acid salts can be formed, and such salts may exist in either a hydrated,
solvated or substantially anhydrous form. In general, the acid addition salts of the
compounds of the invention are more soluble in water and various hydrophilic
organic solvents, and generally demonstrate higher melting points in comparison to

their free base forms. The selection of the appropriate salt will be known to one

skilled in the art. Other non-pharmaceutically acceptable salts, e.g. oxalates, may be
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standard techni ques. For exanple, the neutral conpound
is treated with an acid in a suitable solvent and the
formed salt is isolated by fiItration, extraction or
any other suitable nmethod. The term "sol vate" as used
herei n neans a conpound of the invention wherein

mol ecul es of a suitable solvent are i ncorporated in
the crystal lattice. A suitable solvent is

Io ically tol.erable t he dos adm ni st ered.
BT Fu s plautn 181 E01850 o e CTREORRRARAe Ak am. Geidaboratory
t h&, bk Kﬁ su%@ﬁe%ﬁﬁeré@n the pﬁé}h}é%ﬂtrcaﬁﬁ gcﬁglfaﬁfc cfd écﬁhtlon salt.

referred to as a " hydrate". The formatlon sol vat es

ofn @m@nbmum@h@fnmh@on mlmharmapemlcallmpgptdﬂpemdmd@;non salt
O BRSPS e SSPR b sOk Y3h8%ed uing
apanidupd Itéthﬁlqﬁ@ VEsH exaihipld, S mfutrAbcdrigoup@liy BtfedWith an acid in a
coal ing or using an antisolvent. The solvate is

t yHiable safveat aag) thsr foamedsalp etsolaindery BHtiens extraction or any other
CQﬂ%bkhﬂaﬁodThe compounds of Fornula | can be prepared
using met ods known in the art, for exanple as shown

i n SchEmeteim asmivate’ém usoé dieiein mbmsapcem;fomnd ek thiephesition wherein

her |n bel.ow. Accor.di pgly, ounds .
OFOfESPISE L A FuitaplRcray it 1L MATONES d 46 GbIohdaEn A suitable
Fey1va & bhy@ﬂﬁoé@lly&o@ra‘b‘l’é hiRb ﬁoia%@\éﬂﬁl%lﬁéﬁblp Ex%Hﬁ)n:s%? suitable
hal o, for exanpl e i odo, be reactedwi th a conpound

ool Eatsvefe e thanpl, |VhatQdeihéél pc@Vipdn watsuist thplsel vbets the molecule is
u d eo I S ti.on [6R ction
OB LAY SOEGESERL S AHREM, SOLARN o 96 dRbounas of e

Conwpaiondsillofarf-adepanding dn ti\cohpopiEpay e ,solfvatfe €% W8, solvates
as shown jn Schepe 2, and as, described in the specific
eX5ripImaed héﬂéﬁs%agow copRewd 1 the @ppEAPHgIeysol vgnt gwhrsalatmg the

r t I : VB RL @fad r
g??aggdlﬁf %E(l):lgr%'nuwa@su{’g any LSSlrvg?atct ] scﬁgaté iS Bpically dried or

4azghiropasiutdgr yhbikhiordndgionnder st andar d Gr| gnard
lr leact | e&?{&%[’t Igggts Btg(r)r&{?aepgag) Se grgp Te qul?g Pnfetho(ag E}ljcl)vgn in the art,
for example as shown in Scheme 1 and described in the specific examples herein

below.
Scheme 1
HN 1 :
Rl
U\\\ OH am N
RZ/ = LG Base
O

D

Accordingly, compounds of Formula II, wherein R' and R? are as defined in Formula

[ and LG is a suitable leaving group, such as halo, for example iodo, may be reacted
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defined in Fornula | and LG is chloro. Conpounds of
Formula Il, wherein LGis chloro may be converted to
ot her conpounds of Formula Il with alternate LG

noi eti es using standard chem stries. Conmpounds of
Formula 111, 1V and 4-chlorobutyrylchloride are either
commercially available or may8be prepared using

nmet hods well known in the art. The present invention

i ncl udes radi,ol abel e r of the conpounds .of th
PR rh PP o R o 1 LS ORIRRES P ARl s, o standard
| algd pilRYsubSRefi BPfeat i A obiidhs td B%v&lerdéﬁg%ﬁﬁds%ﬁlzo%nﬁ@ L.
or 14C or a radi oactive hal ogen such as 125] and 18F.
A radi epapeunsy of Sppouad! mhy bherdpatednfar snamply, aseshown in Scheme
D5 SRS QeliFlo0d i PhE IR CRIRASAIM T e o
exanple, tritiumnmy be T'ncorporated into a compound
of the invention using standard techni ques, for
exanpl e by hydrogenation of_ a suitable precursor to a
conpound of the invention W$M#HeEriti um gas and a
catalyst. Alternatively, a conpound of the invention
cont ai ni ng radi oactive i odo may be prepared fromthe
corresponding]trialkylt n (suitably trimethyltin)

A

derivative u stang edifat i condi tions, such
as 11251] so pﬁi odide in the gresence of
chl oram ne- T ’k | tabl e sol vent

dinethylforﬁ%nide. The trialkyltin%%npo d naycge
prepared fromdhe correspondi ng non-radioactive hal o,
suitably iodo, conpound using standard D

pal | adi um cat al yzed stannyl ati on conditions, for
exanpl e hexanethylditin in the presence of

t atéabing(yl IGripheny fepfasPbf ReomutaIV 2@hetdin( R) addRBRrel A& ekined in
sol vent, such as di oxane, and at el evated

t Eppetadlumay, b seactndl yitsod-chigmbetyrrghloride underc sfapdand Grignard
0 [ [ r iNe rHn 'l
prsabith LRG0 SOTAE b Bilufls Bt oPRG " el RiGuS R are as
wiléfimed is (Harmblael prdeEGr s athlaronpunmshunds oh Fagnda dhvpleuieid LG is
of Forrmula | conprising a suitable | eavin ou f or
oS B2 P SGRVeS LS, OPRnLomRGUISE of Sormdadluvith Akeae LG
1Rbicaa Qﬁn%ﬁﬁﬁdﬁrﬁlé%ﬁtri@b.seased pati ents have only

bet ween 0. 3% and 2% of normal | evels of dopam ne

r emai nfagppwndshef r Faamudmt &l nllc | ands 4-chherobutgryl¢hdowide are either

B M P BR P PEPreRed S bl ol ) Ri R

of L- DORApiegerteph@ios Hnélbedsr rabiokibaled ooty BE thd) cOhP@Inds of the

to alleviate their , , , _ -
invention, for example, compounds of the invention labeled by incorporation within

the structure *H, ""C or "C or a radioactive halogen such as 'l and ®*F. A
radiolabeled compound of the invention may be prepared using standard methods
known in the art. For example, tritium may be incorporated into a compound of the
invention using standard techniques, for example by hydrogenation of a suitable
precursor to a compound of the invention using tritium gas and a catalyst.
Alternatively, a compound of the invention containing radioactive iodo may be
prepared from the corresponding trialkyltin (suitably trimethyltin) derivative using
standard iodination conditions, such as ['*I] sodium iodide in the presence of

chloramine-T in a suitable solvent, such as dimethylformamide. The trialkyltin
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akinesia and rigidity. These high doses usually elicit
psychotic synptons which are very troubl esone to the
patient and which need to be treated. For this type of
situation, it is desirable to adm nister an

antlpsychotlc which is extrenely | oosely bound, and

whi ch, therefore, has a high K value, for exanple, of

the order of 30 to 160 nM Compounds wi th such a high

K bl ock dopani ne D2 ceptors ver riefly, . .
FRBPTIg: PG Darremred SRET HE ForlSoadiis Popidisngiive delo. suitably
WRIdS € toRgoliNe uSmK stas@nd %hll%ﬂlgmbafté/l i’é@ld s@}iﬁﬁ%r\acoﬁdltlons for
is well known in neurology A psychosis In

PexatMe dexametheldidiseth it wremlc¢ Qf tsetmkls(&ﬂ@acredpmsplhne) palladlum
d out 0% t he dos
gﬁqnﬁ{ l%useg%or E@kggggﬁgﬁlﬁngc |206W tﬁwgma?ﬁg;suudﬂySO-
16 oFlﬁr{HBE, a bymppéundsifshe eadintion aditlaifingy Fadifatte fluorine may
predicts this, as follows. The anq$p chotic dose
nB%d’é%PaEf‘di JOE EmPlE. by Esgetians of Kip dfﬂ%ﬁ?u Witk a sejtable precursor

1 h
LGOS i b B 0 AR . o
i exanipde 8 wsabgnoop,stbaoaa)dba dm;gacteldevnnmhe MFamyomer ve

