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ef f e@yer@ agenittie eUinpEBPONSEVif00hE, riaed dratilRted, kRERRE. O particular, in

t ypeonessmbdﬁﬂ&t acéoﬁ??.mgl : ttﬁ#&g@? ﬁevet hd %%)t glutxt?{grt% ﬁtéon)ély with other

| ess or substant i

acti ?FF"(‘K}“”O’F‘FFBWS (BEE [})X’OlIB 1R ylﬁe%F i e 32 ‘é@(éﬂ@ﬂé) atgoncentrations where the

sel egpralig aammm feaapmh aVi@omly dr%@ﬁﬁletéy Lﬁ%ﬂa&&' %%Lee %b%ﬁlmem the
effe((J;Dtn}polpnda.tqctal50 LY the desired receptor th

ot her receptor ty C%‘ée Wiﬂh r?%?ﬁe”c%@é?"“%ﬁ@é% \?@Gptors such as the
c onp éuprdingreiy, Ihaamgleggm aflr@agic @d Zﬂtsafaﬂlh-d r@égﬁﬁrl Ql'om uf1@c&1at are highly

el r ecEPiY ave~a
ON agddeiet ¥ ngTth g}?t?!s %g ht‘? Cegﬁgé ?tnclt éxélﬂgrtreéfﬂe%tcrff psychosis,

rece pt or ty or a
or at® 12@15@6@51 5t sg._rg@r Regtoplsyefratriet dinorderf, frdade a}vonimg advelked®tts @&sociated with

10004k, g ritnegio @pb@ted foffhfs@hoseOr at | east a 10, 000-fold
greater Msﬁ]o%%nor at least a 100,000-fold greater

ef f ect, Friprimepts deggrigyd bereip Feditege esattamn 2 dré€itroceptor inverse
" Sel mtnsts'l toylidiny congRbieGt | M@, metid8s 3 EkAVES $8.BIAM kel Sansed or

unde a
E@L&e@lﬁ@d §y dopaminergenic  agent-associated therapies commonly unsed in treating

PCT/%JSZOO-UOO 1234



property of the conpound of the invention whereby an
anount of conpound that effectively inversely

agoni zes the 5-HT2A receptor, and thereby decreases
its activity, causes little or no inverse agonistic
or antagonisticgggt|V|ty at other, related_or

unr el at ed req‘ In partlcular 'm"gojk
y

enbodi ment, a conmpound has surpri singl een found not

VO U473t strongly with other serotoni n HIES34PY234

r%%ﬁ%ég%n{efﬁg\{el dgﬁassés F%‘i egamﬂlé: the%&n glﬁ?s rﬁléﬁ‘%ngheﬁe%ﬂ% ?_ﬁtﬂ% in reducing

Greduspit apd pexchesiy wengiatpd Biith @@?%pllmétg@hw therapigsiisedeid. trepting Padkinson’s

&whedi fﬁ@tﬁ&degﬁ‘h&@twe Qﬁ’s‘éﬁ@unﬂccbﬁmgl 18 QS GhB&Hith 8 W Lhrpound N-( I
‘ﬁ ect. Pﬁﬂgiﬁ nmonoani ne- bi ndi ng receptors, such a

PP REHaATD A Gl romeetusthaY ¢f-6&- adr ener gi ¢ and

MRS ey k30 plSGEHMyD ESbamtR NP4k trhdhad ofEsBuB (1I9R bYovided:

sel ective for 5-HT2A receptors may have a benefici al
effect in the treatnment of psychosis, schizophrenia

or simlar neuropsychiatric disorders, while avoiding
adverse effects associated with drugs hitherto
suggested for this purpose. [00361 Sone enbodi nents
descri bed herein relate to serotonin 2A or 2C receptor

i nverse agonists, in€Hd4di ng conpositions and net hods
for treating certain gjde-effects caused or

exacer bated by dopaninergeni c agent-assqci at ed

t herapi es ceup edJin trea ngowﬁilgg 2004/ 064738
PCT/ US20041001 ne(f odegensg e seases. For
exanpl e, the ceupéundsi di scl osed Perein have utility

in reducing dys eeS|a\aﬁH pSychosi s associated with
dopam nergeni c therapi e used in treating Parkinson's

di sease, a neurodegenerative di sease. According to one
enbodi ment, the conpound N-(1- nmetlrylpip
eridin--yl)-N(4-flourophenyl nethyl)-N -(4-(2-

met hyl pr opyl oxy) phcnyl ntct hy® car bam de havi ng the

St r UC[GOUT]G 0foné QmPdMirRen{ IlatbsStoPs QUhSieton gr_t'np%smg N chnp%mh of

NP % f?lmFQE nbodi pent rel ates to osition

co PR 8‘6%‘ LIREPBPLe B mfibg °‘(11‘1’f5“é‘ﬁldm§ s0 contain other
%h@mmﬁ@@mmsgahhwmabcmpm@hbﬂwmﬁu@ﬁ@miomh@maﬁﬂp03|t|on

58 contain, oLh nds ,s npounds

for ?ée?tlnggggﬂ%%ﬁsﬁg er%’s %ﬁlthg%%psagﬁgg fesCompegg-(1-
PedrRsridiE v NtdlowntseimeR): N th&-t artrat e salt of the

Iﬁ@]i}jmﬁ(bwaxy)ﬁﬁeﬂylmethyi)carbannde is a otent selective, orall bxoavallable

SEb L Reridl byl LN (At ol gpnenyl rethy TN ST L0

seepiee tnmzte% agottist] dny Idoko@unsit akttviey 2t HE Zénauﬁ@Cﬁ&Hoﬁ&ﬁmerglc receptor
By SE, Sﬁzﬂ@a@?ﬁbs@ hotablyMhe %811?%91% fcggn g(g:[g('i{(s aotl(wFS% ?;:%Ol?aﬂj\]fgrrgcéptm

possesses | esser potenc
SYBisRFE-s (Sea ity HatretArplivptipt Nai Q9/58@096%i Bytergive bébaviorainghimniatgpgical

ﬁTBﬂHQQHI € E@ipGunki B¢ BRLGS (1) %ﬂ&ﬂ@ﬁ%ﬁhﬁ% ﬂg&gﬁ gﬁ%@lpsycho%ui/ andtanu_

t he compound of fornu
%e ﬁ%g Iacgleléspfug ot the therapeutic use of the compound in Parkinson's Disease and
related human neurodegenerative discases.

[003¢] Parkinson’s Disease (PD) is a common and progressive neurodegenerative
diseasc. 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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subtypes. (See US Patent Application No. 09/800, 096).

Ext ensi ve behavi oral pharmacol ogical profiling of the
compound of forrmula (1), including pre-clinical nodels

of antipsychotic and anti- dysldnetic drug actions,
support the thergpeutic use of the conpouﬁ§ in
.Parkinson's Disease and related human

neur odegener ative diseases. 10039] Parkinson's Disease
- (PD) is a conmmon ﬁﬁd progressi ve neurodegefgrative

di se L,ent estimates suggest that nearly 00
|nd|3§gﬁgﬁgxﬁﬁ the United States have PD and t%%&m%wgmnzu
pr eval eN@ese SopkBELAS l@nta&aﬁslaﬁ e pep Uhealfdp@fﬁma@ceﬁipsychosis) and

n,%{)%) eom%:?}% dgéﬁ%%zg%ée e%%cii ?0 to gg}e d. t O rﬁs%gcltlgeye the
Unf or t unjatde] y, Adhigsyghotdsr adt éc@armndﬁedaptmﬂ@@m;ﬂtﬂw 38 effective in
PCT/mH%%QlQ \F‘/ tgfgél%%‘]i'se R8s, oénf 3%, ?L = gl% uﬁ s%%ﬁ@!:a‘itly Worsen
causes, , neuropsychiatric (psycho
t r oston SBpin b EBY pafiehjss sedmdasy &) Seig émdp@ﬂr@fgiwt%@ Bipchemical and

8 0 O/Opgafrmﬁélt) Hi&NESa s & bjp¥iBlal- thed GRGR L ANE bPSYEhRt ﬂe@r%transnussmn
am ne recept or antagoni sts can be effective

ane P}azs Eap?t%l@hw@gléaﬂade}@?%@ § fRp PRI e r PG B ysych‘m in these
Man yatihts.t esenoe BafptxmndDy siigihéoty, dﬁmﬂlppmm fis@dsed mBdrowere selected to
L;Bgt Iéo?tg%l:f}n rr]?%aggns&%t osftGazgt BnSgs %qu;mx%dta e H?thvc side-effects associated with
phaﬂm&m@hmngh¢qmata support t he hypot hesi s that-

potenti a[ﬂbﬁﬁlm &3?5 Q%%ﬁ:ﬁl@bﬁrﬁ@%ﬁ%ﬁﬁlﬁﬂﬁﬂ&&ﬁb @bt Pﬂa]y d@& has been
pat hophysiologically rélated to the devel opnment of

dy s Khavestp a%cwaﬁocepéf\} ERTER refeprer HEGET ﬂpﬁfﬁe@hﬁlﬁe copgiragions in rodent

not vl NDirke Hdﬁﬁg l’d&paﬁlﬁhb SeoEﬂ%c&Qi‘gymstst e eehfe Higsss, in additional to their
(rjlels %lf;}i?%ﬁrga ?Igraat% PEQUISTRY pgrf]néa acﬁen?a %m act%)%jp at(s)tggt? hEA g H”IEZAQI and 2C (5-
S|déﬂéﬁﬁEG?@masén@mﬂMgﬁwwmﬁhsMwaaWWW@ﬂgﬂﬁﬂﬁﬁﬁErapy

[0041] Ligena if ofe &amalﬁlalt ARQRARIRE GH 165 SRPROUR de USLH treat many
to treat PD. L-dopa has been own to increase

centsidatetiect ot are I&OW&O@&E@?@Q%PWW erfor giaPlfEfatiopqdgompounds are
C ONC@0 tukeld] £ Rtéatrhddt SfQGkERIEsia dd ptidsis Eused of exa@ibhtad)as a side-effect of other
gg gi | ?I%%éhlc %%:egtp FLH% asaiggogl) S]tgf’%elnegn%?%ugcgn%tghgelrclorg%ougﬁ %% %T:'e%ekab!ly tised for the
pr opeririess] dygttesin br ragpbessotsocipediwith Lgomtiretsendt oni n 2A

(5- HT2A) @Eﬁﬁ Zofﬂescom]ﬁg[z%@ma@ BE BRE Q) tRaRgistlR ﬂﬁltetﬁaa@r%ggrcﬁiéls or may

various in vitro pharmnacol ogi cal assaé}s 0421 In on
enbotfi #echprophyigic BUHas f‘lﬂueé@rplfs dds REFErH BXrsPe fw@a’ce L-dopa
t o thealy BNy feadi ﬁiﬁ-dﬁﬂcfneﬁdcﬁ plytiatis @i deeldpr om

dopami ner.geni ¢ thera For , exanmpl.e e disc
compounddfdhe” APCERREaY pEREB LS thifero P B ¢ ooty
or pﬁyﬁhogmaﬂ@wmsﬁdmeﬂs@nap@k%&@@dﬁ&@warspﬂéw@fp@tﬁﬁ@ﬁammdby

ot he{é. rLJa ﬁUI 'aﬁen%eeﬁgﬁ $he SdPouB® hayd9DRiveld B QBBbination with other
enbodi ment e compounds are preferably used for the

treaﬁW@ﬁﬂﬂﬁWﬂ@v§Rﬁﬁ@§ﬂﬁ$@¢mpsychos|s associ ated with
L- dopa t rig@byrentis sofdd @48ddinEhs, ieeommiuR Sestitd Reeil@ede fofiulated into

L{ gg%%ﬂ%)g(%ffsoltn:% 1%? %‘gﬁ“iﬂ%ﬁgﬂ%ﬁg ﬁau?%sr tgsélge;él%l%?eoP gptpmlpm}{:e composl"laons can take a

conshasteed diifces Sanydepeding b hat the E@r@impaon it brelpepypyd. alfrd example, the
|

[ 00 S SRS sk Db HpHRL Rl e ot R RUEID T Bl HEUERE R, e,

or pssrehbaiay, pisells, lrm%@@p e per PhmaceutisHly aereeipts fopgy One of ordinary

medi GaBNihe ak QoMb GBI apfeciltt @Rt aﬂﬁ%ﬁﬁhﬁe&d@ Ifor use with the disclosed

sychosi s side-effects caused
Psy compounds of the invention should be one that ¥s well tolerated by a recipient of the composition.

ﬂ

The vehicle should also readily enable the delivery of the compounds to appropriate target

receptors. For example, one of ordinary skill in the art would know to consult Pharmaceutical
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the nedi canent or alternatively the conpounds may be
given in conbination with other conpounds which al so
reduce dyskinesia. 100451 In sone enbodi nents, the
conmpounds descri bed herein can be fornmulated into
conpositions for.admnistration to patients in need

t her eof . Appraﬁr}hte conpositions can t: fﬁ% nunber

of di flfe_[r ent forms dependi ng on how t he" sition i
PO By, For exanple, the conposition REV%S@“WH"““

DJB@gef}fbrnm efa Em@%@ﬁ‘eriy ,Sjts@ptk &y, A&@PW&IehﬂFﬂngdH Wriltiams & Wiikins

H#’E% cream gel h){ rogel aer 0so spray

TP iEsaep é’ b i (h5 e Sl&?larémf%w@?%?saqdw&eeh fqn"euiqmloys

accenxtoaal e ey ompbi@on Qi QY itheRdnYmaySdei sdd i ﬁtﬁ%era:gftwa s. For
adi | reciate tha ate vehi cl

ro
e R AP R B E Bf b el i Hhih e Yok Fomksrinds o be
foiminted idtea ompodithathal ¢m Welnkested bzell}aihﬂd fcbyl ol a EB14, PApQIM orQquid.

