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amount of the co ound of f#mula

ef f dWRPlve Additiapilyi dirclpged Poem 4R 13 (P&ig’f‘ 8? g o AsviRG of @
mdn§&aRd REeptdr r&oﬁ%@dﬁb@amm& Sonobhiide ﬁ@:ﬁ]ﬁﬂﬂﬁ)rl’he sysemephiaining the

is a serotonin recepto
g AReF S Sk GPOLO e Pp R ST SR gy iibiing
thé BRQSY Hﬁﬂk&ndrbﬁmﬁe kot Mnrseme phbediments, nhet inencamint edeptor is a
Sc‘?’g’é‘é‘%g%Pt%¥: (ﬁl,e ﬁlg dg‘g% B’%g%.’gﬁ%hlﬁng?g Stalglss (~] f ﬁ'ﬁ:?j& ?u%cfgss In some
enﬁ:ﬁiﬂﬁdﬂtmts&ofohlﬁ rScﬁﬁt@;I B the cereﬂabm!muus Bjs;telm Iblsomej emigldingents the
se;%&g%{%%q%lto? tgss thhgt %eaanl%}:a? nery us]c sygttarﬁ } ne Sf%i%ée%‘ﬁeb ts the serotomn
reécbr Bdi blwbd yeﬂs sr plrighal Emsgm'a ctbydimgnts the sesofomin receptor is mutated or

c[t%e%dl ﬂ{%@ﬁﬂg em odlments the activity is signaling activity. In some embodiments the

activity is constitutive. In some embodiments the activity is associated with serotonin receptor

activation.



activity is constitutive. In sonme enbodi nents the
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[0039] Parkinson’s Disease (PD) is a common and progressive neurodegenerative
disease. Current estimates suggest that nearly 900,000 individuals in the United States have PD
and that the prevalence is increasing as the US population ages. Dopamine receptor agonists are

used to alleviate the symptoms of PD, such as motoric dysfunction. Unfortunately, the protracted
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skill in the art would readily appreciate that an

appropriate vehicle for use with the disclosed
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di sorders. [0056] Schizophrenia is a particularly

devast ating neuropsychiatric disorder that affects

approxi mately 1% of the human popul ation. It has been

estimated that the total financial cost for the
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ag(sgéigté slg;glln%%s's-efl_%%n%t% @g?%c%% ?(S@E%BQ{’F blé{:n ehlg oorsseessgtgg gminsic ability o
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unl ess activated by the binding of an agonist (a drug

that activates a receptor). It is now appreciated

that many, if not nost, of the GPCR nonoam ne

receptors, including serotonin receptors, can exist

in a partially activated state in the absence of their
serotptingrerTlpss. aoANStis. a Phingtypip cgseay sefdropepia| funggion | thitt fpvolves the
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phar macol ogi cal aracterizatjon aof e numher
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enbodi nent, the corrpound acts as inverse agoni st at
the 5- HT2A receptor. Thus, experinents perfornmed on
cells transiently expressingét he human phenot ype of




sai d receptor have shown that the conpound of fornula
(1) attenuates the signaling of such receptors in the
absence of additional |igands acting upon the

receptor. The conpound has thus been found to possess

intrinsic activity at this receptor and is able to
actiyity.eefuepeciallyes- | recepiors. “hgiBeri this- burialies] Ametipn is associated with
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nmonam ne receptor, with an effective amount of the
conpound of formula (1). According to one enbodi nent,
t he nonami ne receptor is a serotonin receptor. In one
enbodi nment, the conpound is selective for the 5-HT2A
receptor subclass. In another enbodi nent, the conpound
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SCEQHIITCRRPEES, S‘tcﬁés &éerfﬁwub@#ss phwrqtuielseegtors sIntawéhel embodiment,
th€ SSdobdd ek HRe BARBIanBAlly Néiahty-dGfamiddfrid RERHL OF . [ 0072] I'n

one enbodi nent, the activity of the receptor IS

r espl§f&e, sQé‘herﬁng@lenfsﬁ!rgﬁgqs qeﬂloiiq;_\gfﬁ@ﬁgrg qhgea%ﬁf,ondltmn associated

wiR § PaNeHS: x@&gfék §(§mpr§.ﬁi§ Ed:ﬁa%xs{énﬁg to dOfnarftfal @X Q8 Wich treatment an
such _as_a_drug or gther synthe

agonlstlc age
eﬁchawouthé%e ooy (1) Qns(empodfmgnt aawdsﬁfmefwdﬁ &qr treating
ol AN¥ALEE Hﬁéeas@@ﬂ&t@ﬂs@@soélﬁte@ﬁfﬂﬁﬁ@?dpéﬂ fMeetioh6r SHiBRRPEOI  native, as well

as|[1guoté3 qr ?vglge Iggigf 5 mgsecr é%%e Ci(‘)ot urggeﬁfgiss}gq%af(‘g%ﬂy the]5)HT class

of REIERLGEorR BsndrRE g&fﬁﬂﬁﬂzﬁﬂm s tfefivequndiint oAb Sélamiivé Abdrie agonist
t owar ot ser oner
o BB Hoeh et Bt G iR A PO AT b fooming the sae

receptors.
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10074] In a further enbodinent, a nethod is provided

for inhibiting an activation of a nobnoam ne receptor

conprising contacting the nonoam ne receptor, or a
“system containing the nonoam ne receptor, with the

conmpound of formula (). The activation of the

recE¥fdr ndy oipesrpaémentdharreaicsdethobb Tes sehslaery dmerpsembodiment,

&QJAgéEor@a{%Htm #SHocibRBY “9@1 &ﬁﬁn&fbﬂs dﬁ b e RnACTebp@l] O another

assom at ed native,” nutated or nodified
embedimprtothe dism;e rceredéwpa? appasiatpe withreptivation of the serstopin Tegpptor, for
ms%ﬂcé Hlaﬂﬂr&ﬂrﬁteﬂxeiévgted ¥ ééﬁstﬁ)fﬁrg @a}vatmeelé\ﬁﬁﬁ BérSbneiBY todd, 39 well as

esent 1In he central erl era ner vous
disgape mﬁatw@ﬂ a@walateé with secendagy] calévéaréttngnw ingpaifefHy e Padiplogies.