[ | ~20 th
conat sirkiaRots s Bt eg s bwf iy 0Pa,580 (b 53 normal

(redelé%f AbPamin® ré?ﬂz[nkin@fiﬁ’ fhebr @L‘uﬁﬁ@%ﬁe]enﬂ‘ GhEevinfohver %é@ntratlons
of the dopam ne contént is absent, the value for

wefupetwisen Ol rﬁ(Ml%AUtﬁ\CdNﬁgngn Skl patierity Sherblore, cnedd)S@ take very
f R]ﬁhl'd- P?C]QP& E%@PRS elnbh l?l?eu% Byéfnr d(t)[ga?rﬂ{let: I?na tor({er rto alleviate their

I zophr enra psyc
| HDndkd gid rigirdigi T[lesle ﬂ@%@hhﬁ%l& iz qiRy€Hotit sympMs which are
1. 75} /él%+ 10/ 1. 75} or 20-fold. Thus, while a daily
doey Epu ?f@"ﬁgtocm?zaﬁfeﬁe apgl ghlich cneed, tp s éreqlteqi For this type of

t&ﬁahbﬁ‘gfr%'dégpmeem erﬂﬁﬂﬁgoﬂ §nt1;§9§1€ M’ev?feucﬁhg ﬁ?freﬁlg&sloosely

dose, nanely 25 ng (or | ess)
abl@lqldataed wdilcthn dwreforeDORAA rbg}x:lﬁosﬂl& farhé xampdd, ofiltiat odar of 30 to
etiti n,endo us do amn

o5 4t TR OBy SRR PR SORAT Db

aﬁﬁdrﬂﬁm(ﬁﬁoﬁﬂ& pReAGHt AS H’aﬂh&ﬂ@ﬁdrﬂmbuv\mﬂt Ow8REnih€adk | Farkinsonian
perm t endogenous dopanine to replace it

cBEﬁ&V@P?@@PVﬂacertaln conpounds of the invention have

ahg \éait ug ki tRwar e eﬁ)lfologg thaﬁ LD%)K‘AUQJS%@%S& hl% lﬂlrkmson’s
pti mumrange for trea OSi S. 'S
vdisersed pat@mt isrhesn teoaiugich atiosermf o(b(&tapmeMIMh islabout 5% or 10% the
ng(l)s%cr%rre}]ahy useg rf(())%( ng)?c eo|51 in scinzophremar %‘he “fast-off-D2” hypothesis
readily and quantitatively predicts this, as follows. The antipsychotic dose needed to
occupy D2 receptors is proportional to K x [1+D/Dhigh], where K is the dissociation
constant of the antipsychotic, D is the concentration of dopamine in the synaptic
space during the momentary nerve impulse (~200 nM), and where Dhigh is the
dissociation constant of dopamine at the high-affinity state of D2 (~1.75 nM). In
Parkinson’s disease, where 95% to 99% of the dopamine content is absent, the value
for D would be ~10 nM. Accordingly, the antipsychotic dose for L-DOPA psychosis
will be lower than that for schizophrenia psychosis by a factor of
{1+D/Dhigh}normal/{ 1 +D/Dhigh}Parkinson or {14+200/1.75}/{1+ 10/1.75} or 20-fold.
Thus, while a daily dose of 500 mg clozapine might be suitable for treating
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| oosely bound to the rat brain or human brain dopam ne
D2 receptor than is dopam ne itself, where dopani ne
has an affinity of 1.75 nMfor its own D2 receptor. A
conmpound havi ng such characteristics has been shown to
avoid eliciting catal epsy or elevating prolactin in
rats, and woul d readily bl ockl&onditioned avoi dance
behavi our . Accordi ngly, the present i nvention further

ncl udes met hod of treatin ychosi s co i Si ng
AP R g e pres bl DB IoTh Pame S AToE doDRSS piould be
i ﬁ%@&ﬂa@nad&uﬁe%bir@ﬁtLJUDW@e;%yEMﬁI’seqfhls ThRulahye rH&:Etoﬁlolds for
al so includes a use of a conpound of the 1 nvention

t%metwgycm‘sw mganm@ed(wﬁmmecmﬁ)@dndsebf bourel antlpsychotlc A

DL B BRI TESHGROREY o TP s

mqﬁnﬂm:agephc@ﬁcumﬁdnheneln is that amount sufficient
to effect beneficial or desired results, including

clini c%?"ar"égampgundarﬂﬂ theénvepden haye 2 & yalue ol éheaprdmet 140 = 8
depe t I

00 QSa P 15 CRAAEH b APV Sl EODERORIBAT Lt
thatmtlmelaetcauqesyahdmatss thn @t freackcue iampprixirahteln8aginds more

amount suffi ent t o achi eve suych
Rprelf by IoRu tas R Bt i EooBinecS FcapiaE han s dopamine
WitdelYO Ul heél rdophidireahsO Bn Qfffikifle oﬁgle'm nMFoH $8GoWR 182 Receptor. A

and as well understood in tHe art, "treatnent” is an
apmpsaeH hfabmg@bclaplmrmemnehascbeah ‘shpwrlés Avaid ehemug tcatalepsy or

' {lgvall!lq&ﬁygolgéd ncrgtls Jn% 13 ag?n%[oca Ig%nchﬁ?nel% %oid'élace bé:hawour

resu tS can

al | evi Atdoadingly, aﬁe|pr@66ﬁ hrm&n@éﬁn Fihe? indREs QY AREHAAS oPlreating
condj tions, di.m ni shnent. of extent of di sease,
sPSYEhesis, samprisiag adminigisyiag nam gifectiver amgpntypk @asempound of the

PLEVRYN RO aSRIb g@g i fnedd %F&é@f 46k a¥%vAHiios! :Iﬂéﬁ rflgch?cie pise of a

di sease progression, loration or pall i on o
disaased stfathe, mannh(mem matopS}(chbces faed zpaset iofila 00mpound of the
ectabl e or et ect abl e.

"?VQQ%W§ﬂ€”q@§%15? 63W@§ﬁoﬂ?ﬁﬂﬁﬁ °d§: survival as

conpargit fefmaxpegtateSdmotinyabr 4 fsuf@dief@mRIurt RSt an agent as used
treatnent."Palliating" a disease or disorder neans

t begeint Kethak pavernta peffisient el eflegtabeneficial rarcdgsired results, including
“amnéa‘?%&ﬁﬂs ?x‘?‘dr,o?{ ﬁlcgl r?r“gfaféct&'e (glln%e%g en%g q Hon%e context in

| essened and i me course o progressi o

sWbiskdt isrbelngrapiphied eHor a&nqxbammle:obomcbxn Of adth@dstdring dnh@zent that
di sorder., The t ubj ect as used herein includes

atqu:atm;{ﬁgclxsgs 3p e?fﬁ(glvgs nt of Wm is, for example, an amount sufficient

to achieve such a treatment as compared to the response obtained without
administration of the agent.

As used herein, and as well understood in the art, “treatment” is an approach
for obtaining beneficial or desired results, including clinical results. Beneficial or
desired clinical results can include, but are not limited to, alleviation or amelioration
of one or more symptoms or conditions, diminishment of extent of disease, stabilized
(i.e. not worsening) state of disease, preventing spread of disease, delay or slowing of
disease progression, amelioration or palliation of the disease state, and remission
(whether partial or total), whether detectable or undetectable. “Treatment” can also

mean prolonging survival as compared to expected survival if not receiving treatment.
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i ncl udi ng human. The subject is suitably human. The
term "psychosis" as used herein refers to any

psychi atric disorder that is nmarked by

schi zophreni a-1i ke synptons including, for exanple,
del usi ons, hal | uci nations, incoherence and distorted
perceptions of reality. Psychb%is occurs in many
mental ill nesses, including schi zophr eni a,

Hunt i ny n'.s gdi sease ner's dj sease and

Toa v el 5 fRREe O BRI e R R e ot iliroundesirable
| elirienl endnedita®sts oFfa diftRdérvrandiscats stﬁt@%r@@(&ti@@ hifd/bStime course
L- DOPA-i nduced psychosis. The conpounds of

i P8R Pregfessios iselpyabpylengthpmddaseermpmres (ornet tfaaimgtth@éllsorder
conpo « ubjeect s

bi ol ozm:éa F@ Silfe Cg’tdggbllr'ygaﬁjor m lglgl ?g ngrﬁ]i?@rbg o G i 8 Kingdom
adMudlrgthamrThersubjems slcabbyr kiimagl. y, i n anot her

aspect.. the present. jnvention includes a

phar meE¥utEBa PSY 63?% Pese hesipretsisrtg Y fskgoalrg disorder that is
t B@rkev et 's@ﬂlz@ﬂﬂelﬂamﬁ@r mﬁ%ﬂscaiutlﬁdﬁgcefgragkﬁn?le delusions,

carrier or diluent. The conposi tions contai ni ng
cb@%@magns(aﬁn@herenmm distortedpetgeptnme Mrra’dltjoy Pryuhwsis occurs in

nﬁl‘élg)g a@&aqull}mggesm?&aéla“ r}éﬁ;héghz?,[) u[geu gltdlés%%s& lA&zhelmer s

OSi |ons

sdib¢set md auctiimwdaﬁlsawh@ftﬁle&m DOPN F6F iHaykifdont Risease. In an
actjve substance is conbined in a mxture with a

pFHEPPHEEN: G ¢he Inyenfique fresy ehosisis btIROPAUNdugst @sxcdbsiel es
are deggei ouﬁd%rofetﬁggwesg%%rggre%gg%lﬂgtf%lﬁate into pharmaceutical