AREATRR Ly oIS, VERLELS ST PG EEREh by o

payr fpetntraycae ;ﬁ‘POéﬂssor Ip®ypions xaa rphastanone (b@fus or dsnfmsamy Blei didclosed
doRpdul® o3f bisIRHAChiKRON b bobns BNAEIBOLHL

N0 2004, 064735 Bt Cea g Bens T A ihiitrcnd briotar
PGl hery Systenms, by Ansel, et al, Lippincott

W | [y & :Md MSundEMplalss he m&adﬁﬂlm Bt %&%%%)efsgideace Such
ex SucC rmul ati ons,
BB et S e e RO e el w08 b edeppypver

vaeekﬂmb@nthq;ﬁuaﬁayigwceﬁmy be paEduderg esefid fos beliie with long term dyskinesia
sﬁgﬁisrﬂaﬁ&ﬁsa&ﬂ &thﬁ@u}é L-&;pg ﬁmg}db{ g)g tﬂer\;r 24 elgth CI%S eThe %vmes may be

di scl'osed conpounds can or mu

regiiesT MvatreemathehA ﬂslepquwb Estsed] vich oyldi wnmﬁe rbqyivenfiefuent
aamtz&bhteh(eéeaﬁ@uhtenjéuhoﬂ)i quid. Alter nat ively the

conp |%|onrm %fmnlstere %¥ ection into the

bl ood" &t eafh ™ n‘ﬁeerﬁ AR W Henfoq e GueemppEr geaued is
detefroisiddry) biolpgisl b@ﬂﬂﬂmusav@hhﬂlmwmbh h)l’lifuﬂ]Sdie@aﬁis od A& mode of
ﬂhﬁ&h&%ﬁdme Cpgmg%%?lcﬂﬁ'gpeﬂie§ Qs ka Setm%[oye% and whether {he

central l é by nmeans ntracere r
PRPAL dt SHRDVER A | dcBPRtteraphpr e reamhistatherdist | Fby froquency of

Ad00ddhtion hell Ao Qﬂlﬁéﬁcw 11l a5 Gre BRI QIka M} ethd@aﬁ:&ﬁ@ly the halflife
for

a ed r deV| Suc devi ces may,
D(%%w qﬁmﬁl‘mﬁge W&rg?te he skin and the conpound

rray lﬁ@“?]el efsed (mdxmy skillsie ki® a0 wonldRpihiaiatcShia Bpedifiel @i ions of
| dIBYosRBaP At dr&l a{ela S ?Jgﬁles gs%l Rakd fﬂss%s W §,0 cléugp%gn G e

dysklne3|a such g rents on conti nuous
froqusgh gt pdspinitggon) r"é‘a prélptermisfed pEing Wﬂdeweé@ss r‘rﬂIthmocedures
. deavehtidhiilyadrhpyoyadiva e aiaAHEuMICRGA TS HIROU P S e)éﬂélﬁﬁgntatmn and
ﬁg qh $ould normally require frequent admnistratio
ca,
e.d., frequent injection). [004] It wll be readlly

appr d¥et ed Geteally tahigilpdvesuTbet@tend). 0@ @ug?ﬁ@ uinﬁl;df ﬁ@igﬂt BQ0.0 Skg of

[ Lvit. bi.0a ility
lﬁl)ﬁ'}@/ éﬂt Qﬁadsg{e)ﬁ) gg%}ezn g&%@!)ru?ﬁ %Foré;& c%q:nbe ug%i n}{l%%g@ g-fziisdwclosed
lief?él &h‘;ﬂe Pebsdivent atlaily despisbetivess 061 nighe ommp@mmzdand 100 mg/Lg of
6P lvee thr AR MRENG Thait:
oot her iy Rt A R b AR BP0 B2
dninistration will also be influenced by the above

nment ifm&sd fmmfoses aﬁfibergaxreﬁ hmhfgrela}iuuhﬁ@au&@tf al&a‘h 2519 for oral
he subj ect bei n‘]% treate 049£T

C((fnseumgtf“mor Yo naals’ﬁglg If"imllﬁ ey e“ﬁ?’?tl‘(ﬁb’u 8 CApRAet g enay higquire

alpagsittition tior eruloge tin@s Suridf 2 day, depending on the kinetics of the drug associated

with the individual patient. Alternatively a slow release device may be used to provide optimal

doses to a patient without the need to administer repeated doses. Biochemmical Evidence




* nmet ho

conpositions and precise therapeutic reginmes (such as

daily doses of the conpounds and the frequency of

adm ni stration) can be determ ned using known

procedures. Such procedures conventionally enpl oyed

by the pharnmaceuti cal industry include inyivo
experinmentation and clinical trials. [00

CGenerally, a daily dose of between 0.01 g/ kg of body
~weight and 1.0 g/gﬁ)of body wei ght of a sg;ftonin

2A12 ()g@%%ﬁ& i nver se agoni st can be used th the

Osed herein. hi one enbodi ment, tRel/US2004/001234

dai l'y dos[%()ﬂl? bel{h s%nfgc]f cﬁ%@aﬁgcop)%gé{ u}f\g"!/egttbtn 119&9 remains L-dopa
100 no/ ki I ght, or "an ram or
hal f bied ﬂlﬁr@l?l?fm Iq@lf%?ﬁtf‘?ﬂfi%ﬂ Frppsgs Hhesbla@ds‘zrm@éo@aﬂr &rigleen vp 1y, neurons and

1.5, uﬂdergaes5ap1d trEnati€ Qﬁ&ﬁon@@ldblﬁmﬂl@&@ﬁLﬁiﬁMml@%ciﬁ|d¥&%o@§ase (LAAD)
cons TS SOty e Sarfy Fhp i Fotess Of aobiine rom tese
Al t enfiadas viedrly icadseo mcreqsﬁtdnpbnm&ﬁ: trmymsmezq aid dinical efficacy in reversing the
T T T
t he ifrddopireunagic pﬁtqménﬁnd popRrinarilshe | cypregsed| wprpinl eBaly biochemical

devi ¢eseRB¥ndR rH S8 foRa @fapEJdgﬁ s%{abtﬂiﬁ)l' red OB &5itrd Qerloner glc stores, and
patient without the need tq adm nister repeated dos

Bi oc HETREd fhe prrpeyisaiion of tlia lannmp}ﬁ%% %a&g?lggof S-hydroxymdoleacetm acid (5-
PCT/ m@ﬂéﬂ}’ Oﬁslcﬁﬁeﬁnca[ a@ﬁ‘ﬁﬁ:}ws'ﬁm deainaeked tane dah aeudil@&tin serotonergic
phar 0gi.c vent | g:] 0 )

based t i ol Buo TR b bt BRI ORY Ldonn macey
br ai nnctﬁa%f:ﬁ the releajeqt betk daparpipe 40y serelomdin Mt wlvebe ofserdtomigdedependent upon

rapi dAQmzyRRY] £d GONVE L& BRinkt WARAYARe ddbinBriber & dgﬁﬁﬁﬂefgxc neurons
C|dég§carbox Ias LAAD a t|V|t i.n %%gan1ner

neur f?&"ia% é‘ﬂfg?iz/ﬁ‘?‘ Aol e s & P]g fpatients results in
dopannarked foresrstih @s ecleamamicamsl @iofibﬁih] dotehiaEias sebofbnergic neurotransmission.
i ncr 3 [ | .

B T R T Y i p——
hy po-<elepseadit & mglcled §toam Batohbeat deglop Revppsyciigviedigintbances, found that the

L- SOLAIAAS@G’K@ pSﬁ:ﬁ&lsfHa@ |s1tg:Mﬁcaf1t0£1eVQt€bB§“iH @%E&Jncanﬁ BSHRABlevels in multiple
an | ressed
o1 o BT SEbar, SRRt o 3 B AT P BN gt inclading o rod

L- dopaclsulbbt antial |y reduced central serotonergic

stores, i nc d t - .

ori nci p| erSaSGSIJ ot O%e?cg&%e ?Ita Eﬁ)(&&%g’@‘h@ &2 ?:fayst Qemgmﬁcant role in the
5- hy %;gwqu@ they mappgian bpdy- (gl_thﬂcmﬂ_s()al feryous system, 5-HT is an important
H st qefisiingatter a.mme@aﬁ&aeﬁtohmes ﬁﬁﬁﬂaﬁd; h@&ﬂﬁl@ﬁ&%@%@ fesponses as
accunmul ates in serotonerg c@ "
neur %Fef%ﬁ% $ AFOPLREE ‘8%%3% ‘i“% YOG NI PrgYigy controlling
t hat Hgdsd‘@paeramaf g dlogd presawe. ehswptnhle:om sasienio plajpomhmportant role in
dOPAt N6, 815k U Brerehd Byl RAREHA! IGHOERMRA, ool 150:3-15,

depe ent upon act1 vi
el i mi GE¥BdPEyherah @nété’me@tth% Eaf%‘éfé%c’\‘lﬁfe fl%%?l%’fcal and gastrmntestmal systems

dopanmi=ReIgy Beeh @IHFiRASe SEE. 33&1*%@5&11@&51@ ey amlﬁm variety of contractile,
suggest that the %%n1n|str tion

o et S Bt AePains GeSR e ol gmooth musce
of cenhtrationsad nl’atelm aggregpidine(fitlica Biofrgy gSerolomet Guasmission, 1982; Botillin,
neur OL{’eFo%)ﬁnﬂn n‘gln Abnm};}zlnzgsl Lé’lﬁ (%Q@t ]?aﬁ@ngst &M, tyer%%gi?z@ch 2 hawor (1973)).
anal ysi s of lents t psychosi s,

C onrpaﬂ@d5 H’E?Aareq«m@rcsh@weg?lwpfwﬁé@ anﬁublclqﬁﬁtls Wé% £ ;éiscretely expressed in

Neur ops ¥ighbh 8faln GcltHiSiitl 8RESS hm&@ léﬂcﬂfaﬁebﬁﬁl réfiBs postulated to be involved
patients with psychosis had signjficant elevations in

ser ot HnfPh MRt Pﬁ Kgher goapitie f“ﬁl ?ﬁﬁ:tfve &rgnoné oy Eeggpton fgptype is also
.Sub- Cﬁ@fehsﬁdﬂ.bn Shitfird @Iatéfe@ﬁvheﬁﬁﬁﬁled[h&& aih Ipytt, \pRteleO biregation, one of the initial

mssenc{epp at{leprocgslélc%vascularqgrl nl'llbolmng the red nucleus (4).
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[ 0053] Serotonin or 5-hydroxytryptam ne (5-HT) plays a
significant role in the functioning of the mammali an
body. In the central nervous system 5-HT is an

i mportant neurotransmitter and neuronodul ator that is
implicated in sugh diverse behaviors and responses as
sl eepi ng, eati, g | oconotion, perceivi

| earni ng and hory, sexual behavi or, gggtrolllng
H%HVWW%ﬁE%rature and bl ood pressure. In theP@%WﬁuMmMZM

| t ant
cont F8Pisy s PR PRt R Reon B Ve ot eBismgmeste
tﬁa&/hnﬂﬂnetgmsentereﬁ{ew drugy et glect seE:Qn3git Systen(s 18884 ) (Fershon, et at, The
]J:e)r z_ﬂaepﬁ eic‘?}lmsf #ng m&mtﬁg%nﬁiﬁe 256 r(fyfi%v %ﬁ&ﬂ£ aét at, f{ Car dzmrascular

troi nt estin
ffﬁe'éfwc%lslér Mea (19800 - tonslrwthrasre@@@herﬁ Qi’@r\@gﬂth@mmmaia@ﬂy of

Reno - §latni®f prGQRY MACKCkiGh as @ﬁ%@&soliﬂ/mte@ﬁﬂﬂar communication. They
el ectrophysi ol ogi c effects |nclud|n$ %%%Iar and
HEhIREE (P ShFTOR fRlsIce PLUTRErERP oY B HIPAee won their

RYgtiagat dibe. thf(xﬂ:&zhl:ld»geﬁo,us B0l egytorad oxSﬁcbmeEr@mﬁustered drugs, they

gglagr nrcralglsclg omiah %gc Oté% Ibse%uent?;ﬁlrn%ra%{] }mt Fown gr O eodhaItOﬁS of
calirdar Bighdivg: dYIany @ﬂ_@ass)e)aeptorsmelu@nmeﬁﬂré@ eptless. s B coupled

é&lﬁ%ﬂ (@?é@j rt@ag Sltglgdi @? a H%%%%ﬂne‘ ﬁlcﬁ%tglglbﬁldiﬁgtprotems {G-proteins),
discretely Presse in human brai n, I ncl udi

ﬁ%lﬁyg éTbPlF jggugration, prjphipition, gy sqeppdagessengpr ln@chlaﬁssuch as c.yghc AMP,

ipeabiphabees,laad BcylghvadilvEkbse defontl hesséﬂg&u&m nedula@f thd u@iek of a
CO%?I%IVG 3 d affectJve functlo

PRI BRI e JRitases JP%cp E §f£‘WW?ﬂ%¥Eﬁka
Qﬁmhm%W@M@Smﬂﬁqu¥t pl at el et aggregati on, one of the

initi |
0 Y500 D s 0s ER AT R aeR, B das Bl 5%8% {oufied

B aeeng] ot 9o 196 658 faglies S B FroiRPh dpers sotrve dtstribgtm
M&éﬁﬁ@t%dﬁbﬁﬁhﬁaﬁc&l atd’ RARIBAHD USIrdlAE(9! €Sdrotbrtn eHa¥®S oh N@bortant

af f ect seratoner i,.StS

R e e B L P
14980y, Semenwmpesst patic JiackEardliicspinas cobpilsive PliEprdas olpsychosis,
gcﬁzzopﬁl‘éﬂlg smlxdgl]tgﬂgn)s}), ceﬁ%ﬁ 9&&5&'@&11&%@ BsRids AR Rmentia,

uman nbr ane- spanni ng

Bﬁ‘%f‘%?‘?%%‘f?&?gt?“&naﬁf@n a%e’ﬂtar &H%ﬁc%%deﬁf asporiplad ef%qlu gohglism,
W%ﬁﬂﬁﬂ aﬂdenTsh Qyd mipkdifel (MNzdr N FeusbhfcBsBardicolay,| TIG6S-1158

clu neur I ere, .

