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]#ﬂVers agoni st selective for a serotonin receptor;
emRprEEh égﬁ%ﬁtﬁ%ﬁ%’%ﬁprlaaélalﬂ??ﬁé‘?cgwer-tlaéwawnwmtsdh@m_verse agonist
bind3Y 6 BHIDA récptoL G T QPR CRROAE @Eﬁ&edru‘ﬁ&g%@g g’?’%ﬁgﬁ %gﬂnnist is the

receptor i s a SHT2A receptor. In_anot
compRynds gt §pramian (- cRsteo pobaglimpenifigther cemprisoran kuti-pyyniwtic agent in
nfiHAcH WRR i ol ni ST 4 ; -
COreceptor and aﬁgfﬁﬁﬁﬁﬁgggg?oP?&P§Q§§%§m§ﬁg§@?E%ﬁ@gmyﬁ%agmnls
seleri§d efigl dbongsup | sonsidng cmpblonmomndzitfeo r(FHIOR AANE™ S0 nialoperodol

aa;p@ﬂi&dmﬂe BofindddE t h\ﬁ{)ﬁ Ay r ictglr%r)f)ia&i ng#ﬂi?%ﬁu%,? f,)a %Eﬁ%thiazine, a

I n conbi nation Wt oun
butsgerhenasney ollplreevibetylvirssnden (Himpsded.h dtiv:entipent (fughenthixol), substituted

ect f.n0mM rqu onsi sting of .chlorpromazine, |
oo SR o A RO R Bt rly Ao B ¥ e, Ziasidone,
arip{pPRAZBIANATN) theit attori miadtiolies (WHEmARCTdping WHERRIH Bk 38he, 9-OH-
.a t hen di phenul but i perinde (pinozjde),
sisp o, X RO B i RE et §teBL SE p Piiradd2eiiy sikimes selected
frong lslud pionp ctel)s,isltiﬁg rof | Faclansen’s av@ahs_%,g FRAdiheon’y UBRRE, ﬂﬁﬂ&mar’sd disease,
.cl ozapi n anzapine, ziprasidone, aripiprazole, an
SpiR R AR OLBF § 1 EepRe. detsehy 1ALPeb alfpsiedo-Toseph's discase,
LewiBbas Deinbiytaph sidid] MsaresSivEbhpraruSRE QY Sl FrdnfbiG8ea i
enbodi nents, the pat?gﬁt su#?eﬁs fron?h rofbt { Dementia.
neur odegenerati ve di sease selected fromthe group

consi sting of Parkinson's di sease, Huntington's
di sease, Al zheiner's di sease,

-5




Spi nocer ebel | ar Atrophy, Tourette's Syndrone,
Friedrich's Ataxia, Machado-Joseph's di sease, Lewy
waady/obensent i a, Dystonia, Progressive SupranucPeamnus2004/001234
Pal sy, and Frontotenporal Denentia. -5 WD 2004/064738
PCI00LE2004A186) 1i28lbsed DOEB] is A sstheid sl dreldneh e rispifppsydiagic disease
trea Ne d administering to th

cor e PTG fAdise] PyrEal LR PR e 8sBRE R admipistcrng o he
patieRE b @ffsyiRe atnbind (ffl Mens@se agmdlsashhcmvstfc&ra pgotbwntrheeptor. In some
emb@gagmt !@gstr’] .tﬂ}ﬁzt{]efl%%gyg %f%% ﬁsnsreéec?{ee% ?rn ! 1y %rro% c&%%ﬂhgc‘ Lt schizophrenia,
schiRIQAV B8RS ers,t i) Dli{8al Clishabantes aﬁs&a&slewﬂs degmehigg b@dpsychotic

fromthe group conS|st£ g of schlzqghreni 2A_mm:mr In some
depressionz o B &Y iSPROHMEYS BT SSTONERT HCRFEh VT P

embSiBbiE BRNGES0rdS $8%hef @da WHITDC s R ] Glnad’d)ﬂlep&ydbﬁm’iehﬂ the inverse
depression. In sone enbodi nents the ser 8 %eceg
agorjiss bidSITRANTRACEIPIF OF 4 T SSTHSCePEKiD a8, HERESShgonist s

the &%Q&Jﬁ% @orﬁﬁﬁﬂ@t cﬁorﬂe%nﬁocﬁﬂ&%@ﬁfr@@%&r@hse ddhiSieBEng an antipsychotic
ments the inverse agonist binds to a S5HT2A

agent érc eqtipRation etheb 2erse capnitr the ppti-pryshtisrgaRtslepted fiqe the group

cons1s[‘§r18§r 3f giggrwf'o%{az 18 (’hﬁ@RﬁQﬁWU‘pd HafopE:8adTul AAUDOL™8Q Menolindone

urt conpri se adnmi ni Stering an
(MW&ychhbm@zmagemMELhABEﬁﬁ) nati ombedotliazinge | v ebwwophenome,

L fS U (Sav4 €S
R

(sulfisti® pesiidiole, fiidlIDOLE Msperivohd, rtbaamEne, @ngmrp[\/ylpramdone aripiprazole,

t.hi ori dazi ne e .

ond GO CHTERERIL AT DY Ray T AL { LERE gt risperdonc).
t hijox@nt hi pes dfstlosgalterdrhis x obpousd bsting the ssthchentdivirids (1):
(sulpiride), sertindole, ainisulpride, risperidone,
cl ozapi ne, ol anzapi ne, ziprasidone, aripiprazole, and
their active netabolites (N desmnethyl cl ozapi ne,
N-desnet hyl ol anzapi ne, 9-OHsri sperdone)). [0019] Also
di scl osed herein is a co und havi ng the structure of

Formula (1): CH3 N F O NNI Y O [0020
Addi tionally disclosed hereijn is a netho of
i nhibiting an ' 0 nonoanizAe “re