Phar maceuti cal Sci enc
Témampdsittond fSt aingisisPhgomeciopedinasubjdees ihait lmolmglcaﬁp compatible form

COMBBE! 15 N RGOS ¥ citss (ROl T ot aspect the presen

Smlvéﬂtldhnﬁ]cﬁfdei he pRathatatiess cblﬂF@sﬁ’tW'c%bﬁﬂng\"at '3019 @unQir of the
nor e pharnaceutlcally acceptab e vehicles or dil

aderiiomt i derharmadsutidally egcepiabla ¢asrier aridilvent. su. tabl e pH
S ooor areBhiet %“W&n‘%"ﬁ SI O| o “.Sn‘%fe‘ﬁ? l“é’ﬁ““‘l‘hcé’“ be prepared

accordance W T

dey; &nobe thatlopdunde, prS@dritSmOde mkmadeeﬁcdlbedceﬂftam)éoﬁh@osmons
istered to a patient |navar|et of
F&Hcﬁaﬂ eimipistesed ciubirckostd Gat &fdﬁﬁfﬁﬁt%rwn% ofghe active

V\éLIUstahé?e W‘ggﬂhﬁn@@qnbé/ rhilR3€ wikl b/ rl'ng hEal Ecceéaq‘e vehicle.

conposi tions of the invention na n1n| tere
eXuaitabl eevehbglewa Idf;SCpacds fioeexampld i Raﬂnmgm:bsi Phagmadeutical Sciences

”E‘z?)%k ZSﬁlt dl'thR 5 ' inPHRP Miited States Pharmacopeia: The National
Formulary (USP 24 NF19) published in 1999. On this basis, the compositions
include, albeit not exclusively, solutions of the substances in association with one or
more pharmaceutically acceptable vehicles or diluents, and contained in buffered
solutions with a suitable pH and iso-osmotic with the physiological fluids.

In accordance with the methods of the invention, the described compounds,
salts or solvates thereof may be administered to a patient in a variety of forms
depending on the selected route of administration, as will be understood by those
skilled in the art. The compositions of the invention may be administered, for
example, by oral, parenteral, buccal, sublingual, nasal, rectal, patch, pump or

transdermal (topical) administration and the pharmaceutical compositions formulated
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transdermal (topical) adm nistration and the

phar maceuti cal conpositions fornul atedaccordi ngly.
Parenteral adm nistration includes intravenous,

i ntraperitoneal, subcutaneous, intranuscular,
transepithelial, nasal, intrapul nonary, intrathecal
rectal and topical nodes of a&#inistration. Parentera
adm ni stration may be by continuous infusion over a

d of ti aund of the invention
ﬁ%?gﬁﬁe%}f glelr)ll)gg,a?ﬁrﬂ ggg}ugatraqoglf 1&&3@& elntrwetnﬁu%n uptfpé)(eptoneal

didbde@hedus, intramuddulAs &hibepialiigl, %Qéalpllﬁtr%ﬂfnbﬁz{ry, Afrathkcal, rectal
may be encl osed in hard or soft shel

cHjsktgpisal mgdesjaf agEynipeationmileesnsesel admlmsvabinensy boby icontinuous
¥us§’%\{%?9rs8?&?@]§&9d Leetly with the food of the

di et Fa eutlc ‘adm ni stration, the

conpound cahpding cbfrthel’ltvleﬁﬁoxfrﬁMyb)e drﬂ(}oﬁdiiﬂlhi%te%ﬁ Vibit Example, with
ex0| ient and used in the formof ingestible tablets,
ngt ilgpiQravith fubaﬁggllatg%ﬁ@me@meé{ Prdt gy be enclosed in hard or

S&b?p QRA| QRFutin S %'lﬂés (Wafteﬁ% Y BN gorBPl%séeH Ki gto AasPoHRd may be

of the |nvent|o may al so adm n
pallc@lrweqtm digectlovitht the fisododf the dioFound th‘erapbetm adrainistration, the

d t t abl ed w
MR TR AR oo DAY s BRI Pith Sctbienbadh ased igfbe form
C@thu@bﬁﬂﬂ@@atﬂ’ét@pwﬁﬂ 1aBled, ¥ERAGY, ,caﬂ)du%ldl dliRe, Séﬁwé)ih@ﬁ‘@ syrups,
ycols, DVMSO and m xtures t her eof th or wthout

aWé@ﬁbP“ twdiken oil's. Under ordlnary condltlons of
storage ad?)%é}&t%ﬁd SeRe 19\%&%&8{ 2 \/\f nzﬁs € Qut %hll?umstered SRarenterally.

preservative to prevent m Croor gan
ASgetismnofsk icbingduridnoft the iavéntion whanl blerpwpdm:d/virt Water emaerbey mixed

bl e f | . Th h t | fornms
S o SH S0 S PETLREE AL et et
S@lyEdrbR RS pllySgleat QN BRADMSHI dnd RBYEIES ?hefrﬁf Wil or without

ext enpor aneous” preparation of sterile injecta
stFehal il igroildi gp@qrsxr@nsry dondigibhs cfagterage hwd fiser theseipteparations

b (A st bef udt he extent that

Sc)e/c%nl?f}ﬁr? ak# ?se %é'g]tjs Preve% owt ﬁ‘ émgrgﬂ(gélmsgﬁt %m:rtsor}/ skilled in
dihs ag@soulaenqwsbtvltslpsepfafersunatsalforﬁdﬂa’tmn_st ration may
conveniently be fornul ated as aerosols, drops, gels

and povidié Pearmaceplics] ?rﬁ}sn%!t&l?l?cgﬂrsmﬂfﬁﬁb&all#eym@@ﬁ?)ﬁﬁegb gjueous

SQ)'IMIanrbrod'lsge'r SHERENF BPwlErs D tt?ecé)ltgl% érldgg’otug (fg arflion of
Sk it BRALIE RSP

a physiol ogica accept abl e aqueous’ or

sti¢lerinjeatable mobitigns al kigspglsmenﬂmdlhdas@lthglf@momust be sterile and
mugtI t%oﬁ dcl“"%ﬁé Ie;t(ter% that easy syringability exists. Ampoules are convenient
unit dosages.

Compositions for nasal administration may conveniently be formulated as
aerosols, drops, gels and powders. Aerosol formulations typically comprise a solution
or fine suspension of the active substance in a physiologically acceptable aqueous or
non-aqueous solvent and are usually presented in single or multidose quantities in
sterile form in a sealed container, which can take the form of a cartridge or refill for
use with an atomizing device. Alternatively, the sealed container may be a unitary
dispensing device such as a single dose nasal inhaler or an aerosol dispenser fitted

with a metering valve which is intended for disposal after use. Where the dosage

form comprises an aerosol dispenser, it will contain a propellant which can be a
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sterile formin a seal ed contai ner, which can take the
formof a cartridge or refill for use with an .
atom zing device. Alternatively, the sealed container
may be a unitary di spensing device such as a single
dose nasal inhaler or an aerosol dispenser fitted wth
a metering valve which is intthded for disposal after
use. Were the dosage form conprises an aﬁrors]ol ]
di spenser, it will contain a, pr.opellant i,ch can, be
a%%rﬁ%rre %Sggeéasgaséwéu% QURIEHE] UL et AN 958N PRRlNE such as
priopethiarshyateclirbds. fTHORGENI RIIFRAR! BANlso ke the form of a
aer osol dosage forns can also take the formof a
pPHPR-AtWMHESer . Conposi tions suit abl eb}‘or bulccal or
sublin L OLSEnald ' . ets. .l .ozenges,
and pactieasienC R fop BubdEbUBihER FhRipiy AR IRTuce tabless
f ozengestand pastillesawbhaeini the actvetingedishigia forndtaed &ith a carrier such
tragacanth, .or gelatin and@glﬁyceri ne. ~Conpositions for

Vi

r & PUFA 2 AFACHD STF2aFIh ar @ T éh’lCF'SWQ- n @%P?Séii%s offor rectal
SHRRARIARGS & ERMNAY R R SRR Ve Rl Ba?drieg g?ﬁ?@%ﬁggé %/onventional

base such as cocoa bufter. Conpositions
athpPasitory hasesncinescacoebutie, f or exanpl e, propyl ene

l'ycol ,~ i sopro | cohol.,. .m neral oil d glycerin.

