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neur odegenerati ve di seases. For exanple, the conpounds
di scl osed herein have utility in reducing dyskinesia
and psychosi s associ atttd wi t h dopar ni ner genic
therapi es used in tredilng Par ki nson's di sease,

neur odegener ati ve difSeage. Accordlng to gne
enbodi ment , ¢t he co oun N—(l !
n yl)-N-(4-(

nethylplper|o Tyl )= ro: DY
2- nethylprop ph yI thy bam de havi ng the
structure of foO - |s pr oV¥ded: CHs N F / |

H/I O- kI NN/ UY n1[00371 One enbodi nent

relates to a conposition conprising the conpound of
formula (1) and a pharmaceutically acceptable carrier

The conposition may al so.contain other conpounds such

as conpounds for treating dygkensia, dystonia, or
psych05|s é£0038] Accordi ng to one enbodi nent, the

t ar 187k e gpbodiment idiesuieda gmpgsition comprising the compound of

foﬂmllahaj @ﬂ&%ﬁaﬂﬁa@aﬁcﬂl‘y)aﬁ&p{aﬂm fcheBiby, OBRERLAET R Yhay o c(aﬁltm('l other
ng uégPropé1oxy phenylnethyl )carbam de is a pote

C°’§?B?ué‘ 19 S OO B‘i tEPaRg dysisna, gvsiqnispor PEEBEHt or

i NVeéuse] agF{Uc&ng-EBGmG Odme&iﬁﬁntoﬁhﬁfr fzégfﬂg A !)i?: iRl &hpound, N-(1-

sesses recept or |nverse

n%%f JH%fﬁzﬁﬁggﬂ%?f%%@P@lgd%ﬂ%1ty at the renaining
meﬂ@ﬁm@ﬁoﬁﬁ)p%hghrkﬁglﬁkﬁfmde slubet )ISBleﬁt, sB%l:i}épil‘al@%loavailable 5-HT2A
rec%% o1a1rnnv ns’g a‘gcggsé C?lg;p %yngi’]’&? )95 gigl q\é;s&%g%ﬁfsgrcgolte\lllé; as aa5t~HTZC
req&pﬁpﬂ inveartd mnikband)ﬁﬂ&(}ﬂmﬂﬁﬁ)acnvﬁytaemlﬁd M&afﬁ&%&ﬂ#ﬂ@%ﬁher@c receptor
nd .0 or

| fil f..th
T T
sulynds.a ek -Usd?@énﬂ Agpliceticir Nig 0(300,0063., Estwmi)\&r]iehivﬁteﬂ pharmacologlcal
A d Par Ki Di
PSP ROy o A8

dyskinetic drug actions, support the therapeutic use of the compound in Parkinson’s Disease and

related human neurodegenerative diseases.

[0039] Parkinson’s Disease (PD) is a common and progressive neurodegenerative
disease. Cwrent 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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[ 0039] Parkinson's Disease (PD) is a common and
progressi ve neurodegenerative disease. Current
esti mates suggest that nearly 900,000 individuals in
wdhmoddstsd St ates have PD and that the prevedBOS004/0H1234
increasing as the US popul ati on ages. Dopani ne

usere?cémeo rogegomishis ageals EEdy PYr alnn@vpeé‘f‘@sﬂchlé%y@?ﬁ)‘f%?%ﬂ and

[ b WKebd GatdaRl Qekapayel y, the
t“’“%re% “%ar?:‘ﬁégg@ysg%[%&f%ﬁ%émss A o s

of [0Mse dapinvcheticgerridc depgaines reseniefedniagghgs dapnke effective in
ame, gféﬁ%pﬁl&QQH‘%ge gﬁe&@%&%ﬁt&} B of IHeRUBMSSBAPsigixicRtitly worsen

nesi a e effects in 30 to 80% of _patients,
mo@e@me*m inckTy pafiaBABPondHy it PP dermiRgEfoFHf fuochemical and

phalFREBEL d@@tsﬁ‘ﬁﬁﬂ' {84 BypS@BsiPBatSioleBBdtiod F lséiotoﬁkl@& h@ma;tanmssmn
a

nese ver se fects. Unfortunately
iy, Doy S ERRTT IR foy B ISR B MG P PP these

patﬂfﬁg' Wﬂl@ n&%ﬂ@ dany bl enid fA6drY, thy Repe@atisaeed hacis ateaselected to
Bi ochem cal and phar rracolvggl cal data.su

ort the
explpfiptbe Helghogshin #f sHBCRAEF 41N Bf Uo P%?PB\%% wcts Bsociated. with
dogafitHeRbAiah pysion may be pathophysiologically related
to the devel opnent of, dyski neS| as and de ¢ %sf,bs d?) 2 has been
t heW841lpat F@ﬁﬁf’s‘sa?ﬁﬁicfdék’ FRPRB Q/é 't "HeBT Y
shdWiBio GRHRGY B&Sraldicitdr@s atbates hﬁhd‘vel\z\/@mia ng@beitd echcéntrations m Todent
exploit the elatl nS|pofs ot on [ tiv
R
ﬁﬁﬁ@%d&ﬁb%ﬂmﬁ pﬁ'dj)@ll‘tl&‘[) yotert @gmﬂsi ackivithogd serptenia 2A \(HHERA) and 2C (5-
nergi.c co used to tr gpa has
HTI?)@ Wcﬂ%ﬂe’f‘@sﬁﬂ Y YRS AT harsn%%(gF%nall J}}SS €l ease,
tur [uoxmr amshermibadjmbnt e cmmpmends disdldsohlerdimcanddussd o treat many

r.ec d opa
mdB 8:&?5:8;' tpza é'mee %%Pé@ elg.g% aﬁg t eg:tcutg Ig Iatgé) E‘ilsﬁ(;sg'd l:dngﬁunds are
alsb &@ﬁﬂ&ﬁnreagﬂﬂl& ﬂyspmapeqr@s}ehosmp:@;sgﬁpr cxeasrvaisd asaq;mlavqffeg of other

theaa@g%.ﬁr ot s, suc /T\. ({ﬂg HL 260 m?o%gun%& e COMS afee&&%@fl fsel $or the

rious in vitro pharmacol ogi cal
tregtasis o6 dys{qﬁ&mjr p$ynhctm esseqddesidiitendopa frpptmetbnpounds

di Si&og%fed &L %hlgt[) fios. Sg b% s&d t$ Q'eatt efi@ing 9 hesia or psychosis or may

ects t rom d pam nergeni C th erap %{
boRoed prophyicty fashien aihe If%%@nlé%ﬂbéﬁu?ﬂﬂ@d%?‘bmcﬁs% tp,difiaje L-dopa

thgr%g "‘?%‘f&‘?é?i‘tha‘eﬁysﬁﬁﬂés‘fa cﬁ]?%bﬁ)sﬁ apaxehpsi s caused or
cer

bated as a side-effect of other t herapeutic
agen®i¥dkuc Whg goxgp(@@cbgmy bousshio t@ﬁwwtor psyﬂ;@sm as a monotherapy

or 39 H‘Eé?fﬁ:[ﬁg(.sﬁo ﬂfeﬁc:ﬂﬁeﬁfs% Albert 4SREE dyQdinekia Or piy&lﬁ‘:@i& gEBEffRfs caused by
esia or psychosis associated with

i vdicwemt o (ORI B COMROEH S ey BEL S AP BaYie ol
co%blﬁlié@ﬁclﬁélﬁrgdﬁ@§ﬂ}@hﬁﬁs1apsychOS'S or may be used
actic fashion when for ex
consﬂ)‘éé

}Fed neemsahofineys,thf cp*ngquggs]_n?cagﬁgé ﬁeﬂ’%f’aﬁﬁ’ﬁ forraylated into
oh%oélﬁong e L&dintshaton @Nﬁdﬁbﬂﬁﬁﬁlr@ec{lﬁeraﬁy G\lp@ﬁ)pﬁatér&;mpdﬁm&ﬂs o take 2

The conpounds may, be used to, tre dys esia
m’@lb%@.f])ﬂéﬁ%%f}t dorgis dgp 9%@ V%‘BV composiion aﬁ1 %ﬁ% t E?r example, the
coFBBIiCRTRD S il tRe PR YRIPower, tﬁHl&,aiapsﬁiLéSkqumasmaneﬂf cream, gel hydrogel,

aegﬂss%)/lg%%grlt ;‘;gl;ley?vq%ga%%%g%atﬁ gmé/eﬂtécag 3c<:ﬁp%bg A One of ordinary

sk Bihe adt lv&ﬁlld\/\teﬁdmy Qbﬁlecﬁate &ﬁﬂmwpﬁ@nnﬁa iveliicla lferause exdtigle disclosed
dyski 0 .
co(%)ggid]g githa%%:@ g]ﬂ%g 8ner Eﬁﬁv olgrap %8 a r&%ﬁ%géﬁﬁg%%@osmon.

The FebtiTEBuEL NGt tcﬁ)cl‘ilyt @alfi@tliceddisery rof rise dorivendsotp. appropriate target

{ t Kk
PR PPt ST RS R SBRRE Bl Flarmacencical

be used. For exanple, the
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conposition may be in the formof a powder, tablet,
capsule, liquid, ointnent, cream gel, hydrogel,

aerosol. spray, mcelle, |iposone or any other

wahandeaest i cal |y acceptable form One of or dp¢wenys2004/001234
skill in the art would readily appreciate that an

Dospgsr Byre fnd BraniDelieers Systewsebivindel t el dLippinoseWilliams & Wilkins

PubRIRRUALS. Ef99§) REa LEUEE: R ]glﬁb]% %agﬁnéﬁl@h %opr%,tlladf)ﬁ vel |

tol er at ed Oﬁqa recipient o Ition
vehil®348l sh ed:oa-p%wﬂ@édhq ipvaatierb nay bh@sqdamavmm;benﬁf wiye. For

indt0E) c ﬁdﬂnﬁgpd&&{)ﬁmb}aﬁeere& eg% wluE}? Ea@@ hQ rdﬁclof ? é:mﬁ%ounds can be
exanpl e, one of ordi nary s

fowlf’éﬁ'&ﬁ%fa P COIpROSitiaR thak aap é@mgesterl orallm @@W@Sa%@@t capsule or liquid.