9

conpri sing contac t he Inondé ceptor or a

system cont ai ni ng e S eptor wth an

anmount of the conpound of fdrmula (1) that is

effective in inhibiting théactivity of the nonoanine

receptor. In sone enbodi nents, the nonoam ne receptor

is a serotonin receptor. | ne enbodi nent the

Ser @g&ﬂe A@ﬁl%ha(ﬂ[ h8cibl8 mrdil 20 aSHBRbESS - mlln&tlﬁgrﬁﬁ act1v1ty of a

nts e serotonin receptor is in the central

moﬁremmusc@ys toomprising swirstiegrtho dharerpiae THEPIOS BF BiSpTiFIH containing the

recept or the r r t
mogpt ReRts "4 ah BB 5t A A BE LY MARUAXE s FReIRE inibiing
the Qictiityadfeihe trsonohmins GﬁEptenb@dISmEmedﬂ@ﬂE% ritb¢ owhppmine receptor is a

receptor is_nutat d .0r c
ser?tﬂlgn ?t%l tISp qng € nt tﬁmser ton\}llgj trcilcef)}fnf] gggeng-@ﬁ%% HBALS. In som

ing act
emBSHRAGIBB k&rofohia rea@tows ﬁlythe sentralnstvoug system.  Imsae@nambodiments the
enbodi nrents the acti i'S assgc'?tﬁﬂ<¥%§Qm§§¥é§d¥uhesmomnm

serptalpig ﬂpq;ptor is in the perip era nervous Sy

receptor is in blood cells or platelets. In some embodiments the serotonin receptor is mutated or
modified. In some embodiments the activity is signaling activity. In some embodiments the
activity is constitutive. In some embodiments the activity is associated with serotonin receptor

activation.



activation. -6 WO 2004/ 064738 PCT/ US2004/ 001234
[0021] Al so disclosed herein is a nethod of inhibiting
wano@wciMat i on of a nonoam ne receptor conpri SPAGUS2004/001234
contacting the nonoam ne receptor or a system
con[ﬁoailnl ngAlst disctosed arieinels ameathogtafinhiliting Enackiiipntof gfmonoamine
he compound of I s ef t
reoe LB TG NG ey PP AP R ler B oa Rtk the monoaine
receptBr Wit e nEompottle! fomiladDitlonisi @fe@weammé@@mggl@q gstivation

In some _enbodi oni I

of g TSP B T FEG e o e agin R aEbadeacnt. i some

cmb&HAAGE QU Ssonistic SGTL i€ ﬁmdmdmnﬂﬁ sbine mﬁbdmmhﬂs dhe jagonistic agent is
constitutive. In.s

endzgibupt o PEC £UBFBEOR 1F PCERTOP, T UBe Drbid, Fapments the

monbdHinS REQHANS A sdr&6MRt&Eptd:S ThBémeemidlizAentsthe ha&smn Ircﬂ:eptor is the 5-
sone enbodi ments the serotonln rece

t.
HT2Acwbelags. ﬁéqunbgggrtegﬁt g sgroteni}iec orq.}b«?]{:eéqlgrﬁﬁxéervous system. In

som8 &b @ehts " BE EREREnid TedeProf NE iREhé HAAPIRIral NSV Ssystem.  In some
system In sone enbodinents the serotonin_recepto

embpdimihte e sesptprin greeplon it eblgod cRlsseplatslfiso dihEsns © ‘irﬁ%hments the
sero??gfn(}fet%gioplsrrﬁﬁﬁpct&rmdd‘?ﬁem’t ated or nodified. [0022] Al so

ed herein is a nethod of treating a diseasge
corfte22i on Adsolischiseddhergip iha method eA vicpas & é]é?ﬁs% gondition associated

Wlt}i 7 ggt%%)asnln? re%gé‘[hln&o% X sfng auﬁer?l#% eclcstub_‘l B hegdd Qf s§élllct|i‘eatment a

era ective anpunt of
therggenpailpdifativé anomt of thd QompbmdSRf hermataOd |11ifrmﬁesenthﬁ’élmems the disease

conglgﬁtg Iaigte feﬁeé{)e ?Ifrté)}ng Ehe pgﬁ 1 ! %Sﬁs?sQn%C o s&ﬁﬁ)pgfeﬂfelp psychosis, migraine,

SIS, m gral ne,
hyp%ﬁibﬂi &lik‘@tr@&ﬂs tvhsro@pnbmslsehenmaslqgm@m anxmh sleem disorders and appetite

pressi on, X|et di so ﬂ Pl Svstunct; ¢
d1s &y rsgme |eH1 t’én%%gi 5 naesﬁ tcson e | ggeggglgtgcon(ﬁ ; ?ISO r%lC '1on. of a
moto8ms $Qeptat. € svink Bme{BrfutﬂtK; theaiiseask canditi@mnio assorieted with activation of

a mrpgo%%grgegrg?eg{ogd %rgﬁ% eg%nlo %%?tlg,t tﬁé S%Qa%%go S ?o%els (a:tsosggat'é& i increased

actiViBF 8PMBRoamidd SEFRr €M QsthdTBAbRlimdnte tick ﬁl@ﬁ&ﬁunﬁbon&chptdr 0s a serotonin
is associated wiith increased actjvity

f
reoqpipop P AEHBSUOUT RS ORI by A AL GREpEhy 1 some

emboRinenBShOtQMtofin ERFBPIsAA the cﬁ:nﬁﬂrﬂ%rv@ﬂb Sdiei nInSsohi&&mbodlments the
serotonin receptor is the 5-HT2A subcl ass.

seraferiio d¢OTRIAT & IhEesRigheHi 1FrYoRE SPETY | %Oﬁlet?ﬁ’éb cd,lé’?F?‘Ea he serofonin

recdbedr \{Qfﬁsol«%ﬁscteﬁ%r ﬂl&el%t@n?n mcé%b@?lﬁieﬁtst A€ ser6@hiAlreddptdr is mutated or
eceptor is in the peripheral nervous system In some
modifibbdi ment s the serotonin receptor is in blood cells

et l enia comprisin
; ecE’l ?é(_]e ClRso ke déﬁehéargmqg'm}%d &fh?reﬁ %lo&ﬁﬁbﬁhr nia comprising

r is nutate nodi f1 ed
adminrstehn§ édl ahebigbnin gecd ofesullo dreatnenk édb@rﬁl;lfu%ql\li‘/ zefwtin pygount the

mnistering to a subject in need of such

Cm?%iﬁgﬁé%?gﬂ @%erapeutlcally ef fective amount the

Corfmﬂﬂd ofAlé@rdtwlcasec( | Dereiff 0924] mathed df stedatinedmigains pomprising

a .met hod t.reat ¢ th

scrisrne{or g " ot wht HeRRE S PERIeR® pitcqive apount of te
cmhhﬁﬁ@@ﬁﬁhmﬂ@hjy ef fective amount of the conpound of

formula (1) Al so .discl ose LS a_nethod s

of | 102k | niflss YOS B S oF nEeat ot Sl R Ty comprising
adifinRiesas td B s06ed iffnesdi6Nsuch eRbERAL a Ehekdpettiplyltffeaive ymount of the

effective amount of the
compound of formula (I).