%r gpar SOTHRSIE B?koggpg6$&dhygﬁﬁr%}mn @@H%F‘@FT%‘ ex3mple, propylene
| figteldesobiopyl dlcoliols Biferali SILbfk BIyRB. atrb LSt WY GRit@Se for topical
lipinments, |otions, applicants, oil-in-water or _

vrRinistral e fncBids liquichor sershliauid airepanasionsisnehrantisingnts, lotions,
PASIES e QF1.SC ' .S j uch as drops. 1n )
B PP BRSO S5 1y @ yBRems & pastes
t opisclatiopr epaswapénsivms nawhi mcldoefe. dreadditiodrte the aforementioned
addi ti onal, i hgredi ents .such as Cﬁi'igfkuents, buffers, )

P EUFGIEN S dheatpRISAL Preppmaighssmay inqlugecone qr mareagditiapal ingredients

t dulcR 146 BRGdnts, IbuiFeisC AN GurinR a8 SRE, Rt deYE §urf§ceglcti{'@%%¥xks, thickeners,
hydr oxybenzoate (1 ncluding anti-oxidants), enulSiftylng

dybreaitanpresdreati vieke e gSumethy Indpdioxybtinzeate (imdledisg anti-oxidants),

c%[m It formul ated, e.g. |iposones or

t osgﬁ%%?g&;}&?ﬁi&ﬁgﬁ(l@ve conmpound is protected wth

di ff er Sntthiakd yr diegut acladde @ ompatitiBfScanBeGBrAslafRY, e.g. liposomes or
I croencapsul ation, multiple coatings, etc. It iS also

Q% Biherdy e eistiae aramraved clsnpiotastrsl oithe Hiffarenvially i degradable
SRS e ORISR, Aoy ARy B B0 o
ofeezirdry ribe goinpnuntdsyofb eheathvemist endais¢ che Iygiohizges obtained, for
ae!x%ﬂl%le? rI;ori thle preparation of products for injection.

The compounds of the invention may be administered to a subject alone or in
combination with pharmaceutically acceptable carriers, as noted above, and/or with
other pharmaceutically active agents for the treatment of psychosis, the proportion of
which is determined by the solubility and chemical nature of the compounds, chosen
route of administration and standard pharmaceutical practice.

The dosage of the compounds and/or compositions of the invention can vary
depending on many factors such as the pharmacodynamic properties of the
compound, the mode of administration, the age, health and weight of the recipient,
the nature and extent of the symptoms, the frequency of the treatment and the type of

concurrent treatment, if any, and the clearance rate of the compound in the animal to
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conmbi nation with pharmaceutically acceptable carriers,
as noted above, and/or with other pharmaceutically
active agents for the treatnent of psychosis, the
proportion of which is determi ned by the solubility
and chem cal nature of the conpounds, chosen route of
adm ni stration and standard pkarmaceutical practice.
The dosage of the conpounds and/ or conpositions of t he

i t fact
G e T B B B
Rt e Fhct3FM Oitab bfephiaBBbns MAE baFermifed  freRPbIVaS QBFetsOEapsules

the recipient, the nature and extent of the's @y
t Ak dFapsqGRaipingf fromeS-BPR dnibigrama od & pempgynd off the mvennon per

rent i ¥ t
CHOGHE N ThEhTERIas!dr Al i, Bt EBMALGErl Ahfially in o
skiitablei dostdreethatrhayc bfnadj edtat ad mqultdﬁle dgepdiegonahecliltcagsponse.
based 0{1 %fpe abov&l %Ct ors. . preparati ons nmay be

f or mul atetAditipnetosthg sy 9V€a§w{1%<me ttéerae%@m%% thf‘oFOIHP‘BB’é‘S of the
CORERIdH 419 afsb %@éfﬁr B QagHobtid &E%’{Bs&éenﬁ’l&%& ;ﬂﬂ&l ﬁé)feséal?al tools.

i nvention, per dosage unit. conpo t he

i nvent |Imrﬂlnmﬂswe agshyp rthe t congwpuids tof ahé ymvemtlansmiay dwl eseful in

th b d d di
t lﬁ% n r‘% ?t g@étér&? ﬁlg: hgp%tﬁr%g% 3% Tes%w? [ eqh esu earlll !CIPIQOCRQ]CIH, the

a&ﬁﬂ}ﬁmﬁﬁmbf QReE thvehes i pRYt be rddssisbelleh & as ABRMBTe Aksdribed) and
invention are al so useful in diagnhostic assays,

seaniactidngyith @ Pepulatiog obsellse ldwrrsesenesopfsthe FW‘@FPB@ 99ghe eells may
ARARAR tBQﬁreQ&@gF RS o%EmL{éﬁ%z' xg&g;% Jdon may be useful in

ident1fylhg or detectrng am ne D2 receptor. In
such afn sobedngressays, ttheecaoppodn df thefinvéntion nwaynbe oged e ydentify

be, radi ol abel e her i npef ore descri bed)
c‘gtﬁf’ 2 EoBaoWIs st BBUIDLEE PR iEe Dy JoCopiE. pASJETFamhofools, the

AREO AR iRBnd A mas! JeSustBYn IO bR EndiRE aBafS GAF Bssays to
of the dopam ne D2 receptor. In screening assayS, the

cﬂh@bﬁﬁd@cajfzavm of HeednapamnenRy rasepigsedn sech arsaisi flyc compounds
oﬁllgfglsg%gpﬁd@% eIaat bind to the dopam ne D2 receptor.
As

searc t he conpounds of the invention may
be useWnhils tlieeﬁﬂmmlﬁg Bratlpleg ilhss &g shahdemsaaynsfuithersdatall it will
the |l ocalization of the dopam ne D2 receptor. In such
aE%%afsfec'%tﬁ%ﬂ@bwsdmmgowoaﬂlg&teséo hedpeitip Examplesmi | e
t g Algbl ey ng Exanples illustrate the invention in
further detail, it will be appreciated that the
i Allgmedtions ivere perforimeidt undet an afgonsymosphers. Bilasnhvents and reagents

were obtained from commercial sources and used without any further purification.
Chromatographic purification was performed using 60 A (230-400 mesh) silica gel.
NMR spectra were recorded on 300 MHz spectrometer.

Example 1(a): 4-Chloro-1-(3-methoxyphenyl)-butan-1-one

A solution of 4-chlorobutyrylchloride (1.59 mL, 14.194 mmol) in dry THF (20 mL)
was treated with 3-methoxy phenylmagnesium bromide (14.19 mL, 14.194 mmol, IM
solution in THF) at -20 °C over a period of 30 min. The reaction was quenched with
saturated NH,CI] solution (25 mL) after stirring for additional 10 min. The reaction
mixture was brought to room temperature and diluted with water. The compound was
extracted into ethyl acetate (2 x 25 mL), washed with water (20 mL), brine (15 mL)

and dried (Na,SO,). The ethyl acetate layer was evaporated and the crude was purified
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EXAMPLES Al reactions were performed under an argon
at nosphere. All solvents and reagents were obtained
fromcomercial sources and used wi thout any further
purification. Chromatographic purification was
performed using 60 A (230-400 nesh) silica gel. NWR
spectra were recorded on 300 Mz spectroneter. Exanple
J(a) 4- Chloro- 1-(3- nethoxyphenyl) butan- 1-one A

h orob lorid 4. 194
Rl §oroinfgpr g It HeRlicst Big2uitd by Compound
pheny| sewNesh Hgﬂ upr trmr\LMR((@ecr;)% plg-217. @1942}1117@'1,7 (U\QH J =69
solution In T -20 C over a period 30 i
r Hab S Sr(tvdd Jwé@cﬂi@d 380tk 3dht Ul Add lrﬂ—wer 3.907. étszn7 38 (t, 1H,

gégcét‘})grnzﬁ‘f%%ﬁsiﬂrﬁ' Ngg h%éhﬁﬁd{)d‘ hpnal_ -0 ggﬁrgﬁa(ﬁr&z %) 213

‘m Xt ure Wwas bro roOmtmm

ut ter. The conpound was extracted into
{IY% ‘%9%2?2?5%’?2 x 25 ). washed with water (20 ni),

bhi anbke( thanmer,) the fislloavin @ ad di N2 BE¥N pounlib enag b Yre paegtt at e
er was eva?orated and the crude was purifiedby

u‘r‘n‘g‘é‘PfP ﬂ@?rapiwme@erwnylp@%%elson% fom Mw@-&rrﬁethoxy

(1. 1 g, 36% as a syrup. 1H NWR
@%C%Mgg'egeﬁg&g&gd? (m 2H), 3.17 (t, 2H J = 6.9 Hz),