huwmmu bj % 7951&! ¥ QisRk Qb ARH A6 ddalnfenf Ring mrceﬁwm 8f formula
t he sane. I n one enbodi nent, the conpound

O fiopsel alcblris hu&arg @Ppidispifed 4o, fsproByphfates é@e&m%‘iho%séﬁblwphrema and

rel5t6E RIS AR psytHGEs, @ﬁxﬁ’dﬂ %1@% Eﬁ@r&e@ thﬁeln%scﬁso@cferﬁ Eﬂf&ﬁﬂfuzﬁbrders such
receptors, 1n another odi ne t he conpound

os g |dapTseios, B‘é‘?lafnfllﬁoé@qr’yal}‘}od"aﬁﬁmnd% Wﬁ}éqi@ featares .aﬁ hurette’s
Syﬁﬁ%@]dr@iﬁdu%mwh%@tpswh@éeb deendaBt tBQféﬁoma‘geﬁefaﬁaa #iB@deds such as

di sease cond| tion_associ at ed no m n
Alghgpep oF FRBHPINSS R8I mithie %@Pwﬂ@fr gt 99, of frage O, o
paﬂ@ulﬁrﬁcﬁlcﬁtﬁ@aﬁmetag@ﬁt oef-HECA ithae stanm Uittle @fnotabtentgz @H’ﬂ@pﬁlﬁlﬂnerggc

of for nbodj, men s .nmet hads
recpplai P Pe sspectlly SR et Bb b R Rt M08 gl Hapagynd of
foﬁnutam)l g ajoete ubdfiflGh iredting mgmnwhmtpam h?f)eﬂ&ﬁldm\/ ea,noas thrombotic

tated 0 rwi se for s .
colBir JPouii, PERTRE BB B IR EF cli ey REOE: igfopai and
thminass thrahb@yopentceapptapimsg perqﬂlﬁrphasnuhgdla@m ni strati on of

tive unt i el ective ' .

f or ﬁﬂf@c( 1;in aerh%nsf’ | ﬁmneé)éese tﬁvﬁ%ﬁxs %Ogglfsalg 8@.& kirér g&:m or
allpriging detikease @oidition aswriafod mith impmper tivetign ipsfunctiang of g@ulgtion of

élve.b %? %eﬁ ms?qgutﬁgd’] 81‘ lqli%sg’glsg %‘fo%&'lte&’ r ﬁgﬁs 3 {)12 geggg% heIal monoamme
re@ptowC mh e@bﬂwis hordgzshlg mdmm@sﬁatmn othan eféacidteosmayaty @fc@ gpmpound of
fmlnﬁha BNefost ﬁﬂ%@@ LFBRE tredtfent dinscﬁl@%ﬁbgmgltt th®Thohsinine receptor is

asso | ate activation e serotonin receptor,
sefotpmin rﬁmttvaml@* Pefiphgrab PR QXS@PyblePCEvaﬁtl?é@% rIn some embodiments, the
sefolARl {e‘:éﬁdr Vig & ACITI AL JuBfass L&Y BE. € On SRERLAD %fngbcﬁm&x@é" Qhe disease

as we I sease conditions associated with
cordiderelassgoiases yith ingreaped REYL VIR 198 aqtivgion & sgsgfondyFeReptor. Also provided

aré’l&%s*?&'p@x%xﬁé: Q48] Exanpl es of diseases for which
such treat ment using the conpound of formula (1

us ef[fA80] nc| eEe; embpdimegtsalpyperipingp ttl@dﬁqlcbof predictive mezhcme in which

phRSUERRLENGH 1§“i1§édCI'01dj)r5§ﬁ§tﬁ§(p§eﬂi@hve§l§m§6§% y4 Pﬂﬁhﬁﬁg@oﬁﬁéﬂ deals with
rel ated, idiopathic psychos anxi et

cligicallyr gg@flicant é‘ﬁ”ﬁ@faﬂt whigcan et Esponrera diey éuedp Sefkfrag disposition
an§ léﬁﬁbmﬂsacfiﬁi B afeepd @éiﬁdn@ rBee ngﬁ CEl@felbﬁllinS OTIEExp Binacol. Physiol.,

23§?ﬁaﬁi8| %EHWI : h?’ﬁi‘%/rcg 663@5%8! urgg"t@%agnﬁ%?r {ypes of

phﬁﬁlaﬁ@ﬁﬁdﬁd e@ﬁﬁﬁﬁs’ﬁah%e dﬂbﬁﬂ[aﬁbﬁr @n&wﬁhncﬂﬁons Ahﬂshﬂteﬁﬁf a Singlé factor
s Dise antic t fhe .

R Speg) by faeied afE ifonh pa eyt b Foufity gansmited e

singhy €cies alyeing She Qfay Shebady béiatonstropss (dlteted | dugimembolism). These

activit an ne ce tors be especially
ofGispiehas e B o G5t ey S B ay BT Lo gt he

conpeasifl of Ond phaﬂméoage(id@ucmypradchaobﬂemﬁﬁfm lgeties that predict drug
re%ﬂ,c])nsehl%b% m 2%%;\03? Wi ﬁags(s)?%%g re?gsp pr{/ggpfl o'l{.lgh-reso Bt map of the

|nfarct|on thronbotlc or |schen1c stroke, idiopathic

and thronbotic t hr onbocyt openi ¢ purpura, and

peri pheral vascul ar di sease-19{0079] In a further

enbodi nent the present invention provides nethods for

treating or




alleviating a disease condition associated wth
i nproper function, dysfunction, or stinulation of
native, as well as nmutated or otherw se nodified,
forms of central or peripheral nmonoamine receptors,
such met hods conprising adm nistration of an effective
hmaﬂngmom@conastmmé elmady iownfzorernaletgd (lajkes de. g, hduellglin” grue goarker
ha? U&l@lstts ?@6 dFNbe O(Sd']po%%rﬁﬁg)&%m sited cghethérﬁtﬁ%] %@Somc, each of
tor is 'serotonin receptor In the periphera
whnérh@@u@o vargptemSudhl aokigh- @Folmoat@n@psmpl%n g% fempared to a map of the
gex&;ﬁ ALY statnpcﬁ:ally- LR QR RndbECRRhRts! 19y énkﬁ%hase IV drag

ass recepto n addi tional "enbodi nent s,
trigdjtg eé@éfy warier® taﬁ%’ﬁ*aﬁeé widsh PrAcEy dsened fog é%?g@ae o side cffect.