[0026] Also disclosed herein is a method for identifying a genetic polymorphism

predisposing a subject to being responsive the compound of formula (I), comprising: administering



compound of formula (I). [0026] Al so disclosed herein

is a method for identifying a genetic pol ynorphi sm
wonedilsposi ng a subject to being responsive t heCT/US2004/001234

conpound of formula (1), conprising: admnistering -7
to A/ bEga heBrargalyCeeS2oMua0I23iM compausi) b]em;tm@the response of said
sub %g@ﬁ%ﬁ%i ﬁl-llrldyglgl%g}ﬁ gfgh%l?mg %qg@)%ns?{)e S C]lte Irg ah amehorated disease
condisiop @spaciated Neiﬂleabylom@emta eyeping; aldnéamasylﬁg vgenwb Jpekymolpmsm in the

condi ti on assoc

eaS
e el G AL B U RS ik BB n DAl cesponsive t
saipainypoond hinsome mechhnentmp @nnslmtﬁed; tibgae€ tanditdde iLdsBockdh& with the 5-

net i hlSﬁ1 redi sposes a subject to being
HT%E%%%ﬁﬁHggig o 8m?%W%ﬁﬁﬁgrﬂ?mD§one embodi ment s t he
ame[oozTjat edacditma@edlmeh hdr@ is SmassPfor ﬂieﬁ@fngtanuﬁj B& suitable for
ubcl ass of nonoam ner gi

|.ass or 5-HT2A
"rea?%?:“é mtg {1 copppdof ﬁé@? # SAEPESnEfesetipsba pirates b 4 eolymorphism in
a subRdchwikréigihd pﬂ@‘iﬁdrﬁkﬂdnﬂﬁe@s&}d@ tﬁ§ Eubj'féét ol rés‘ﬁfmswe to éhe compound,

treatment with the conpound of claim48,
and pehegs fs@roseree of Esanebmosthisn pdicgtsn hghihe — lsasustalkip éuttreatment

ann@@@h@n&@gf@gﬁﬁgggphlsn1predlsposes the subject to
bei ng responsive to the co oound and wherein the
pr esence of D‘;;..M_.. Depasiptiey] efithq Prdferrad Exbodiments he
De neCct is suitable for treatnent wth the conpound
I a ' of, .t Prefe r.ed
Enb%dl Aent 5() } h‘e oot gﬁgle[qgg‘g‘@] ‘R%fll e htehe pfﬂ?%% gy shall in
theig eitiretios belissd lW@neteChml feDhSI owd shall elsd,iimitkir @ﬂﬁeﬁd’ﬂﬂid uskdto define

defl pe tech
the E&)ﬁé Sﬁ;tﬁc%]{c;n{gl%&hgf?’ ofbrga{tt%el FW élﬁ rot cI e% is s%u§ {}gilbe cttladma ef i ne
t he[OQZ%pe GConshimtie® aqmsy tis Cd&ﬁﬁléd axetht elevdt@l bashll hivity of a receptor
sou the cl

a
R REFHIRR, (2B ey droiabel BB o ageptor may be
medyarsd bsing b invinbyt ddfdifferér® @efHoas, indlithlg tdlulah dePERERPENG fpreparatlons

t he ence of goni s titutive activity of
(so% && e% ?z ﬁ@ Ja 2%02 (SfiegldEst%%l??ég 4/ ﬁll?ﬁ%rpualﬁe%rewr@ﬁwﬂd receptors
withyek katisyt thé a:lsu@iatag Gombekil ﬂﬁ)hé@h@hpld U@s’f@é’sa(@%ﬂoneBet all Biochemistry

23: %ﬁgﬁ?@?éﬁ féﬂ%l?nﬂ(l f@g%r)assamw ¥ .%‘&3? 'éggmlért $erelo. 60/103,317)

(xaﬁﬁ&ﬁ@h@i@dem&ﬁnnﬁgmMAthout the associated G -protein
@hosphollpld vesicles (Cerione et al., Biochem stry

8309. o5 “pawek) Js defiel puAcompAId bal ingleases A bassl activity of a

recef)‘i‘eli %helP@E&ﬁHctseMebéﬁ%}' on Ser. No. 60/103,317) or any

ot her nmethod known'in the art. [0030] "Agonist" is

defiP¥HY asAa “evngrwistdis dhitedi asor @apesnd thet agales with an agonist or

,éggdgﬁ&yfp% rgGe act s the.rece

i PP biliog R Bl G bioGRL B RS0 58 SBRAE o mvers
agoq;@ 1@gecwtpm pragomngntagnnst |($1&(ehmnaa§mi &hitrdl0 lantagonist) has no
cttell ALbAARL Qe ReLEGSALAL, { hereby bl ocking the action of

an agonl nvers agoni st on the receptor.

HOVWI aAndimyagoagositt” (salefifedd’ @WOMAGIN thiah Bt a8ds the basal activity
ltutive r ecept or

|st as n ffect on ¢
o AR, e e e A i R S e
antagmﬂsp&) uﬁm:hrivh*@é agi:@m;f (isa@ﬁ§anﬂhﬁr Basabtoa@hat \this¥s tHefre@ptor to adopt an
Qtor na i ng nmedi ated by the receptorh
a7 R gabieed kgt e SRR e rb&es geany ligand. Thus, while an

antagonist can inhibit the activity of an agonist, an inverse agonist is a ligand that can alter the

conformation of the receptor in the absence of an agonist. The concept of an inverse agonist has

been explored by Bond et al. in Nature 374:272 (1995). More specifically, Bond et al. have



antagoni sts. An inverse agonist is a ligand for a
receptor that causes the receptor to adopt an
wonemocyBsstate rel ative to a basal state oCCUPCTMG2000/001234
the absence of any ligand. Thus, while an antagoni st
propesad | ¥l hintiganfesl aii@{admmcyptolf eamtsagro runstequlhhsnum\f[&tvsdm an inactive
and, t hat ca he. conf or mat |
Con?(?%%e ?Aedz%p (Lc?ga%lﬁ nus{yhe%gl 3 e f’n a‘%g ﬁgn?rgtpmp?ﬁeél {0 Stabilize the
recmmpm mftlvamomfnmmlsle atgmmrsdly, haﬁerseb@ams@wé eeiefledYo stabilize an
Bon n_ Nat u 272 1995) Mor. e
madig rﬁ?eﬂ“tomo TR iﬁusawv ilg é‘&e tagguiiynopifials o adigity by virtue of
1nhiBfrEE/g u&%@cﬁﬁd‘c O lidvddse ap60RQeae editidbhly MhhifaNeedtivity in the absence of an
?“ﬁé nocep or exists in an _equilibrium between an
agopisE by’ DG rwa??ﬁ?u%ﬁanﬁr%% Af s BRligaydcd crepepior to an active
con€mbi@gnmat i on. Agoni sts are proposed to stabilize the
receBt or in_an active conformation. Conversely,
i nvBP3H agdirstsHite wmemtaleld defingd atsi laj zescpipr, having an activity
cortefR@bihY € Eh%ca%%?r of RO hG AR RByin TOY @or Mﬁ't}é)g \ngch was characterized
ant agoni st mani fests its activity b
thrquﬁlhmslewlﬁfgﬂ%mga@é phasmacolngy iapdestited imBpdiaingt eiwdnBiochem. Biophys. Res.
Cotflst AR TR @51, bbe GL LYY T LR RRagnCe, Of
an agoni st by i bi'ting spont'aneous$ “conver si on
of HA34nNI i gfénm “s@n@mmferito aaramarat ipveeralelp a n@iiri@il, ir@d3t preferably
i s defi.ned as a receptor,