3(068 4((£hlo®|-ll (37trﬁl@r@nbih))xyrﬂlﬁﬁﬁ)—bstanakr)ne, 7frof? F-tif]udrdinethoxy
= 3 0 e, 38 (1 TH =8 1He), 7.49 (1,
?Pe“?/mgi“"%“ﬂz‘ir #ese (d, IH, 7 = 7.5 Hz): NB-ESI
((ﬂ)ﬂrCﬂ'ﬁ)ro?@etﬁW hdB2)-butdd-1-dnerom! NetBoty KRNYRIAEsium
a

the foll ow ng i tional conpounds nay be prepared
promidech| or o- | - (4-f | uor o- 3- nethoxyphenyl) but an- | - one,

f louQr R d

(egzﬂ %hlé fguo?ro— — tn&{}% I{W oxyaga%§§ ;ﬂ%@ﬂu { ﬂ?lg]’ ?eth(o%'
fpmnmﬁnaymﬁhmdnmm&khmmy phenylnagne5|un1bron1de (d)

gﬁg‘nly ﬁ@aéﬁg% ﬁgc?r)ér%gtpﬁ eggrjéxayr]])heny? buianflr 8{2 3 f?grgoxz—ﬂuoro-&

4n£ﬁuo%rﬁetﬁéx>f ;Lﬂeaymaa%n@mrawmgreyl ) butan-1-one, from
4-f 1l uor o- 3- ét hoxy phenyl magnesi um brom de; and (f)

AExhde 6(6()44f[141661061080nhem?1|) -dandreypiprydnenyl/)bidt an- | - on

r‘ne;hoxvphg'n\fl Jbu?an— ) -?o’ne

A solution of 4-chloro-1-(3-methoxyphenyl)-butan-1-one (Example 1(a), 0.1 g, 0.470
mmol) in acetone (5 mL) was treated with Nal (0.35 g, 2.351 mmol) at room
temperature and resulting mixture was refluxed for overnight (14 h). The reaction
mixture was brought to room temperature and the solvent was evaporated under
vacuum. The reaction mixture was diluted with water (25 mL) and the product
extracted into ether (2 x 25 mL). The combined ether layers were washed with water
(25 mL), brine (20 mL) and dried (Na,SO,). The solvent was evaporated under
reduced pressure to obtain the crude iodo compound.

A solution of the above crude compound in acetone (5 mL), was treated with 4-(4-
chlorophenyl)piperidin-4-ol (0.1 g, 0.470 mmol), K,CO,(0.13 g, 0.940 mmol) and the
resulting mixture was refluxed for 48 h. The reaction mixture was worked up and
purified as described above in part 1, to obtain the title compound (0.14 g, 77%) as a
solid. mp 127-129 °C; '"H NMR (CD,0D) 8 1.64-1.68 (m, 2H), 1.92-2.02 (m, 4H),
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trifluoronmethoxy phenyl magnesi um brom de. Exanpl e
2(a):

4-[ 4- (4-chl orophenyl ) - 4- hydr oxypi peridin-1-yl]-1-(3-
nmet hoxyphenyl ) but an- 1-one A sol ution of

4-chl oro-1 - (3- et hoxyphenyl) - but an-1 ~one (Exanple

| (a), 0.1 g, 0.470 nmol) in attone (5 nL) was treated
with Nal (0.35 g, 2.351 nmol) at roomtenperature and

R e Gl P S(Aéizflb.f' 59560 oI Mt & kb 7.17 (@,
angd, yhe; 508 yaus) nas. Aied 40n0ey ﬁ{aﬂ?jﬁgﬂsﬂ’g‘% (m, 1H), 7.61

reacti on m xture was di ute W th vva er
t fte 1k P@ktM&&Sédmmt%a) BBOHM, {(0)x 25 ). The

CBPPI l@e( %Jag t%e f 03{ R c[ﬁ&r%&rypounﬁ}qvgas\é%%%é 25 m')

e(lﬁpoaé[m@derlmdleliycrr@;@&pq%dm ESHUr-€3- h@tl@hylﬂienyn)mﬁam uﬁlne from
odo conmpound. A solution of the above crude conmpound
HX%{E%‘F dﬁaé and 4rphenypipsridinedrobompatatine example);
CMﬂhQ?&Whé BUAELHA B oﬁds(ngdg tk Hepaled! 0. 101 )
. t he esultlng m xture
was 4F[éf(lﬁltoklhdop®myl481—llydromp@etrmacl iytlal -(d-Ruomoe3-was

Bt u R e B a0 85 oo 7759 s a sol | d
@) 424- (112(9116;@116'?‘ mg&%??)erﬂnﬂ-l@‘ﬂr ﬂéﬁs (m 2H),

1.92-2.02 (m 80-2.83 (m
2 ﬂuosoru@h@xyphml)byt&a bogg, +f|z>)m Eaarese(léc) 3H), 7. 17

(E%i 8- [ﬂ%&l oro&gﬁgl)%h@é@pﬁzlg%gi §H)312(§7 "c‘gixy%enxlwut@] 1-one,
7fr8mHEYampBi@y (mz, %9 388 (M+, 100). In a like
n’&gﬁjﬁéﬁ-cn p%eL)91\9”4[]hgyd?c()jx§/|p}plegggl 1 c}:/ﬁn'p&uﬂnlcliom 3-

yI]-I-(3 nmet hoxypheny
gtki;%)gﬂg@w obr@anhygg%w&h @ﬁfn‘nmer‘l(%)
4€g)heny| pi peri di mM--6t-clflomppenmydt ‘i’rﬂhgdl@xaprpémjm layldt 1t(Meluoro-3-

S R e Tt o2 e (0

| Edarkfe G mvm-oaesmet hoxyphenyl ) but an-1-one, from
Exanpl e | ( ) . _ _ '
48 &ol(ﬂao'trm <s>|f o{&lﬁeﬁwejm ANGRTiQEX yYFs pedmpared | toy knpawn (atipsychotic

t&grﬁﬂ)&%gmeltnhg%y&ggnyl ) but an-1-one, from Exanple I (c);

Sfée@ﬂs(sdeschl or ophenyl ) - 4- hydr oxypi peridin-1-yl]-1-(3-et

h&%l(ly ﬁQi%Me)r? gltjr%nz;slec_i ?rrg)?n’ Pel-Freez (Rogers, AR) and stored at -70 °C. The rat
brain striatum was used to measure the binding of drugs to dopamine D1 and D2
receptors, while the rat frontal cerebral cortex was used for serotonin-1 receptors,
serotonin-2A receptors, alpha-2A-adrenoceptors and beta-2-adrenoceptors. Before
each experiment, the striatum or the frontal cerebral cortex (free of myelin) was
dissected from the partly thawed rat brain on a glass plate on a bed of dry ice. The
dissected tissue was suspended in buffer (50 mM Tris-HCI, pH 7.4 at 20 °C, 1 mM
EDTA, 5 mM KCl, 120 mM NaCl, 1.5 mM CaCl,, 4 mM MgCl,) at 4 mg original wet
weight per ml suspension. The suspension was homogenized for 5 s with a Polytron
(PT-10 probe, Brinkmann Instruments, Inc, Westbury, NY; setting 5) without any

subsequent washing, centrifugation or preincubation, because such procedures result
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from Exanple 1 (d); (f)
4-[ 4- (4-chl orophenyl) - 4- hydr oxypi peridin-1-yl)-1-(4-fl
uor o- 3- et hoxyphenyl ) butan-1-one, from Exanple | (e);

(9)

4-]4-(4-chl orophenyl)-4-hydroxypi peridin-l-yl]-1-(4-fl
uor o- 3- trifluoronethoxypheny1 but an-1-one, from
Exanple I (f). Exanple 3: In vitro tests A conpound of

altc) RS Ao PR st EREGRE o' P20EP8 To89) 1 ssues

Rett) dibeddnvacepesrs ibHisubasekefcbipm Pel - Freez (Rogers, AR)
and stored at -70 C. The rat brain striatumwas used

t Humendapamingd loieaenterg (o Sfrcglis or 6O splmi hemdt depraenimpD2Long
rﬁﬁ%ﬁ%gr@n S’fé1 kélf“s. 5ﬁ@]f@£elfs?),%n ﬁgﬂa(??&r%oc%gt%—%& %Ec'ptors, and
se t serotoni n-

u or serotonin- receptors,
r eoept onscarali Ml 24ecpthre rdlc exyiressed amdbf9 cells, were purchased from