El £Sh Wvg} w%ﬂhannaco I‘Q)hgy 9(%826 éﬁg%g 8 %Ja%n, Newrosci,
iog:dmorsleﬂm dABh (Pe0B X @g@nfomcleyceaaﬂnmgiﬂ gupdicaby thly GdE2 receptor
E%ﬂ n?%ngﬁ)lo%? %!E u&oﬁém%hﬂ&ﬂl S )}b%&f(‘)’n tﬁ'&gbosa]g migraine,

equently interact wth downst r eam medi at o
E@Pﬁpﬁrﬂarsc@m&néﬁpwﬁﬁgm ke, Rsvchetie s@izPRit @Ry e disprder aefl apgetite
mgﬁ¢§;HT2A subcl ass, are G protein coupled receptors

hat , si gpal, actjvati uani ne nuc] eot i de

bi i MSthr ot STAOTEEs B Sgetiy AaStiRg goTbpRg. disorier ta
gﬁcma ragjicb:CifgtelO it % i offl ktie lhhﬁxmlqmpmbaftl,on §ehzs mdenmmgm the total financial
g%r);s d?g :{fggﬁ? 3 us?sh treaa qleny fﬁde Est::)gt Sé)CélEt%l np&o I"%%{SVES O of %Gw?a{}%s af?ecfed by this
risehed ﬁfp@d&t IWe oif tbmmas oatiopdl papducy {FNTD m?thoﬂmtfmlt Steaes e IChnydna freatment
BRAVIE Bvolhel 5&&9&&9&4@& e sﬁaséeﬂdragtq mnaataaa@ aﬁ%p@cho}m mlpsychoucs
~ultipately affect cCellular exci ty and

pOOativain |a@§§>fat1&$P@@ﬁ%ﬁxn@W;ﬂe & §f11uﬁéattwlst ¥t q@@@@m d’iet they
SehlepBa® nhﬁlﬁﬁrob@&@aﬁb@@ﬂxgatbfnk e, sevil aiSBlo 8RRy thAra QR Carihy, and

seven gan1lles (5-HTI-7). Each subtype displays a
GRS B®Sr i buti on, preference for various 1igands,
and functional correlate(s). Serotonin may be an
i nportant conponent in various types of pathol ogica
conditions such as certain psychiatric disorders
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(depressi on, aggressiveness, panic attacks, obsessive
conpul si ve disorders, psychosis, schizophrenia,
sui cidal tendency), certain neurodegenerative
di sorders (Al zhei ner-type denentia, Parldnsonism
Huntington's chonea), anorexia, bulima, disorders
.associated with élcohollsn1 cerebral vascdl ar
acci dents, and mgraine (Meltzer,
,‘NburopsychophannaC'Iogy, 21:1065-1158 (1999); Barnes
& Sh phannacology, 38:1083-1152 ( 99);

ﬁ%@z ?Eu?830| Bl obehavi oral Rev., 14:35 ({3gG§H001234
Re cent e\(@g@lﬁ nce C%&l@}n Oliye hlgg}l |cﬁ@t5.se 3{ anﬁ: S}Elﬁc!_[&z afe® ﬁl%ﬁh&d to treat

subtype in the etiology of suc I cal” ‘condi t1 ons
hy pet {8 BRI hr Gtso &FS COIHIi'O@?déllSn]émtEd AREBED &% fheir side effct profies

I schestlaal dﬁpﬂé G‘S_Jﬁzbrﬂ’nor @ﬂ‘exlgaiebétmnp&)%fam&d Bave 51gmﬁcant adverse effects on
SChIZO hr e ord

dis
o SoraBy Lo Bnakn B R RhitanTe " Pl BRBSI i Gary e o meir ofects on
dev astdakionghumen motplsgy@thmatsm g wihsonte eerg tdyad;mc @iclies] § potentially life
appr % e
esti t%%te & ugi{a;let eg%lt %?gTam%anm (gil% cost n?c (g & %gth}ggs emors, and
di agAdsF @Shﬂ?séhtwe"el@ﬁ’ém eyt hawcthetlar. fmlefé Qe Rgwei fappical” agents
of imdicvinelwadverafitect ed by this di sease exceeds 2% of
t he grosi ggtlo al, oduct (GNP) of the United States.
current t %’L‘Ptﬁa‘}’?as VATERFEE PO G AFSTREE SR &r gy number of
W t _hcentr£| as®aoherge ugsroknemitea Sea@ptbs,pSnctklidg | @paminergic, serotonergic,
Ant | ﬁ?e\ﬂgrgi?trhu%&nmﬁaﬁ? ﬁlgt];rﬁlﬁ&%lg ?ecép%rsarﬁ?:llsll&&?'ihap ﬁ)lg IGL‘[’.IICVB?Ld adverse

synpt ons uci natrons "and ‘del ust ons
t heyetfeptp @i}b@ﬁtﬂ%ﬂ agfgnadigted Phﬁiﬁtwéeq%tgrawtms SThapizh ﬁ@ee of genetic and
(e. gphﬂrnﬁaﬁdgﬂ:lal B8R @R MlesaMelPEF RidBbes 1BP BllPYred %dievelopment of

pover speech 20041064738

PCT/ iﬂ%ﬁ%’%ﬁf@% 0“'[1660857]“’%85 8?1{11&?““]‘??%‘% ofndfjeopormal physiologic or
cl aspirlgtiolagit opsy oy ptriasr araptopndyps. The theteds 4 eabib develop drugs that
psychot OlBighls € hes&..Cappo. t

however, ée%ct% ei Emrs‘,?d ? %péogt apsrgeosf [ édﬁc‘ilé T“k"“%f 1%glﬁl‘oaﬂmner‘c:’“ ¢
t he mﬁyﬁﬁﬁﬁmeéﬁm@Fder gener ati on conpounds have

SI gnl fi cqnisopdvans gre@difn@ GheoryOR: tﬂauﬁ@ﬁhnjmt@ractfoﬁ rb@tahcﬁ;@ychonc drugs

hesg "extrapyra e effec erne
{hes PYat aRPBMER T TS A P REEBIED S 3 B o affosoniom of
be b@mmmaenlem@emgbomd#S@dmwﬂanamﬁMQMSﬁﬁaspmmgmmmafﬁyﬂzAman
lif ealtemfé %Iegﬂér E‘Qchgﬁﬁm fo@ﬁr@gs%ﬁ{raﬂdlp@ﬁmﬁﬁ eﬁﬁ&c& %Q{%}y throug antagonism
syndrone) and chronic . 0; , hisias, trenor
t ar dPf Eeighjrerd ﬁ’éﬁ‘%&“ﬂt@r agﬂah é‘@’éﬂ‘iﬁﬁﬂ’e rough fsérP*P%ef%"a\?@temS S-HT2A.

t her gft@o@sts £@ LSS QBodN@MBLates bty Rbatind psyA@EN tvithouf kRBp@Emidal side

thesgfadverse ef fects. 100581 Antipsychotic drugs have

been®SK6wn to interact with a |arge number of centra

nonoam nef@OL  ndimdtionadinginst teewptorsgwepticor Ssunich dl @i ing quicscent state

dOP AR AEEA fed b9 & OHAREIG Sronis FUANIEL A teswﬁ% G appreciated
d histam nergic rece

t her sherory.df nghiaosh atiEs § R@P@@é}ﬁ%w&wsrw@@@n@rsef@*gmmeécptors can exist

medi af £garid¥ly détShibd Gt MOELMEDE: &uta«tny@ﬁ@eno{h @romktg NThis increased basal

e U R T TR R e ng—
devehmbw&mﬁE@&M&Qﬂbﬁ%ﬂﬁﬂ&&h&ﬂhwvﬁaG&ﬁﬂ@Uﬂdﬁﬂtm@zmmbhmadWMeor
aS t tﬂ%ﬁtg/gtg ﬁ{e%n%?e%x%l&?re%g%t&gy hp&%‘?% 818{3%%1: ?Ag{gag lmﬁaoglg.lsts compete against
s u bt yag)@wts %l@vem egopisis forgeopes é@l th? eeoehiy Sivbiy wf m@SStthmmtnnsm ability to

ar e $8hAaGllNa thalor kgt RERREYr cl asses and

subcl asses anongwt nmonoani ner gi ¢ .
[0061 e have elucidated an important aspect of 5-HT2A receptor function by

applying the Recepior Selection and Amplification Technology (U.S. Patent 5,707,798, 1998;
Chem. Abstr. 128:111548 (1998) and citations therein), to the study of the 5-HT2 subclass of
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neurotransmtter receptors. [0059] The prevailing
theory for the nechani smof action of antipsychotic
drugs involves antagoni sm of dopam ne D2 receptors.
Unfortunately, it is likely that antagoni sm of

dopam ne D2 receptors al so nediates the extrapyram dal
side effects. §n goni smof 5-HT2A is am ™~ afternate
mol ecul ar _mecharfi sm for drugs with anti |bs chotic

P P44 738 possi bl y through ant agoni sm of  hEFHHERMEg1234
é%got %?lone%ﬁo% eq{ §A’lg nsaL p&l&%@gg ua%a&; ooq rre&'h Pgiﬂwhon that involves the

sero |1 C systerrs ant ago I sts are
hetropledony @p@wa of spaebiosrain axpmpigkiant fbeakiath g Uy Bfgaibrology we were

Wird ROkEmoE ks ARY Eﬁ{% dglTogl ﬁ@ptoﬁfﬁoﬁ‘s@gs SsigniEORH Q;Imstltutwe or agonist-
Traditionally hese receptors Igeen sume

BT el PO TE R AP B e DL S Ty Pyrfygrore, by
blkerddy rRgingfa Bfie AGA SF c&naa@r défingl hh&ﬁcnﬂﬂ: tcbﬂit}ﬂ)tlﬁﬁ véth known clinical

3P 1;[1 g% r?pﬁéhaﬁ&ﬁsc% I‘ eCI ead} tﬁ g 6?n3)0unds :\}rﬁg %ﬂhasyﬁlg)tlc efficacy all
dﬁfedtaomnnnqn ecaphior sropmn Iéeml:s ll of nhese pewroinaks,| yhich are used by

Eﬂlm&se&l t%&taptsﬁhésﬂ Lhe 5 %Qfg%%epo%ﬁt ipeb X RBUPISAASThis unique

nists. I'S I NCrease asal act|V|ty constltutlve
almiqomrwco@aﬁ cogeslafioft b pipgleressytor WhpRRLR ERPE RS @iflench thet SHT2A
AIQr BlvSrse a%&ﬁdﬂl @Qﬁﬂb&taSmeoﬂﬁﬂsni dﬂh&iiaé‘ﬁhc&g effik &Y & m&s ess

lntrlnscac I ec t the
~can a@?‘%% at ¥ Q,%‘fi‘]e %gfﬁ%fgléat% |0£& %Ir Mer o ant1psyohot10
: b@ﬁmeﬁb revedied thai fheyoostds &hd acitigasmdtige Ieta&dh‘tquitor subtypes. Most of

%J%gﬁa &u%{ls diﬁz?a gn?st t%gl%[ E@J ( ec%(ﬁﬂ{ %1: ﬁ':bé'gad (gmlﬂéf %Etﬁ/ﬁy at multiple

agonli S or a pt or, 0 not
g@s@ewgmeceptm aubtrm dnchiging pepajoningrgicy PvRIBineTEie) AdiPRIRiel Tuscarinic

BtanPher @;@&hbisutrmyﬁoarda&&m el nlkajaﬁ:&;aﬂm@ for {h0 REdkike \Mpotensive,

e eI an | %te a c{thct ofb HT2A . r eceptt 3 .
bt At P " B reetes?|bg Bf piof] adfppface to dovelop
Aﬁfpﬂyduﬁds ttat 40 ﬁle?@\@htﬂ@h@@ym(tiﬁ thePPalT Bt re8epfof) PutAgich hi@ e or no

o eﬂ'%g?%%ym&x%@m% 1 ShARR) duf) bhiaess REERLD) « s

class of -

2@9@%413*133’3 pefyl irsthe beptrgol F3uma dfgiedfign aSr @&@mcwg@ and may
Rvcidvhe hdverfe RQAQIRbGat@SERY0{elcb16/6 ot ifiaitGbdson t hat

|nvoI t he_, het erol ogpus.expre SIO of rece in
el 1 BreoBraens SPRERHE TR FENE SLRAFEE; e e pinealy
alado@mh Gecelenr® N &t gna tembddiaht, ﬂatcpmgouﬁd MIOA inepepi@isbat the S-HT2A

%Etgls S ﬁdsggypgﬂrrﬁ:ﬁtg erﬁ)gﬁleﬁtohtc@ﬂsltl‘égmenﬁ x%gagéﬁigs‘tﬂe human phenotype of

pen ent receptor activit at ent

Aprsl Teqeplet bype Shown hgh thepmmpeyad 3% Formulpe (Pt enupiey e sigpaling of such
C}bcrestﬁss by tht SiSsbdcO BF @mh&ragﬁgaﬁud RABE updn tBefbdpat.| YhedBihdigd has thus

i nal ounds I|n|cal acti vit
Tch B mrars Ao ot of 8 s 0 ot R ottt i non
ng:hst-atnﬁulqnsly chisttiiive efehiliogagspambds thas Hber 8 TAA comprondisplays. The
| ecul roper.t V. rl A Al
U%@%Fe(%a&glﬁéat ﬁaéa g%gpgi)}% ort; g;ra;ngt%% (gtmfa}n ér%vgrfs? %@Iﬁ‘?gﬂg&: ngtgé;éé rt‘lﬂl.sﬁle compound
viers tiefebiliido eesbrizagbe esktation ¢PEN 2Argespion thay @nneétawd bsrhrndggenous

Uagblqyﬁmefdgaﬂah&%tmaéam%@ﬁgg c correlation at a si ngl e
receptor subtype is conpel | i evi dence that 5-HT

r ecept®04)i nv & et wetimetn ths coanpﬁmdewplé}uian@cmﬁ% grﬁl%swely high

AP SHkEI0AtEioRErl BACHTI AsubiieaN SerotérdDR2ehtolatiaivk &Chther subtypes
phar macol ogj_cal cha&gct erizatiqn of | ar ge nunber

atft PpSPETEt ¢ ¢t 536?115 FHF TR 1 AR EHEYSpess B%%G“‘Iaﬂy the
bi:o@amiaetit Gl-pkqtenﬁ(foup‘lkﬂ rkdejabrg sickbhadopshineeepbar subt ypes.