al n9a93\§ﬂ10 11- I?r?e ob ac fg‘a{n%gt Qbservatloél %K axl%egmtewe activity of

aving an activity cofrespon
t hel0A3ffan $B¢lattivel v deford yat ahrapehy yPeconioedwh@Eby an amount of the

con 5 i G PR 2 e b or o, oless or
suchass phﬂﬁugnﬂhﬁnﬂy Ieanan s_uﬂ%hh&lﬁﬁﬁtﬂ@ 8t n@Bffecl lﬂbd)ﬂ"ﬁle Qktiv@ty -other receptor
; g ci . USA 87:928-932. 9’_&0034 The term

v i GEDLe; BIURETS SRR 5t BRGF 4B FreNanRRt on actviy of

the m:sﬁéd 1{&6@&& i@ o} oth@r 1REEFRIA typéh) OnisSmé Bt Qhe@&hv@éompound may have at

; 26 {15 observation or exper| nent . Ll
eas (YARS g{;éterﬁa CHet pohixty gisth gdfﬁ;l@é,éqcpgﬁorot araom@hgdgqqaﬁtor types, or at

1easWﬁJ SOEEN godateR BT orQE 1818 10008 it Eil 81' 8Ntast 2 1000-fold greater
fecﬁ a desired response froma particular recepto

6ffefweat &t AP pa0-fele ssatepsiiccts ghleagis 10£0R0-$olg icheTehict y yr more than
a 100996-f88 swstadt i ‘asleieytn}ltb{’ 511 %el@&w@a agfaxfl ﬁleErsng%ngE g%nderstood asa
activity other receptor types.
propsegy ftthe; eoapnind i dhaninyeriign ewtmebly eeasetmcamu @f fcwhlmbugd elat effectively
mvegétceaygfgo?fggkegit@gﬂrﬁ’{%% éébfeptoxtn tlg% qrrlg&%bgg%g{egs“ég Rk Iact1{1 yggau%es little or no
mveé&?mﬁ@mm araytagrmistic attivity enstherare@ed o mﬁr@zrtaht@eptafsf &€ particular, in
Y, e ar 4t h n on ot
e SBABBEE DOl CEPTL LT, 2 0LM00  c

seromninaqece}pgmsﬁ—&’f 1801B,0I0y 1§y By L@ 2€f 4[&(.6; andT) aboﬁcﬁﬁtﬁduoﬁls where the
ast..a 10, 000-f

ol AL e ool el 2 St P RO Tl
comgcblfndcxs almr sabeptiee tﬂmmes;ﬁctltbootﬁaombﬂdﬁuﬁ adies r&kht6B! such as the
d " "sel ective, as .an i nver Se agoni st is

iR, bt aﬂjfeB?f@Pt%?do%mﬁC?f&H% 5TfHRIeid CprpetRgs that are highly

seled:tlw efiot I5GHIT M0 e&eﬁxyzsamaﬁmkbnh Whefeetefdint Matireatment of psychosis,
agonj zes_t he 5-HT2A receptor,

I
SChl%(}]i) eeﬁe%lé)}/e H%p@%’o%%ﬁ@éc@ésog@fsp Wpllleyavo@gkgsaélgmpq gfferts agﬁomated with

dzug@(hlthdrtﬁ\éﬁgg&ﬁecﬁﬁ)iaﬂlhsﬁiuh—@s@r antagoni stic activity at
f}&b rel ated or unrelated, receptors. In particular,
9L Soms seberiments deserdied baistn At te serplonisi 2Agbry2(hiesptor inverse

a oxﬁ@ynﬂlcmﬂitnt C y [ SEHOLOI
® recept or sg(&)-rIi p'&&ﬁ&’?é tianstnﬁlé[a)ﬂ)QL EfowI t}:&n% r&%é%}n %&A’ éfgecj[s Cadlsed o
exacptbatgd  pndensminerdeniss aphbpesotined Hiegni | pgumobnly hesed in  treating
5- HT2A receptor is strongly or conpletely inhibited.
I'n one enbodinent, the conpound is also selective
W th respect to ot her rmnoarg ne- bi ndi ng receptors,
such as the




dopam nergic, histaniinergic, adrenergic and

muscarini c receptors. Conpounds that are highly
woeeb®mci7se for 5-HT2A receptors may have a bene€raisalo4/001234

effect in the treatnment of psychosis, schizophrenia
neygpdegeneratizg discaseso psyetamater the C@mwmdlaadlsclosvm hdrein hwei whilifygin reducing
dyﬁ'gglégé gtﬁde ﬁg}'fi‘ﬁ&js ﬁ?%ﬁgeglr\g%}g gO VXH)% égera 1es se% il tl‘Fﬁtglg Parkinson’s
disgpse c |119@réd¢geneeattwer@$ea$ee tArce@ingt ©n bie %bmhmaﬁ fecepimund N-(1-

[ neludi 0 sitions and net hods

nmkgﬁﬁ%ﬁggfﬁﬁgﬁégr h‘“?l hgggi(?ggcaused or
me@]mwmay)@hbnwmmy@aarbmﬂgmm tRg@AituASE derhlaqY is provided:

t herapi es comonly used in treating -9 WO 2004/ 064738

PCT/ US2004/ 001234 neur odegenerati ve di seases. For

exanpl e, the conpounds discl osed herein have utility

in reducing dyskinesia and psychosis associated with

dopami nergeni c therapies used in treating Parkinson's

di sease, a neurodegenerative disease. According to one

enbodi nent, the conpo N-(1-

met hyl pi peri di n-4-yl)-{-¥ 4-f1 our ophenyl net hyl )-N - (4-(

2- et hyl propyl oxy) pbewy| net hyl ) car bam de having the

structure of formla 'S prOV|ded CH3| NN N (I)