All%%ﬂ&éﬁz@@ ﬁér%h{?l&iﬂma}g?eg??ﬁmﬁ&gm g%léétl@ MQ) tﬁ?{ﬂb&?&t}éam Injections

mﬂ% ?fk F”ttfé"enﬁ‘ﬁbibf”é‘h ©F dnfusien) g FEubgUaneDy (b?lusa os mquw Thex tlisclosed
cofnpduniidadl ARG Be bEGiR:R el SerFMBN b AR |0@Ht19<§b§ebra[l Q:th'a@érn}%&%ntncular,
Bgm Js‘} Lon of the invention may be used in a nunber
or nﬁﬁ“ﬁ " instance, system c adm nistration may be
r eqtmme]d I Y’Th%bﬁﬁbuﬁ@&ﬁy tale vdivs&l P@ed tiﬁﬁ'm&%lfjﬁegs%rhebﬁe Such
a.conmposition that can be ingested

de‘&?“’ﬁﬂ??’ kR e a7 HsEelofE fPetkin augbe cempaund gy ibe released over

webkst e maﬂhk \Satlya Bdvize GRIPO parkiduliily rﬁ?éftﬂkf&' Rl Wy B I%ﬁ@%nﬁ}ﬂyskmesm
n inta the_ bl oo strg)a% I nj ections

sobtl LT o et alE Pt RS R eAgtiBt o BRe oS debtausay be
pamculaﬂyf mma@eousThRnda ﬁmh}ﬁﬁﬁd is SRAPALTRIGnI@RoRaEP r@fdire frequent
dﬁ:q]{ﬁrﬂ 3er e }nre% by neans of intracerebral,
I tTace e‘%’ro CWl™r,” or intrathecal deli very.
[ OOM)w]The It:wdbbtu maldﬁmgppadcmmd bhﬂt ke amnint lof a doinﬂ@md required is

detgme% £1 e : nsegﬁéfl dan% bi oavmrI ility hﬁ aurg ngpeggsnﬁ% lﬁl?‘deOde of
dmtrﬁ@n,r tieeplysichchangeal prapeitiss of thmnctnhlﬁundSHmﬂoﬁdda&MI Westher the

,Hpaenms BARS eyl Lymdﬁﬁgr'g;%% S Baéo nLg tl\{\érapp_/ dggeq &l of

Skl nesi a SUC S oOn con I nuous
adlﬂﬁ@F’ﬁW wilbplsg fwenﬂmwti e He abrfve REntioTibdfadeniacdpartimiprip ehe haif-life

of@laeaﬂlpa%cﬂmhyntﬂg {é&@&ﬁgtféatée@en a conpound is used
whi ch normal |y require frequent admnistration

( e. 5’“4911‘ r eéﬂae Af oriinpr skifl dhthe att GOYIG]appreciaté tat dpecifietodintlstions of
i85l Al ectsa FherdgdicABHEL (0l & EATRALOY rtﬁeqpangn%ﬁnd% Sind the
| oaval

etermne bi ol'ogi ca aCIVIty an
freqiepeynot W@Ftﬁﬂa@p@ﬁ driermined yeigR kotwn arbedurest rSich chedures

corvei@iofdlly SdnpRBE Y, G pHERRE A %dt@ﬂ‘ry 5RGdE GRRY réq%eélmentanon and
.e%I .o%ed and whet her the conpound iIs being us as a
erapy or in a conbined therapy. The frequency of

ad "Imstﬂt I AGedialldf 4 §aildlisR obBeti&thlolgNGAY OPUOO?%lg?p&\&q 0 g/kg of
bc{‘rem dfacto_rqz?rand articularly the h
OPHEIREDMFSERI CrrepoRir WHEIPSCAEPRiH PHRP wspbuitinie medbodsgfsclosed

heréinelnwhe eftthdm@iy theKhily dobdls bdiPeea 0101 WR df RHAP Heeh@h& 160V8Y kg of
boc{%’p C |cfo latlghfgfﬂﬁl conposi i ons. and precise
e ot o om Pl el o disdorsh rrme oE. 15, 2, 25,
etecconpounds and the frequency of adm nistration) can be
rocedures. Such, procedures

conlER o By i R ey £ R AP B OB Tk Pty oral
conswuptouerian a isigle eiaﬂxaﬁm;emaﬁ)amutaﬁataﬂ@ thé | dotb&at dskd }Ma$ - require
adr%gxgéa%n % eorr %.lxo(rjé/ %ﬁ &?%Ii@g (81? O%ng%g\?eglt %8(?3 3 %heggrtlfggasgofcmted
wit éheoncbndual ﬁa@veﬁc Aleomiptehyra ilow edcies &gRBInSY b6 akkdde prSRIY optimal
dos\éﬁ i pgtﬂﬁt vﬁ&%&qgﬂ neg& B atl‘hgﬁc’uster repeated doses. Biochemical Evidence




herein. I n one enbodi nent, the daily dose is between

0. 01 ng/ kg of body wei ght and 100 ng/ kg of body

weight, or any mlligramor half-mlligramquantity in
wWh2mw4/0i4338l osed range, e.g., 1.5, 2, 2.5, eteCT/G060qd01234
Dai |y doses may be given as a si ngl e adm ni stration

(e. #0054 daiThy cqragsitene of yreghrhirmaeabrsioalipicTvaniiop in B3 regains L-dopa

basel ngéreﬁaega' 1 -Yoph HEREY IC%QGS ot $165d BbdnViker,t HQa1eR %%n&wom and

use Ire amnlstratlon twice or nore tine

unmaopwpld Watla iRy drparine Wi Fefqedc g¢id @F@rb&?ﬁﬂﬁe (LAAD)

actBV%S A h P Gherg¥ defkohd) erte Aok sk UdhitaBithyl R0 krelcadd SdoP@hihy Bb these
a Slow rel ease device nmay be used to provide opti nal

negfeRsedsatlyleas yainprasred JAPERBEREiCIHRSTwIog, 408 CRRITH Aiis1oy i reversing the
m&&ﬂ%ﬁﬁc@gofq&ﬁ‘gggrd@aﬁﬁg 10 568 obbRH- < &NPP. H&aem—dopa lacks speciﬁcity

2004/ 064738 / US200 /00123611 [0052% etﬁcor nﬁ E‘a% e
foro dopappinergint sFrEPmaRbloytdf TAte FRRErh AR i TRPD PR PERemical
obébelhfiﬁgﬁ 6@9&‘5%&? ﬁ'tf?éd&ﬂét Q_Sdopbr sEheRRifIE dslindeyd cefitRs SeGodehfic stores, and

00 raln arr

t ake
inqressrd RfRoRCePiRRion Oaizy 1%%&05%&%%;@ 45 3%%3’9?:%813&%‘7 ig,acid (5-
HIBAR (19 Bstoehefdallapiesactie By i atdnstdiA1ARY L—tﬁﬁzt aceitnylatésrin serotonerg10
dopam pergi ¢ neur on? The i.ncreased,ava

It
ngiou B GEREIE B FTEHEEE RGO EREapt, Lod peskedy
indré@sddifd RRaR AL Hah aﬁﬁaﬁﬁiegalnd: sdrétauis, thas sdlasy, ofasadtooim i flepaddent upon

LA G LR D TP Bl P M s
2By dmhme Ioasei«»atnspeugg‘estahattyhe ﬁchmmGthuamnofl érdgpx tosPB tpetits results in
X sse . .
B
Fitallgo pest-sotdst dridchenhibal amelgsic of BIe peticals their dewslvpedyipeychosis, when

compe%éf & I%thhed &%b%ﬁ et‘l?a%ﬁﬂ &OE vglgg 9&?555%1&% c@gturgzﬂlges found that the

I ncipl e ser nmet a
paﬁcﬂwwﬁbx}wcmml l@é@@ﬁmﬁgmﬁ@iegat(ogs inpeagiyniyg gyd S-FIAA levels in multiple

coblcsit 8 Q@J@o‘f@éal ARBLLE Gh&S nd?zﬁ)‘!‘ﬁvag@ﬁ@ﬁégﬁc@ﬁtﬁﬂc e idet@BR@e red

accumul ates 1 n serotonergic neurons, and
nugleer@k r ansni tter rel ease experiments have denonstrat ed

t hatjydsafloPagAREAE AL Ys-1 gﬂ%ﬁﬁﬁ?ﬁﬁ]ﬂlﬁt Bartehigase sahiflatk Nole in the

dopam ne and ser ot oni rel ease of serotonin is

firgeioningl @ thuparmaliznrydac t Jpyihg yentmgh geryapgsyptems HIof an important

ne@ioh%sﬁ%?%d%ﬁ@du%r%‘ {sv@pikasd ket @er@fbehaviors and responses as
c neurons. (2, 3) These observatl

0 am ner
Sl‘“é’ﬂ%é@fln& %&?m?t}‘?é’ vagﬁapa{ewgaﬁ Ema%’ase{“ﬁ avior, controlling
bcﬁ?tténﬁ%ﬁxré £AWldo8 pieBsureYBA KRpInAIChHRBHE Serdtdhir ﬁeysraallmp:&ant role in

central serotopnin ti at| n t oner
o OS] PYRTEEH, ke PR Psiserohn SR g ey 1503415,
(1amj ysmlgle?f fLBE?lo@flE_ﬂ &gtcﬁrdldﬂ&blﬂﬁezdehaﬁﬂ@ca{) sy rgmmeswae Bystems
ar e 0.a. .na a no eve
B e FRHeA e St i e hetf o HRete Sy of contractile

sepifole hs dcirdphpsoledio sfisctd ﬁ:{dluﬂllng mafculaa rahd abmsdulao Rmogth muscle

co%%%c%élg Eﬁcﬂ%%ﬁggge@wm E}F Ezofc’)ﬁ)é%ft eroto ef%ic%"f ang?z:ss&ons %82 Botillin,
Sdaresan oepbad! mnmahm 143 m:mm) Tigprdhhe eiré dSer wwmz ewSBdhdior, (1973)).

Téei ﬁ?% Ser (grosn e als? heli] u nCS: SFIO naltsﬁnL Offdeﬁrﬁreml)scr&&?¥gpréssed in
thb(hdman Hrmt%umalcomwvlum:gc ggds{oeehxamegaﬁ'nm postalpted to be involved
in &;Q %0 @I?ttuﬁ Pﬁ ﬁgﬁ%agﬁﬁ(}et&g raéi% o "HEAE QD sarg tok IE@JE esis also

rse VI ors and responses
e?@k@@élongnﬂheaplawms Wiggoirotiliels, ipewt alajdlel gegedation, one of the inital

behavi or, controlling
St%p%gxgﬁbgl%nﬁegggtv%ggéﬂﬁrgmb%gd pressure. In the spinal
colum, serotonin plays an inportant role in the

cont rol systens of the afferent peripheral nociceptors
(Moulignier, Rev. Neurol. 150=3-15,




(1994)). Peripheral functions in the cardi ovascul ar,

hemat ol ogi cal , and gastroi ntestinal systens have also
been ascribed to 5-HT. 5-HT has been found to nediate

WO Yau0@t3s of contractile, secretory, and  PCT/US2004/001234
el ectrophysi ol ogi ¢ effects including vascul ar and
non\iiSell arGigendbe brosddigiittion ef rerotain wHin Hpbody) isqindqrstandable
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mefbsrnpaRaEnipe esopTwssha dumcon ph Eansdyers of dafprreliufen GP%%@HOH They
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aclivsEon bY ¢ithen Fheir spiqeetory deand ﬁEfPPB‘Hs“ SFPRCROUSIX Bt%#ered s, they
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subREM iRtE: bidodyURKC bicR NnddfcalP condaiohL by h?ﬁerﬂeﬁ!sldhﬁ@i&brhwsﬁ,r migraine,
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°‘13h'g°6f o tglnggglﬁﬁgtﬁ{g%tte L’?ﬁleg}sgpﬂs%er Oé}%g‘lg{} {P%%i?iﬁ%q?snageétefi by this

dlﬁﬁﬁ‘djﬁtxbéedﬂ%%&tﬂ 3 g8Bs fdibhad pfmdm Y(GMIP)aIf ithecUmlics Statker Siun'ent treatment
i on qr.essi v att ack
, Pl’ifgaﬁig}mng? VR qurgl grfagy w1 Sy C?,'sg SP %ugsclmg‘ﬁn as aoﬁ?%& tlpsychotws

arsuaffmtdalm taenalii@atzg )posider Syaipivnsel@izo deljemetiar | ang delusmns), yet they
Al zhel ner-d '
(Hyg% X §tn prove Ie e sy%ﬁgrrn.g E&E%B%fﬁ 'and Elggtlgh%izxg{ﬂg%%, apathy, and
pca&ﬁtmﬁsafteeld with aI cohol ism cerebr aI vascul ar
acci dents, and m graine (Mltzer,
Neur opsychophar nacol ogy, 21:1065-1155 (1999); Barnes
& Sharp, Neurophannacol ogy, 38:1083-1152 (1999);
G ennon, Neurosci. Biobehavioral Rev., 14:35 (1990)).
Recent evidence strongly inpldcates the 5-HT2 receptor