g/gf fag ni s]{ hegrs n‘g‘fng idfglala%%@ 5>/th‘t='r Orlr'l‘ltbgg’/agﬁfﬁﬁﬁn%a{.mﬁl‘)éaﬁmtmg

nynons pbdighse conditieptasmcigeibrithpmpaired fopbtiod) in garticular elevated levels of
serotoni nergi c, dopam nergic, adrenergic, muscarinic
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and histam nergic receptors. This broad activity is

likely responsi ble for the sedating, hypotensive, and

not or side effects of these conmpounds. It would

therefore be of great advantage to devel op conpounds

that are selectr%e i nverse agoni sts of th€}5 HT2A

_receptor, but whi‘ch have little or no activity on

ot her nmonam ne receptor subt ypes, espeC|aIIy dopami ne

. D2 receptors. qﬁ) conmpounds may be usef in the
treatment of human’ di sease (e.g., as anti-psychotics),

and TRPMUEBY the adverse side effects associ CEES2004/001234

Conggﬁgg ogeésgeag%sﬁ&gg GRbbs, | PBL AR Bbncdl AORH isTheociared vitn

r ec dpireieslevelspéerpiop Bimiptiongp phspaimical ab@‘@é‘ﬁﬂsors In one

enbodi mepbse) t hepGNpey q}@vz@:ﬁﬁf %yﬂ&edlz@l HuS&rtals QQuh-O%Eyolﬁ}tloglcal diseases
the 5- HT2A receptor, eri nents performed o

cel I8 PEFERLY y"‘h%?(jp (¥ |°f1 @‘mf YRUATERY gH RSPy &Feptors Such
sai d:oﬂsﬁtﬁﬁ;&taﬁtfwtjhﬁigﬁt 18 hﬁﬂ!ﬂedvﬁh&bntﬁdﬁﬁg ﬂh@mﬁmﬂﬁce@for \ﬁmﬂf d’ﬁyﬁt&‘uc inverse
(aé)s eaa(%:ngg 3 3}/ % %ﬁs I n Ialg Ian%S A f’eﬂﬁ/ actmlg ezr?eg{) ﬁlg 00mp0un(}s with known
r ecepriod actfme incusmppsueréiirisaliseash e detraminedf el rrdmpaynds ogtheagpsychotic

i nt reﬁﬁé&y%ﬂ %&éd‘é'c&ﬁmﬁl mJl&h}ﬁr ﬂr&)@x%p N@z[rly%ﬂ gf thsse @Q‘J}p%uﬂd@ that are used by
attenuate the basal non- %onlst stinmul ate

condEyehigiity e t@?‘@’ﬁ’ﬁllmimﬁ Fere dBpORDE BT ngthﬁém’Sl“f—FF?’ASts This correlation
r eCGDE@ﬁpeﬂh@ plideyis. thak BHTDb edpwatiivese kivabmtihe GawpauURethanism of
$:an inverse agoni st al so indicates

uﬁ‘as the ability to antagoni ze the
activati dﬂﬂﬁ’ﬂf 5DgidfIEQ pbarpaselpice} ehatadierizatiog ofie tirgatnidbehyf antipsychotic

en d EM& in QQ%&&B@ r@a@al&le% %@Pﬁb@seMa@ @étivﬁy ﬁ%ﬂl‘pﬁ&ﬁl&ted receptor
i gands. [0064] In one e 3 i ment, the conpound

of
for nSH‘PtH”f 108 a0 B HI ST GBI amszons, o invecse
sel efgbdisti fcvityo\eBritistipten endnedilri2dics watpr@e siypse @luding Nserotoninergic,
E gc N ;:or Sergi elac%E L é%lgsc énrtlga%% éﬁ%%@% SI"CC?}%OI‘%? ﬁlélir? gr':)gdt a%ﬁxlngf is likely
r ecepromsible ﬁmoétp sgﬁatmg,u lemtaqslw apdy motoprgifroeffeets o€ hgieccompounds. In one

G pr QluSdifdes 0&5@' c%ﬁl.pcruﬁ& Rt Bihiia a}J %Bssé&:sdéfﬁﬁ@ NE for example, 2 novel
receptors. 4 he conpoun

t herS? E'F%‘-‘P’%‘“Efeb‘t‘é’ hgye SuT O S%%f"?rﬁsgg%&e"éﬁnkaé\ﬂ“gtt“ﬁ ﬁﬁnpgunds
sy npt ons [@Hs]di S Base etbrdthet m@hoﬂssmwédde@l inbit |act1v1ty of a monoamine

T8 W00t bbb PO atl RSy S consining e

es peepraing reSepiqT, yith pe efEgstisramounfpfdbheoppevsf f fo j (L) dfrccording to one

f uncitRBimbS, RSSRGhiad @&pwhe R serdtdHR ORFtor. |18 ¥R ctb@fiment, the compound is
rrati ons

rece tor Stl or p not pI ca b

[ GoeBEte fnl HATL Braor BiSrs ;?b"éltehélg‘i’ gy, fpa porpound has ile or
cert ﬁbnanﬁﬂt;rmo psiyichobibg ispes of Bipeasiedudingogiat seb@n@ausadto:s and most
by a er o FEC ts c Ia .

modi fi ed [WS&] coﬁb'a%yftﬂﬁgmtﬂh@gﬂéln@v%ﬂlﬁmﬁ@@é%ﬁf@% fwwqmp& be a subject

synt et hGo hdMRL $6h-huBB0) %ﬁate- or BYurfbn! Betrboéptbr @y bR @eaRed in the central or
| ar ge nunber of centra E% actlp medi ci nal conpounds

wi t hPRIRBRRA 2o eops e Pleat 18 Pl neur opsychi atri c
di sease, jpodet Hﬂlﬂhy@tesd ntaalko oApPOURde fiviE-h experimental model, such as a -

anti Q%lyc%nmkle ﬁl sysaernl t%a?tymearlﬁsses ah%oxsgmg r%: Sﬁqﬂﬁp capére% %’cjt a%{ thereof that

property ese conp
by psyeahia atonqasltns receptafr,rog apulﬁsc}ﬂ@mm :NOW@MH% @iamleStCé Sl@b systems are

p ote ﬂ% Pescuhgg &llls E%%Eeﬁg I}}lg?&%{toa%gextrg&g o lﬁé?és rﬂ_ﬁ:l‘e@f. iCQfl‘s th'clt ﬁlay be used in

Ing evid A receptor iInverse .
ag onfhsrrgsent getipyl Belideatoy welts isanibls (9 Brediatipg siepad \andictien via monoamine
effi 9@@@(01’& BspEB}H!I?Bfé 5-H100 6k dptdpedithdr Hﬁdndb@@lbﬁ&ﬁ@laﬁ&i &alis receptor (c.g.,

characterjzation of a_l e. nunber of anti h
cex’ta% types of neuronal cells ?ncg for example, natively exp essy l?le QETSA receptor), or

t h tan’%qq%clha}w(egf)cac:ﬁ

-
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conmpounds in our |aboratory reveal ed that they possess
broad activity at nultiple related receptor subtypes.
Most of these conpounds display either agonist,
conpetitive antagoni st, or inverse agonist activity

at nultiple nongam nergic receptor subtypes including
serot oni nergi c¢g: Mopani nergic, adrener gi,_ﬂ?f; scarinic
‘and hi stami nergi‘c receptors. This broad*aCtivity is
I‘Wé‘l“‘;‘/"“?%spony ble for the sedating, hypot @REU§W4/ige

FHW% Hng tra!n&?chm% ?]f:cecl%; gqnt% gla nags cfontfmn‘g,u o peg%f)io)l gy OS guch cells are typically
wihindiac sellaby othgeukerainrelds, sugh monsedt celant X&plsw h@cmes;), bepayse cells
Y 1%&,erfb@gé&s$§g\§5ra1§§aékecﬁé R VL 5ilaf BuBLLRA! Rk BAYor the present

exl sting COI‘(I}‘{pOUﬂ I n ohe enbodi nent

PEPYST- Syaepked ﬁ“"i‘bﬂﬁﬁ%ﬁ ipelyet PoTmpype é?fo'élasﬁfﬁluld@ﬁﬂ\‘ﬁ% 513 (AT CC CRL
I@;@)e RhiOK respbhdsSo AREAEE SOPITN e&BiSrs @9 BiirAGdtih ) o RthRAD A 63118 @Pace

oo B e U B0 s D s B e Frstan o e

faxaseb (1037 Otkke oefull inagmilan odlle for drelyodenraathod indlede HEK 293 cells,
' or is a serotonin receptor. In one

Hﬁ‘g%gﬂ rg%dbﬁggﬁlg conmpound is selective for the 5-HT2A

r ecepPWill sulferesmbodingent prerdden aethedyiobiititing activieofaonibsumeated

- Basodifidat hoRHhine fodbyek aNl1icAbbWddd Qurd kit M DY fdnBin® iRElame. In one

types of rece |nclud|n ot her ser e

Fatodipery &e %‘i‘&'g’rfg% TeoqRF PlaéﬁP $ 3FWViRp i"oaé‘ﬂtﬁl F‘b‘?dtmmt’ the activity
@tﬂé’l@i@@ﬂoﬂls fhe ogkteative %ﬂﬁttﬂftﬁoft&u&hptas dopanai nergi c

rece p 06 ngbOIa]IﬂerﬂI),/ %‘IC lﬂg QE IﬁC%ﬂ: t h & a qgsn gn%én SGG as a
recep or nay, or exanpf e ] ec suén as

sigpiied ToSPORDR-t4 m@ggmm@mémhas priiraer.an mﬂmwemm agealy such
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or nodi fied nonoam ne receptor. Al so provided are kits
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Al ternatively, such a high-resolution map can be

generated froma conbi nati on of sone ten-million
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approach may be useful for identifying, for exanple,

pol ynorphisnms in a serotonin receptor that Ilead to
constitutive activation and are thus anmenable to
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t her utic e ficac af et a ve
E)“S/CQE%%T) ORi"Ag o f WO &rén%b“ﬁ%(%a{soern 5§ aélgﬂgh()ﬂ% %ﬁ% egt%? Ke

t ar geltilopt er Rctreomebodimenhcthe ewmoawdﬁft foyaulanfl) oy aieegi ot tregt the
kﬁ@éﬁﬁ\ﬁe s!;/ﬁptoép §Cdefrlife Alubop syc]géﬁxcc&iﬁ@e A Ring® Q&lzgﬁlfr'egua A3 tmonotherapy

SpeCI i cal y Interacts with recept ors as an
SRt vt to Fsdicanral Kist todieti e Pratiye FRROR A st fipeasts-
formujeairl ) ke bicaiRAs, &e%lﬁﬂbuﬁﬂﬂ'@cbrﬁlhlﬁ ﬂ]) kiyo MdytuBed to improve

%ﬂggtﬁglﬁ%‘? foég‘g‘%g%m 8?¥°Pfy§$%%$g5%%te 3‘}%?% Shee o feia %9 ?m{hbr apy or
am il PEYE oedicatienigscdda rebibe pviticedptod @ﬂqulhmse@n e
‘ %@gg ({}g@%amﬁoqrr otonin 2A and/or 2C receptor inverse

agoni s re used to treat a variety of Truman

neur ofBhi ailks omppusé alfersnia (i megterfpiliceid Py pieheds degorived below,

S Bl 208HS86d ViRse CiRAE, ORES of T ifg tho 8BBVoRERInCIude, among others,
di"sf.ur bances associated with denmentia and psychotic

Jeysiiisgien fhiempegaiure, sQligah 820 %: /& conpounds di scl osed
her ei wihzve Uhtﬁmtkaﬁﬂﬁ@ﬂﬂﬁ$mghwh@ﬂpﬂ®whiMﬁmﬁmﬂﬁimﬂﬁﬁwmm
cma)tc ?10 acnpN%IQ% an% e’éﬂ%[t pmduc Qxe go%@&] op 1%1'119 tive

PR patt ents hPCert al neuropsyehiatric
dlseases 10105] Antlpsychotlcs and dopami ne receptor
ant agoni sts can be effective in aneliorating positive
synptons in schizophrenia and rel ated di seases.
Unfortunately, nmany of these conpounds significantly
wor sen notor function and increase negative synptons
or | eave these and other synptons untreated in these
patients. Biochem cal and pharnacol ogi cal data
support the hypothesis that potentiation of
serotonergi ¢ neurotransmn ssion may be

a cl ass
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pat hophysiologically inportant in the devel opnent of

t hese unwanted effects and conversely bl ockade of
serotonergi ¢ neurotransn ssion may reduced the
side-effects associated with antipsychotic drug
t herapy. Wil e #igt being bound by this theary, the
.conpound of formila (1) was selected to ‘eXploit the
rel ati onship of serotonergic activity and the limting
. effects associat%?) wi th antipsychotic thefapy. -25 o

WO 2004/ 064 PCT/ US20041001234 [0106] I"oper.i dol
i s ag@§%?@§¥%§ntipsychotic with specificity as PAT{§p2004/001234
‘receptor antagonist. This conpound commonly is used
to treat the positive synptons associated with acute
exacer bati ons of schizophrenia. Unfortunately, the use
of this conpound is asgfciated with a phethora of
unwant ed notoric sidg eff@aHsGNi ncl udi ngnakat hi si a,
par ki nsonpm tar di yesdyskPagsia  and reurol epti ¢
mal i gi nang_‘;/ndr"brre i s ¥Ehoufidatso~does not al ter
or worsensJnegative [synptons andlidNe function
in these p&ients. [6107] In one enBodiment, the
compou f formula (I) can be used to treat_ nmany
si de- eﬁ?’é‘it s thfatomprind f fPrgme aiY) HRVENSEESIZEh BY djs3fment of the
Fosmexanglfemulh () enimpauitbrafidd o pothsaiuf kirbdmay in BQethyl formamide
uiﬁﬂﬁjmgq$zbggatnent of notoric side-effects of other
a |psy8%d&|c ‘agents such as hal operidol. In one
enbodi nent, the conpound of formula (1) is used for
the treatnment of notor{c side-effect associated wth
hal operi dol treatment ~{P10g]s.in on odi ment, the
conmpound of formula (|) may, used] prophyl actical ly
when for exanple, i cormnsirder e cessary to
initiate hal operido er apy_and | s feared that
motoric deficits may Idevel of%-©[ 01091 I n sone
enbodi nents, the conﬁ) nd of for (1) may be used
to treat psychosis as a nonotherapy or as an adj unct
to medi caments to preggnt or treatpgntipsychotic drug
side-effects caused by the nedicanment. Alternatively
t he coHBSﬂnd ope qogp(ﬁlﬂ¥ of fewlargéf)) c%qéaeﬁpqygﬁed tg the compound of formula
C ANpibyradeti @vithipblasshihedroi¢OiipetadByatadhi ch al so reduce
anti psychotic drug side-effects. [0110] In one
enbodi ment, the conpound of formula (1) nmay used to
treat the negative syfptons of certain
neur opsychi atric di sgds®1 ncl udi ng gthbzophrenia as a
monot herapy oi as adjﬁ?gﬁﬁﬁﬁ edi caments used to

t om°of ™ #he

treat the positive @ seases. [0111]
In sonme enbodi nents, e conmpound ®fF formula (1) also

may used to inprove ccognitive funggion in certain
neur opsychi atric digease includinﬂ schi zophrenia as a
nonot herapy or a adj unct to i caments used to
treat the positive 8ynptom of thes®)di seases. Met hods

of pre i on{.0; f AL
e’ syntiad) podep ek 8 JEAE RN S Al a PG Ak b Mthcahons
ot K)o oPotehw e e el EF 0P piedise thyicprgpordeot formula

megvapdol ogy include, anmong others, nodification in
tenmperature, solvent, reagents, etc.