[0037] One & g -

conprising theg fpoun ofH f orff (1) and "a

phar maceuti ca accemabl g _ca The conposition

may al so, contai i ot her onpounds”such as conpounds

for treating dyskensia, gystonia, or psychosis. [0038]

According to one enbodinent, the tartrate salt of the

conpound, N-(I-

met hyl pi peridi n-4-yl)-N-(4-flourophenyl nethyl)-N -(4-(

2- met hyl propyl oxy) phenyl net kyl ) carbam de is a potent,

sel ective, orally bioavail abl'e 5-HT2A receptor

i nvP3E agdéiiesembotifreent gelpios rid ofcofpesitishacdniprisiag sthe compound of

e rece tor

T X S8 LA RS CNERE AR Qe TS o BRTE T apari iy ein othe
conpopss milohes g<pmpquedﬁefpt matln§dbbk<§qsandYSﬁﬁlaha@8ydhﬁﬁi

oL | DRSO e RS S, 3P,
mﬁﬁﬁp@m&h@#aﬁJNG#ﬂ@EMﬂ@QﬂﬁaﬁM)}E%4en3|ve behavi or a

coI i cal filin C ound f for
met?@@"@ g ﬁalet&‘ﬂ@caé 4 3% an%%}t gty Prafi éaawwkable 5-HT2A
rec@tmi JI&/BISB agajss KTiedohpodhdug feedul0MSalsoSpoRfRevet leEJé?potency as a 5-HT2C
%F%t Cc use o% t he compound i n Parkinson's Di sease
r"""’g 5 Ve L0 s o o WegeHEhagt the grawigegonpogRglc receptor

subtl?p«fsk IPRARRS BoddnsRESethé BoMpdutid 8f AR #REs REQYY chd%béﬁﬁme receptor
b (ﬁ(gﬁgeratlve di sease. Current estimtes sugges
su "tf‘/ﬂﬁt ea PPy kb AgoiérationiNgi 0180009k Emisnsixs be@wwapl@smacologwal

proﬂillﬁigﬁ)f R coafpeudddtiolti®s @, QRlIBRGR: LBnibNalo8as bf‘&mg%cﬁa{% and anti-

4&£ ation ages. Dopam ne receptor agonists
dys}ﬂ%%’é‘ afipesy puppert theetherppaytio Hee offtheppmpoyn inaRarkintopisi Risease and

rela@ﬁ%ﬁlﬁﬁpﬁéu%egeyé}gﬁ)\;etdﬁg%gl y, the protracted -10

[0039] Parkinson’s Disease (PD) is a common and progressive neurodegenerative

disease. Current estimates suggest that nearly 900,000 individuals in the United States have PD
and that the prevalence is increasing as the US population ages. Dopamine receptor agonists are

used to alleviate the symptoms of PD, such as motoric dysfunction. Unfortunately, the protracted

-10-



WD 2004/ 064738 PCT/ US2004/ 001234 wuse of these
dopani nergeni ¢ agents causes, over tine,
woeounmespghi atric (psychosis) and troubl esomePaDiUS2004/001234

(dyskinesia)side effects in 30 to 80% of patients,

use Pesheet dopaimjnerdediod Bgenantiysesy chvst i tiae, arryrapeyshitiite (psychosis) and
rece k rating

L e s Aot
com@paonds &ntgpeydhbib@ntubdy dupzmanem recnptcmr arftagogisis openi fre Pgffective in

amel%?%lgrggflﬁ% %g v% % H g ﬁ.l’ %Sn aﬁ he'a{e 6[ afly 8 a'%cﬁ%é&lnt‘as §1%[ﬂ 1§ant1y worsen
motd? YR8 Sh T ﬁ)aﬂienQ%e%Htht ﬂootlhel.fhyﬁ@ﬂmammr@ ctate. Biochemical and

neur ot r ansm ssi on a |caII rel a
pharpgeqlegicaly éq;@smrﬂle g?}}é)&g;gl& %??i ggergtﬁ% ic nie%ro{r%srmssmn
maytﬂ%eﬁlﬁlop%wh?iﬁaﬁy rfired & ﬂﬁtdebﬁblﬁﬂenb@!ﬂ ﬂgsmsmh hﬁi psiye]ms;s in these

he conpoun di scl osed herein were eIe 31 lected t
patl@f@plwe 19 beipg bawnd by dhis Hhear HEceTB 2138 e W elected to
explgltt1 Shd EIROhME BF deoRhbBR! 135 asd @Keeﬁeg\éh‘l?eh side-effects associated with

pam nergeni c therapy. [0041] L-dopa is a typica
&WGMpﬂﬂmm@hgmmfconpound used to treat PD. L-dopa has
“?6]04lgh0\’\{] d d‘% ik Q%{? Qlﬁﬁ“slrgﬁl conPbRIdAREN o +RhEES €1.-dopa has been
turnover ol 1 & concentrations in rodent
shovat & imcreBer esptralastitongn degrard Haoyec apt Betahginicgrcsnipatiges in rodent
er 4&inR0 €1 JosseSlORRMHdIonal to thei
B3 P S0 o oy 0B ek
dop@hiné &bélﬂ@ergmﬁ@rC(}ﬁﬂieE’ Dbientzagnif@ciBty dHFEapninddeptibiZst) a8d 2C (5-

nnnstrat va |ous n vitr ca

e SR A L T R

di soba2ged hecb’rﬁl eﬁqb@ﬁmeﬁtethel s@opduods d‘IEaIsecthm can be used to treat many

side-effects that arise fr n1do n1ner e
sdepesece A, T Qo SR A R BN OURGS A g L O apppounds ar
alsol REful foe atdmatt o tyuinski BaSichosis cmgtbdsrma&rhawdsaed side-effect of other

exacer bat ed as a si de- effe t of 0] her th rageu%i% d for th
thera}gf@m ageai§ Spehaps Lrdogy p% ong ﬁm 8FWI1 s prefera Iy used for the

treaﬁﬂéﬁpmgén@fa%r p&RhQIsaoYialds @athfLajopd Reatmédt.e at ment of
dyski nésia or psychosis associ ated w

L7 cltifRint - ThOOER)OTRT SO OR BT TAG BIPESERPAT oF pEgposis or may

be ﬁgéh Bﬁﬂ;ﬁﬁglagt%s K RES IvheR ForPSUMPRS iitSis AonTBdted Becetkafdio initiate L-dopa
ctic fashion when for exanple, it is