AlRFk#MN YicRE h@ﬁ—&és&ﬁﬁdn%p%ﬁn 1?6 SRBEALORbNa E&%ﬁh&[ of séthSRn-million
provi ed are kits @er ormng the sane. [0080]

lmwwlﬁptrﬂérﬁtﬂgma@%% NP3 i the furpgnezenoras. fisgped herem, a “SNP” is
a Bheeh GldritRn MREb&IREN b Binih hedeoti P TRHENRCGOHESIID BT DNAI Fotl&Rbhple, a

for prognostic (predictive ur es. Phar Qgenom cs
SNEamay oG PRFe PRI SV ¢ APY Do ?'? " hE ey beinrely ﬁ‘@ @ disease process;

ho%&rei' &Lé G436 mafdrityBay’ @55 OO rdsseasé@ss&mgs diven b Qemdit arag thased on the
drug di spaosition . and abnqrmal t|on|n af f ect
oG, i SNBS: JRAVERISHER 55 FRP Wpﬁaé?gﬂﬁl%?c ending on a

paftlosd fattern of 2sHBErei® Eﬁw(cﬂlﬂ%ﬁqmeamdmﬂi a’ld;&nher fodatnient 1@@1&!&113 can be
43:. 254- 66 %1997

I.n.general . two types of .
s GBS TP AL T e el PR s Pagoey be common
an@@@ﬁthgm@mﬁn&mmnﬁsmiﬁaﬁbnitted as a single factor
al ter,i t hge. wa s.a on, b altere ﬂru
act ﬁ@ﬁ?]g adgueﬁ@ﬁ‘é‘{lj %%glﬁgg ons t i aérzgér{ﬁ %"t“e?f’ P magh gf’ gilized
to fdaatifp encakitzepredig driperespanyset hicchdihg te dtismahoddifagsne that encodes a
dr\g%,]%{eg%teld ng | g ggf: gr% e&nl osf a’réc Qle he ;Rg;%ﬁt %&%‘Eﬂ‘ %fl cgmmon variants

t
of et yewe rpitiedaidy e{sm%giqﬁ?izm;iwmﬂam;g;grn;w; chwpmafahﬁhatvmg one
versgo%%’ {hf één@ et r&g&h&- %aagsoﬁﬁﬁt@(ﬁj%ﬁﬂ a gz[rHcﬁllar Eh%g known
e assocl at1 on, r|I on a

h| g Hﬂuséls ol udtltmtlwésp a ofeibpdtsrmed Hige igarmprg%we mﬁhng” can be utilized

to f&&%ﬂygéﬂepglgpgmﬁt ﬁf%g‘l’éé ROV G &g,xer gk @&scéxﬁ@s@!sﬁ bBan animal dosed

gene mar k map t hat consi sts
wigf 2 @0 G@02 10rcde or pestulais pHkE Bregsnt vaqntuaa [cgn gy aadndigetipghether
geEl g JJERRNR 1o BAGH Ble ve¥ut@s HRs two variants). Such a

-resolution genetic map can be conpared to a map
of ~ tIPR84] gerlafeemaor gansrrtedfirom Tors than prof] he Shoym pharmagrgenomics

ap Mgct?l@sr caRbe ﬁ’s@@l {oeﬁ{eﬁmh%bﬁﬂnéi’@&&age RAndrdd fh@}iﬁebﬁkﬂs'fbr ;ﬁ’é}iﬂglactm or

rial to identif mar ker s associ at ed artlcu ar

thesprswlic Eg st R aflé‘"sdﬁ’éfh’éle Thts kapgedass ‘F‘?BtﬂPPheN‘t dopig o7 s gplection,

caﬁ WGdld AdPekse Redo @R ot tHeRPeuli® Baikie ard @ @i BAnRE ﬂﬁrafxéuﬁmoﬁ prophylactic
onbi nati on of sone ten-mllion kno

B G EEH BRI Wi ® Cslgsuly TR &ﬁ%ﬁ EHEPRe such as a

méMulatts 88knhBEEhNonedof tﬁ\&empl&y saream@mayald%@h&ku @it hak we have
OC( ur S in | e nuc [

d ed prgFons aﬁ’tﬁ pro%c Ot : deg{? enlg'ﬁrcngv e e Zéf?@ﬁf}wptor or other
geiesQQﬁhblh&Sﬁﬁrtl&f‘ p@%co]ﬁg%a@&nﬁﬁom mvwakosad i wwoa di sease

pr oc : wever, the va rit

P QBB oo RERNaY: bt PR GRRRTt MRS FOb 4 for Hegtitying a
gehUolyRioadisof praligpbsifghRabjedt Iftdlbéﬂigd‘d@bﬂn@&@thb@or@;ﬁo@hﬂDﬂomula M.

i nt enetic categori on_a t|cu ar
Theth il SR PRk B SRE RO A R RETHS piofiios ignosyime
a rwpmme, subjee aﬁmﬁn atnelfyirn@inEsegsa noddétion bbdigedwliiit Omgramitpseceptor;
eméc 1(&% tgca lxge I‘%ll ﬁ%%/m%gl Vltge %’les%bns v%kéu% I ntherem the genetic

coun rai

genetically simlar |nd|V|duaIs [0082] Alternatlvely,
a method terned the "candi date gene approach” can be
utilized -20-



to identify genes that predict drag response.