SRFFAEl P RRRREHS oFiteheub o ickor VEw. ( Theefigren membranes
MySHtdi fbh g WRS redb 8 RO &€ dil’égmo%d%gelﬂféﬂ tak YpprBRwRek1y 3bo zlg$r&ein/ml

on a glass plate on a be f dry ice. The disSect
t ¢ngkthe aglssuspengiondees homegenized fpB0 sifolytion, kitling SH withéut any
éﬁ‘a%gr&sh} mM EDTA, 5 MM KC, 120 mMM Nad, 1.5 nM
) ﬂ nﬁ‘\ﬁ'l\/gd 2) at 4 ng original wet weight per m
Sus p#ngigmds The suspensi on was honogeni zed for 5 s
with a PgIYtrqu#FT- 10 probe, Brinknmann Instrunents,
| N mefipdt BISGH23P0  S@P187ngCEnma: hd ki Iragkapride b S &@gnCi/mmol),
HRS (N ;LT 8 o1 AIIReTAT [ [ -
o Boaner QPR AR s RE A AR st (BRI R SomoD,
NEHNSEHERPAIZ: @21-|23B8-hydd4y-digrbpylChioedratiscept@r s Cirmmol),

o BT 5 Cesiolr ByYEPHaR TEb G ey B3 BRgaalprehotol (106

r epRAYY, S[ettiylenet 81 k@A sBriRT (66140 @@ﬂrﬁrﬁal% dWdNBPS|GTP-gamma-S {or

al.pha- adr enocept or - 2A receptors, and human muscarinic

M~ Slgeapsine-S, -(gamme-stie wphagphate )Sf 19230 Ci/mmalieere purchased from
h ¢ rqh. .BlLoghem ca t iQan .

(NEF 2R PARCATIERT SoR PRRELE b R Bn. Ontario

r€ameyadbprs were directly suspended at approxi mately 100

protein/n. and the cell suspension was honogeni zed
?@p mpeft B?é@?ﬁﬁf“%@?ting 5) without any

The competition between a compound and a |*H]ligand for binding at the various
receptors was done as follows. Each incubation tube (12 x 75 mm glass) received, in
the following order, 0.5 ml buffer (50 mM Tris-HCI, pH 7.4 at 20 °C, 1 mM EDTA, 5
mM KCI, 120 mM NaCl, 1.5 mM CaCl,, 4 mM MgCl,) containing a range of drug
concentrations (final concentrations of 0.01 nM to 1,000 nM) or an excess of a second
drug in order to define nonspecific binding, followed by the addition of 0.25 ml
I’H[ligand, and 0.25 ml of homogenized tissue suspension. The tubes, containing a
total volume of 1 ml, were incubated for 2 h at room temperature (20 °C), after which
the incubates were filtered, using a 12-well cell harvester (Titertek, Skatron, Lier,
Norway) and buffer-presoaked glass fiber filter mats (No. 11734, Skatron, Sterling,
VA). After filtering the incubate, the filter mat was rinsed with buffer for 15 s (7.5 ml
buffer). The filters were pushed out and placed in scintillation minivials (Packard

Instruments, Chicago, IL). The minivials received 4 ml each of scintillant (CytoScint,
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further washing. (c) [JH] Ligands [N nethyl -

3H| SCH23390 (70-87 G /mml), [3H racl opride (70-80
C/mol), [3H Q\B or L-[N-nethyl- 3HJqui nuclidi nyl
benzil ate nmethyl chloride (84 G /mol), [3H] 8- OH DPAT
or | 3H] - 8- hydr oxy-di propyl am notetralin (163 C/muol),
[ 3H prazosin (80 G /nmmol), [SH}yohi nmbine (71 G/ mol),
[ 3H] di hydr oal prenol ol (106 G /muol), [ethylene-

L5 ARAR et Bt Bl 5o P o SRy L ovsar £ S5000TA

Gioli itk bn WdcBrofiétes ABSSH effic@enchlew Engl and Nuclear Life
Sci ence Products (through Mandel, Guel ph, Ontari o,

Chhgagampetitiye rodenseasi afi the cmavn@ sgBelomeh glopamine D1 receptors
b?gﬁeﬁlbzgsﬁj% %ﬁ%?ﬁaﬁc&%@ﬁ?ﬂ cﬁ“nfj2§ Mﬁﬂg] ﬁ?g?s{og {Nsd was 0.5

Ing at t rous recep OrS was
Balelh anchosibatli jovi (H—Mb&ta(:l]lﬁlok to/&efimmn x@hﬁ&ﬁl)”lcrtﬁﬁcﬂhg' ellugi ddmpetition

the faoll owing order, 0.5 uff nM Tris-HC , pH
7athe tloned @P%f"mﬁ%m%pt%s s hobcor A %weran@awd using
GGim2 3H‘ﬂra@l%r’\@9(Ka)w§§3rltgi'nM)ngn@ usmg9f0 ?Mdﬁ—lé iride to define
concentratl ons (final concentrations of 0.01 nMpt 0
1nQGPeaifiy bindingn @m@gomfat thesmusgmatinigrnaeepitors ovagalont aising either

d&lf chxgcrl] ;%FISF gg‘lft rsgo&n Oe ragﬂgmﬁ [ QL V\ﬁgfnﬁ%gmégﬁj, %hé‘ iuglgg 200 nM
t atsplinge $¢JSdE€1IﬂSI Wwhspebifec hitisg. G@ﬂﬂb&itﬂinngt &hd @fodkd serotonin-1A
volunme of 1 were incybated for 2 r

L GRPAOIqTS0 | danbolk DU DTN (I gt o nirasd using 100
S)IQM %Er%gonuystbngeﬁnel%o ehfi%elbltnfdh'%r V@éﬁlgét,(tfé)g tclfrtﬁcel%erotoanA

atron, Lier, Norway) ‘and bu pres gl ass
flebartmfsMatseionnalSmg(erer b f18ntal GkalorabmrteStt'ssllei orgglonéd)serotonin-

rthdesrelar ] D PR 308 g S Fruh ogine nonspecifc
fblhﬁﬁngSth‘éQbﬁep WENBR Poted3BpRIrAEHR Veiby Sifrilk 'réslulﬁ '@ﬂnpctltlon at
m nivials (Packard Instr umant s, Chicago, IL).

ndlahai aiﬂsenpé%mr\? &ths 4ong LBRE FAt el poIdX tsee, 1. 5 nM [3H]prazosm

(50055513l 2085 BB0 B, O i 2

Squheﬁdceptetgewvaatdoﬁs%sﬁfgf hemein cyonedh@at ceveprirs (inv8f9 cells), 2.1nM
B N R R 0=
1C8§p&M&n3Mb%%§&Qeﬁt5% W@ssdtgwe5usmg rat cerebral cortex tissue, 0.5 nM
[*H|dihydroalprenolol, and using 200 nM propranolol to define nonspecific binding.
Competition at sigma receptors was done using rat striatal tissue and 4 nM
[’H]haloperidol (Kd = 1 nM haloperidol) and 1 uM (+)pentazocine as baseline (using
this latter test, haloperidol itself had a Ki of ~3 nM on the sigma receptor). The
compound dissociation constant, K, was calculated as usual as C50%/[1+C*/Kd],
where C50% was the drug concentration which inhibited ligand binding by 50%,
where C* was the ligand concentration, and where Kd was the dissociation constant
of the ligand, as obtained from a separate experiment using a range of ligand
concentrations.
(e) Method for measuring D2 occupancy in vivo:
Sprague-Dawley rats (each 250 g) received an oral dose of test compound of 20

mg/kg by gavage, using 2 ml per gavage feeding. The test compound solution was
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nM and using 1 nmM (+)-butacl anol to define

nonspeci fic binding. Drug conpetition at the cloned
dopami ne D2 receptors (either D2short or D2long) were
measured using 2 nM[3H racl opride (Kd was 1.9 nM and
using 10 M S-sul piride to define nonspecific binding.
Conpetition at the nuscarinié“%eceptors was done usi ng
either the cloned M receptors or the rat frontal

cortex, O nM B, and u tr

JRIFPaiEd ﬁ%f?i‘ﬁévéi 20 blaigt ﬁﬁmp@é’?'ﬁ;%? gast Vo B HEGBE )8 Nac),
Sf@M18%ved 'b51 théaﬂ&ﬁ@@to@rasfewa@ro 0L 2% fabtid adidMd back titration of the
[ 3H 8- OH DPAT (Kd was 1.5 and using 100 M

sselsmrxsmnrmtpéi dafsingeD. h%é\b@éi f Acfing Rertinglatecyppsasioni s used for
?}%&vag 2 on?ﬁ Fz}t ?E?CIGPV % hP&& £ 9\53 eﬂ%ch 9\%‘?% ﬁb&‘ gf §'n{1m53 After 30

cerebr cor
simta@el 0+, 2Rerr Zheypt arsy 3 ]n BMhl rat-hLeIcentvam“nnjactnoartd 7.5 uCi (300