ﬂmm@m@ﬂd@sé@ﬁﬁéwééﬁﬁﬁyﬂ4@Wﬁﬁ$9$§P@”FW@GBa t herapy and
ear Sh& 8 fre R ARSI Sr PRYARE h dnotherapy

[Oowﬁ?ﬁThe%%gg&a%ug&ﬁﬁ%nﬁ be uség ?% tregtrg?%klne3|a
or asran raélsmdﬂ o insdimneatsto pyéns Pajygat dpwkingsia appeahdetdersgfects caused by
the Ca%etntors atl gt tgx% eme A {11? thy S[%E?I Qﬁéﬁ 9n Wombination with other

{081's %5i cts ca nmedi canent or
co@oﬁﬁiswaiah\aedoyeduhedxsbmswnds may be given in
ination wth ather r lated inf

gﬁwﬁ%s' ar}n «gj?b@? egtghtglng gﬁds\/ﬂ% c"}ﬁ)e le&g g%g%leﬁiﬁ) Su ated into
corﬁi%‘éﬁbﬂlsbiﬁﬂ adiﬁhﬁlrzﬁmﬁacﬁl phents on need albseebf] mppropuanpmgp@m@nss can take a
nur&g% roggitn eg%ngtﬁ%%%ﬂggq 5?1% ﬁgth nth?s g(lfggpogl 1%% 1§ ﬁ g%ed For example, the
corg;BJsi‘u@ﬁ 8y bé RIRSTOEE PENSHWae:, QBlel @W)sh]l&ﬁhqnﬁlﬂpmﬁnm @rBams gdlﬁlydrogel

used. For exanpl e, the C 05|t| n nae &

cctphFPGY. o AR SATSOheE SO B T AR A (AE of ordinary

shﬁ MBI arf $lould¥eHi 99 brecial@@hR 2! apppfia@y velﬁﬂ:l@ ébi fse with the disclosed
I posone or any oOther pharmaceutically acceptab

commumis céﬂee igventipielphealdye oag fhai is el tplgratet by ARt ig}el cgmposition.
Th? ﬁdt tre n‘ga%’ﬁl@ptﬁé By B Ghe chBpoudELt %ﬂi\opnate target
0

ose unds of the invention should
recopterst If‘at exasnphmone vbpedinatyesdiilloip the A ayldelovole qopit Pharmaceutical
conposition. The vehicle should also readily enable
the delivery of the conpounds to appropriate target
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receptors. For exanple, one of ordinary skill in the

art would know to consult Pharmaceutical -11 WO
waQok/e64338 PCT/ US2004/ 001234 Dosage Forns aRAT/MDS2®4/001234

Delivery Systens, by Ansel, et al., Lippincott
Dospigp ot agd sk it verpuibttinsh dy sAnset, et @b, Lipp@O®) Vifliazns & Wilkins
Pb‘ilﬁ@é@fhédeb fa 1,0 tions.
u[IS ] Theﬁc%ﬁ%os%##%ﬁggghﬁﬁgﬁ&% é%?§%%§mﬁg fau%nesd in

a n[ﬁ%@r oﬂlmmpmpom ofi the timesién syBbensal in a number of ways. For
1nstgﬁl st %yg%{éﬁ adrr?rﬂgtgéﬁ n m; e ululrr cg fdin n‘ilrf"é\? (I‘éageb 1%?@stc5>sed compounds can be
forpgnated gitd a ocrm;tohlabn dﬂncd‘né)ellmﬁ&l edllpmatht Yorindf b i1 Wap3u® or liquid.

le or ui d ternativel

A“ema"”blﬁé SHRRYOR B @%@Weﬁm@m f b{oRg gireps Injectons
majo Ibe aﬂtraten@anubonum joRChiugid8) ofMB¥bcRRnédk I(BMENQH snﬁlaeﬂl)u Ihe' disclosed

B AN ST T I N A TN PR

or ifigdfliecalldedvddy nmeans of intracerebral,
i ntracerebroventricular, or |ntrathecal delivery.

[ 00WH47IThe 1o wpmarRd TRRy 2tosbe Bedusitia dimerdelayed melcase device. Such
devited ﬁxﬁf of @J;a%ﬁﬂ;ee b aNdeREd urddf bhe QEVIRESe OJnﬁ nﬁg be ﬁ:leased over

exa be inserted under the skin an
wegig gr ﬁéntkSe Segsedevingaray braekisularly pesfitl Her, pasgmh wah dkmgl tctm dyskinesia
sucli@y E%nﬂa&r; E&l'tih@d'ug 3& § fitdra a Ofr RRLLERES: W b | %Hg dhRED may be
inesia such tl en on conti nuous
paﬁ@‘h’é‘ﬂﬂ pa,dvzﬁrmgemhevvh@e atqmlmundf isPBed Thehdewild a@nnrﬂyy iEQulre frequent

dnR@kidicy ous when a conpound is used
anﬁﬁgzﬁ'vgﬂ%dﬂaorna %ygﬁéquire frequent adm nistration
(e. @04@” r edfueit bé mq:addy iappriciatdd @B jthd tmuvnk lof e cdrgdhd Yequired is

i at. unt .of..a ¢ ound required is
detegx[ﬂ L& % abl dlg%malﬂbl 8Y &'gla%d‘?logvatd?lv 1ttyyw l%|ugg\f§3%fﬂé%lqnl {}5«7 mode of
adrmﬂnsttahom ntht: Lp‘hlymd&heimdéi popdrike abde &fmpoﬁﬁﬁneﬂipﬁ)gfécﬁtah@ Rvhether the

hysi.cochem cal praperties, of th
o n%lep A o & Shhat ﬁel?jg’f rapy Io?leélu A ocoF’gmﬁg nﬁﬁa@’s edbgsfreguency of

ammnmtlmewamsme ihfluchcitbyhhddvé MektdRyd fadios anll QAUeNsYy OF halflife
¢ adnlnlstra%ggg will al so be influenced by the above
of e REP O QY LB P sshbrmgdreiedul arly the half-1ife of
th e{OMDI]T'p OUEle WF brldinAryt A1 BURS BE oA 'aB}IQ'e&Et@ Mo Sheclfd %r%i'alahons of
of ordinary skill in the art wou appreci ate t
COHE’B%E?"F japd fpé?cﬁﬁlth?rmﬁgc FEImes JFisd sast dady oggsofpthe @p@eounds and the

freqh&@fr afFelidiGisttB0h) B 6S WeRmBsedd Qéﬂlé’ kHOPEeSrREal-be Such rocedures
npounds and the frequency of adm nistration be