[0113] The first step of the synthesis, illustrated
bel ow, is conducted in the presence of acetic acid,
NaBH3CN, and net hanol to produce the conpound of
formula (11): -26 0 WD 2004/ 064738 PCT/ US2004/ 001234
NH2 NaBH3CN N I\/b(]—| F OF NH [0114] The, gonpound of
formula (IV) e synt hesi zed by treat(me of the

compound _of fo rfula(lll) with isobutyl bf oni de and

po? WP Bcar bonate in di methyl fornani de PREUSZE4/001234
about 80 C OO0 O'" i-BuBr O K2C33 DVF 80C OH X

(IM(1V) [01151 Theocorrpound of formula (1V) can be
converted to the co d oforbarmul a ~N&3 by reaction
wi t h pot assi um hydr pi de i ﬂmheﬁmgml /water: O0 O CH

KOH MOH H20 (1 S) [0116 Frhe ¢ ound of formula
(V) is heated to ux w th—d*rphe hosphonyl

azi dc. (DPPA) . and, proton sponge |n tetrahydrofuran

"(THE') to produc e compound of Prul a (Vl): 7 WO
20041064738 PCT/ 004/ 001234 O DPPA Co NProton

Sponge THE

) (YD)
JO117] Finally , reaction of the compound of formula (I[} with the compound of

formula (V1) in methylene chloride produces the compoumnd of formuta (I):

F CHgCIg 5 \/k
. \@&irﬁﬁ

am 7 ®

[0118] 'The tartrate salt of the compound of formula (I} may be produced by mixing
" with L-(+)-Tartaric acid in ethanol:

I | .
F QJJ H ol Iéﬁtgr)iﬁmm o 3 C) H oA HO‘[COOH
QNKNQ — > QNTNQ HO' “COOH
o o) ,

2

EXAMPLES

[0119] The examples below are non-limiting and are set forth to illustrate some of the
embodiments disclosed herein.
Example 1 - Aponist Studieg

[0120] Parkinson’s disease is typically managed using direct acting dopamine
agomists. 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 Dy, D, and Dy receptors located in striatal and forebrain regions. This activity may

compensate for the progressive loss of forebrain dopaminergic innervation thai characterizes the

728



reflux CV) (I) [0117] Finally , reaction of the

conpound of formula (I11) with the conmpound of fornula
(VI) in methyl ene chloride produces the conpound of
formula (I): I Co NNF, +\ CH2CO2 F NHN\ O O

(1) (vt) (1) [;0118) The tartrate salt of-~the conpound

cof formula (1) may be produced by mxing -with
L-(+)-Tartaric acid in ethanol: I I NL-(+).Tartaric
.acidNHOCOO\I : C~ O- EtOH F O NxN i NxN HO'

COOH O 7z EXAVPLE: [0119] The exanpl es below are

non- WP End are set forth to illustrate scMfE/ERI0H001234

t he o
St u dlf eg%F‘g 1‘%‘8 %a(g'{ﬁ% s O%?gﬂ gﬁé gogl S%se%ge{%e?%g felce g JLERA possess
manaigpét e@pﬁqtgacﬁwgre:@ tothaT teceptpreel dyshurdion éHT%’g @liiﬁ SHE.C receptors. Using a

Exanghesofdald RtEol 398 oq{mcﬁ&gﬂfhgﬁﬁ dsis ipeh bd& BaL9Qb1aE Qisuride, and

bronocri ptine, pram pexol e and inirole. These
dr ug*gma?céptt% &ﬁ@w a&ﬂﬁst@ét%ﬁs éfcwr% 3 Eatieatoprthyt g qauivalent to those
agondytsérveﬂ@{thélhuhayn Biredefior. (EQpay A0 18)2ad T8l 1and D4

T

of fapiglidaiaming @lpﬁaﬁmormemgmptwrrmeér watsfudipd. t(ReetU.S. Patent Nos. 5,912,132 and
char agdsek | 1, a&’zﬁ WO, 200 Qo ditape3

o) SERELT AR T 1, o Fonever, Wil %roﬂmsmsg?née o erned for a
s peciefersgcsriplf agppig é@o"ébﬁﬁﬁﬁ %“@Pfém%@e Eb%rﬁf@rea%éuﬂaqgglast used for the D,
poslsﬁ&?%tor pead @.ﬁ}ﬁnr@lggﬂﬂs ber@6ilid Whstidedator @t BBT24A REHRE.0CSmpounds tested
i ncluy g .oHT2A SHT2C recepto .
phys?” g]"%gldcpaafnfn ¥ ggl%%l Ve THHY 95‘?1% r & cm‘tl‘%bn Ajrides Sfjpd  triangles),
it i wostropimeli@led wanbrds), @rogiol(dreiesqudrisk exndi peheplida Kfdled inverted triangles).
bro np&én!cf@é df %re@nﬁ%e@%ge@&%heﬁzﬂ&%ﬁ%&ﬁaﬁﬁn@ﬁz r&%@w@rwgénmed and

recept ors hat are equl, valent to t observed

£ s TG RHEFT B P TR G M AopAPAT . T Ushi-OPgh M, csinpirle-3.3
1). ﬁlﬁlﬂr&}xodiﬁﬁrﬁg 48 s, Bld&%fﬁtoaﬁ&ayaspdnkkﬁ AR tuie VBt $iov@f compound potency
gg?;?%mg% SS10 one rS ('H i‘; 6606 c()jpngama Igcg rasq;‘g’rt(sggqglga nknﬁfb?ﬂpig stunde-() 0728

nin recepto
Nos. nl¥, 9dmochBe-aA ng, serotonm—33 nM, and pergolide-0.22 nM).

[0122] Because these drugs are administered in the clinic to achieve D, receptor -

occupancy, these data argue that direct acting dopamine agonists are also bebaving as SHT2A

receptor agomists in vivo when administered in therapeutic doses to PD patients.

Table 1
Serotonin Receptor Agonist Activity of Dopaminergic Agents Used in PD
Drug ~_Dopamine D2 Serotonin ZA Serotonin 2C
Dopamine 8.40 +-0.32 NA NA
Serotonin, NA . 1734004 7.29 +/-0.10
Lisuride 11.60 +-0.36 10,65 +/- 0.10 761 +/-0.13
Pergolide 9.45 +/- 0.06 3.05 +-0.22 6.66 +/- 0.08
Bromocriptine 9.30 +/-0.31 875 +/-0.14 5.80 +/-0.05
Ropinirole 8.19 +/- 0.58 6.85 4/- 0.77 NT
Pramipexzole 8.15 +/-0.38 5.93 /- 0.74 NT
Apomorphine 6.24 +/-0.11 NA NA

0123] Data are derived from R-SAT assays. As shown, all compounds displayed full
{(=75%} relative agonist efficacies, Data are reported as —Log (ECs) values +/- standard deviation
of three to eight separate determinations, The VGV isoform of the SHT2C receptor, and the short
form of the Dy 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

.20.



5,955,281.) In Figure 1, data were plotted as
percent age agoni st response as determned for a
reference full agonist (100% versus drug
concentration. The reference full agonist used for the
D2 receptor was..guinpirole, while serotonin was used
for the 5HT2A /m%ptor Conmpounds teste?“?L%clude

| ed

do amine (filled squares), quinpirole (fi
PSR i suride (filled triangles), hrofSEUSHOHpE34
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SaluGihQIhsNnMOTA B FIMR Stjvidukts. gwﬁmloﬁaah ﬁmt@@ﬁmatmdchenucal clagses,
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Agzmstgted Aet thwswghozoémmp amuneplogic @getidsst hidledndgens B be blocked

& R IRRAD A R e PP RR 8 e R B rommncn

pplecyar pryperiy; HIRAdwepier iygrsazeonign. 36 10. 65 +/- 0. 10 7. 61
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0. 08 Sﬁ)tno((j |ne 1 8.75 0.14 5.80 +1- 0.05
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onpound
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(EsB3 higly afini8Sortthe d@hﬁﬁa By dibelayi biaiob@rﬂne r&depthid lafneliBal autagomsm

E}h%ﬁst re%g oarlsr a%lgrhe %t religﬂeg ca?%o?ysoff}gFBe V%k{%%g%%;qrggg%& Bq?huon
\A&Elﬂ@at@m Dﬁ Eefdth @n’tagptuefs,ehm atitepossebdle didn ohgesofndditional potent and
3&dca¥dofoicalt el%ﬂtoéc%u%% G S Gk othg%ﬁaﬁg%lgg&gﬂa& subtypes

activity of these anti-parkinsonian agents
serptapip dersingBussain ed| bistanjinepiq eeaapiosns Of dfresq pdlitional

glﬁilkﬁlﬂa‘tabiﬂiﬂs GHUZA FeRebk T BMracQbns s BBn R Qubj@dt B?—&Qﬁﬂﬁm @ﬁgy That
_ai%t? \%n%g) @4%8 P%H‘Pﬁzlgm‘rl 001234 hosi s. That

CEPPET I hAT iivd e R SHESY “1‘3 15 pERienis, 4 feoeptors,
iwas demntimict by ﬂwa&ﬁmwwtoﬁtmhganm bindingrehniyas (Bedrik Qnethodologxes

%@édaﬂolcﬁg#rr}eﬁvtﬁétda%{ b tl?e naw% {TE I}]%Gl‘ c%ou gaweeancatn_raﬁlggagchouc

these uci nogeni ¢ of  psyc
EPRsYcheficrad @ givep Ittceriere Horgexprumid; dhe mﬁhqfﬁ@ Iaeounhlzw to distinguish as to

3ol al dn@SoREssds rb@§t%fe (agonist} or negative (inverse agonist) intrinsic activity, or if it

lacks intrinsic activity and functions as a neutral antagonist. Recently, this class of drugs was

profiled using a functional assay that can discriminate the mechanistic nature of a drug-target
interaction (9).

[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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cl asses of drugs as being relevant to their ability to

i nduce hal lucinations, particularly visua

hal | uci nations, in nornmal heal thy individuals.

Hal [ uci nogens fall into two distinct chem cal classes,

t he phenyl et hanoi am nes, and the substituted

“tryptani nes, both of mhlch are structurally related to
serotonin. Many in vitro studies, utilizing

. radi ol i gand bindqﬁy techni ques, as wel | a%ELunctiona
phar%&ﬁolzglcal assays, have repeatedly denonstrated

t hat Y ha&Pligs are” potent S5HT2A and ~5HT2C r BEEHEE$/001234

agorﬁ'n%g Sbv1t(1$l)e ex:%pﬁo% of Bk @lﬁ)&tlﬁ!ﬁgh b\éhz\ﬁ&d%t P’ﬁée@sspo tqle%lveclgtl insic activity

normal vol unteefrs are adm nistere
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activati uti| neur o-