According to this nethod, if a gene that encodes a

drug's target is known (e.g., a protein or a receptor

of the present invention), all common variants of

that gene can be fairl asily identified in the
polyopwphamipodispeses 4 whieeio &ﬂgde@@rwe tretdie pompepnd dgs ebigipated that this
mé&%ﬁ%{a Be Q{efu'i Etgh B¢ Bl%dl\éﬁ{g%uﬁchmlm%s drSreRoRRf tétthelqpamlé Befeots of

a particu rag’response. gSOSB Al ternatively

themstrinertid ped saedonhedictigs fesedikply s eperienss 45T grie silg' effcfé éﬁﬁp%lées This
appibhdl e be ubul f&%@&ﬂtﬁfﬂn@ %}eﬁatﬁﬂ@t o8 higtns ﬂfélﬂarotonm receptor that

esponSe. For exanple gene expr éessi gn of
leagip mstﬂa@@esatwam wd@r@ﬁha?gane@afée Lo igverss| agert QJEB*PY "o addition, this

mém%@tb@ fiseBf £ k@nﬂ!}ﬁﬁ BE oM RN th4d dad EPdhefl Uigdtabolism whereby

I ndi cati on whether gene pathways related to
toHaberqdagnare grngeted gmthe P@@sﬁ}w PSR %ﬁbﬁaﬁaﬁﬂﬁﬁts%mﬂ?%fme bt
polBRfifly tiRAR-RB8n i detchBetadTencaRIvaT ABEHRAE ctapine.

approaches can be used to determ a| ri ate .dosai
and #9488kt neAt2 feéaéqdn@'ﬁgodpqyp s g {J}ﬁtﬁgf{l gcgt @%ﬂ%ﬁng a subject su19a%le for

treaARhAPBIh ébnipbﬁ@tdirﬁﬁﬁm@m Rprdvidi. VAddd)ﬂimg tzfﬁieiinethod the presence of
know ed ge n ect

os sel 0
o RO B ST 5 1A S TORE FHRPRSS 1 e SIS 6 deripd. e
pr&s'@ﬁb‘é oﬁ {hE B Rorphieh apiiatidOtha thesubjpttyls adthble for afaitmente Adsp provided
atln a subject with a nol ecul e or nodul at or
argy i W@e %ﬁwwsuch as a nodulator identified by
One {0087} he TEneetopdpatind Sfcfoeeulh (D 1&6&1&?!3 desc rselbrelde inverse agonist

achtBrr %ggﬂAg‘ﬁ\gﬁe]aJ?@B reézg&esc%w{f agl eVI c?ﬁ'lne(!l % a a‘al%ﬁr dof dth% ligand to

atfeR@edr @bolisk ﬂﬁtcbﬁﬂtltuugengmlmactlalm @:" tﬁJ@ rrecE:p,tht Histectivity in the present

oo ARy PR B AR o M L biiof Whelefly ¥ Whhount of
compdunldl that a‘fﬁctmeﬂ'emtrqrsfegm spgnizes the ﬁéﬁT?e‘\ potyerornghtherphy decreases its
acﬁw%p a%s% ﬁ{gfe %ic o ﬁn@?lsee%%%su‘étﬁ: #%ﬂ%eﬂsﬁ§ Q&W Xteotﬁe‘i’ rtalgﬁd or unrelated,

npr ses
Teaatorn | Istpentlpldg, the compruty] efcfornapn @ fias @W#@nﬁh’@m fougd npta interact

sn%ﬁg?%ﬂdmhe& @%&fgbﬁ%&&m 5565 PN Vi), SllEbJI?CiB hmllmg 68khd 7) at

i orated ease COﬂ Ition aSSOCI ate W t
cqmmgmonewhqg@@pw@nahng airile P-Ha A quyptﬁrgls atrc@gb(é)[ p(gnpletely inthibited. In

oROLYIXRERR, %ﬁ@ l::cﬁnﬂolaﬁd ELRRP RS YiGe SR RSfect WNBHE! RoddBine-binding

genetic - pol“ymor phi sm predi sposes a subj ect to
reppiony such Qﬁﬂ?ﬁ dqporingrgict HEapTTE 6 FAEReT P MR TRRSPIRTE:
t hat H(q)ﬁ S OR! HARaRY: Jehe\psREnd invBRioh r10Es 1B hehtiGH bN@leviating or

whi ch 1 ndividuals are responsiye to therapeutlc
tresfipg:t figoagst condifien lememalﬁaﬁan S QERORRINC STERIPTACTHY 1orggigular >-

H|T2)§ ab¥ohfgi® %&%ﬁtbﬁ&ﬁﬁtﬁ dxes senesdislestrtd B Edn!:ﬁ&ﬁ@fgsze Sierapeutically
his approach may be sefgl for identif

eféeﬁaﬁ‘ﬁpql@mﬁp?ﬂ WnesrpRruRl el OdP gt BRes P& eé’p‘?fo*}mht gfent. Such
k@8 dr Qofidmisb idlay! tov Gnstibd it ifm Rashrepratet dlidfilator baieation of

to inverse ago nist, In addition, thi Jrefhod .
SHRgRepRe efomy 1 Rt i G BRI HEh “CFFALe obageioula
sdr&ordh feldplsd sEbtype, ﬂ@ﬁlﬁhﬁdxlSS{‘m‘Z\m&b hyplends mxuhcadimyq@ st effécss observed

Wllth’& %goé‘f%reag%lﬁ’esg{chpﬁ%érp%ﬁ Sélgh %ﬁ{trapﬁrg?lgdﬁp‘%% an al%rlpf ax%?deg su%stantlally
thr emml NQTHd Bfn ehéraetiialdf effebitveaimopitt ai; used herein means an amount

g nt | igse?/%é%]?t}uh 6%%"?1%26%&}# gf agex% ?gh}? %a %1&{0 cqto? I%demal response ina
tissue, spdting afignl orthomed tharig bawetsoughhby € casgpoduad vciénnhmmmleécai doctor
(1) is provided. According to the nmethod, the presence

of a pol ynorphi smthat predi sposes the subject to

bei ng responsive to the conpound is detected, the

presence of the pol ynorphismindicating that the

subject is suitable for treatlrent. Al so provided are

kits for perform ng the sane.