Con%FélP@%aHY rfelayed fy the pharmpecsdcad irdostry Swhide pr oded @Ptpesmentatlon and
Chnggnﬁgptlonally enpl oyed by the pharmaceutical industry
include in vivo experinmentation and clinical trials.
[ 008501 Geneerrally, a dailyadobyoftetecen . OB etpheext bOdOdcigitlagd 010 g/kg of

bod? Q/gi%htv@"ag K?.gl C.A:!‘z(g re%é;h(gf 18\terse%§ dr}{st can 9ehtse§ \évH:? gg r{ﬁ]%o&ls disclosed

ser ot onin receptor I'nverse agonis
hﬂﬁmtﬂﬂmﬁ@mwﬁmhmddehéﬁ&mssﬁdﬂmal@Dhmg&goﬁhﬁ&@ﬁmﬁd&ﬁﬁmbﬂg&gof

dal | i s bet n 0.01 of . b
bod] WGefiSh oy MRS oD SRt oG Sy it Prshieop e, 15.2.25,
stc.hal f-mlligramquantity in this disclosed range, e.g.,
1. Dai |y doses. may be given as
il nsgl e ag?tlllynﬁ?oﬁsrrﬁ%yo% ‘](eﬁ a2 sifely afmupisirafinee-sf il taplet for oral
consinmpﬁdmﬂ‘r'pt ia®M efhglaSdadly Sinjetiod). dAitdriativlye k! @Mpound used may require

{natlvely t he conmpound used nmay require
admmlstra ion twice or more times during a 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. Biochemical Bvidence




adm nistration twice or nore times during a day,
dependi ng on the kinetics of the drug associated wth
woOhensioadizsi dual patient. Alternatively a sl ow peraas®4/001234
device may be used to provide optimal ~doses to a
pat0esz] wi ffhmnmdrheaeﬁéemmplamqmlogt@rmleé’p@ame@ PRggaans L-dopa
baseg Crréég%g c}y%%’_lid c&f%%]t b?o%gzll{rg g‘lo%ﬁ'?er is ?ken 1}p by neurons and

he cof herstone o
und@igéds ragio leaginead convesionen tdopaming vﬂlmmmattmema-ddqqgla)xylase (LAAD)

act1€1%§%?¢o%a§$1¥1%§ic%seﬁlr§nst e mﬂﬁasgé | %aélcl? gsgean ea%‘el:‘I ﬁlag 1611en§ from these

neufoﬁpblgar@ﬂzadﬁﬂi in€regsoMi@asiirefeit Gardmpaioh,ad chinieal bff&aaynatréversing the
acid decarb xyl ase (LARD i Vi t n do am-n i C s

motBLTBHTS. 01 O Fore LB aUP PSP £ A O BB Seaecs speciiit

for dﬁﬁﬁfﬁh&@mf &@f&ﬂsh%ﬁ& LABUI Bngridelye @kprysstd aal Sorkin. Early biochemical
i ncr eased opam ner gl c transm ssj on, dclin

obsg’ffzft}oggig)),ra‘p hralfne%‘?dsﬁhﬁgbfi‘i’f@ supstangial %regpcf Eé:pgtra(lnsmfﬂﬁgergm stores, and

1n01]3¥sg@ﬂ1g QQ%’CP&%&)Q 3 th%tpﬁllﬁpl@ Q@f@troﬁi%%étéboﬁ’t@ of KoY RYindoleacetic acid (5-
opa | acks specif |C|t for dopam ner |CSSterTB
HLAaﬁdllﬂEjolﬁ@HWa @iryoaghes Ihé‘ées(l?@OPW hah L-degd pcyumulates m serotonergic

U.Ed chﬁnll&g!)tran& gllr F@&ds@ %%pérﬁielq%t hd¥e AdehoRQt6d {Hhat - dopa markedly

dopa substan reduced central serotonergic
incrsgsed é@ relagsd of b@th ﬁem@le adesexotmive et erlGagmofgrofqydn is dependent upon
fd
LAgbha%ﬁlngjk gllldrsltggtl 1le§(r:llé> Flgﬁllal%?(gtﬂl Eh% sglfectlve d?stsuctmn of dopaminergic neurons
(2,9l s:l’hesmelmxyaﬂlonapspggmciﬂnetsthh atdemd@m@ts of htdega th&D patiggpaesults in
umul ates..in.seraq
mar%gcﬁpl&elasaeﬁ én rﬁc treelFasFﬁ é)% 8%{121%9%)%06%1?1? #lé)?étﬂﬁatwg@gro NEr hcsne}lra(l)ttrgn mission.
Fintlhatpokt-dlapen rtockedicyl anahyciseafs @D phtEntsetletaslevedpretbqtsMchosw when

co do%gwa gﬁ{lat%}%g%regugk i dy t\lﬂ;ia}felcgperlleegospt%%c atrlc’ cl19cl:1r%nrlc@s If§und that the
patﬁhﬂs it thday Hab&1§ﬁoaﬁtt elv\atldx&siw seedtorim anxi 5 HIAA levels in multiple
Cmg?ﬁg@élfﬁﬂ%lg%a]?ﬁé&;?ﬁ% lﬁfgsg tnP%’[Jl]yTﬁrel%LFGS Iﬁgg%%élai% E%m including the red

nudd@b (@Nnts results in marked increases in the rel ease
of central serotonin t.oner gi.c

potentiatin .
neull953lans Fesigmsh or FHEPYYPEBEE (T3P GHRE: bolRiEs) role in the
FunBingS bS 1Rf mAkmRRh! 6aks thale cauel apeshs p@ytelhos&sr isMag mportant
conpared to a matched group that did not dev
nelﬁ@l}‘@%mlﬁyrc%idé‘??rp%lo‘@lllaé?fl}g%dﬁ’é‘é%lcatF%@rf'HCb( Hxgrse s a‘“"rs and responses as
sle%"l‘tlg' Mg, M&&tﬁﬁ{ﬁ&ﬂuﬁg hagl 18h@Ré bACABLo®! Q¥%adliveREid Neontrolling

otonin and levels in nultiple "cortical and

bodyubmparttiicatl biod pesstresin the spingl Gelpnyseaipnip glgys an important role in
Lot 1 REHALH D cikffort §Floul eHé)(N@tllSO?)lS

the G SRR of b ey RGN i Jfort Rl 3%“* (e a
(19§F‘Q nPdripberalt functioas jim tlteh@rdm\@pmx@qr,o inkagplesfic @dr@mmtp@ﬁal systems
have E(i:l¥0 Pelerr]l z}sgr%)eﬁ%mg ﬁ'll“ n§%1\follfl1§ b%gétf&mi ttr? rggﬁfeltes aaxlérlety of contractile,

neur otransm ter an neur ono at or 1S
sedrmnly,l emt etlciraphguiabgidieffects enddetiag ivarcslanpdd mgmm@@ssm‘ch muscle

cor?ﬁélgt?cﬁlr ?{g p&% gtlr?g B.S/I%Icl: gggu%l%n lo e‘r]/‘%gr oll)ln %ncfb? ar%l*rnlzsrﬁzgon 1982; Botillin,
Seldaay K engnel] abiudr ezaﬂmled 1816 QLD 7R); Bastias et dl. nSarhienis punul &ehavior, (1973)).