subtype in the etiology of such nedical conditions as
hypertensi on, thronbosis, mgraine, vasospasm
i schem a, depression, anxiety, psychosis,
vae ioz/oqaleseni a, sl eep di sorders and appetite PCT/US2004/001234
di sorders. 100561 Schi zophrenia is a particularly
devd@53k i ndCumsuttye pusee et ralassedi ofoptippychitigs arqfpfaseribgd to treat
0 | | %wep I mﬁ BRE brofs
o BB MR, Yo 8 o SHEpRUID HBABK LB ERR vy o 1 68 Drofles
Negilnghof i, “tyniet orerider canrtption sempayadsehost SW@%&FW‘W? yifects on
hu 1 n bdf AHE. %@Jef %Q&aeﬁaamalb hic eﬂ%? &P Semex QRS ES 1hé¥ocBots on
t he gross national product (GNP) ‘the United States.
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tm%ﬁtéﬁngablﬁ Iraﬁ’@ SeRblefli FI&HPMd@ﬁe)aﬁfd' YOkl Glfathisias, tremors, and
fe

tIpS hotics are e ctive 1n anelloratlng pgSItI%§
tarévﬁﬁxslmsw()eDglg devpigpmgeti sfars I9Me therrdoradpussdongywery gypical” agents

fréefa?&&esea&x%%%ﬂ&'tsy do not inprove negative synptomns
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and
povgﬁl({ ] of %r&@@@muc drygs haps bermushpwrn o gnteract w1thya ]arge number of
cefifal | HORRRMARL 234rotrb3DRIE]  febbptopy)t in)tl,udlﬁg n&u;ﬁﬁin@zfgm serotonergic,

cl asses of _anti psychotics are pres 0
a ﬁewﬁ,owsearg%ﬁdg%meeec SrocktpEs &t i itkﬂks ﬁ*ﬁa@‘ ® therprie gy adverse
efﬂ@&y\/ﬁﬂtﬁése db.&s b @ielliatell B¢ diefdce@teppi @ﬁﬂtﬂpeﬁs Thelmrdegreabﬂ ge@dtic and
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ard | felectivehrfeat iedividgpl buteptar elasseur oide pubchisml mgmastt monoarnminergic
nﬁsynd qmme)rec %rschr onic (e.g., akathisias, trenors, and

tar F&®I%esia). Drug devel opnent efforts have,

t her[&ﬁﬁﬂ} e Tiecureeding nhevenér theatmpghagish "of agtg:mqf anhpsarghogc drugs
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an@%grhﬁg ed @¥refdles Eéoﬁcctan&l&ﬁépfop &re@tﬂl@t 1559&13315 Wﬂd?'&ﬁ‘apyranndal side
egree of genetic and pharmacol ogi cal honol ogy
cffseff\veen t hese receptor subtypes has hanpered the

devghgyerent T@&uoﬁnpttya@@rea@k&@ﬁdvu BecnQBROIEN BSexishifh I\lidscent stato
as the determ nation of the nornal physiologic or

ualesg %bqﬁgﬁgqy@ed@qdéngloé ppaggpistd{s g-ﬂlg that E}CEYfFE‘é 2 rercgg%rb digs now appreciated

th&tttsahy, Rfnot THRsSoftiRANIETH Sordaniie ehobfortl @MaldaR setbidgia r&caﬂ&rs can exist
are | ective for, indivi duglje‘ihr eceptor classes

i Bkl g TRHRO LG EACRBOPATen LR dperessed basal
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effects. [0060] Traditionally, these receptors have
been assuned to exist in a quiescent state unless
activated by the binding of an agonist (a drug that
vaztdoywediess a receptor). It is now appreci at edpect/bsdnos/001234
many, if not nost, of the GPCR nonoam ne receptors,
Seromimchcwors,erbﬁéﬁ i ¥ ¢ ocbewtpicsassayapl exerder fupgiioy that fnvolves the
heR@] cséoﬁ'*.!é @Gl Yab&GoR A MBI G ARREN C[?sn%fthfsh&hﬁology we were
0 nous agoni sts. This i ncreased basal ~ activity
ab eotgnc&nommatev atenetivey PELTPACEITPIOE BosteRth grfcapl congfpéianers agonist-
m@e@hﬂd@rﬁ }eB RS S8 BY QS et BRIplo RGO BLS 9. 6@1E, 31 7Y eflﬁfﬁermore by

agonl St S possess Intrinsic actlvi ty at a recept or,
dieptlyt toptingya bergsrabeinofaeoniralyt asting: medipingt Goppapunds itk dnown. clinical

aciRlyeR U ShsydhBER 8L 4sY 8l VdetehhlinédOhit o@Spounds ﬁﬂﬁdnﬁps?éhotw efficacy all
neutral antagonists Cor‘r'pete agal nst agonli StS and

shpted @r e oRPLETIn fRSTPeRY: ¢ dicarly 4l 1qidhse CEpPYRds pftichygre used by
psE&ﬁatﬁ%&%% bshéhotiftwdrd1®uhd Bbie! dokent 5OIT2iANdRIetagoliay ath@Chmique

or constltutlve receptor-r onses 06
cligiggghasmproiogigicage %tﬁnuath%l}gf Reeplat pERpe HFO‘BPWQLF‘ER"HJ"%‘EV\&%?HTZA
rebp o€ fn @5k Agymsrﬂﬁmlmmad@laﬁrh@hﬁammrpsﬁabtmw@ {8 Retnans.

lification noIo U, S Patent 5,707,7
éhn‘gélp b\bSt Petalgg élfégg(jtelgﬁtboﬂ qftaz_ﬁll‘g%ﬂlga?ber Oilantlpsychohc

kel fb)maldd@hdt bRy ﬁsb@ybr&fd ahﬂiwsetyat IiIBpls bt sepnf subtyh&s. Most of
WO 2004/ 7 8 PCT/ USZOO 001% ser.otonin rf ﬁg{tors. Itinl
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uropsychratri ¢ di sease, eterm ne conpounds
avgick the admerbesisipfionty assosiaefl Wik yongselective Fsenier l%tere@’r?ﬁ%a n
ol elﬁh’&?r p"fﬁeo&%}p)fundl\ﬁ%rhﬁla%hs odiivt Qﬁﬁﬁn&é&iﬂ%c}%ﬁ%m, specifically
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SOUREQIN feseRiRs.t &t ons ambpdimentShe [FompoNTH, 84S &5 BROY agpaist af fijeS-HT2A

rebidpkc YT éxgérﬁz%nﬁ B@H&R@@&PE&HQ taReh dﬁr @;Ep'ré&ﬂné{he amﬁwﬂieﬁotype of
receptor subtype i's_ conpel evi dence that 5-HT

saide gR8pPLes rhay Vordetbal i P%HPHOP%d F?&P‘é‘é D atterraten bs gﬁ%ﬂ&lpg of such

re@éﬁdrpﬁiytﬁ@ﬁﬂsérﬁe @f {ddafREN hgdﬁdbéﬂﬁﬁélﬁpon[@é)ﬁz&pt@eﬁﬁb l:cﬁﬁbound has thus
p ar nacol ogl cal char act erization of e nunbe g
%g?y’ﬂ eé% asal, non-

begh tfpyyd J ReEIsE IbRsiFRSH <t e ety afl‘il]é&a iRete
agdhReinAktelY bdoytitaive Midnblind| Rsposeatia® tHe SEIRAN reSdpkth YidPEys. The

Most  of hese co unds_dj spl a ns etitive
BB b SRR SBA GO P e BT A e Pt corpound
hA¥RRODli N & Qita(gomﬁ:tﬁ@hdhﬁ/atﬁhl lof yPIFSA. rédaptotd dhdﬁgs mediated by endogenous

ser ot oni ner ga%c adrenergi c, muscarinic
ARG AT COERP eSVIGPEéw Qf This broad activity is

[ ke[{lﬂﬁéﬂ es ponsiebdntbolii@ent) the cvap@ind g, fodmyROE sieivy &, reladividly high
BB e ST O H PR G FCL ILBP R B ahgsovres

of tmatserammns{sHe"g: famib afrm:ept&e aagrelm las tesotbdr redeptols; WO Avarticularly the
! ecae oﬁe ) ]% haevt%rs | has%opanmg]eorece tot ivity on
TSEREr %R’i i GO PSP OB ER S SLPATRISIEEPST v dopani ne
D2 r Eﬂﬂﬁ}t or She c%u:phmd@bf«pmﬂa’(@snay&lyerdfa‘e bisefetol for tredtingor alleviating
syamrPZongsrT%g}seagé coh Hltrtgﬁns a‘::;jsI \g;lgt?dz gltlél &rgi.redf%ﬁ nt I %ﬁéé}?ag?fgaﬁgd)lbvels of
wi th non-sel ective receptor interacti ons [ 0063] The
conmpound of formula (I) is active at nonoani ne
receptors, specifically -16-



serotonin receptors. In one enbodi nent, the conpound

acts as inverse agonist at the 5-HT2A receptor. Thus,

experinments perforned on cells transiently expressing
wasohosaess phenot ype of said receptor have shownsihigdon234

t he conmpound of fornula (1) attenuates the signaling
actiyity,sefc especiadly PB4 rpaepiotie wapBenthis ifpaisyld funptingals associated with

ér%%@ﬁqgis @fq&aeﬁer g«:ﬁqmtl&m ph&6EPEQperhiSasconpound has

been found possess | ntrinsic acti vi ty at this
r ec €96@r amgha%haa@pr@wpwlymw@hwp@thﬁh@ﬂbtaéawmmﬁ@ﬁlogwal diseases
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agliss By MEBALESg b ke hR®ComgRALINY actb@&nédﬁﬁlaﬁﬁn{pbﬁrhﬂs Wﬁh known

ant agoni ze the activati on of HT2A rece
clifte iegEy %96%%&&%@%%8&%%@ E’HEHPES Wi anifychotc
effﬁ:}(d@'talﬂ%héré‘d aﬁ@ﬁﬁﬂl&tmdléogﬁﬂﬂﬁpertﬁrm@ﬂ} all Bf mﬂﬁ coipReisBattare used by

conmpound of for sho reI ativel
pssa@@ﬁnété st Gors riord it the aZpRes el b comelaton
is Sﬁﬁ}ﬁﬂ@.@ | eRidERS Qﬁh& GLETIE h’étEptMemf/@seoﬁgb&fﬁmsml bt yplesular hechdiism of
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agoni sm |a? ED| ecu) ar ne han| ant i 3 ral
ool A FOR TR S FOBat TP e AP B e cental or
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nergic re ept Q
o Pl SAEL BERE Bl S5 ParpE o Lt A8 et vl Spopquaine
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[0068] In one enbodinent a nethod is provided to

inhibit activity of a nonoam ne receptor. This nethod

conpri ses contacting a nonoam ne receptor or a system
wawbabdarszg the nonanmine receptor, with an epdBesdonwmoi2s4

anmount of the conpound of fornula (1). According to
folMg tmutf@:ahnmemeus viteplssondsvbuteining theptcepton gsna ok extls pre fypicalty

ma&r ce'ils (o]: %ﬁﬁﬁ%ﬁeﬂé}éig %?t%gﬂl}%g £h§?ocytes because cells
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et qﬁ %‘g} %E‘lgAgadr 84 e@ip §§703[l QQQQQISFh&d%‘Mﬁﬁ&%QE r(V@l'leﬁ‘ igh Q Nature

€ nobnoam ne receptor rray for examnp %
338580506 %) rithvrakeluremmpalinnerllp iquﬁlmlﬁesé?t nﬁth?ém 293 cells,
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orREBRed SHBENRS r@epi&®! 1416 Wrbdea aﬂ@@ﬁi fcﬁ)/[ﬁl‘f@ﬂiﬁlﬁ[ﬁﬂ& same. In one
expresses a nonani ne receptor, a cell-free e

coRGFER e HrAEY CLAUEORISt 53 REMARIHEY: de B © S, the activit
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piturtary allar et al., Nature
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cells 00711 One enbodi ment provi des nethods of
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cidirh Ve ouRt ot compayad giciorpia (). oPne gbo @sigﬁfoafde getods for reaing
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[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 E= o

[0118] The tartrate salf of the compound of formmula (I} may be produced by mixing
with L-{+)-Tartaric acid in ethanol:

L-(+)-Tartaric acid

] .
N
F Q 0 EtOH Q o L | HOyCOoH
@»an/@ B > Q\, HJQ HOICOOH
0

EXAMPIES

[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 agomist activity at the
dopamine Dj, Dj, 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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(>75%) relative agonist efficacies. Data are reported as —Log (ECsp) values +/- standard deviation
of three to eight separate determinations. 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.