[0087] The conpound of formula (1) preferably shows
sel ective inverse agonist activity towards the 5-HT2A
receptor. Such activity is defined by an ability of
the ligand to attenuate or abolish the constitutive
signaling activity of this receptor. Selectivity in
or joffsr plinicdam whick dnslugse alleyiatipdepaiowien, 45 leaseping g the yymptons of the
dls%ﬁ)slmaﬂé‘ﬁlea% Jrlﬂ?cvéﬂ@svcﬁ @fobv@ the Mb%few 1172/ disediP Hﬂﬁcr@is% of the symptoms,

conpoun t at effectivel |nverse agom Zes
5- HI90R0} ecdptose cabriinesb e sprapewideddoania @ maebg gnpiyistered in a

sifzRUBEPadst, b 1he tc@eﬁ dﬁlﬁ( do&‘é@&(ﬁjﬁb@éﬂlﬁﬂhs‘i&é&n QAlviRA HSEO RirShdrple, two,
act|V|ty at ot rel ate or unrel at ed recetors

i, op e gt é%ﬂy t]ﬁ’éth@'&?’f?o thecrompong raffprnulzy ) wax be administered in
intSahb4al foih RE! tpide 8% cff@tﬁ&ﬂleﬁﬁ’&an&s@l VelicRE, 36d tranSdefr0d) Gbu¥esWhsird those

other serotopin rece
forgys of frensdgmal S@npé‘ﬁ]&es‘?f prctB rﬁ’&ré?ﬂs%p?‘%‘ﬁéhe\/ﬂ?ep%mtﬂlf’é‘table PP,

or B giyadthen guible bdghs of MtAAstAi6R PTObe dd&mﬁitérﬁd’l@tbb fofm of a transdermal
0O,

deﬁgeggalfygttsr?lls LN hl tthwg?s‘q aélgugtg@iat?gngw& gtE chse, e con%n%s rar%her than

inﬂmﬂw@mhﬁﬁgﬁuuntﬁe Ogagerreg@@t ors, such as the

fzﬁiﬁﬂsaff S o S SRS GG P

acbdﬂﬁl‘ﬁéﬁ Wﬂm ﬁaﬁb@bﬁ&ctbﬁ mlud&:tgh@d spécic) dge wieipht, B&k and medical condition

oA TR BT ahe SEI A Py S PR st pn foal and

heﬁa&fc(ﬂmﬁm dithe patae phdthe aaticuldricympdoad enapldgemeﬂf plqrslaﬂan or veterinarian
of orc{maﬁ',{ skm/ aq'.!:gdﬁ%geterr ; n%n?pt sgcr% n?aj euf('ffc%al L)IX%ung L s &l?lg relg]{ulred to
pmeetdcm;ﬁtemn ehrest the atogessto;f i8diskase o wakehatdy bemgmstattd ons
| t
40@{99{/ at ”1509 %%f Sdn%;'st? %ofﬁ ot Q}ASH%RPJO‘RB{UEI% ﬂ?ﬁ &Hpgﬂdld%*f Fhula (o)

C recepto

aranltefembbatreddeﬁhmhekfymusﬁ taljeta cmhﬂl tOHt 0.1.50. fSell ketsi §8, 10.0,
15Pbs BoPRY gH{@%actl%@L gfeal@mrf T B SRl maS Rl MRGmt mhe dosage to the

értlcu Pems wth adverse sid
paéerft é‘theére@ibﬁé elpvveqﬁmhwﬂmntt henitidessgentains frpm pedvbe. P rag f@gbout 50 mg
oﬁh@é&h%ﬁéﬁén@ pﬂlraﬂ%é}%hlb&fufnéﬁta%mt BRY cRaiRMRIESRut 1 mg to about 10
substantially. [0089] The term "therapeutically
mppfagtveiifgedigtbunt " as used herein means an anount of

an ggidsye CAEPQMpdudr oﬂofbﬁﬁmgﬁ L!:héyC@é uid eMnet fakpropriate dosages
elicits the bio]ogical or medicinal res onse in a

PRy outing Sesing nRdcA oRin ARIHRE, PHRRCOIoB o ik 8 Guppamiersic

re&?to@ ih eSB&N& ey 5-HYEA @érbteﬁé%1afbceﬁ@@®u&we ARG @imizidel ald potential
her clinician, i ncl udes .al |l evi ati on,

toRiner PHRFTUIST BRYvanise eﬁf%*s & 0B copfmInSFAIAD S EcqBFutiphpdministration of
otBr SEAR Chab fpi?cg/eer%ﬁ&@Gfth@éonﬁbﬁid&ﬁﬁy;?:m@émééa@ééﬁaetdbﬁrable

progress o he dj sease or increase of t
DOOTBIT 1 reone sBbRiEHE b FRPOUEL SR P ooy it an
addBiyndD EheAgEGHB lagdhﬁr.&@ﬁlﬂld'mal&herspeﬁ@ fefl@inky indl0gL levedoph (BINEMET™,

b AP Yodosae. A0, NS, S S S0 e

(HPHIEDRENEYDY, emdlile CYDRRUUN (n2fndIqB ANOREX ™), dJRY.-nihylphenethylamine

S, eyl RERL ) SR o Ay AR g modat

(PREVIGILIMO $epinifol (EEQITPTNABS dati-apdkersial ﬁgeﬂtataﬁhﬂﬁ d@ﬁbﬂ.la, an anti-
kn mgitogﬁggsons skilled in the, art

mﬁ?f’ Vn(grﬁge t Re?™ grﬁli () ic ﬁ%egﬁ,] ?orrgg emr%oglme&s the anti-
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synptons but to al so possess tolerability in these

specific patient populations. This can be achieved by

i mproving the selectivity of the drug target
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[0106] Hal operidol is a typical antipsychotic with

specificity as a D2 receptor antagonist. This

conpound comonly is used to treat the positive

synptons associated with acute exacerbations of

schi zophreni a. Unfortunately, the use of this conpound

is associated with a plethora of unwanted notoric

side effects, including akathisia, parkinsonism

tardi ve dyski nesi a
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and neurol eptic maliginant syndronme. This conpound

al so does not alter or worsens negative synptons and
coghitive function in these patients. [0107] In one
“enbodi ment, the conpound of fornula (1) can be used to
treat many side-effects that arise from antipsychotic
t herapy. For exanple, the conpound of fornmula (I) nay
be useful for treatnment of notoric side-effects of

ot her antipsychotic agents such as hal operidol. In
one enbodi nent, 2co ound of formula (1) is used

f or t treat ne PNC si de- ef f¥cts associ at ed
with a operld reat 108] In ohe enbodi nent,

t he ound o r mul
proph actlcally when for exac- J LNHI S consi dered
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unc ho nmedi canents to prevent or treat
ONMEHh'?ﬁﬁé) otic drug side-effects caused by the
medi canment. Alternatively, the conmpound of fornmula (1)
may be given in conbination w thgother conpounds,

whi ch al so reduce nL; §£0h0t|c gr side-effects.
nﬁgund of formula (I)