10 M t to f
Pl O B a0 (101 Bheciies 0 QRSN KB ADEs PRy DR ppmer Life
r €GeS BoSROAPRIA iRD @E AR tail- @e‘i’ﬁep%?ta@{eﬁ M@ injection of

done using rat cerebral cortex tissue, 1.
[ BH)1pelapads, the aimdieadswag relmomfwlbacﬁuelimlnen@lct thedlééln ragd striata and

non CIfIC bi etiti,o

RS, st S o RRaR i ang Rt g ioPRic intg spygral large

r ﬁi@@d@t Phétidsubs Pfinealdvemnight id soMitiIBildby dlnidylailoeingredtraction of the

u§ 100 mM adrenaline to define nonspecific binding.
H;br@@lppwéﬁn 2Amples awaar@ﬂa@épth@r Bexfadayddmer (Rerkgan gemtillation

aﬁ%@t%r%teF Oflgebﬁlt bR {\{g[ gﬂb di, Dy i Qakdd. eﬁ@l} Qontrol rats

usi ng 20 pro r i ne nonspecifi
bWhH@ngnyGBHpmhp@nﬂﬂwdmlsmbmamﬂaMe¢b69§3mas done u5|ng

tissue and 4 nM [ 3H| hal operidol (Kd =1
@H@Wﬁ?@r HEF T ER GLLRN - +) p[ent !azom ge as bagel i ne

(Wﬁé Rbnt pawvs | Ath€rantBat weﬂéaﬂ)l%&r bilal hdrizegtal bﬁﬂd Gonlfol animals
of ~3 nMon the sigma receptor). The co

dilgskde iraevedpit B dwa fiatal gptiodmals held) on @ngabaruf@u 4p tgd>5 seconds
&?OR@ I +C*/ Kd], where C50% was the drug concentration

% nhi bi t ed i gand bi nding by 50% where C* was
t ho Thivgandsicendsnt rati on, and where Kd was the

B BRI ToBCRRRHBAL csompouny B0 Beirmpie 4 gantre 140 2 £RM at the

CQIBE@J‘HBS&Ihl%@%Urr(a%) DYELNO ek pior, A HM a0 tl@znﬁg&ﬁ"ﬂﬁr@%lmerglc
in vivo: Sprague-Dawl ey tats (each 250 g) received an

oreakptdogat afrtex dissueg.orF Mot tigoserotonin-1A receptor (rat frontal cortex
tissue), 11,000 nM at the dopamine D1 receptor (rat striatal tissue), 1,067 nM at the

alpha-1-adrenoceptor (rat cortex), 9,500 nM at the alpha-2-adrenoceptor (cloned in
Sf9 cells), 1,141 nM at the histamine H1 receptor (rat cortex), 2,600 nM at the HERG
channel receptor (using 6 nM [3H]dofetilide on rat striatal tissue; [3H]dofetilide Kd
was 5 nM) and 200 nM at the sigma receptor (rat striatal tissue). The dissociation of
the compound of Example 2(a) from the cloned dopamine D2 receptor was 50%
completed by 23 sec, far longer than the 30 minutes for either 2 nM haloperidol or 3
nM chlorpromazine. The in vivo occupancy of dopamine D2 receptors by 10 mg/kg
(subcutaneous injection in 0.5 ml of 30% dimethylformamide and 2% glacial acetic
acid) of the compound of Example 2(a) was 61% after one hour (Sprague Dawley rats

of 300 g). The therapeutic occupancies of D2 in humans was between 60% and 80%.
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ng/ kg by gavage, using 2 m per gavage feeding. The

test conmpound sol uti on wasprepared as follows: 20 ny

of test conpound was added to 8 ml saline (0.9% Nad ),

foll owed by the addition of a few drops of 2%l actic

acid and back titration of the suspension to pH 5

using 0.1 N NaCH A fine partzocul at e suspensi on was

used for gavage. Each rat received 2 ml of the

suspensi on over period of 5 m.nutes ter .mn, .

KR B Soft of e s o Epripad S5 B Rte e S sgowing

an2 'rEUe%ﬁ)tH&Bu;%fn }_{ (siftg a(BRRoNbin@ingGoteritial 8f bEBEEs fal Rfttion of

t he stock of racl opride (prepared by PerKkinEl mer

Lihes Sci ence, Boston I\/A) into the warned tail vein. 1
r.after n of |3H raclopride, the rat

E@Jala“v\/as rermvg)dj écS anc | otine, and the brain and

St hb@at a an%p@mchpt{ncyermved The cerebel | um and

striata were chopped into several |arge pieces. The

t4 8QWes rentt’Ad SFEPHICYNt in scintillation fluid,

ad Low Ng exidoagy) @&u%{ncg,he [3H racl opride. Sanples
were counted the next day in a Beckman scintillation

sPlex toropatngr of Exampe %@c@ném@yeaun inHany sqatdlensy rpwes60 mg/kg in

B Bl B e 0 B AR R e o

ME@Rfgfigng cat al epsy: The front paws of the ani rral wer e
pl aced on a horizontal bar. Control animals quic

n“ﬁbfe@loramqun@rpé Examplecph hadp idissegintinn consiant Koot 1660t" at the D2
r e J{t&r %ﬂ% gm:sbs C?W(?t'ﬂdasKoﬁl &} than Q@@ }\/ﬂ atV¢ht T2 Feecéﬁtor is of no

ocl ation co st ants of e conpound
Ezdanq:dlealﬁéa;) aNeiaing4Qyct®sesM at t he cl oned dopanmi ne
human rece tor 570, nM at the.nmuscarinjc
Chon i nBhgRafe GEER lpninh s 0y dePGitty i s sSgr gp ayhat are
t BRs&elly Oédh@ﬂdereh'“tor&cﬁﬁt preferfedt exfa@rdsalkit €0t X uhdesSo6) that the
11,000 nM at the dopam ne DI receptor (rat striatal

t ingentEon, is oo Gimiteh tathe H@cl@sqsh@z&arWPJ%sd Aeribe SpRERTY ?hatmvemlo“ is
RGP 1Py B Qb hod P o FoBPLENDEARL el s v

(ﬂﬁtspﬂamhexoqpebf Geappbhdet] cldims.HERG channel r ecept or
(using dofetilide on rat striatal

[3H oD PYA et RRIENS A5y Poskty DO AR SRt hIER, Jigfaporated by

I RE&RAQ in(th&t eﬁt‘ilre{ya{oathe kdme 'é%):nt abNe esiSiparidifal ibiRhtion, patent

t he conpound of ampl e 2(a) fromthe cloned dopam ne

Dor paterd ppphicalian v@@(}z@emﬂcally and individually indicated to be incorporated by
reference in its entirety. Where a term in the present application is found to be defined
differently in a document incorporated herein by reference, the definition provided

herein is to serve as the definition for the term.
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conpl eted by 23 sec, far |longer than the 30 m nutes
for either 2 nM hal operidol or 3 nM chl or pronazi ne.
The in vivo occupancy of dopam ne D2 receptors by 10
ng/ kg (subcutaneous injection in 0.5 mM of 30%

di met hyl f ormam de and 2% gl aci al acetic acid) of the
compound of Exanple 2(a) was #1% after one hour
(Sprague Dawl ey rats of 300 g). The therapeutic
oﬁgfgﬁn@ges of D2 in humans was between 60% and 80% An
0 o of 20 ng/ kg of the conmpound of Exanple 2(a)
resulted in the followng D2 receptor occupancy (using
a control binding potential of 9.23) as a function of
tl.me: Acompaundglecr foen apamppund efdiormeBodD2 occupancy
2 hour 24% D2 occupancy 3 hour 28% D2 occupancy The
conpound of Exanple 2(a) did not result in any

catal epsy up to & ng/kg in mce. This value provides
a | arge therapeuti"cyargi n above the therapeutic dose
of 3- 10 ng/kg. {Le/ 0 u ok _Exanple 2(b) had a

di ssoci ati on constant,][ K, “of N660] np=s, t he D2
receptor. Any conpoun® with a ' FHan 200 nM at
the D2 receptor is of no clinicabPHvalue inIalleviating
psychoses. Wiile the present invention has been
described with reference to what are presently
CRRsStglered to be the preferred exanples, it is to be
understood that the invention is not |limted to the

dR sislselsetdd &xanthk gsoupTonsibiengoaE ankkyl, hhle-substgnted 6C,ialkyl and
i&beand to cover various nodifications and equi val ent
a aﬁ%enents included within the spirit and scope of

t Reisappend e@ncihaighup odhbistishdfi 1€ ahd 66ro; pat ent s and

pat ent applications are herein incorporated by

r ddgiharpecentical lysiceensals acd pddidon prdts apdsolxatesiieregt,  f

€ : I n,p! L e

e WAL WRER RROCATR e ERherPl: (RESRLtion of the pheny
imag.cated to be incorporated by reference in its
entirety. Where a termin the present application is
found to be defined differently in a docunent

i ncor ppRat@Hphfideictotding &f @rgNGewhbReh Refd SIddi@Nfrom the group

provi ded
consisting of OC, ,alkyl, fluoro-substituted OC,,alkyl and OH.