[0124] The agonist activity of these anti-parkinsonian agents at human 5HT2A/C

receptors has particular implications for the generation and treatment of human hallucinations and
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[0126] 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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E

formula (1) effect on the motor response to levodopa are conducted in accordance with the standard

Experimental Therapeutics Branch (ETB) paradigm, which makes use of a steady state infusion of



anti psychotic agents, and after i.p. admnistration,
t he conpound of fornmula (1) attenuated MK-801
hyperactivity at 1 ng/kg, in a manner simlar to the
WO Yiok/oRbssant i psychoti c cl ozapi ne. Exanpl e 4 pcRusioedod1234
ani mal studies [0044] To determne the potential in
dopdmigougimetios dy skdemethazimgied the irelispiliyeoisdatadicaefsiti¢treas well as fo permit
i mal nodel that
det% ; E%{E thﬁé mﬁl%%s%%%’%éa&hﬁﬁﬁ% The use of 1- o
rret HOAB71A - plfahgdts ¥he p@l@petteun gteysiwdy e Ipintipie dhvatR)stiesp  The
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a l n uces severe
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nedf #lsfiﬁ:ﬁfg? gﬁe mpat ¢ %déﬁﬁgdg@ trlethfy' RRLERd WA ak O4BihR with

si g i cant nis I nduced dyski nesi as i n
Ie‘@d@n@@@sod@tp@m@n tesmwrnph@u@rét ioplpdipeppakygose Heskineitscnfl gigaring-
offucRRSHL vabl e dyskinetic novenents scored as a

percentage of those present in placebo injecte

ani MR8 ( Fiasanpleayze ifsalemigicd fog the mmﬁl@ogéﬁ%ﬁ‘aﬁﬁ%ﬁi Parkinson’s

DiAL AR Statd ﬁﬁ@iﬂ@ Rhrt Of nloRE Iéﬂ(%ﬂm§ R SR88% Qizk @1 3# brotiies 80%

present exanpl e denonstrates that bl ockage of 5HI2A/C
popvétttg ﬂftgﬁt gre@gpt@ﬁdffpﬁ@@@@ﬁﬁ%&?ﬂyww Yith dgipndary z?d erf:ﬁ:ct size of 1, using a
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S i nesi as and tor response fluct lda.tl on
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21(sﬂBcht§enﬁﬂinﬁlltl$ds&fd¢d orally in a group of 21
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escd once sessnents are
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[0138] The sanple size is calculated for the primary
endpoint: the Unified Parkinson's Disease Rating
Scal e (UPDRS) part M notor exam nation. A sanple size
wo 20b4/0qarssvi des 80% power to detect predi ct eBCT/US2004/001234
differences, a 40%reduction, with a standardi zed
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mtpav%usc' legéﬂof;% R R2RGRon 10 St &ﬁ&éf@a‘ﬂy i BAL i BYSERB), i€ administered
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undey BTRIND@2.66hant adi ne (as observed in previous ETE
st ugoﬁﬁ}) %qerﬁs aréadaeﬁarcc&&aﬁgeforﬁﬁle@nse of the conpound
ormul a ) hi s pase study we will accept a
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{n@& NS e it RESRqdOoses may be used for the study.
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| Placebo Pl acebo Pl acebo Pl acebo Pl acebo 11 Placebo

30 ng 70 ng 150 ng 300 ng Conpound (1) 1 Conpound
Compound (1) | Conmpound [0143] Patients proceed
woeewgbs7ishi s dose escal ati on scheme until weekT/Asmn4/001234

until maximumtol erated dose is attained. [0144]
anfpihetenigh othen tefwinisterrdyalong zat ideses ©f 4P 8 rew/lsd B4t @dd helew |ty mice. As

exbb@iedd Mg%eﬁﬂéle&o\ée-%gndeﬁtgzl RRRk 'aﬂp}fet&uﬁe APoctddlity with . minimally

a#pafle adm ssi on and two weeks after treatnent
sigpificeuteffagt peen et G bing/lgys.cuhen 81¢.0 mpkg P Rgdeaekibe mmpm@rﬂf formula

pda %&&Bﬂteréaaﬁ' &ﬂﬂb&aﬁ@nﬁ%ﬁtﬂ HAGR s & R3& SR FiGRldol, the mlmmally
nDnltorlqggdp staff physicians and nurses. |f, ‘at

sigrifipant fgse preidel e derpated el Pougke nWith thiy @rqb%%qncmhetamm

hﬁ%&fvﬁ} ﬁ%&npl%t@@tl ev@rs&ﬁt'lfhﬁﬁﬁn fadte Bk of @b QJIﬁ}Ian@dﬁforgiuMglj when
dose patient will be con3|dered to have attaine

CRRR i 5 Fs (o 8 SelaRend] PG ¢ EBng eyl of amphetamine

h;@stdaimsanqhm Ae5RSs alfat 1hB QniGRTINeESktoky BDEdlﬂible@doﬁ Iay be significantly
Pat i are enco ed to cont t stiSy ff. between

erpiseR, ViR % P B P élwoaa%fig orgylg Hn?feﬂeaﬁs]when the
coB@bthrﬂerS’mﬁﬁJﬁ (Ohis esntfikdi with igopbrasRi thaliosa vl hMbﬂehddl @hn belowered

d unt i fre f all .. significa adver se .
RGeS kg, it  arfetea halrire AT e e oF e clinical use
omwmﬁﬁﬁmﬁdnammﬁﬁﬂﬁywdﬁys% include adverse experi ences,

nmonitoring vital signs, standard safety nonitoring,
and cardiac nmonitoring. [0146] Subjects in Patient

Goup 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

ef fects of | evodopa on parkinsoni an synptons. Exanple
6 - R-SAT Assay [0147] The functional receptor assay
Receptor Sel ection and Anplification Technol ogy
(R-SAT) was used to investigate the activity of the
conpound of formula (1) as an inverse agonist at
5HT2A receptors. The conpound of fornmula (1) exhibited
hi gh potency (pl C50 of 9.1) and high efficacy (98%

at S5HT2A receptors. Exanple 7 - Anti-psychotic
Activity Study [0148] To determ ne potential in vivo
anti psychotic activity, we studied the conpound of
formula (1) in an animal nodel that predicts such

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

i ndi rect dopam ne agoni st d- -35 WO 2004/ 064738

PCTI US2004/ 001234 anphet am ne when adm ni stered al one
at doses of 10.0 ng/kg P.O and below to mce. As
expect ed, hal operi dol dose-dependently reduced
anphet am 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 conpound of formula (1) was
adm ni stered in conbination with various s.c. doses of
hal operidol, the mnimlly
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significant dose of hal operidol was decreased to 0.03

mg/ kg. Wth this conbination, anphetam ne

hyperactivity is conpletely reversed. Thus, an
Wmawthasessdose of the conmpound of formula (1)PCTHISI004/001234

conmbined with an inactive dose of hal operidol produces
Lateragune|Cited rever sal of anphetanmine hyperactivity.

This suggests that the antipsychotic activity of
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57: 1829-1834. -38 CLAIMS 1. A conposition conprising

a conpound of Forrmula (1): ~H3 N'/NN O and a
pharmaceutically acceptable carrier. 2. The

conposition of claim1, further conprising an

addi tional therapeutic agent. 3. The conposition of :
claim2, wherein the additional therapeutic agent is

sel ected
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fromthe group consisting of |evodopa (SI NEMETTM

SI NEMET- CRTM  bronocri ptine (PARLODELTM, pergolide

(PERMAXTM) , ephenedrine sul fate (EPHEDRI NETM ,

penol i ne CYLERTTM, mazi ndol (SANOREXTM,

d, 1- a- net hyl phenet hyl am ne (ADDERALLTM

met hyl phenydate (RFTALINTM, pram pexole (M RAPEXTMV,

nodafinil (PROVIG LTM, and ropinirole (REQUPTM. 4
CLAIM8 conposition of claim2, wherein the additional

t herlapeutd eng@eiibn t@mﬁrm@mdomp@m&i‘ﬂt'F%in%léﬂgﬁnt 5. The

conposition of claim2, wherein the additional

t herapeutic agent is an Ghti- dyskinsia agent sel ected

fromthe group consisti of baclofen (LioresalTM,

botul i numtoxin (BotoKT cl onazepam (Kl pnopi nTM ,

and di azepam (gval i 6.) The conposigionlof claim 2,

wherei n the addi | therapeut | genf™>1 s ™an anti -

dystonia, anti -l | onuis, _ior remor agent

sel ected from thegroup CEESiS i ng~0of bacl ofen

(LI ORESALTM, botulinumtaxin (BOTOXTM, clonazepam

(KLONOPINTM, and di azepam @@ ALIUMIM . 7. The

conposi tion of claim2, wherein the additional

t her apeutihda p\l@he;ﬂﬁcehﬁcaﬂ? aéRbtable BAWEGNOt i ¢ agent with

dopgm ne;’Tgl c receptor ant agonl sm 8. The conposition

b ai m 5 CURRASEIOR of Hamabdihichpramprisiieea peditions] thgupeutic agent,

is an antrh ) (ﬁhﬁt‘ll& %G#Qt ﬁé?é ﬁ@[’t
consi.st | nge of %hl or pr omazi e II—IOSZ%IC{%QAWM%E%‘P%” is selected

fr{R Bpesiowd| copristingl pOLTIMdorHSIVNEGRE™, -CR™, bromocriptine

(Phhmwnﬂial} N2 rdMBL PR BNy, 8epnBlRgngs E\Jl%‘ Eg)RINETM) pemoline
Cﬁ‘u@%/ henoms di phenul butyl p perinde (pi

i naezindel o KHHIAREEEY), (ﬁ,llwpmemvlwhomth)/]amme (ADDERALL™),
maHﬁﬁﬂén%h‘tee@'Rﬁ%rﬁﬁm) gﬁanﬁiﬁe%@g&iﬁﬁ}mﬁ ”' ﬁ%gg&%\gmum and

am sul pride, risperi ozap|
FDE’DW'&@R@@HE“MEH pi prazol e and their active

met gbol | t o

N dgs et Eyﬁs (f%ozsgﬁﬁﬁ Q I 5 %erszl}eo%Hgl)oyal tléerap'&utlc agent is an anti-
yelompoeasdt havi ng t estructureo Formul a (I CH3 I
dydg gt h h f la (1):

N Og(1) 1 bi.ti.n n activit a

m)ngam ne g ec'@’ﬁ?@?”con%‘rrﬁ’ 2‘, n ere%gﬁgaggtnowa tlgaﬁzéoe};tlc agent is an anti-
dvﬁnmmmesmm@pﬁm the g@usy,smmgoﬁbm!cﬁhmgubﬂ&ealw) botulinum toxin

i e R O R A

act bvi t yTiod cdnfiyesition pd alainn @, wieedptieradditibnal TheapdBidQL8n0E an anti-

d SCtoma an# 4 V\,her ein the nonoam ne r eceptor 1s a
y 2er&t B "'HYOC Oé‘lg%rﬁr SpH I-tremor agent selected from the group consisting of baclofen

(LIORESAL™), botulinum toxin (BOTOXT™), clonazepam (KLONOPIN™), and diazepam
(VALTUM™),

7. The composition of claim 2, wherein the additional therapeutic agent is an anti-
psychotic agent with dopaminergic receptor antagonisim.