[0.110] In one e " the do

may used to tre atlv. nptons of certain
neur opsychi atri sease inclu g schi zophrenia as a
nonot her apy of an aﬂpgnct tg nmedi canents used to

treat the positiog synptom of se diseases. [0111]
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be synt hesized by nethods descri bed bel ow, or by

nodi fication of these nethods. Ways of nodifying the

met hodol ogy i ncl udg anDng ot hers nodi fication in

tenperature, solyéng” reagents, ey [0113] The first

step of the synthesis, HKOHustratied below, is conducted

in the presencd aMeCHH=Rc aBH3CN, and net hano

to produce the sgfAipoundof“formyga (11): -26 NH2 ~ Ac

N_  NaBH3CN HO IAY,J + McOH F 6 OF\ NH[0114] The

conpound of forffrula (1V) can bg synt hesi zed by

treatment of t compound of formula (I1l) with
i sobutyl brom and potassiu arbonate in dinethyl
formam de Qﬁo e

[0116] The compound of formula (V) is heated to reflux with diphenylphosphonyl
azide {DPPA). and.a proton sponge in tetrahydrofuran (THF) to produce the compound of formula

(VI:
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(DVMF) at about 80 C OO p/ i-BuBr K2CO3 DMF 80C
OH X [0115] The conpound of formula (1V) can be
converted to the conpound of formula (V) by reaction
wit h potassium hydroide in nethanol/water: OO0 O CH
KOH I \ MeOH H20 (M M[0116] The conpound of fornula
(V) is heated to ref¢ux w th di phenyl phosphonyl

azi de. (DPPA). and a Jjyroton Bnge |n tﬁgbahydrofuran

B& M: -27 OH

DPPA NCO Proton Spg ﬂﬂEPPUX x O (V) (M)
[0117] Finally , tion of the cond of formula
(I'l) with the co fairul a (W) i n et hyl ene

chl ori de produces bhe conpound of Tul a (I): 1 NCON
\

N F/ +1 \ CH22 FO- 19 PNH u Oll O(lIl)
(V) (1)

V) (VD
[0117] Finally , reaction of the compound of formula (I) with the compound of

formula (VI) in methylene chloride produces the compound of formula (I):

o f @% P

[0118] The tartrate salt of ihe compound of formmla (I) may be produced by mixing
with L-(-+)-Tartaric acid in ethanol:

|
N L-(+)-Tartaric acid N HO. . COOH
F Q H o . EwoH N F\©5) H\/@O\/k T
\Q\’N‘WN‘/@ - NTN HO' "COOH
0 O 2
EXAMPLES
[0119] The examples below are non-limiting and are set forth to illustrate some of the

embodiments disclosed herein.
Example 1 - Agonist Studies

[0120] Parkinson’s disease is typically managed using direct acting dopamine
agonists. Examples of this class of compounds include pergolide, bromocriptine, pramipexole and
ropinirole. These drugs are thought to be effective because of their agonist activity at the
dopamine D,, D, and Dy receptors located in striatal and forebrain regions. This activity may

compensate for the progressive loss of forebrain dopaminergic innervation that characterizes the
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[0118] The tartrate salt of the conpound of fornula
(I') may be produced by mxing wth L-(+)-Tartaric
acid in ethanol: F ~H O- Et(OHTartaric acid
[ FHf | 0 HOCOOH ~i HO COON O z EXAMPLES [0119] The
exanpl es below are non-limting and are set forth to
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St

Obfqﬁerdraﬂh@@maeﬂ?z ERCRHIFi 14%‘ le@qgéFﬁblﬁé) D2, D3, and D4

recqpbel s |0at@d rRLINS hdshyatiR! acBNE Jf%%%ﬁ'd@pc%ﬁ%@[&seompounds
This activity may conpensate for the progressi
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aggipst deRagBe APt sa%%r%@#grtﬂ’er TR Ppetthabatent Nos. 5,912,132 and
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circles), lisuride (filledyplhdpngl es), bronocriptine
(filled dranDnds) serotonrn open squares and
pergo| fi_mll J b ABAVIE c Agopts Mg h 8D
reprgggnt ative dosﬁoﬁaﬁﬂé‘?ﬁkse CUV\S@I%toHﬁﬂzﬁg dOpafTSe&%orﬁ]?ZC
receptors were determned and are shown in Figure [ A
(per Ppige- 0. 21 n 4916( &t ne- 8. ON‘?M lisuride-

2023
le-3.3 b P E99443 L9t~ 0.10
ser &tl%‘ﬁq&]gr} :18 ?espoh]s&gf' réﬁgr: goéﬁ%\g IQonBounﬁﬁl *+/-0.13

pot ePr?E%?l Sgai nst tH on| n 5% ZLA %%cept or; 6.66 +/-0.08
(do H‘P?Fé‘P respo % =081 npi r ol & i 40Hﬁ71 '5.80+/-0.05
Irs Bl 028 n %o ripting- serotQni n- 33
aﬂ’b‘p 8%gol i de- B12Y- . [012 é (9 se thesg’ drugs
are FORE or ed i 2E Ha%¢t inic t &chieve D2 r %ptor

SSSiﬁﬁﬁﬁyag%%? &t gl ST iy e Al o s sy ul

(>a.g3ﬂ))’1ﬂeﬁt1€e dgblust leffRacid3c Daadrd raposte®ssedof (EC:)) @tlagemt stiidard deviation

ee tso elj)lt Separate tc'lr.lateerg:r'inséflons The VGV isoform of the SHT2C receptor, and the short

form of the D, receptor were utilized for these studies. NA denotes no activity, NT denotes not
tested.