T LT L R ——
and eﬁt«:aaynfar@uhﬁgmbsadce a0}, iracértaresivinf  hal | uci nogens can be
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sy nﬁ? e‘ij‘é\’}%‘f“’o*ﬁie £ ctsgtl)ggﬁ% tlgjh]eeghapsf E{%Frgﬁoq%‘d be used in PD patients to
t herapeltyskingjpt indhaivexsstt Unbrimaaigage hdj@8eof these agents are not tolerated
d| st. t di. ff Q

it ?B gtgegﬁ O?cl-ﬁcﬁﬁtémgrge of %Btﬁlgfu%ﬁim} %6) f tllic aﬁyﬁ}c a?&%lts only one,
ef f |°é‘§@ﬂnt?u Bas S}l@?(n ciferey Fryfr%aélllgeﬂlew aidverp me%sﬂ@ﬁmdwd/ oidy eﬁects in PD

t he pd8@usQfithad Bht@\%)‘&ﬁ&hﬁ&haﬁzﬂﬁ‘éat s ?lﬁﬁ‘tah Bﬁa&‘&z@@ﬁﬂd&&mﬁh of the in vitro
nity for

known to 0Ssess hj h aff

sub TP R P e P L Lt SR GO g forthese
of tdiffise: t eeeptiottisnsunder | i e the therapeutic efficacy

of these (%zéigs ITQG déﬁ{gﬁﬂmgo%ytﬁg oc%oz&)he il to"ilquédt ]l_n% gtl%nts comes from
dopam ne recept or antagoni sm these a gents 8 SS

a Wi dulics 2R G@at@f:nt—g)ggqetl mgm]msm p@{“@n\yeﬂﬂqﬂgﬂed placebo controlled double blind

phar aeeal @l gak Is%wheime\é@ﬁbm@fst dtiydadibi Sn @ch]ﬁﬁ@m Qhtich€and does not

ot her nonoam nergic G

ser ot Y a&é‘&o Wg?tgdf‘)ﬁes “h‘g‘ﬁ %gp ?i g}élg af’i‘ﬂgetﬁl lsfzg ni-He gﬂ’(’ dWo open label

rec esptdms 8f cld@fpitelrels-éopa el aboneumgiine m@mdee@uhwmmm !dmtrate efficacy and
el SRR ‘Pd'w é(ljp@és &k ﬁ%éab:ﬁ@ n Iﬂ@\éﬁleﬁ&% 153‘ Pﬁﬁﬁ{%e Oftients (13,14).
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(i nverse agonism at the 5HT2A receptor, These efforts
have identified inverse agonist activity at the 5HT2A
receptor as being a critical nolecular conponent of
anti-psychotic drug action, and suggest that
conpounds t hat e sel ective 5HT2A receptqr. inverse
agoni sts may h; Ve;antlpsychotlc ef fi cagyy Bven in the

q?ﬁ%@%ﬁVOf D2 réceptor activity. [0127] héne of the
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WO 2004/ 064738 PCT/ US2004/ 001234 potentially nediate
its clinical efficacy in this indication. Detailed
functional profiling of clozapine against over 30 of
t he known nonoam nergi c receptor subtypes has
identified only five sites with higher affinity than
dopani ne D2 receptors, histanmine H, nuscarinic m and
md, and serotonin 2A, 2B, and 6 receptors. Table 2
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Ani mal studies 101331 To determ ne potential in vivo
anti psychotic activity, we studied the conpound of
formula (1) in an animal nodel that predicts such
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Experi nmental Therapeutics Branch (ETB) paradi gm which
makes use of a steady state infusion of -33 WO

2004/ 064738 PCT/ US2004/ 001234 dopam nom netics in

order to maxim ze the reliability of data acquisition

as well as to péenpnmit determ nation of thé:
,antl-parklnsonlaﬁ efficacy half-tinme. [01371 Patients

who participate in the study have particul ar
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mg/ kg/ houpa4d 014@&{1&%&%1&@@3&&1&1 nhis iaﬁﬁﬁ@chbh& detigy Oirdsidiel Yhe compound

| ast hour s, on

i nEbPPiGt G PSR dut SR B e gpingp in s

days (Figwodit & Figwred, iAdprderamsiessmpntd aiformad (). The compound of formula (T}
did not reduce hyperactivity induced by 3.0 mg/kg LP. of the indirect dopamine agonist d-
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function. The peripheral decarboxyl ase inhibitor

car bi dopa (50 ng, given every 3 hours) is

adm nistered orally starting at |east one hour prior

to intravenous adm nistration of |evodopa and

continuing until. Ievodopa ef fects have morn off. After

the initial "opf |" rate finding for 4,E WO

2004/ 064738 P FU82004/001234 | evodopa |ﬁfu3|on al

§HB§@H@@%¥ i nfusions are given at the predeﬂ%?ﬂﬁﬁ@ﬂmnzn
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PR RSl DAL SO RIS, 5K oty
iephpadeil ahen ihriowbinervigirbe compownd off §0na\ﬁ1ﬁ - Emeﬁx mttant,o»rhen the

Q&nﬁ&l&pﬁt thi§fifa (f)QJ. L&W‘m&&l Ritly haﬁé)ﬂerdlopl%ﬁé e %Ibpéﬂﬁgfaéah BYowered
adm ssi on, %atl ents renai n und er cl ose nedi cal

TOHE B }OFSrPé PS5t Ty wouldtbe expeqtediie imprye g pallg margip for fhe cliggal use
tof RABopelitol in gevtdpeychiktdadisaget. peri od, the staff physician
determnes that a patient does not tolerate any given
dose, the patient will be considered to have attained
maxi mum t ol erated dose and will not receive any
addi ti onal doses of the compound of fornula (1).
Patients are encouraged to contact study staff between
study days to report any adverse experiences. [0145]
Patients ate observed in the hospital and will not be
di scharged until free of all significant adverse
effects, if any. Safety assessnents, which are
_performed on study days, include adverse experiences,
nonitoring vital signs, standard safety nonitoring,
and cardiac nonitoring. [0146] Subjects in Patient

G oup 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. Exanpl e
6 - R-SAT Assay [0147] The functional receptor assay
Receptor Selection and Anplification Tecluiol ogy
(R-SAT) was used to investigate the activity of the
conmpound of forrmula (1) as an inverse agoni st at
5HT2A receptors. The conpound of forrnula (1) exhibited
hi gh potency (pl C50
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of 9.1) and high efficacy (98% at 5HT2A receptors.
Exanple 7 - Anti-psychotic Activity Study [0143] To
deternmine potential in vivo antipsychotic activity, we
studi ed the compound of formula (1) in an ani nmal
nmodel that predigts such efficacy againistypositive
_synptons in hurrais (Figure 4). In Figure-4, ACP
refers to the corrpound of formula (I). The conpound of
. ~f or nmul a (1) di d reduce hyperactiwtygr*zduced by
gg) % P. he i ndi rect dopam ne a st d- 35
PHsT4S PCT/ US2004/ 001234 anphet ani ne RAEHS2004/001234
adm | one at doses of 10.0 ng/kg P.O and
bel oﬂﬁéfﬁi%g—ﬁ As expected, hal operi dol

dose- dependent |y reduced anphet am ne hyperactivity -
with a mMBtHel |y E5gniGdi dantrdeberdetiingedn Vat (19701 L-dopa: effect on

g/ k@uce@raton N@BmiBe, A8 ePneplink gld%)er@omﬁjﬁ%%lrﬁgf hiBE Nasure, 168: 849-850,

CompoUn Rl 55, B D v

t he caitral nedokyine séugme hile aniphdasecofoxiiab apeidiodol PNas:. Pharmac, 22:
decrgasgd to 0.03 ng/kg. Wth this combination,

anphetam ne hyperactivity is conpletely rever sed

Thus, anlifcti ve NgoKeYofhashd. Nofmpbund..0F., 4dKanit.d. { (1p70) L-dopa

When,aeQnlined cditdnanhnaciiae, #eseef hal operl dol
produces _a corrpl ete reversal of an{,)vhet amn

hyper act i8P3y.  Thib&kegygg &t Lanjeloztk, hé\kﬁﬁfy%%é%ﬁeémr P. {1974)

act |Nuc1eys Eﬁberh aidopecrpa drelchdgmyBio@hesicd Mokt Ga@hl §ndingN Vo668 by Newral
with the conpound of fornula (1).

when the conpound of formula (1)
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be expected to i nprove the safety margi

cl i APCHPrsy@glicatiqns ﬁ%ﬂt@ﬁ@ﬁ#&Brmdiu??dH’é%}mB@Wﬁ. %fiffr’fpz&wmcofoay 98(4):
di semsesn. -36 (1) j . WD 2004/ 064738 PCT/ US2004/ 001234

Lit t d tt 3
Bl,riLng.r %e ]1%11517%5 (Eéyg % H3p Mg Rl wieder, 7, x. 2001

concEfrcts af |N©3M®ﬁech@r)a>mmuism@hlblppm@pil ybinetiine startle in humans afier
Ser o QreOBed: it LA SyOhal L:;‘Ed%} J\@aﬂ{ﬁn N3R5 B -'?3},?19 (3): 240-
[01%%%e .eéutﬁc erdg L. adé ° .y eand Fu‘?é} &m 1091%’)24(3) 240
L-d 1 nduced changes in central nonoarm ne neurons

after penepher.al degasOXWIRSE BelIDTT TR, M., EPRArVBllenweider, F.,

Ph ar %ﬂ ag% |3 %S?ﬁhy%} - 316 glﬁ%l’%ﬁ%‘ﬁ*{l %M;PM%') Pod]tl?tﬁfﬁylgﬁ a&g rblglbxc brain

i nduwedtyrae Ieased bif (16101 2T oinatyrihmess. Boicpmdephaki@ology, 23(4):
76- Tps 2b9152] - Birkmayer, W, Daniel ezyk, W,

Neumayer, E., and Ri ederer, P. (1974) Nucl eus Ruber

and L- doﬂ‘éﬂﬁs@ chodicgsen, B, BeNiemteedh CrosTolaasragienh, P, and Laduron, P, M.
find 1@@28& g{bas'om%fn n’t\@%ﬂblepnﬂe@éﬂ»&m R&ia@ Mond 22 9& 1]716

1015 Sadzot Bar aban, N d ennon, B,
Lyon, It 971 9 eonfeheaD- 1 B“rSt%l’l”F SC ashd\., Cragigp. G C“mer E, A,
Ti et Varoyerm K. 888y, sHal, lnuwadhig §eHiGendHUG., mteasoapwmnspaaﬁng T., A,

hunaaibsonall) nF 5Kr|_‘bT2Fhom°on K., Powell, 8., B, Geyer, M., A,, Hacksell, UJ,, and Brann, M., R.

whe d
Eq nI‘; flnS??lISSIOI 0 t anpl

(2001) 3-hydroxytryptamine 2A receptor inverse agonists as antipsychotics. J Pharmacol Exp
Ther., 299(1): 268-76,

[0158] 10. Friedman, 1., H., and Factor, S., A. (2000) Atypical antipsychotics in the
treatment of drug-induced psychosis in Parkinson’s disease. Mov. Disord, 15(2): 201-211.

[0159] 11. The Parkinson Study Group {1999) Low-dose clozapine for the treatment
of drug-induced psychosis in Parkinson’s disease. New Eng. J. Med., 340(10): 757-763.

~37-



receptors; inplications for treating LSD-induced

hal | uci nogenesi s. Psychophartnacol ogy, 98(4): 495499.
[0154] 6. Liechti, M, E., Ceyer, M, A, Hell, D

and Vol | enwi eder, F., X. (2001) Effects of

I v DMA(ecst asy) .qn prepul se inhibition and_habituation
of startle i'n fﬂﬁhns after pretreatnenq“yﬁ h

cital opram haldperidol, or ketanserin.

E S ophannacol ogy, 24(3) 240- 252. 1@@§@§ﬂwwmun4
Sﬁmg]rﬁﬁ%gu gjfhe ﬁﬁmh E&g%'éﬂ? %B%r) Groug- (1869 dozadhhe i drug-induced
Bsydhomeinifyikesmadidsseprmbt e e0ai0dd (1 YI DVA) nodul at es
corti d | bpa I Vi
(11(2 %dllf)?gq P%é_?ﬁ%tﬁlhgarg&ldo@cﬁ ¥! EIM Sheh, rie%lﬂﬁg) g’&f)pressmn of
R@iﬁwmy% HéHese nisdnserysy Dl%ﬁe A3 Incrgslss Joity 0ApBF Pses suppress
hﬁ;l(ﬁ@sﬁis andl- mpr@e:parﬂn%ﬁﬁ%ﬁﬁﬁ@m(}\feum}ogy 4Jolskengsaere, J.,

, and Laduron 978). Ser ot onergi c conmponen

oi‘ nelltl dit | eDWéfc%p‘f%aﬁ%et Il‘itaf“?i?leF (o6l - BFet: A6k f’?dlAgld Y.
(BB THwBose\WkdpmE impkdves dybkineBubriSPAltifkon’ Ediscass, NeuN&k@b, 48N53-662.

o el T Mgl £ ey & pa YIRRC G, w099

Rhstey gapine 1Sels il the ifspladedtioNRDOPA;indbced psyGhdsis @mP arlhspn’ Fdisease. A

M, A,

@gﬁg enl-g%']&ﬂ%%@cloéalgn gvg zgﬁr,(ﬁlmjﬁpkﬁﬁmo %g@ %,5-!45
5- hy diﬂb@@i/tlﬁy pt HpdpiempA,, LeE@ﬁﬂs by aidriiplidin.eC. AF8HI Highs 5-HE2 receptor
nhbRSY a A trcatéld ﬁ%@@%lmﬁa@ed 8 PrygRhdhacol
268b7%y 101 ri edman, J. Q%ﬁandjégg qy HOB):

% 000) Atyplcal antlpsychotlcs in the treatnEnt " of
dr ug- [OMUQGd PBpGIAGS F.S ObNF PaX, kinf X0 ST.0ICS €A8H. SdMddhin 5-HT1A

159 The. Par ki n

S priBRE st e B PR e g?ﬁiw?w g =7
dBipg8tsduced psychosis in Parkinson's disease.
Eng. J. Med., 340(10): 757-763. -37 CVO 2004/064738
PCT/U82004/001234 [0160] 12. The French C ozapi ne
Study G oup (1999) C ozapine in drug-induced psychosis
i n Parkinson's di sease. Lancet, 353: 2041-2042. [0161]
13. Bennett, J., P., Landow, E., R, and Shuh, L., -A
(1993) Suppression of dyskinesias in advanced
Par ki nson's Di sease. |l Increasing daily clozapine
doses suppress dysldnesias and inprove parkinsoni sm
synpt ons. Neurol ogy, 43: 1551-1555. [0162] 14. Durif,
F., Vidailhet, M, Assal, F., Roche, C., Bonnet, A ,
M, and Agid, Y. (1997) Low dose cl ozapi ne inproves
dyski nesias in Parki'nson's di sease. Neurol ogy, 48:
658-662, [0163] 15. Meltzer, IL, Y,, Kennedy, J.,
Dai, J., Parsa, M, and Riley, D. (1995) Pl asm
cl ozapine |l evels and the treatnent of L-DOPA-induced
psychosis in Parkinson's disease. A Egli potency
ef fect of cl ozapine, Neuropsychopharnzacol ogy, 12(1):
39-45. [0164] 16. Nordstrom A., L., Farde, L., and
Hal | din, C, (1993) Hi gh 5-HT2 receptor occupancy in
cl ozapine treated patients as denonstrated by PET
Psychophar nzacol ogy, 110(3); 365-367.