3. The compound according to claim 2, wherein R' is selected from the group
consisting of OCH,, OCF, and OH.

4. The compound according to claim 3, wherein R' is OCH,.
5. The compound according to any one of claims 1-4, wherein R? is H.
6. The compound according to any one of claims 1-4, wherein R? is F attached at

the 4-position of the phenyl ring.
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herein is to serve as the definition for the term W
CLAIM 1. A conpound selected froma conpound of
Formula (I): wherein R is selected fromthe group
consi sting of OCl6al kyl, hal o-substituted OCl6al kyl
and OH and R2 is sel ected from the group consi sting
of Hand fluoro; and pharmacet®ically acceptable acid
addition salts and solvates thereof, with the proviso

t en Rl i ﬁrkB is atta the 3-position
?- t he ﬁﬂl%‘rlfﬁ?l‘“‘f? f‘gtedzfro"i*ﬁéolﬂ?ﬂﬁ'b‘ﬁﬂfglgoé &?r‘lc]u ng to claim
1, wherein Rl isgselected fromthe group consisting of
OCl4al kyl , fluorg-substituted OCl4al kyl and OH 3. The
compound accor to claim2, wherein Rl is selected
fromthe group OCF3 and OH. 4. The
conpound accor 8f ng t ®in RL is OCH3. 5
The conpound accordﬁhg to a bne Haims 1-4,
wherein R2 is H 6. The conpodﬂé accordi ng t@)any one
of clainms 1-4, wherein R2 is F attached at the
4-position of the phenyl ring.7. A conpound sel ected
fwna%m conpound of Fornula I . wherein Rl is selected
omthe group consisting OC,. 6al kyl, i
fRu'é ﬁ%'e%tagéﬁom the éEP‘tBGPB%!F%& ofé?l‘a] se¥igy . Agroggubstituted OC, qalkyl
qgﬁegufron1the group consisting of H and fl uoro;
g armaceutically acceptable acid addition salts
aRﬂnssdleWtad éont tlhergecnfp coﬁsnstTﬂgaofddmmbﬂm@koaccor ding to

7 vmerln R1 ect.ed from
cRefhi o GraTlaccGoatels i FdiEPn SUGTet PoyeatTeephal ky
and CH 9. The conpound according to cIa|n18 wherein
Rl is selected fromthe group consisting of OCH3, OCF3

ahd OHIhel gommpimdcasapidinedioadaist di wheres R a saletedfremethp group

RhbonsitiEbPoc, alkyl, fluoro-substituted OC,,alkyl and OH.

9. The compound according to claim 8, wherein R' is selected from the group

consisting of OCH,, OCF, and OH.
10. The compound according to claim 9, wherein R' is OCH,.

11. The compound according to any one of claims 7-10, wherein R? is H.

12. The compound according to any one of claims 7-10, wherein R? is F attached

at the 4-position of the phenyl ring.
13. A compound selected from a compound of Formula I:

Rl
R2

N
O Cl

OH D
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11. The conpound according to any one of clainms 7-10,
wherein R2 is H 12. The conpound according to any one
of clainms 7-10, wherein R2 is F attached at the
4-position of the phenyl ring 13. A conpound sel ected
froma conpound of Formula I (Dwherein R1 is
sel ected fromthe group con3|%§|ng of OC, 6al kyl,
fluoro-substituted OC, 6al kyl and OH, and R2 is
selected fromthe group consisting of H and fl uoro;
and pharmaceutically acceptable acid addition salts
anRers@l vates thereof. 14. The conpound according to
claim13, wherein Rl is selected fromthe g
c® nléusglﬁ?tﬁ@ frgm the gropp qepsisting f §Per-alkik tﬂiupwc@@smnedéwwlkyl
%ﬂﬂ(ﬁﬁ-m&ﬁ- The conpound according to claim 14,

erein RL is selected fromthe group consisting of
RHB selegrs frandthOigroupaondibten godbenthfluarocor di ng t o cl ai m

15, wherein 0 accor to
2y AR e D e cpRolsact i, S apd Splv At herpe
conpound according to any one of clainms 13-16, wherein

R2 is F. 19. The conpound according to claim1, which
i 4 sel B eempouwseh aceerdipeoarslaienky. sthergin & is selected from the group

4- [1-1-(4-fl
d%#%‘é 8#?2&%. eny(%% %ﬁﬂﬁ%f%g%?ﬁ&iﬂkﬂOh.y ! (
4-[ 4- (4-chl or ophenyl ) - 4- hydr oxypi peridin- 1-yl]-
|41_{ Z_ ( t ho %‘%;%Hé:‘f)ﬁ? }n%ntﬁ _iglgiéb-vﬂg:quiaiﬁ% is ie_lg,qteq from the group

1ccfn§lsﬂﬁg 61* @@H‘Q,"@thoﬂﬁﬁr@ﬁny' ) butan- 1-one;
4- ( 4- chloropheny ) - 4- hydr oxypi peridin- 1-yl ]-

1 (3 et hoxyphenyl ) but an- 1-one;

o e oty

| 4- (4-chl or ophenyl) - 4- hydr oxypi peridin-I1-yl]-1-(4-fl
ro- 3-

17. The compound according to any one of claims 13-16, wherein R? is H.
18.  The compound according to any one of claims 13-16, wherein R* is F.
19. The compound according to claim 1, which is selected from the group

consisting of :
4-|4-(4-chlorophenyl)-4-hydroxypiperidin-1-yl]-1-(4-fluoro-3-methoxyphenyl)butan-
1-one;
4-[4-(4-chlorophenyl)-4-hydroxypiperidin-1-yl]-1-(3-methoxyphenyl)butan-1-one;
4-[{4-(4-chlorophenyl)-4-hydroxypiperidin-1-yl]-1-(3-trifluoromethoxyphenyl)butan-
1-one;
4-{4-(4-chlorophenyl)-4-hydroxypiperidin-1-yl]-1-(3-ethoxyphenyl)butan-1-one;
4-[4-(4-chlorophenyl)-4-hydroxypiperidin-1-yl]-1-(4-fluoro-3-ethoxyphenyl)butan-1-
one; and

4-[4-(4-chlorophenyl)-4-hydroxypiperidin-1-yl]-1-(4-fluoro-3-

trifluoromethoxyphenyl)butan-1-one.



trifluoromethoxyphenyl)butan- 1-one.20. The conpound
according to claiml1, which is selected fromthe group
consi sting of :

4-]4-(4-chl orophenyl)-4-hydroxypi peridin-l-yl]-1-(3-ne
t hoxyphenyl ) but an-1 - one;

4-| 4- (4-chl orophenyl ) - 4- hydro%@plperldln- 1-yl]-

1 (3-trifluoronmethoxyphenyl)butan- 1-one; and

chloro -h dro [peridin [ ]-
3y ph g PorBR e et 10t BhEE i Sitied b it iR o
a&ymgﬂﬁ ef . clains 1-20, wherein the acid addition salt
is a hydrochlorlde salt. 22. A pharnaceutica

c@iﬂa&%ﬁhhomphe@xwmlwr@(yalp@@ﬂwohmu la@c@ﬁhpmgme@ylwarbh@ne

I
OIS LR, B PUERGRLLGL BRERARL Gpnenybuan
p$¥mhamMS conpri sing adm nistering an effective annunt

CtibeEeRrpread ot os pips Tl Hensho BEBERAIHgnY bore

cIa|n123 mhereln t he psychosis is L-DOPA-induced
psychosi s.
21. The compound according to any one of claims 1-20, wherein the acid addition

salt is a hydrochloride salt.

22. A pharmaceutical composition comprising a compound according to any one

of claims 1-20 and a pharmaceutically acceptable carrier and/or diluent.

23. A method of treating psychosis comprising administering an effective amount

of a compound according to any one of claims 1-20 to a subject in need thereof.

24.  The method according to claim 23, wherein the psychosis is L-DOPA-induced

psychosis.