j0124] The agonist activity of these anti-parkinsonian agents at human SHT2A/C

receptors has particular implications for the generation and treatment of human hallucinations and
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Table 1 Serotonin Receptor Agonist Activit of

pam nergi ¢ Agents Used in PD Drug Dopam ne D2

Serotonin 2A Serotonin 2C Dopanmne 8.40 +/- 0.32 NA

NA Serotonin NA 7.73 +/- 0.04 7.29 +/- 0.10 Lisuride

11.00 +/- 0.36 10.65 +/- 0.10 7.61 +1- 0.13 Pergolide
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oftkd re@e%tofréml%ﬂl@@lélthera?aﬁﬁ TR QT iHeR! drie $PMShan B@éﬁosm In addition
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tosioepncapar coBiqr srtegosiEBphec sagETROSTY 1 Kide ranep ef #dditiondl ppignt and

lefnYa@ol%éﬁﬁ& @8levahiN adiHtieh afl AahRlor iRl Utﬁéreﬁélﬁ)aﬁfn@rgc receptor subtypes
. adnmi ni stered the hall uci nogen S Ecst asy) and

t he
ingydipg, srelerit: oardIe(‘j‘Frﬁ]"ﬁ Elchangﬁa h dust g Feeepips  Of these © additional
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N S————

wiCdehvhstrhted bpiheh@j:llcuﬁdnnﬁgﬁdi&%@ﬁhblbﬂnéﬁe&m@ds 8y The methodologies

TV Y DTN T —

auuipdyelmub and prgm@e Itécyptord HS2 Axatrpiae ieamethdily @res enablg anididlinguish as to
t udi 0125] . Once. . i
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interaction (9).

[0124] This approach revealed a number of novel aspects of antipsychotic drug action
(See U.S. Patent No. 6,358,698). It confirmed that these drugs as a class possess potent neutral
antagonistic activity at the D receptor. Importantly, it also revealed that nearly all antipsychotic
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PD patients, few viable therapeutic options exist to
manage these di sturbances. Treatnent strategies
differ for these two classes of synptons, but one
uniformy clinically efficacious, yet poorly

tol erated approach, involves the use of antipsychotic
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difficult to treat indications. [01251 The
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intrinsic activity, may nedi ate efficacy in these
states, central occupancy of histamne H receptors
is known to cause sedation, an effect that was
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I psychotic activity, we studied the conmpound of
f or N1 ( | ) Thepresentcenimes domsaatates et lopkags eff THIPAG receptors with

th€ f:érh;ﬁ)%d/of Jig {)arlaﬂs%nﬁl?fmﬁﬁw thafifes [eQ6d¥YA-Rsoctatell dyskinesias and

att enuat es hyperac I nduced by

t he
mpfghresronireliicipiicas NAdEtnplLy. dhecoprpingd o fcmm@ is shown to be safe and

toRPEROA NeRbivWHn &R ]ané gbtétﬁﬁiek RleNehe Tid] fo&:tsﬂbf‘le%ﬂ%a on garkmsoman
effective dose of 1 ng/kg s.c. (Figure 2A), and

SHRPIIMEg p.o. (Figure 2B). The conpound of fornula (I)

al soppigfucedhs B&Hﬁo@ﬁkﬁ@ﬂ&‘orhﬂﬁoﬂpﬁd Qftniafstered GYRHKE @Ngoup of 21

gher s.c. doses {FI gure qd at 0{ al doses
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IR P RSP L) (TLSR Uy SpRPoeh 3F S (ho placebo.  The
Ctﬂﬁp)éﬂhd?tﬂ' |formAnt(T) ﬁs‘S:}iﬁﬁﬁﬁtbré‘d @ge B4y, foofatk wdek s Frith 11f2. dose escalating once

a m stsgfg%lg%ge{e Eﬁ'ﬁf’i gﬁ‘ﬁ%eﬁcﬂéﬁﬁ attenulat ed

'er simlar
to t fae3a)t y prhabtudng Ic@ﬂytﬁé'dk)dnl #h @ipadepibaes. Studies of the compound of

formula (I) effect on the motor response o levodopa are conducted in accordance with the standard

Experimental Therapeutics Branch (ETB) paradigm, which makes use of a steady state infusion of
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Exanple 4 - Primate ani mal studies [0044] To determ ne
the potential in vivo anti-dyskinetic activity, we
studied the conpound of formula (1) in an ani nal

.nodel that predicts such efficacy in humans. The use -

of 1- nethyl-4-phenyl-1,2,3,6-tet ahydropyrilidine
dogayRFm)imeiiss jim drdeteto peﬁkazps@mrdmbﬂlw rfodalecarquisiterupsl el as to permit
1334”5, &d,. AR Skt alJ 18k, L- dopa i nduces severe
de ys%n%g%tgg& ?phe conp ouncg)Jh;a fto rmul a (1), when
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nelGlofied! ﬁgﬁngg’f Tﬁpgﬁm% e@l@fgyed Qfelﬁ’t B{e@cﬁral'lc@ﬂ €fde8d symptoms with

animal s (Figure A/ C Serotonin
levagaragesariaied mpfeatewﬁ%e camphﬁavwswsaéhd%g 1259% 8ass dysiippges) ang pgaring-
off 888 €xanpl e denonstrates that bl ockage of 5HT2A/C
rece‘ftors with the con‘gound of formula (|
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Dyslingsig egits lsmwhafa%@wawdm@ ﬁ&%gaé'ﬁ%té Ystal dherapeutic regimen.
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administered orally starting at least one hour prior to intravenous administration of levodopa and

continuing uniil levodopa effects have wom off. Afier the initial “optimal” rate finding for



power to detect predicted differences, a 40%

reduction, with a standardi zed effect size of 1, using

a two-tailed t-test at the 0.05 significance. This

assunmes an anti-dyskinetic effect of the conpound of--

formula (1) to be conpared to that of amantadine (as
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trmal ra nous | e