[0165] 17. Bibbiani, F., Ch, F., D., and Chase, T., C
(2001) Serotonin 5-HTIA agonist inproves notor
conplications in rodent and primate parkinsoni an
nodel s. Neurol ogy, 57; 1829-1834. -38 4 WO

2004/ 064738 PCTf4§S20041001234 WHAT IS CLAKLMED | S: 1.
A conposition conrprising a conpound of Forﬁula (r):

CH3 N NY NO and a pharnaceutically acceptable
~Carrier The conpogition of claiml, furtheg:gonprising
an a therapeutic agent. 3. The c osi tion
of cﬁgéhbgaa&ﬁereln the additional therapeutic Hgéieo4001234
is selected fromthe group consisting of |evodopa

( SI NENETS CHYAIMIINEMET- CRTM  br onocri pti ne
( PARL LTM, : MM o ri ne
sul fatoé)El ( EPHé[g%%l|l;\lcg1%Ill %ﬁlﬁl(e%% ne M&YEE%%%E/D%? mai i ndcl

( SANOREXTM), d, | -ct- et hyl pbl&pet hyl am ne ( ADDERALLTM,
met hyl phenydate (R TALI NTM | n_ Pran pexol e (M RAPEXTM,

nodafinil (PROVIALTM, opinirole (REQU PTM. 4.
The conposition of:_cl ai a@l\de’lftrL(;nal

t herapeuti c agent i 3 i S| dyag The
conposition of clai [ \Qdd tional

t herapeuti c agent dyskensta agent sel ected
fromthe group consisting of aclofen (Lioresal TM,
botul i numtoxin (BotoxTM, clgnazepam (Kl onopi nTM,
and di azepam (VvaliumlM. 6. The conposition of claim
2, wherein thai adehbkdeodrally ddephinpatitet. C agent s an

22} g;: t gy % ?2:%%%%%{1}85?8%9 cgalcl)lﬁgl hlerﬁ cémaﬁj&lg '11 onal f%g'apeutm agent.
(LI ORESALTM Thpenmpbsition nf @I@wanleeB@mT@(éﬂwxonauhmzmmt is selected

(KL%@D&N@&@ @&fgmﬁdga&e R&aBo XY@@'EW SIK]EMEIT}QTRTM, bromocriptine

conposi.tion of claim?2 V\herelnthe adltlona
£ he P GPEL™ S gemelis CERMACT eyt P JEHRERRINE™). pemolin
dopmimmp,c nlia&ﬁcﬁaﬂ)t S ANOHEXZO| 8%—1&hyf£ﬂ@etﬁﬁ£mﬁbsl {ADDERALL™),

of cl, e _addi ti I -
is an ﬁﬁlfenydate TI%DLM rﬁlmn‘f‘mshsel ﬁ{mgﬁlﬁ& ‘F‘%{%P &@%ﬁ@&ﬂl ), and
conswpsilmlnmb or promazi ne ( THORAZI NETM

hal oper oglol  (7HALIX b of BRI NERR&, &%MMhmpeum agent is an anti-
thioridazine (MELLARILTM, a phenothiazine,

but WHHEeAFHRE, di phenul but yl pi peri nde (pi nozi de)
t hi oxant hi nesrhe ¢dnipapdant Bhad, )vheléimthshdditidshzedmhﬁdﬁhﬁaigeﬁe&an anti-

(s u'd Ik&:'lsg ea%ént se?ercttecli %dmﬂ% grgu%] c%rlilsmgng c()jt%aclgijen &mresdl% Botulmum toxin

{Botox™), clonazepam (Klonopmm), and diazepam (Valium™),

6. The composition of claim 2, wherein the additional therapeutic agent is an anti-
dystonia, anti-myoclonus, or anti-tremor agent selected from the group comsisting of baclofen
(LIORESAL™), botulinum toxit (BOTOX™), clonazepam (KLONOQOPIN™), and diazepam
(VALIUMTM),

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

8. The composition of claim 2, wherein the additional therapeutic agent is an anti-
psychotic agent selected from the group consisting of chlorpromazine (THORAZINE™),
haloperodel (HALDOL™), molindone (MOBANT™) thioridazine (MELLARIL™), a
phenothiazine, a  butyrophenome, diphenulbutylpiperinde  (pimozide), thioxanthines
(fluphenthixol), substituted benzamides (sulpiride), sertindole, amisulpride, tisperidone,
clozapine, olanzapine, ziprasidone, aripiprazole, and their active metabolites (N-

desmethylclozapine, N-desmethylolanzapine, 9-OH-risperdone)).
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cl ozapi ne, ol anzapi ne, ziprasidone, aripiprazole, and
their active netabolites (N desnethyl el ozapi ne,

N- desnet hyl ol anzapi ne, 9-OHrisperdone)). -39 i WO
20041064738 PCT/ US2004/ 001234 9. A nethod for
treati ng a neurqdegemati ve di sease conpri

identifying a fpatient suffering froma {2A§

(#Jﬂ_ﬂﬁgeneratl\/e di sease; and administé€ring to the
Sg BRI Zh ef fective anount of an inverse ab‘gW’s&?W“m”
selective for a serotonin receptor; whereby the

dopam nengﬁechoﬁ fbetramyg assodigahaide dlsesk congsisiag:i S

reduced. I

neur odege%lgel1 &e{% seasgffﬁoéagé%dg f géfgglﬁ%agct%e group
consi st i ntgmlﬁﬁcrklg trbrpagentlingdiasioe WtOf agnsrse sgodisiseladios

Al z I'fgrl arﬁ%toﬁm i:gc FSFhereb ’__)Sﬂé &BQﬁﬁ@Q@derafy aﬁB&ﬁWslunesxa is

Tourette's Syn rone, edrich's Ataxia, Mchado-
Josephed. di sease, Lewy Body Denentia, Dystonia,

Pr ognes s f¥EemSkr AR € aherBa ks VcurédRgnbrkios Td@Ea@é‘H@ Q¥lddted from

Denentia 11. . met hod of im9
g P P e O Sae SRR bt Sptsce. pteliegs  dsease
SpmichegilofAtobly Toudte wWiSgndgine, FrivdrichErAOtdm Macliade dpkgh’'s dis:am,

LSy DRAERL Dhonty ro A6 EhIRL G PGy A0 SuclISEE e
r ecelgt or Thomethotigéelsimalgrest thesemiopin gecenjif dsraciHT24 rseptor.

i nVepse auoniiEdd of SainPewicRIRI R oaih chSﬁ{'Jrle FSHTEO reoé'p@o
The rrethﬂ_g?of claim9, further co éﬁ?s adm ni stering

a dopari féFyieds R % where FHae A H‘S dp o BT & FFﬁ@’Lﬂﬁaf
a6fT¥edeptba (1). 16. The nmethod of claim9, wherein the
reaggnt i-hcr do ner nd _is

or ot ed ThE BARRRE BRRARHASE B BB dablle B0 Gt of o
(I8l NAVETTM  SNAMETCRTM bronocri ptine (PARLODELTM,

pcr 9ol i depé RERldk &M 9, furfih Es | 2B RinRtdhid e Rpaminergic agent in
(EPFEDRINETM . “pemol i e CYLERTTM), mazi nd dol

e cogpopncof AEERY (Bhhenet hyl ami ne (ADDERALLTM),
met hgd phamyﬁkah@i off BhiEA, Iwnﬁbi)l the Péagetit PEXBEslopddiRARE My and

PROVI (3
TS e Pt Pt o, SRR SANBTER, Fepprae
(e &HEREN g besdife W&mh‘%ﬁﬂg@ sl en@EPHYPRGERD, pemoline

d%l’@ﬁat{?ﬂ‘} %‘afzxﬁ:@tﬁ' rﬂﬂé\lﬁ(ﬁl@iﬁﬂppﬁ,ﬁlo&ﬁ&ﬂh&eﬂeﬁ%xﬁﬂéf RO Gl e,

ki nesia;, adm nistering the patient an effective’
ey dste @HAW”L@@%&H-? @fﬂ%@ i (Rl PRQVIGIL™), and
r@ﬁﬁ:ete,@mmm;eptor wher eby t he dopam nergi c ther apy

ol ai B 17 PR Y A CPBO SR SrsEE B S B R

ceggepior. 19. The nethod of claim 17, wherein the
serotoni Qd&l&@ﬁgﬁ Ba[ﬁeﬁt%ﬂﬂég'ﬂoglcao&%ﬁ%%i%empy associated dyskinesia;

administering to the patient an effective amount of an inverse agonist selective

for a serotonin recepior; whereby the dopaminergic therapy associated dyskinesia is

reduced.

18. The method of claim 17, wherein the serotonin receptor is a SHT2A receptor.

19. The method of claim 17, wherein the serotonin receptor is a SHT2C receptor.

20. The method of claim 17, wherein the inverse agonist binds to a SHT2A receptor
and a SHT2C receptor.

21 The method of claim 17, wherein the inverse agonist is the compound of formula

M.
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20. The nethod of claim 17, wherein the inverse
agoni st binds to a 5HT2A receptor and a 513T2C
receptor. 21. The nethod of claim 17, wherein the

i nverse agonist is the conpound of formula -40 WO
2004/ 064738 PCLiyS2004/ 001234 22. The nethod of claim
.21, further conprising adm nistering an anti-dyskensi a
agent in conbination with the conpound of formula (1).
.23, The nethod off $laim 22, wherein the

ant i yfy. 9?4 a agent is selected fromthe- 5
consi stl ng of bacl ofen (Lioresal TV, botul urrm tPS 1UR2004/001234
(Bot oxTM, cl onazepam (Kl onopi nTM, and di azepam
(Vval i unm Flae mqthed fp G ofurted &PW@M& adgpigisteiing dnhanti-dyskensia

pat k@it SHHEAIS wftﬁ A ApRedLegegensrative disease
sel ect ed fromt e ﬁroup consj sting of Parkinson's

di sease, P Hunt PT8TH o clfmseaiherein thf SRigh s 2egptdpeplseied from the
Spi Erﬁ@ejbﬁshehé v | bac&ﬁ‘eﬁl(@pbrysalﬁrpbmﬂﬁlﬁrﬁ tﬁznﬁydﬁﬁm@ﬂﬁ@nazepam (Klonopin™),

Fr| Xihs Machado- Joseph' s di sease, Lewy
%% a%@“? i Ztonl a, Progressive Supranucl ear

Pal sy, arid ﬁh@n@ﬂgﬁeﬂrﬁp]@malﬂr Boarem the @atient 2 fferAfrome tihettodeginerative

tr e@i&éaﬁgse@k@& %fnathe ﬁl &Mng QF PEJ{&EHR; §SQC 1% on s disease,
wi th dopam nergi c therapy conprisin ent’l

pat ﬁjéh?m"§ §f figseien SPpsTPAEh AivioPRr diowretsre lsms’?onﬁs §@e ’&h e dAtaxia,

- dy sMadthdo-Josefl OGetdd Uy Bbdy @i, Dy, Phoptetdive RGprioitl Patsy, and
pat tmqotem m? fnefcﬁ' ve anount of an inverse agoni st
sel €CtTV F"4"%erotoni n receptor; whereby the
dopami ne%gl C At Inetherp fora $reatiog a:lyemhwdyis‘,toolnm:a, or Moot GRsdSated with

OF  fidp@iREroib BelhBMGHHin26. The nethod of claim 25,
wher éi n tﬁe serotonin receptor is a SHT2A receptor.

27. The net hslirtdrinea i pEering e demamivpreic detapt sicipted dystonia,
r ecept ormyoSlors, aHferr eceptor. 28. The nethod of claim

25, V\,hereln t 1e invers i nds to_a 5HT2A
recept or HRigpRS {0 tge ag 6’? %retffecg@ © PR OFARITC Fgprist selective
cl ai m 25er awlmetoam rectpive; Whelesr thedopiganraid thirgy bdveriapd ipomiad

of for miRcie, o?QcmoIﬁ?edﬁ&EhOd of claim 29, further
conprising an ant | - ¥st oni a, anti-nyoclonus, or

anti-treifor ABTRTREAT QFMBT FRETB e HetPit FEPebif SHiFrdh reseptor.
formul a 71) . TBameﬂ%hefmhs;dvhaém ﬂie@drd%]ﬁﬁ,eceiﬂdaﬁﬁ e5mrdcheeptor.

anti - dyS% Om ar%%xqr(% ()IInc/IOCI tcln(%f;e JIafvrc]s}'se a tq)rnas %?H’EA receptor

is selec rou Consi &t
(LI ma@liﬂ“mecep@ot ul i num t oxi n (BOTOXr I\/p, cI onazepam

( KLONGPI 43l TMyppe R8igha Gk a8, rﬁh@%ﬁ"c—ﬂe%&@ agmﬁﬁ is ﬂ% JEEE&Q@'OJE formula

for ISar eating psychosis associated w th doparinergic
. thertapy conprising: identifying a patient suffering
from dop#i nﬁhginﬁhddh)e El&iny29 A SIRE toaipRaneas YRNOStoSs, anti-myoclonus, or

anti-tremor agent in combination with the compound of formula (I).
a1. The method of claim 30, wherein the anti-dystonia, anti-myoclonus, or anti-
tremor agent is selected from the group consisting of baclofen (LIORESAL™), botulinum toxin
(BOTOX™), clonazepam (KLONOPINTM), and diazepam (VALIUMT™),
32, A method for freating psychosis associated with dopaminergic therapy
compriging:
identifving a patient suffering from dopaminergic therapy associated psychosis;
administering to the patient an effective amount of an inverse agonist selective
for a serotonin receptor; whereby symptoms of dopaminergic therapy assoctated
psychosis is reduced.
33, The method of claim 32, wherein the serotonin receptor is a SHT2A receptor.