8. The composition of claim 2, wherein the additional therapeutic agent is an anti-
psychotic agent selected from the group consisting of chlorpromazine (THORAZINE™),
haloperidol (HALDOL™), molindone (MOBAN™)  thioridazine (MELLARIL™), a
phenothiazine, a butyrophenome, diphenulbutylpiperinde (pimozide), quetiapine, thioxanthines

(fluphenthixol), substituted benzamides (sulpiride), sertindole, amisulpride, risperidone,
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12. The nethod of claim 11, wherein the serotonin
receptor is the 5-HT2A subclass, 13. The nethod of
claim 11, wherein the serotonin receptor is in the
central nervous system 14. The nmethod of claim11,
wherein the serotonin receptor is in the peripheral

clpmpweusolsyapiam z’l;&asﬂdme neifiedzon, @hadi Mheld, 20T Sleabolites (N-
detShe lef'otonlgl is,in ghﬁ"d cells or
STEpEFiogapine @(E“ﬁfg ISpEri9nedivher ei n t he
ser @t oni a doﬂﬁbe@ﬁdl{avin%tm&r@t:taﬁé Arofmdi fri-ed.  17. The
met hod of claim 10, wherein the activity is signaling
activity. 18. The nethod of claim 10, wherein the
activity is constitutive._ 19. The nethod of clai m 10,
wherein the activity is a%i?oci ated with serotonin
receptor activation. 20, nmet hod of inhibiti ng an
activation of a nonoam ne recept or corrprl SI

contacting the fropgaqi n ept or
' ne |r ecqptor armunt of
%, at fect ive in

" containing the
t he conpound of f
inhibiting the acti vatl on the nonoam ne receptor.
40 21. The nethod of clai m®0, wherein the activation
is by an agonistic agent. 22. The nmethod of claim 21,
wherein the agonistic agent 13 exogenous. 23. The
et hod of Glefom &L n Nfecd isi
endogenous,  24. % hngmnﬂ gﬁ %P%ct:ﬁg)?n% bi \E}ﬁg’% Fmépﬁ?{ comprising
CORIAFLINEAHE GNP i8E HEEPtoN Pl ¢ SYSIAB coMmingethh otbnoimink ataeptor with an

am’f¥nt WNeleeldh 660‘3!?:1 %@W ?Ig)gtﬁﬁegteqfeﬁﬂév% A R %m}l]le activity of the

receptor. The claim wherein
m%’@?'@t“@rﬁ?qﬁiptﬁmeptor is the 5-HT2A subclass. 27. The

met hed o I 2 r @ oni n. rece IS

in tge cilﬁefpgermrﬁie?rvgﬁgﬁ @ g‘t,htee!r‘g;r\n @cr%loﬁ' Ammf hrgcf;pg)oi‘r is' & serotonin
reggb@i-m 25, wherein the serotonin receptor is |n the :

per i pher yist 2 met ho

25, 1g/her ﬁenm&ﬁéa/%éc?%%&ﬁiﬁ@rgggetsgrro?qnén FTHP 6S ‘Be ghlyf‘ subclass.

or 1pl at EhemsthoBof claime! lptheth tbéf seChtanimrbptomiBen Giertefitt nervous
ghotonin receptor is nmutated or nodified. 31. A

method for identifying a genetic pol ynmorphi sm

pr ed#. spg’élnepg]feﬁ]oewlkﬁjcdi?m)tlo Wiy therescpﬁrgsw@pﬂohes in the peripheral

0 ormula (1 conpri sing: adnministering to

ne'%gp%ytgct a therapeutically effective anobunt of said

Combﬁ)undfhe medisdirof rgpitihe, vespinge efotedn decsptbi &Ctn B180d cells or
pla%eq |, d compound, thereby identifying a responsive

ubj'ect having an aneliorated di sease condition
aSSd)G‘,I at Blek methdd & claim 11, wherein the serotonin receptor is mutated or modified.

sy

17, The method of claim 10, wherein the activity is signaling activity.

I8 The method of elaim 10, wherein the activity is constitutive,

19, The method of claim 10, wherein the activity is associated with serotonin
receptor activation.

20. A method of inhibiting an activation of a monoamine receptor comprising
contacting the monoamine receptor or a system containing the monoamine receptor with an

amount of the compound of formula (1) that is effective in inhibiting the activation of the

monoamine receptor.
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nonoam ne receptor; and identifying a genetic

pol ynor phismin the responsive subject, wherein the
geneti c pol ynor phi sm predi sposes a subject to being
responsi ve to said conpound. 32. The nmethod of claim
31, wherein the aneliorated disease condition is
assdd:l at &te methbdof HeEmROHIhekiasse @fivanhT2A HUREHiARSe0f!.

mn tors. nmet hod for identifying
?Igj ecﬂ% W%@P'eﬁ g2y }NE%{FW@ AgRRIBYE 4RR T BIRSBANE of

for a8l a (A9 mehodBf di&nNg, 4REeEhdGohiBg LLASLBzHoud
poI rpEgesm? n . a. subj ect wherein the pol ynmor phi sm

pr e *spo gd %ﬁﬂﬁ‘]“@c?t] vBerpgithrgcHeivn isdopitetiyet he

conpeundrhanekivdaebLicRich B, WHLIENEE nthnokifife receptor is a serotonin
rekgol ynor phi smindi cates that the subject is suitable

6t treatment with the conpound of fornula (1). 34.

An hpaversg. de0Rd ﬁclﬁ%lﬁckh&énﬁﬂwﬂ)tcﬁﬂ'@&% s th€ SEPEA subclass.
in conbination wth an %ent hat 1 ncre
[lad

dopéfi neti weikied plaltip 2owhetsir thpseroesn raqqgtownmrmauemm nervous
sy@fmcl aim 34, wherein the serotonin receptor is a SHI2A

rece tor. 41 36. The conbination of claim 34, wherein

t heZ&er oTbmmﬂmédép:ﬂ@m % veheBHT2C ser@omptroreptoB7s ik peripheral
nefGPRDLRALT on of claim 34, wherein the inverse agoni st

binds to a 5HT2A receptor or a SHT2C receptor. 38.

The2%onbl rratrictind off ctdimi 2, 3vheraivh reeserptdie rageot i mablood cells or
pldidlGE €ases dopaminergic activity is selected fromthe

group consisting of |evodopa, SINAVETTM SINAMETCRTM

br oﬁ@)c r i Pltd method FTARIGDEL ¥hrein fersgoldnthere (PERMAXTIMEd or modified.

ggt Ni}%f!ﬂ?f}%l f%‘g’g?“”{gﬁg&@%ﬁy Ec:ﬁ%]b@ﬁfmanrecp 1sposing a subject to being
respreitshyel tshemetohyd afffiomeul{ ADDERA&@TM met hyl phenydat e

(PR G g RERRPESRIEE:  Etp R P TV esgnouthaf seid compound:

conpmaﬂmdng)fthé oedpuhsa rQriJIO)saufl;Jsrubje:htetoam'id é@mpoﬂ'ﬁiﬁttﬁaﬁ&ot UiGhtifying a

of n, conbi na an a a

Pl ST ek Ml St e P iligi Basocitied with a

c ombionadntienreoépr@t aidm 40, wherein the agent that

i ncrease q apmner [ ctivity is selected fromthe

gr oup coﬁgr? &? Mg 5?'%1“8%’336%05? '%%/ NAMES TREPORS YgARRETRSRTICTein the

br og&)ﬁﬁd: palyinerph RAR: IR JdV)a, sulﬁ}@d‘t@ﬂﬂ)dnﬁé&eﬁﬁgmrsw compound.

h penpl.in
ggL T t?erﬁgtg?%@tf)ﬁanysﬁmﬁggw\ﬁ araehfraéed dlsease condition is associated

wmfehmytkfpmgbhylfmmab&ﬁ@@%ﬁdamﬁr Erﬁstc Btbhenydat e
(RIT pram pexole (M RAP rmdafl ni |

(P |Gfﬁﬂ\@th°d ik atpfwwaraoau@eme@hl@ reatentyish gte cempound of

for&@%([ﬁtcoﬁﬁﬁl@]%'d\éf%ctﬁl%r the ﬁ%&@eo&“ d"p&l?ﬁ%@@ Bfn fna sub ect wherem the
conbi nation wth an agent i nci ea dop am

PORBIOTRA 1Y PReRispafes BeespliFeit!p dvﬁméfrcsavmﬁe\m f@afh%mmifqynd and wherein the
prebERALIFNBe olymorphism indicates that the subject is suitable for treatment with the

compound of formula (1).
34, An inverse agonist selective for a serotonin receptor in combination with an
agent that increases dopaminergic activity for therapy.
35, The combination of claim 34, wherein the scrotonin receptor is a SHT2A

receptor.
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neur odeger nati ve di sease. 43. The use of claim42

wherei n the neurodegenerative disease is selected from

the group consisting Parkinson's disease,

Hunti ngton's di sease, Al zheiner's di sease,

Spi nocer ebel | ar Atrophy, Tourette's Syndrone,

Fri et i cihs drebiation Micdisico34,) 0B&PIR' the HeFRABE, receb®WMs a SHT2C
reg%q(yr Denentia, Dystonia, Progressive Supranucl ear

y, and Frontotenporal Denentia. 44. The use of

cI ai i 42, Theltembinatisrhef sleinDBoONWReréit GBPURErst JzdhiRHIA 10 2 SHT2A
reh 8GERL Oy iy 5. Tthe use of claim42, wherein the
SBrotoRrn rede&pP8r is a s5HT2C receptor. 46. The use of

CI a|381 42 Th\aﬁwmﬂbirﬁtlémaf ERMERS EwAGeRI b aEéri’t‘QF@att:ch@aswg]ﬁmmergic
514T2C receptor. 47. The use of claim