Ode msﬂlhednegivaﬁ:ww&atéﬂ%we@pmm y available in this

Ex%f& 70 YAntilov RS AiSies under ETB IND 22, 663. [0142]
|ents are dosed according to Table 3: Table 3

pat 8HB gr Gliploeaiee poteaakin pvasskssshofe exdiviry, Weakidisd the compound
of %rﬁlﬁﬁl@ﬂ i h%%@mgd@&gmeﬂtﬁapﬁﬁ&E§Mt pdsltivELAGRRR i3 Burmans

(F1guw 4) g%gure 4, Al n%P refers I’trc?the compound of formula (J). The compound of formula (I)
did not reduce hyperactivity induced by 3.0 mgkg LP. of the indirect dopamine agonist d-
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Compound Conpound (1) I Conmpound Conpound [0143]

Patients proceed through this dose escal ati on schene

until week 5 or until maximumtol erated dose is

attai ned. [0144] Throughout the study, patients are

eval uated weekly for drug safety and tolerability
amgthatemige whed pdmipigfared alone gH Adsss pb A0 & me/keid Ovneed Belaly themice.  As

exlsarcﬁat B Yeridd? rdo&meséﬁh&@tjl Bitfced AnhiRVWmittPnped vty [MEH R Oninimally
each |npat|ent adm ssi on atlents renmal n under cl ose

signifigans affechesen 41l magkepye- sWhemfa 10pefkeeh Qrdpsepfdhefigpmgeyd of formula

m! \gras Amifi el 'ﬂ%eﬁﬂdﬁlh’cﬂﬂ \vat’f? vhfiRet e Hbseh &l Rbpedidd® &t ahibimally
p §S|C|an det er m nes hat a patient does not tolerate

argy figse 9 ppdeperidal fras %aw%mo Ymelge Withidissempigation. pheamine
hyﬁetrécamgagi conietdi il Thal AOnASEIROEE 1M tompb@ld of REMUM €), when
di ti onal doses of the compound of fornulgug%@@
°°‘PB‘P?deWtﬂé ag dgacllyre sy 26 AaloReHIRl HPNEE & CURRICI FHFF hpjamine
hy%lr%bﬂyit}? ayss behsbsaP@stt ttdlawlpt@ﬁmfcsaatm@xdi&ralo@&mes may G& 41§ﬂuﬁcant1y
all ents are opserv I N e n
enboednEieg digts GREPIRe W@bthaff’%mmp g#s %HF‘E ? &Ii gq%v é‘F%Oé‘am when the
coﬂfxﬁﬁ@ tos foriafila A1) Vs coneth@t Wlt&i&ﬁﬁ}?&ﬂﬁh e, dosd bi:lihl@é@dol can be lowered

R GHATF PRITPFY ol T G SR PR (e PGBy PR e use

ofad:lﬁbeﬁaofldrlmrdpmmmﬁﬁ diegses] 0146] Subj ects in Patient

Group Il show a reducing in | evodopa-associ at ed
dyski nesias and notor response fluctuations. The
subjects in Patient Goup Il tolerate the conpound of

formula (1) at all doses adm nistered. The conpound of
formula (1) therapy also potentiates the benefica
effects of | evodopa on parki nsoni an synptons. Exanpl e
6 - R-SAT Assay [0147] The functional receptor assay
Recept or Sel ection and Anplification Technol ogy
(R-SAT) was used to investigate the activity of the
conmpound of formula (1) as an inverse agoni st at
5HT2A receptors. The conpound of forrmula (1) exhibited
hi gh potency (pl C50 of 9.1) and high efficacy (98%
at S5HT2A receptors. Exanple 7 - Anti-psychotic
Activity Study [0140] To determ ne potential in vivo
anti psychotic activity, we studied the conpound of
formula (I) in an ani mal nodel that predicts such

ef fi cacy againi st positive synptons in humans (Figure
4). In Figure 4, ACP refers to the conmpound of fornula
(1). The conpound of formula (I) did not reduce
hyperactivity induced by 3.0 ng/kg |.P. of the

i ndi rect dopam ne agoni st d- -35 anphetani ne when
adm ni stered al one at doses of 10.0 ng/kg P.O and
bel ow to m ce. As expected, hal operido
dose-dependent |y reduced anphetam ne hyperactivity
with a mnimally significant effect seen at 0.1

ng/ kg, s.c. Wen a 10.0 ng/kg P. O dose of the
conmpound of formula (1) was admi nistered in

conbi nation with various s.c. doses of hal operidol,
the minimally significant dose of hal operidol was
decreased to 0.03 ng/kg. Wth this conbination,
anphetam ne hyperactivity is conpletely reversed.
Thus, an inactive dose of the conpound of fornmula (1),
when
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conmbined with an inactive dose of hal operidol produces
a conplete reversal of anphetam ne hyperactivity.
Thi s suggests that the antipsychotic activity of
hal operi dol may be significantly enhanced when it is
conbined with the conpound of formula (I). Equally

ited when the conpound of formula (1) is
conbi ned with hal operdiol, the dose of hal operidol can

be |ipief gd  Weihgutga Moeﬁd Hor@bldifzagy - wauge/omLuoga b@ffect on
expected to |nprove the safety ['inical
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57: 1829-1834. -38 CLAIMS 1. A conpound of fornula
(I') for use in reducing pyshcosis in a patient having
Par ki nson's disease: CH3 FN N\ I v O(l). 2. The
conmpound of claim1l, wherein the psychosis is a
side-effect caused by admnistration of a
dopam nergi c agent.
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3. Use of a conpound of fornula (1) in‘the preparation
of a nedicanent for reducing psychosis in a patient
having Parkinson's disease: CH3 N J F/ Il HI B N
N, O (l). 4. The use of claim3, wherein the _
?\Yﬁ\'fl Sis is a side-effect caused by adm nistration
Cg’ a gopam’ nergi c agent. 39 .

L A compound of formula (I) for use in reducing pyshcosis in a patient having
Parkinson’s disease:

. - oI
e e¥e;

(1).
2. The compound of claim 1, wherein the psychosis is a side-effect caused by
administration of a dopaminergic agent.
3. Use of a compound of formula (I} in the preparation of a medicament for reducing

psychosis in a patient having Parkinson’s disease:

NG Y

(D).

4. The use of claim 3, wherein the psychosis is a side-effect caused by

administration of a dopaminergic agent.
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