34. The method of claim 32, wherein the serotonin recéptor is a SHT2C receptor.
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adm nistering to the patient an effective anmount of an
i nverse agoni st selective for a serotonin receptor
wher eby synptons of dopam nergic therapy associ ated
psychosis is reduced. 33. The nethod of claim 32;
wherein the serotponin receptor is a 5HT2A receptor

34. The nethodgg?}claln132 wher ei n t he {Sgr ot onn
: 2C receptor. -41 p 0 WO 20041064738
P@@?@%@%&ézfmmzm 35. The nethod of clai m F2VURHAHH
the i nverse agoni st binds to a 5HT2A receptor and a
S5HT2&r ecldp mstgod g lainyhe whestin B yprsedsgiishbBds towFBARA Keceptor
abdesamv ede ragonlst is the conpound of fornula m 37.
The {g im36, further conprising an

ant i 5%syc f‘ﬁ“’%c’ %@Htm P vhesginie MAETeGEOF Fﬁhwmpmﬁé@ma
(f formula (1). 38. The nethod of claim37, wherein
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neur odegenerative di sease sé ecte
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kBBl fporafBemeidTet hod for treating a neuropsyhiatric
di sease conprising, identifying a patient suffering

f r onf% néh@@ﬁ@#ﬂ*@ﬂﬁ%én@W§§@§@wdaﬁﬁeﬂmmmwnisterlng to

t he pati Gﬂﬁnh@ﬁg @f)zftﬁﬁtsﬁﬁéﬁn%ﬁcuﬁfwsyﬁ&nb RY&LSHqagoni st
sel ective otonlnsévceptor The net hod of

cl ai m 40 \?\ﬂuﬁs é:’n??tf’ PHSEHD t&‘f‘?laﬁ‘t’?‘ﬁ'tefaai“’éfﬁféfsaé°ql%seb°ﬂve

sel e®r egrdigngyredepter. gr oup consi sting of schlzophrenla

hi ff
schi goaf feetlye Faal A élgmm'%rﬁaﬁ%g ?Lﬂ%c dxsegxse is v&eﬁtsq from the

di sturbances assocl ate Ia an
SEpEp censistingnof sebizopimepia,nshipnsticcie disaflan, 4@nia V\hémra:i dishabances
a&@cﬁﬂﬁmthmelﬁ@lﬁfﬁfd%gychc&c aept%w(%A receptor. 43. The

neth of .cl aj erei he serotonin receptor is
C r]g'ﬁ ‘rbgr‘ﬁd&ﬁ“%ﬂﬁlé‘? E‘I‘Pé'{‘?ﬁ’d’to(’iﬂlﬂ TEFRIFTHS BT 2 s e
t h e #hverBe nﬁi@dﬂ‘bf slainDA0nelisrdinth@setonth FApt r@CEPTOL receptor.

44, The method of claim 40, wherein the inverse agonist binds to a SHT2A recepior
or a SHT2C receptor.

45, The method of claim 40, wherein the inverse agonist is the compound of formula
.

46, The method of claim 44, further comprising administering an antipsychotic agent
in combination with the inverse agonist, the anti-psychotic agent selected from the group
consisting of chlotpromazine (THORAZINET), haloperodol (HALDOL™), molindone
(MOBAN™),  thioridazine (MELLARILTM) 5 phenothiazine, a  butyrophenome,
diphenulbutylpiperinde (pimozide), thioxanthines (fluphenthixol), substituted benzamides
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or a 5HT2C receptor. 45. The nmethod of claim 40,
wherein the inverse agonist is the conpound of fornula
W 46. The nethod of claim40, further conprising
adm ni stering an anti psychotic agent in conbination
wi th the inverseyagoni st, the anti-psychottc agent
.sel ected fromtheé group consisting of chl-drpronazine
( THORAZI NETM, hal operodol (HALDOLTM, nolindone
(MOBANTM, thiorif3zine (MELLARTL''M, a (j
phen | azi a butyrophenone, -
di phgﬁ&u%@ﬂ@.‘%ﬁn perinde (pinozide), thioxanthi nd&T/US2004/001234
(fluphent hi xol ), substituted benzam des -42 0 WD
2004:bpg 173 &ripditt. BSPUoHEOD P2 @dne, (empim plude)ie, ziprasidone, aripiprazole,

ser tahd¥elQ} RiivedFadilhR @I—@%metﬁ}lﬁ&@ﬂiﬁegl@-ﬁn%metﬁldglg%gpi' rzlaeQ-OHqisperdone))
ol anzapi ne, zi presidaone, aripiprazole, ~an thei r ‘

active netaboitf Pesod ol Fatterisiamnthez s pronist is the compound of formula
N- dg€gnnet hyl ol anzapi ne, 9-OHri sperdone)). 47. The

met hod of claim 46, wherein the inverse agonist is the
conpound of formula m 48. A conpound having the
structure of Formula (1): Hs CN1) F/ Y \ I NNO

m 49. A nethod of inhibiting an activity of a

monoani ngg. r e%ﬁgsun@mgm%gtﬁgm&%@m&mgﬁ the nonoam ne
receptor or a system containing the nonoam ne receptor

with an anmpount of the conmpound of forrmula (1) that is
effective in inhibiting the ivity of the nonoam ne
receptor. 50. The method of dl & m 49 wherein the

nonoam ne receptor is a ser oty 51. The

nmet hod of claim50 wherein ceptior is

the 5-14T2A subcl ass: . The '
wherein the serotonin IS centra

nervous system 53. T 1 ' 50 wherein

the serotonin receptor is int peri pheral nervous
system 54. The nmethod of claimb50 wherein the

serotonin receptor is in bloodgcells or platelets.

55. The nmethod of claim50 wherein the serotonin

recept or®s rfutgthed o6 riviRYinef Fedctivins f aTHenopainh oeberddr comprising
cl aicontadBngniie b h:dmind @ecdfbrl o Ial dystbr® cSdt-GHAR &) gloﬁﬁﬁnjn\éinsc)fptor with an

amount of the compound of formula (f) that is effective in inhibiting the activity of the

monoamine receptor.
50. The method of claim 49 wherein the monoamine receptor is a serotonin receptor.
51. The method of claim 50 wherein the serotonin receptor is the 5-HT2A subclass.
52, The method of claim 50 wherein the serotonin receptor is in the central nervous
system.
53, The method of claim 50 wherein the serotonin receptor is in the peripheral

nervous system.

_ 54, The method of claim 50 wherein the serotonin receptor is in blood cells or
platelets.
55. The method of claim 50 wherein the serotonin receptor is mutated or modified.

56. The method of claim 49 wherein the activity is signaling activity.

37 The method of claim 49 wherein the activity is constitutive.

58. The method of claim 49 wherein the activity is associated with serotonin receptor
activation,

59, A method of inhibiting an activation of a monoamine receptor comprising

contacting the monoamine receptor or a system containing the monoamine receptor with an
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57. The nethod of claim49 wherein the activity is
constitutive. 58. The nmethod of claim49 wherein the
activity is associated with serotonin receptor
activation. 59. A nethod of inhibiting an activation
of a nonoam ne receptor conprising contacting the
nonoanune receg’{g} or a system contai ning fj_h'le
nmonoanl i ue recegtor with an -43 WO 2004/064738
PYEPUEITRE/ 001234 anpunt of the conpound ofCFEFMM U234
(1) that is effective in inhibiting the activation of
arhdift oM @aAonR sfefolfulaofl) thelis effteiveret Mbiditiod the |aiivati&Oof the
wherein the activation is by an agonistic agent. 61.
WAREIRBE of cl ai m 60 wherein the agonistic agent is
exogi®nouhe H@hodbiidaineS? wbelein fhe gétivativn B0y whegowitic agdne
agony,sti S, . , of
alai U 5o Top ARt A ERIAERRNR s cel0R PR e, 64
The et hdde vthed oA plpms0 whireip diepzomistic 3gpM BaRdoEmo¥secept or

I's agaser qhoRkhod 2 QRRLS0 Frhercifl Bre . dRBidABI DRMwRFe. Cl @i m 64
wherein the serotonin receptor is the 5-1T2A subcl ass.

66. Sfhe Bt REAIE ciRipP HhEE T 10BN A PR Gt SO receptor.
recegst Or The method d Slaigeid twharkin iR saOldin resdpdt Biie S8TT2 A Bl ass.
met h of. cl ai 4, wh in.the serotonin re tor .is
i the nd? pRLL R Bt R R e S e s
swteai m 64 wherein the serotonin receptor is in blood

cel I g or npl akieh 8 SlainP wihEn MR RRAS re&h@f M iB4he peripheral
wherein the serotonin receptor is nmutated or rmd|¥| ed.

neous W§Et hod of treating a di sease condition
assoed. at erhe Whdtad af BBRROEITIWARei BeeRiothin €@PPI isSh MBpod cells or
?’%@Sm stering to a subject in need of such treatnment a
Piher apeutically effective anount of the conpound of
 forntla (p In}efhfld Ofifl_q'@ﬂ trfetbiatsi tiepfserotoniin mreghtpr yehventagsd 91 prfied.
di seage CR Rdindd &Qr_eét&g%%ls@a_@é &Qdi{icgﬂ)am&i%d FHP¥ Rionoamine receptor
consi sting, of schizophrenia gs chosi s, mgrai ,nei .
cRPRTEIE SRRiskTIng Ky HABEST & neghe %Bémtm % @nBifgpgutically effective
oih6{af 6554 @mpoadyd fetnlz (B eep di.sorders and appetite
d! So%fj.ersrht:?%%hna- gﬁla@%’(lw&m‘ﬂ{ t%l«g%&agl l'cﬁn%m”‘@%r géc&d.tﬁlgl%th group
di sease cpné’f ron 1's assoclated Wt d sfsunctl on 'oef a
qnepiiemaf pekizerherist wyychospmigiine, hveerivesipnothrombetisniaRepapihdrcbina,
deptessidh, SRASE seQ@lblalOhdlagpeat aRGh@s.ed W th activation
of a m)no,ﬁrél ne receﬁt,or. 74. The nethod of claim _70d )
wher &in t B BrAUEa¥e Wt FREH i GEeEcioatEer  pipeiaed with
dysfetsicdase d nmfidainitic tegepor. NONOam ne receptor. 75. The
net h of ¢l ai.m.7 (=Y YoF-101 r.eceptor. i
el B ALl WIS Qe RO DRULSEEPARLS
agtiention of a mhwoame geeptitn receptor is the 5-HT2A subcl ass.
74. The method of claim 70 wherein the disease condition is associated with
increased activity of monoamine receptor. |
75.  The method of claim 70 wherein the monoamine receptor is a serotonin receptor.
76. The method of claim 75 wherein the serotonin receptor is the 5-HT2A subclass.

77, The method of claim 75 wherein the serotonin receptor is in the central nervous

system.

78. The method of claim 75 wherein the serotonin receptor is in the peripheral

nervous system.

79, The method of claim 75 wherein the serotonin receptor is in blood cells or
platelets,

80,  The method of claim 75 wherein the serotonin receptor is mutated or modified.
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77. The nmethod of claim 75 wherein the serotonin

receptor is in the central nervous system 78. The

nmet hod of claim 75 wherein the serotonin receptor is

in the peripheral nervous system 79. The nethod of
clai m 75 whereifinthe serotonin receptor isyin bl ood

cells or plateléts 80. The nethod of claim 75

wherein the serotonin receptor is nmutated or nodifi ed.

<44 r. 1 WO 2004{@34738 PCT/ US2004/ 001234f’“§1 A
nethogmggwkaﬁgtlng schi zophrenia conprising-

administering to a subject in need of such tregfﬂ¥ﬁ¥&mm1”4

a therapeutically effective anobunt the conpound of

formul a §1). S2stholl ofristahzciclofoplirereedoinprdsingiadmiaistenéng to a subject in need

CONRYkudh QQtn"{’egmtﬂEra%&%EdE? gffetc@veqmmmh@s;&npb&d REEpf g such

treatnent a therapeutically effective anbunt of the

conpound®of foPrAtdet (ﬁrFﬁtm%{,mgl%merf@t%ag afmivipterizg |tmgsubwct in nced of

PSY GldSic8meD amem@uﬂibgﬂyaoﬂfﬁatﬂ% shRfitlob e bnpBund UPpBGEa (HN
need of uch trt?adt 315 eut i, caII effective
10 ps?rc

A me gipxaslnsg stexﬂlgﬁ%fx Fﬂyﬁm in need of

anount o the conpo
f or shdamitingnyp ﬂl!gra]aiuigseﬂbedfﬁemvpmhqamf phitemprpd etlfos@egi) N g a

subj ect P beAggg . gaglg jl

(1), comprising hod gﬁ%ﬁ@%ggﬁé Qn% g&g Mpr?gzsgos%g ubJ ect to being
theFﬁ%@ﬁW?@%FP?méﬁP%%WPVéméﬁﬁHﬁﬁgof sald conpound;

measuring th Qidﬁlﬁj&&ﬁﬂg&@ a %J e&&ltﬁira%éuﬂbaﬁs; Effct:@ve%ﬂblﬁ{t of sa1d compound;
compound ther ive subjec

o g e e feskeBty il B sl e RO SR ke o

with a nmamem@wcrlswegmumehcamﬁ disseatondiyionregpodatgeriata nibnoamine
polynnrpnkéﬁ%a(ithe responsi ve subj ect, wherein the
genetic polynorphi sm predi sposes a subject to being
responsi ve t 09aivye e smpenmosss ke rerparbiriubitet.othaicimibe

84 wher egomoﬁorpelyﬁa@mx@ﬁra&@dsodi S688 & H?aﬂgl %hﬁohsm td ssld compound
aSSOC|at§9 subc

A
nonoani nérgi ¢ 1lre &¢ eocfc’tsdm %‘gwﬁ?ﬁ mn%‘f %C&OIF' f d‘FeG?r?f”i%ftﬁ?F figfssociated
a supjrdets-Elilsat Séi'ifZérsuktCkawtf mertminergin recéperc ompound  of

claim 48 86,C On@[ﬂeﬁ&ﬂgt ﬁiﬁfu%{g' arhngEcI't] ?mt%l@ﬁ;? 9&%369{ Wlﬁl the compound of
pol ymor phismin a subje wher éin

pol yno
pr e dFP JSeLomPHEns ﬂ:%‘ic%‘tgt thf FHEFH G ﬁ@g%ﬁgwo it @ szﬂwovt wherein the
ConpoLRphian @rowbmeem dubject tcpb@fgae@aosﬁé td {he compound and wherein the
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compound of formula {I).