<Y T eh B TFE TheT e SO [c60%908. SOTPURRT: CHNAMETCR™

brbabeadtac ( 1) PARADDAB I he puseli@f t@RﬂAﬁTM)meEﬂegeerg sulfate
Eg) nt that increases dopaninergic activity i .
( gﬁ%@é’t ¥& " omremeliggr ou Yé@ﬁsﬁ%} i ng’ﬂftl:iff’rmf-‘loévocﬂ&/beOREX1 d,l-a-

m §EMH@EEMM§{% eph gn gg‘f"emﬁ/g:thlsuﬁ}%]ate( &RF%'TEM ' pramipexole

ergol i dé (PER ate

(“’E)@Fé%@ﬁmmfmb@’ﬂ?ﬁl\i’lﬁéLTMO:YMEFzﬂfﬁ‘Woleﬁlﬁ%ﬁﬁﬁlﬂ)

( SAl | am ne (ADDERALLTM,

nmet rﬁgﬁ%éﬁe&? E ?ﬁmﬂ%w%géﬁ%exm e (M RAPEXTM ,

modafi ni The RROVP @dL #MVgroaied (1) rio piomibinatien (WRIBQLA R . that increases

st selective for a serotonin

doﬁgm”ﬂk]é &yﬁ&%g)ﬁbﬂ%gag ion with an anti- dyskinsia agent ‘

for 4t1her dpy 605@1nafr¢leofbolm At whereiofthe lagenmtd®  inarbieee idpaminergic
oS08 RO B SR LSRRI Ry SESP Pl R, encrem,
bromeaptioe | SPARGBIDECT M):ewmtgolﬁde 52(PERMA KONPI na;theﬁemrﬂfa sulfate

) wherein.the i qagoni st _binds_to a
CPLELRSPaha ot LHEERIT 2o Mtk ongradoRER B l-a-
mé‘.thﬂpliﬁnéﬂ)nyldm&f e{ADDBRABDM): ity MAShAaRISRITABINTY,  pramipexole

consji sting of bacl of en
Wﬁ%ﬁ%ﬁé@ al ﬂ\‘?ﬁg} %{)&gﬂ%ﬂaﬁlrmbx‘?fﬂlrE’FBB‘t“%RWQUHII "Bhazepam
(Kl anopi IUJIM)f arPdpdndi RESHA M y@érbt‘éﬁrﬂ;%oepéﬂm cPRfination with an agent
npound formula ( Gln conmbi nation with an

th%inﬂ”eaﬁ}aékﬁ?%‘i“éi‘eéﬁ'g%r?ﬁt"f' in tthe PEPration, of Thenedinsmicnatorotreating a
negfodeéeaﬂméébgea\g@er ein the anti-dyskinesia agent is

sel ect ed the group consisting of bacl of en

(Li §Pesal’ Se Yot Husherenitie repsdesenmpiivedisngssy spalgsted from the
grildl 0BORIsHIM aPaﬁ{'ﬂgo#ls azeRAM (VRN - dRBase AN Alzheimer's  disease,

anti-dyskinsia agent in conbi nation wWith an inverse
Spé@aﬁreéﬁ“aé Afrertti JBUEEY's dyndsenotFisiichy e apiaoMatharoulseephis disease,

Lewye EEIdd? I DRI EB 08 S PR de WolpndARAMPRRS 91fd Fro ntotemporal

t her apy
Dementia.
44.  The use of claim 42, wherein the serotonin receptor is a SHT2A receptor.
45.  The use of claim 42, wherein the serotonin receptor is a SHT2C receptor.

46. The use of claim 42, wherein the inverse agonist binds to a SHT2A receptor or a
SHT2C receptor.

47, The use of claim 42, wherein the inverse agonist is the compound of formula (1).
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57. The conbi nation of claimb56, wherein the

anti -dyski nesia agent is selected from the group

consi sting of baclofen (Lioresal TM, botulinumtoxin

(Bot oxTM, clonazepam (Kl onopinTM, and di azepam
(ValiumlrM . 58. The conbination of claimb56, wherein

t he 48er ofbnuse sfedapt 42, wierctn GllBgént tha Gepéss. ddpBminkh: activity is

i.nation of clai.m5 er ej erotonin o
seEORRIPRbF Brefp sfndet pEleuploap SR MEHE” S8l REeRan tgamocripine
(PARADIMERSBY), wheatotite (PERMANTEY, S@h&ganies buhit G HIDEANEIR Acmoline
Creéﬁ)jtmgr and a SHI2C receptor. 43 61. The conbination

GrEREY 2P m BEndphe FANORRE Dnved semggsthenctivimive (ADDERALL™),
mARTRAA Peh OfRITHONTE aprahlpex 82 (MIREPELM] RASIAN PROHEN and
56, wherein the patient suffers froma
ropjpiiele YRHET 4t i ve di sease sel ected fromthe group
congbst i AQ iferRALKIINSOR: e Fr - LR iSation wi !

G nshos " A PagH A5 A Sgaay AMILLTOLA gy on
dysidusietacet §r Sgrdyone, Friedrich's Ataxi a, S
MacRlgdo- ¢ 1 [ .Sse : 4, t oni a

R 380 2 P SRR TR, (DT 2 s
reeiventi a. 63. An inverse agoni st selective for a

ser @t oni . 1N ipation.wth an anti- .

dys? :i)'ni a?h%%tg iSQ ﬁﬁg%"é gggg,ﬁmo{@a‘msﬁt? rtgéerrﬁ?mté}aléln{ec?pé?r is a SHT2C
reech@r.apy. 64. The conbi nation of claim 63, wherein the
serQtonin receptqr i .5 A receptor. 65. The

corrglﬁ'nat ?%eng% IRE%%‘&C\JP Sfé%’mﬁggrw&eﬁe“{ ﬁ’g LTS PR binds to a sHT2A
reqege pidor SHE2(areB4fi@C  receptor. 66, The conbi nati on of

cl ai.m 63, wWherei n. the inverse agoni st.hinds to a S5HI2A

Fecdit or T ristedeh AF LSS e S BB deo R et from
thec [gadum 68ysisher & hadidien _a(mﬁdresldyﬂj. ogﬁt?ljnu&ntt&r)]xiﬂy@bhﬁm%,clonazepam

r_antj.- trenor agent is selecte romthe grou
(Kgoc')]ﬁ llniwbi HY 6%3%"1&?:8%3#18??”(%@ ORESALTM), botul i gum Itooxi n

( BOFOXTMhe cdmptaze pamriilsONOR NhMination dvigh &z a@adskinsia agent for
the%VAL_I UMIM 68. The conpound of fornmula (1) in

Uhbi nation with an anti-dystonia, anti- myoclonus, or

ant 55.t r ey cagitiioh OF clhite5aRYherdiPihe ThedgRMRER @%é.n@% Rlected from
hcl ai m 68, .vvherefJ g t%g ant i -dé;to ia, anti-nyoclonus,
O Ut CONYT AP JgRER | LIuEREE) PO titrdn ofBetny ™), clonazepam
(KeeBsihBY)| 1ig dadzepachafigmmol.| ORESALTM), botul i num toxin
(BOE%)XT , cl.onazepam (KLONOPI NTM, and di azepam _
( VAEP-UMTRY 25 yshisg? eenhly coithiiabion $ahe;inegser ggonigt selective for a

ser® @O EYpkbr FRGRPIFeatifl SRRIALAAILQIMN With @pa@iHelgic therapy.
dyst onla, antl - rTyOCl onus, or antil-trenor agent 1n tF]e

pr epar at T Breasbiseting af elaifit. vrherein ihe abt-Axskingsia peast is, selected from
thdEAGIOBMSsistiRE &if SRSfeRSERGbatef Wik ihuHORAM n(%rogrjxem), clonazepam
(K%ol?lglgigp"}g; and diazepam (Valium™),
58.  The combination of claim 56, wherein the serotonin receptor is a SHT2A
receptor.
59, The combination of claim 56, wherein the serotonin receptor is a SHT2C
receptor,
60. The combination of claim 56, wherein the inverse agonist binds to a SHT2A

receptor and a SHT2C receptor.
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71. The use of claim 70, wherein the serotonin

receptor is a S5HT2A receptor. 72. The use of claim

70, wherein the serotonin receptor is a 5HT2C

receptor. 73. The use of claim 70, wherein the inverse

agoni st binds to a 5HT2A receptor and” a 51-1T2C

r ecept or Th7 4ombinetiansef ddimci@iniei®d, thahigvreedc mgbhier i ANEESGKpound of
foﬁ?&’lgi( t is the conpound of fornula (1). 75. The use

of c¢laim 70, wherein the anti-dystonia,

ant is2ny odhendsembiedticantdf- kl@ior6, ageidini $heS 8la@edieduffé@Miom a

the, _group copsi sti 0] acl of en (LI ORESALTM, ) , _
AR IR RGO BF oHAY T HRECNBH Tgor's discase,

Hemidgb azaipaise, (MdhdiMIMdisedd, $hinoARebbIM-eA88h39aBISke s Syndrome,
nbi hati on W th

sel.ective far erotonin receptor_ in co
Fry "‘eﬁf iA-‘%%ng‘Fgf‘@S"cJOé Fﬁd'F‘?S‘Fe’tLI%Wa%W BementipeDystonia , Progressive
SupRITOEBaARY. M Pl Ffal WARA@IN the ser ot onin

receptor is a SHI2A receptor. 78. The combination of’

cl aif 76':”‘”\/{/1%@"5&aﬁ”‘i'ﬂé*’ls@f"é_tﬁb”r?i /T Ot“é‘cﬁféﬁPWOTi 13 C%ﬂl@l’ﬂf@@ with an anti-
dyS@BRPARI mydktonud e G LFL ABLEA T Aherflyal M 76, wherein the -

i nverse agoni st_binds to a 5HT2A Treceptor and a 5H T

2C Pécept B .combinatipne of SHN e i Wisradt ted &$rAIoR®, ropbrsereisna SHTZA
reédp@ranti - psychotic agent is selected from the group

consi sting of chlorpromazi ne (THORAZI NETM,

hal &per i ngr COMAIBIRYTRY claimod, retsrren (EMOBANDMn, receptor is a SHT2C
reldipri dazi ne (MELLARILTM, quetiapine, a

phenot hi azi ne, a butyrophenone,

di plénul e gepbipeiinndeclfipi fo2iigedin thehinexsnedvnisedinds to a SHTZA
redd {oPQWQSﬁi‘%@E)cept?PbSt ituted benzam des (sul piride),

sgrti ndol e, am sul pride, risperidone, clozapine,

ol adZapi hbe camtpnaiioh ¢beleim 63 mihpicprthe aitedysamdh, titeimyoclonus, or anti-

[ ks esnet hyl cl i . .
8% L REPA LSS TESTRIA 615304 Mgy gt i
(BEF PRIl whzdpan (KILANOPINT, and einzeyatn O MUMTRN

ant iz psy t] ent . f.or . therapy. .82.. The conbination. ,
of &fai ml%gg.cm% g‘%éji A e ”zif‘nlthﬁ -%séjérhbd?ait'gn a4 Uhen @“"éyswma’ anti-
mygeloges, edaft-ormortagent gerabgpagyonsi st i ng of chl or promazi ne

(T | NET .hal oper,i do HALDOLT nol i ndpne :
VORI ™ PR R R g gy s odoms, o -
trephve aganhisaszieored fram thugrgap@ineinitmssf baclofen (LIORESAL™), botulinum toxin
j | but vl pi j (Ri\ozide), thi i nes
(Bg)fllauafphgﬁr 8 Qﬁgﬁﬁgﬁ’ b dﬁé@%&ﬁé@%@tl piride),
ser t7/Dndoles ofam spahipr scttetiver flos P &drb@dMiAGecefloP ZBdinitehation with an anti-
ol anzapi ne, ,zi prasi done, arjpiprazole, and their )
dygglt‘lllav 'r‘}ﬁfdﬂﬁﬂu ,tOégntcﬁealggwh& tE‘F B”Z&ii‘ﬁ‘r‘%‘, of a medicament for treating
dyMosiesapichythaloanzapi d3eciaed Vot dopSPREGRNRINpy. 83. Use of
an gonl 15% sel 2Cl] ve f%r a serotonin receptor 1n
conBii nat I BRI A2h GritPrenyey aenie resgRifit 's p AHIRA receptor.
prepar at reduselof Alaie i, GABRM thé Qlotbhif ddcbf6r P8 ¥EMOSI&eptor.
ass%l ated wth dopam nergic therapy.
. The use of claim 70, wherein the inverse agdnist binds to a SHT2A receptor and
a SHT2C receptor.
74. The use of claim 70, wherein the inverse agonist is the compound of formula (1).
75. The use of claim 70, wherein the anti-dystonia, anti-myoclonus, or anti-tremor
agent is selected from the group consisting of baclefen (LIORESAL™), botulinum toxin

(BOTOX™), clonazepam (KLONOPIN™), and diazepam (VALIUMTM).
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84, The use of claim 83, wherein the serotonin

receptor is a SHT2A receptor. 85. The use of claim

83, wherein the serotonin receptor is a 5HT2C

receptor. 86. The use of claim83, wherein the inverse
agoni st binds to a 5HT2A receptor and a 5HT2C

recenpt or An8dversthi@oM&Qeleftive @i J@eﬁ?ﬁom%@éﬁér% E(lj}ﬁ?] hg]c}/o%rv%ﬁx an anti-

oni st t he conpound of fornula
PS&‘%‘%F%W%@ hefghér ei n t he pati ent suffers from a

neurrgdegeneradibMatiolbBepss REIWAEIEH the AURBLNS Pcfc%d@r is a SHT2A

consi sting of ParKki nson s di sease, Huntington _
reiPl8ase, 45 Al zheiner's di sease, Spi nocer ebel I ar

At aphy, ﬂ@%ﬁm Gtich oY REFARs, Wil &AT a ]

Machado- Joseph’ 4 1| sease, Lewy B 66 f th)elger% (Atn }%f)%g?rohs’l 3 SHT2C
TeCCPPY-ogr essi ve Supr anucl ear Pal sy, and Fr ont ot enpor al

Denept i aTh@% HiR&ios !

anti - psychot i ¢ aglé)nt&‘l cgilgefggc“t’rnggﬁ? }Ho@quﬁﬁ .ﬁ&e ‘rgiggrc'mSt binds to a SHT2A
regsgies piet 4 P BF restrhor priomazi ne ( THORAZI NETM)

?ﬁ: g??ggg?én%é{bmé%?wg ! \El'g:tré]% the al\r/atf-lj—?f)g)'/\r”v&é agent is selected from

they hespiert Ioagisting, o ﬁdbl}orampaheno(fﬁ;lORAZINETM) haloperidol (HALDOLT™),

Akh t hj
T G e S

bugecy;ﬂlpmdmﬂ ellphamlbuxyiprpledﬂie (mliﬁmeb,dﬁrm&antﬁlh@z@}nbﬁ@lth|xol) substituted

ine one, .ari pi.pra and their
begza? ge%%#‘lﬁm%e‘ tén I\E‘H@%{%‘?eﬁ{)gielnéﬁpFlﬁ@p?“e olanzapine, ziprasidone,
arledﬁshEEuhytl‘(Bh&mﬂaephm&a,bolgeﬂﬂ dESI‘W@“(d@Aﬁ?&]% Ngﬁsméﬁ)ﬂoﬁﬁzap;ne G-
acg(ﬁ t sel ective for a serotonin receptor in
_on with an antipsychotic agent in the
pr epar at Tiancofipoandredifaaman) fnofonibiR@bh BGthan anti-psychotic agent for
neur opsyhiatric di sease. 91. The use of claim 9p
V\?Pé’rel n the neuropsychiatric disease is selected from

t he82.gr Ol @OftskaSibh RYciafin SChﬂ/l*Z:Odi’lh ﬂ@rh'nﬁ-rpsychot;c agent is selected from
schi zoaf fecti ve _di sorders, nﬁnla behavi o

thegi el paRTELe &8 sYtyarcayzin Pb%%ﬁWEgManaalaw@ﬁbtwLDOUM)

madiepses SMOBAIG2Y, ThRritkEneofMBLAIARIB0s), V!d"u%ﬁ%hrfé t Dephencthiazine, a
sergtonln r?lc tor is. ,a SHI2A recep t or he use

PUBFOREFII Iy JEPReRRIEP eI (géwtd@h.thlor%@msdﬂ'up@nﬁlwaﬂrz@sntuted

befiRB@RS Qulpifdy), sERRAbRCardbulflidl MRAdonthabSphe! r
analgonl st pllnds) Sto a SHI2A f?‘q(!eceptp%r or a . BHT [!S]an!aﬂi}{g Aftasidone,

EépiPoind B5ir 2pfie D@@b%'fte%:%ﬂ?ﬁ”@@ylmlﬂé%nNidh%ﬂqthW@ln@@pmc 9-
Orgotvdhe))S the conpound of fornula (I). 96. The use
of claim90, wherein the anti-psychotic agent is ,
sel &bt edUsrafintagenigiselapive domas resatpity rekplohinaombontion wish an anti-
s cwg?ﬁﬁé NETMo pRAARREN bAQ! A
pof v , the; grlﬁdram ne (N%LLAEP\?:I' Mtreaﬁ‘ig% F%ﬁ%ﬁs as'asomte’d with
dOW@h%FS‘ﬁl“ﬁ—‘Z@Hﬂe a butyr ophenone,
di phenul-put vl i (ggrnl d@ £, - 1.hi oxant
(fl uphen?ﬁl X0l g s |ht1utngﬁ)dE>Z %goﬁgz”éfﬁfeaééjgm lf sghgf‘g red:sﬁtor
ser $31-ndolte, Usapfﬁigml §3 wberemrtinesqgertwrdmwec;pt@rhoz 8HT2@ receptor.
ol agzapifg, % th
act 1 Ve mera Séiﬁf%lg@ Q@’g?ﬂn&hﬁ rﬁ{ﬂag Q%Oﬂ'lst bmla foa ?H{"ZA receptor and
a SNldesersptoyl ol anzapi ne, 9- ri sper done)) 97. Use of
ﬁg?ﬁggﬁ%qgo?;cli erﬁijﬁerg]%)the in erse agen!slpi-sa h%tclor?lgound o?formu]a (1.
88.  The use of claim 83, wherein the patient suffers from a neurodegenerative

disease selected from the group consisting of Parkinson’s disease, Hontington’s disease,
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inhibiting an activity of a nonoanmi ne receptor. 98.

The use of claim97, wherein the nonoanm ne receptor is

a serotonin receptor. 99. The use of claim 98,

wherein the serotonin receptor is the 5-HT2A subcl ass.

100. The use of claim98, wherein the serotonin
AlzedRpt Orditedsd, NSiMReeBsllaf az*\trﬂf?l{vV%&ctte?XSEMQn"Ar@ lllgéld‘nch § Ataxia,

The use of claim 98. wherein the serotonin reéept or
Mpchagesdosprir's diersal Lever ReslysDeragpsinchystongm, Pf’ﬁE’@SEU‘S?eSIQJfranuclear Palsy,
an@IFd i t&8porisdina t he ser oton| n receptor is in blood

cells or platelets. 103. The use of claim 98, wherein

t he 8er of! B‘ﬁ Ps¢ o sbipBdr WhaseimtheaanE spahotimaiient iedeled@#irom the group
cohdIQindS & Oéhl&lgﬁﬂnmz%g (M@Rﬁ?ﬁ\léﬂﬁ] 3@ 0'}3%&0}, P%Al?lggﬂﬂl)l NQotindone

activity use of
(‘VH%@fo"{)y ”if%rlftﬂélﬁ*gtGMfilthWLT“ﬂ)O@luet'Ehmcusq:)honﬁotkubanem ®O8utyrophenome,

d:%gﬂfel%@lljﬁﬂégg%cf/(g;ﬁlc}ozﬁde mgtﬁggé @SV\ﬁegP-\ réo%u %gﬁﬂdbenzamldes

gpion Frifiralofed ymisniptitie ﬂpweelpamtlnmmf olanzmpide, czspmrttoné Qzlﬂplprazole T

t Ll t {
0L LBGeBE N R FREORD " RSER Bl o-on

rispgrdeniedkt i c agent 109. The use of cI a| m 108, wherein
nous The use of

t he on gent

cl alggg Q§ &Y egﬂmtgthsmﬁg Aty Eergtﬁg‘ﬁtr‘c“'?eémérfaocé’g}li’&?é'o“ with an
antifisychoTia egmm e pebautionlda, ma&fbememtrfoxttl‘@tlﬁgli hat@dpsPiattis discase.

congiiltulﬂ1 TJbe nse e. of clai ]]E erei.n the

mondani ne'§ ECePt ™ - & EQPOWBHFWO’P%E pfig Ciseasy jg selegigd from the
ngﬁeccmélsmzmbm&b]bi’:}phmmer ?:ihzfzoﬁﬂ!_l’fﬁtl&ﬁﬂ@bl@fﬁﬂsﬂ ln‘faﬁﬁegiﬁzéholaff disturbances

the 5-F subcl gss. e use of claim
ass\%‘é‘@i F[Ltcﬁg’egtéarad‘gé’ﬁml?o?%‘ée@ﬁsﬂ?n is in the central

ner 9ous Ty sk efmtlaikl$o, w'ﬁhﬁldkﬁes@tﬁtoﬁh@écﬁbt&ﬂ-@a sYe et ddptor.

t he .ser oionl n recﬁgé is.in the peripheral nervous

systgg Hgguse phelairs &0 grhegindiaseratonin fgreptay is 2SR 2C receptor.

Ser 64.0ni The @ePtRlm bS, viHerdM QAN RRE la8orBdt bRIRTERA SII$2A receptor or a

SHI:,'IJ)§ The use of claim 112, wherein the serotonin
Sp¥BPi s mutated or nodified. 118. Use of the

COMPOUNATIRS usk OF BinAo [, Whedelh thORvALERARMAL is AR c%fnp@uncl of formula (I).
medicanment for treating a disease condition

assOti at BBF WEh R MEhoUi R e spbpexshoticiaggnt i prdeteskfra the group

cofdifing 34 8&hinpRRrRERe: t bﬁ%@kﬁ@ﬁ&ﬁm?oﬂgkﬁér%ﬂl | G1ADECHEI molindone
fromthe group consisti nﬁ’D schi zophr eni a,
ef

(MOBAINGR dilorigagipe | (NELLINYEFDe fugtispinet hmbertsdsiaine, a butyrophenome,
dlﬁh@@ﬁ&ﬁﬂﬁf&rmdcs‘%ﬁﬁfoﬁﬂd@) ﬁ%‘%ﬂﬁﬁb@ﬁﬂuﬂ%{% s%lbﬁﬁ?[ed benzamides

di sorders and appetite disorders
(suditifeh SeBdolppeniet | priden dsrsridessdoroingi dldeaping zpssalohatgpiprazole,

andM tikkir dy&]@&”%ét%heg ?N@E}Qﬁﬁglg’ &P amé%%lolanza%me 3.QH-

use of claim 118, wherein t ase con
rispegd@eat ed with activati on

97, Use of the compound of formula (1) in the preparation of a medicament for
inhibiting an activity of a monoamine receptor.

98, ‘The use of claim 97, wherein the monoamine receptor is a serotonin receptor.

99. The use of claim 98, wherein the serotonin receptor is the 5-HT2A subclass.

100.  The use of claim 98, wherein the serotonin receptor is in the central nervous

system.
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of a nonoam ne receptor. 122. The use of claim 118,
wherein the disease condition is associated with
increased activity of nonoam ne receptor. 123. The
use of claim 118, wherein the nonoam ne receptor is a
serotonin receptor. 47 124. The use of claim 123,

wherigiln tThe uSesRAHmMI 98, WRGERLAE sdrSiohilGentl 2A
125. The use of claim 123, V\,he?élﬁ thBe ger oﬁrc‘)?}%n&“%ﬁera[ nervous

Y¥'&eptor is in the central nervous system 126. The

use 10b. clrgk Mel?3aindbgraickkit Me sé@(oﬂ%qg\ier‘ﬁtof &GS Bltoga g%lléioirl;r?latclets.

t he ]B%Ll 5her al _nervous. system e use 0O
123, 8¢ Hsetofi8lag PHvdwsiam the swplobin reasplonistwuwaied cehddificd.

or nbat elrgs §ee of 1idfn 9@%6%@1b9gctwltﬁt’s§ ér%ﬁrég V“fg@?' n the

serotonin receptor i< mitated Use of
t he Qénpgh?]ﬁﬁed’fchd@ B uvhare{m e aetivithés qonsjethat i on of a

medijggnefte QI or (;|El:lﬁ!a§ %ﬁh h%%?{y@nls assog'lsod WrL‘i'ﬁ' sferoéonm receptor

t he conpound of fornu r epar
acfgdivbanent for treati ng mgra| ne. 131 Use of the™

CO”H@W%QJ F%”&Hngaoﬁ&é o l?or%n'&ﬁoﬁf &P %g@%g{ggﬁloﬁ 3 fgdicament for

medi canent for - tTEAt1 NG Paye
inlyi bikipe ek tisitidned mm@ogrine foeptodent i fyi ng a geneti ¢

pol rp skn ct .to bein

r esggér)m l\f/]iééLtggg OF Elg%cg%ghn%mg? gﬁeﬂﬂ nds pan ag\%%étl'ceffﬁﬁi“t

admlft-st Fat iserf ohint H, whasrpmuhrdagbﬁ:stac SRBIOBSIg¥ S UDj ect

res S oration of. a di sease condifion

assgltl:q at Z@“’ "%n%fltwdglm il HodAFRE the El:g@B‘tSTé“rageﬂtS%e“dPﬁ@"%e of

cl ail . 13Phe whef €iim t(Tewasrehiter atiediodiis@agfuendi tion
HT cl ass or 5-HT2A subcl ass

t ed
of Thon B REPLTET L0BETF S ermorgm iss isaith St recpto.

cl ail .9 T‘l@rustﬂséclmm teahdrBig e RRUSOIRGGE WE sAIBLRSBclass.
135.. Th | ai m 134 wherein the

neuf beg l??e'l’ St \Fga“au ag erFig the FERIPRY FSPBIMiY ifethg cenifsl nervous
Sysﬂ:@m5| st ng Par ki nson' s di sease, Huntington's disease,

Al z s di g ase, PEI nocer ebel | ar At rophy

Tour et RoF ! 12 %ra\“ltET]S‘-‘éOL%&‘M?CSPtD’I\)ﬁémH'G@EF ipheral nervous
syskoseph' s d| sease Lewy Body Denentia, Dystonia,

Progres e ranucl ear Pal sy, and Front ot enpor al

n‘gLf S’]}%g usemﬁc]@ SuneETein the] sa1ofANdn reerptasdeinibipod cells or p!atelets
t r eatd ngridysk bn@s A Iasﬁﬁ&hﬁt[fﬁ:@el\ﬁﬂtc{nﬂn relORAH rﬂ%&lﬂ Gr modified.
t he y.. 137, The compound of claim9 for use In

t r et ngefy 2k BhicamrAyclofergtladl) pr o epaatisn off at wedicament for

tremingha dkRPRMTLAGEEH 55550'1@50@9%a%%ﬁoamﬁheregéﬁwound of claim
9 for use in treatln% psychosi s associated with

dochal]!'?i neli e Chekigpy | mrelﬂrﬁ@ dissmsounditiof iscieliciod Frofrothe group
corldBBng Noft ck&REIpRLNTA, %}'Jh%@iiylﬂjuglldrn'e,c h@bé‘%ﬁﬁgm thrombosis, vasospasm,

ischemia, depression, anxiety, sleep disorders and appetite disorders.

120, The use of claim 118, wherein the disease condition is associated with
dysfunction of a mmonoamine receptor.

121, The usc of claim 118, wherein the disease condition is asscciated with activation
of a monoamine receptor.

122, The use of claim 118, wherein the disease condition is associated with increased

activity of monoamine receptor,

123, The use of claim 118, wherein the monoamine receptor is a serotonin receptor,
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140. The conpound of claim 139, wherein the

neur opsychiatric disease is selected fromthe group
consi sting of schizophrenia, schizoaffective

di sorders, pyschosis, mania. behavioral disturbances
associated with denentia, and psychotic depression. 48

141,124 heTro1ge @ B6in®f 2 ki bnIhd &Fot&‘xﬁﬁréc@pt&rt?ﬁlte'ngTﬁ subclass,
dlsig§ %ondltlon associ ated W t monoam ne
or.

rec hey Ys¢ ofime idp wiliprginothe é¢raiomn1r4qe,ptqme frethn ctiterl nervous
sydléease condition is selected fromthe group

consji sting of schizophrenia, psychosis, m graine,

hypégq enshovse of Rladm I“@BTWB@@)S@QQI’W redegiohsrim &éhe peripheral nervous
syfl@pr ession, anxiety, sleep disorders and appetite

di sorders. 143. The conpound of claim 141, wherein the

di séase Elonwerf dain b23awém’eunaheeﬁlqmmmrecdymfmmd:ﬂmdrtem‘ ordlatelets.

MONQETi Neyd \RESPL QN 1 & ound, of.. ¢l 141,

wherei n the di sease jé’o‘ﬁ“ ere'lnglﬂe Slego%gglggge‘)é?rés m %H]Or modified.

act i%fat i B of the sworpoard nk feresiptiom thi4Bepaidnien eBnpeUdichment for
tre@fngGb L Pridhdy, Wherein the disease condition is

associated Wwth increased activity of nonoanine

recéﬁlorUﬁaa%ﬂthmummnboDﬁmmoh @) @i e Iddparatbe rogianmbdieament for

receptor is a serotonin receptor. 147. The
ne Qﬁg% %of cl ai m 146, wherein the serotonin receptor
p .
| S i he SLHI'QiALheSmeIpbmﬁiSOF MﬁulaT(m)Smethﬁ&HaEﬁtl@ﬁ o€ la@inBlicament for
in the serotonin receptor is in the centra

ut%4% : ggggsten1 149. The conpound of clai m 146,

V\heib?i n &Ji'beofsﬁlboioﬁfp)bmnd 8 &pindla (IS for Nddnfi®yiNet L@hﬁrcaﬂm]ymorphjsm

S .S ten1 of claiml
Pre RIS < NIEET 01 B PRSBBTOR® | Lo SR Eeliaular (D, wherei
adipinatretiet sf thtSbmpbliel eoapapndiefsublead f3uld6n a‘rﬂ%ﬁérﬁi:&h Eh@ disease
onin receptor is.nutated or nodified. 152.

Condemn SR WE BRPRSR ISP LE agoni st in the
pr epﬁ%r atTienusefof aAmdi3CaWRatinfRE amb FARAEY HIREAsE QORHifidVE associated
% c§ g, n Eiélent belng adm ni stered an

Wl }5’ ﬂf—’ﬁ?ﬁ’% 2ftibelask oT meppamincegie fecenieff-m 152,
Wner:eu n T ompbldATcRYE D 36 188 MNidtind SndulRiefR IRV, Qf

for 1). 154. The use of claim152, wherein the
ant psy JOMPogeRt g L) whareid the ervradseengragupdisease is selected
fromothsi @bhm@oaﬁkﬁstlﬁéﬂFéﬂﬁxﬁs@ﬁ’@zdh%sc( l]I[NETME& e, Alzheimer’s disease,
HALDOLTM , nol |ndone MOBANT

id
S G it A Y N S o S Bigh e, Michado- Josephs disease,

LephBoe; bbrazmiaepy@orbaJWJ kieng lear Palsy, and F
dlphenulbutylplperlndéﬁ%plnog?ﬁg§Faaﬁvgx%htﬁomﬂwnmomJDcmem

(f 1 UBhenthsi X3rnound Wiselpiu e frbessz anirdasing dxskinpiia iadekiated with

dof@iitdr@idMcBpyam sul pride, risperidone, clozapine,
ol anzapi_ne, " zi prasi done, arlplprazole
137." The compound of claim 9 for use in treating dystonia, myoclonus, or tremor

associated with dopaminergic therapy.

138.  The compound of claim 9 for use in treating psychosis associated with
dopaminergic therapy.

139. The compound of claim 9 for use in treating a neuropsyhiatric disease.

140.  The compound of claim 139, wherein the neuropsychiatric disease is selected
from the group consisting of schizophrenia, schizoaffective disorders, pyschosis, mania,

behaviorat disturbances associated with dementia, and psychotic depression.
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and their active metabolites (N-desnethylclozapine,
N- desnet hyl ol anzapi ne, 9-OH risperdone)). 49

141, The compound of claim 9 for use in treating a disease condition associated with a
monoamine receptor.

142 The compound of claim 141, wherein the disease condition is selected from the
group consisting of schizophrenia, psychosis, migraine, hypertension, thrombosis, vasospasm,
ischemnia, depression, anxiety, sleep disorders and appetite disorders.

143, The compound of claim 141, wherein the disease condition js associated with
dysfunction of a monoamine receptor.

L4 The compound of claim 141, wheiein the disease condition is associated with
activation of a monoamine receptor,

145.  The compound of claim 142, wherein the disease condition is associated with
increased activity of monoamine receptor.

146.  The compound of claim 141, wherein the moncamine receptor is a serotonin
receptor.

147, The compound of claim 146, wherein the serotonin receptor is the S-HT2A
subclass.

148.  The compound of claim 146, whérein the serotonin receptor is in the central
nervous system,

t49.  The compound of claim 146, wherein the serotonin receptor is in the peripheral
nervous system. |

150.  The compound of claim 146, wherein the serotonin receptor is in blood cells or
platelets,

151, The compound of claim 146, wherein the serotonin receptor is mutated or
nmodified.

152, Use of a selective 5-HT2A inverse agonist in the preparation of a medicament for
improving cognitive function in a patjent being administered an anti-psychotic agent.

153, The use of claim 152, wherein the 5-HT2A inverse agonist is the compound of
formula {I).

154 The usc of claim 152, wherein the anti-psychotic agent is selected from the group
consisting of chlorpromazine (THORAZINE™), haloperidol (HALDQL™), molindene
(MOBAN™), thioridazine (MELLARIL™), guetiapine, a phenothiazine, a butyrophenome,
diphenulbutylpiperinde (pimozide), thioxanthines (fluphenthixol), substituted benzamides
(sulpiride), sertindole, amisulpride, risperidone, clozapine, olanzapine, ziprasidone, aripiprazole,
and their active metabolites  (N-desmethylclozapine, N-desmethylolanzapine, 9-OH-

risperdone)).
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