cal , ser oto a or.t r ol .
Thg it P reb ARyt ClsA e PR ASEED g ie To dlsBGishoprpressed in
the( vRdah b, @hicludR@Vmaryeddfifebl, 1ithbid; rdlibrebra{nl3gidny postulated to be involved

Per i pher al functions in the cardi gvascul

in Hasnieetleigncaf highs Fogats 8t pldetivn drocayst dhis refcples sgpigpe s also
exE8R 88 ahRe PlateRidwhite itmddlatias PLE Pl niégﬂe@atf(ﬁﬁ dot &F the initial
a variety of contractile, secretory, and
steps BdhaI5RiPyIfoRsyiartheambesss i ncl udi ng vascul ar and
nonvascul ar snooth muscle contraction, and pl atel et
aggregation. (Fuller, Biology of Serotonergic
Transm ssi on, 1982; Botl [1in Serotonin In Mental
Abnormalities 1:316 (1978); éarchas et al., Serotonin
and Behavior, (1973)).




The 5-HT2A receptor subtype (also referred to as

subclass) is wdely yet discretely expressed in the
wouoeebai n, including many cortical, |inbic, Pamas2004/001234

forebrain regions postulated to be i nvol ved in t he

modiéd3dli on (bfenhheglbreitd diggbution\oé serptdniafifidigt the ody, it is understandable
thatf tlflé’]rr(l:etnldgur%lsm er e? d.%%i @%‘9 ff‘g& %gyog&%er?ﬁ: @s&&s e%i(s&r ﬁfvse%%]g O& at, The
Pertpfieyul gemmn:m of Oriyvdodxytriyganmingt 244 (1908 pSamena, t ¢te atp (s) c@zrdlovascular

A LRSOORPODAITY TEORHT e A ] e ey iy of

merﬁTSraISﬁfp@ﬁI@ﬂig prowdidshthat fib@iohod tranbducérs ofl itercduéan datmh@nication. They
t hat _trenendaqus .inte est|r1 rugs that aff %
cxisd GG AP O SEPEE bRPEY STEIRSHFP™S gfid gatclifyghere, upon their

actiP@ioh yedidbr Mek |eﬁdlb%eﬂfus Srgihadsepotylin Mp%ﬁi@eﬁt&lsly%ﬁumﬂt%g Xiugs, they
Saxena, et at, J. Cardi ovascul ar Phari naco

15:
chasggpfhelr ?01@@9%1?51&11 ST G B FRTa O b ARG igp mpdiators of

cell'uﬁf §18nRHEB ese N ds8 Fcbpiordf incIBADIMB A ST RARBEIRG, 226 OLbidE coupled
hat function as transducers of intercell ul ar

Wmﬁ%%%)u thet, sigmab Py aghiyabipg GHanifenudlfoHde Singe,\Ripteins  G-proteins),
reSLﬁglllé in! %Q %%nerétﬂﬁl bidinﬂﬂltféﬁ W, 0&%@“&5{2&%&6&%&%&@/\@@& &s cyclic AMP,

upon eir actlivation el ther their endogenous
m0$ltogahrdp@eﬂsmndrdnaqylel’y0@§tb él}émwg@yd ASPHCREOST temamowq}g the function of a

c S

va.rlte bgfe 31812@5[]]]951 Ie%eg C%&&m%%g%d{a%%gél}de{g%% g\?)gchot#ltlmately affect
cdh@&b@ﬁdnmsmgh&mmn@. Many of these receptors i ncl udi ng

the $S it

Bas%i'T t hd eas lgbrg%ca?lgt%lg{%?l ﬁ iéﬁgrfjég ;ép rrlggtﬁcﬁlge]@ ?g BLen identified

andbasﬁl@heﬂﬂgtopdirmt i S&Sen( ﬁm}ﬂrest(é«}mm Eat:bwiiatypmglsplaystmemque distribution,

SRR o iy el HEEGT SR S, s
corgfdvderdli iaCysrighy OpEO |of prheB)glcaiemﬂdloﬁf S&ﬁngﬁ ceataith @sychiatric disorders
(GBS T TP PRI BB S PIGHNEs EARBIDE ot poyehoss,
S g a n ch
schitloblirBmi, ashitidaf fefddney)C edrtatl itroa¥ghérabiel dlioydeamﬂﬂihdeﬁﬁ‘dr-ltﬁi& dementia,
055 ‘At | east 15 enetlcall¥ud|st|nct - re

Pargi mng,s&esmw&ve%ééﬁoxe@e AP ue dSergh B o B elcoholim

cerS¥CPash AR hdcRRnth,Sakdl dnighdine ERIGRz U BBy opRLANEoIdgy, 21:106S-1158
uni que di stribution, preference for varlous I

nd
(19981 Paraest iSoriiimme ol puserbreasy loase PO B3 o1 9B 4 ferion, Neurosc

Bzdb%:@fohﬁ%ev CORAR0N8HA)).I MRe¥aH: | QHRndeY RRBI9T inPAtAQ! @O LBIT2 receptor
conditions such as certain psychiatric disorders

Sub(@d?@pmeﬂlﬁl @wlogag@fr auch | ediesd sconditipnsc as yReEiRasiong HhieRbpsje migraine,

Sanxf Rbsds, scrRfophéRRNMI&R! d@sord d tit
Vmﬁ%ﬁaﬂdel%ﬁ%n ?5 %%r?g?%gneurg%eggnerat|§g Oreers ane appettie
disdidstsr der s (Alzhelner type denentia, Parkinsonism

Hunﬁ') %; on’ §chfzﬂ&{ri§1§2 'is %nggr&&ﬂlaq}é/r E%Jaét%ﬁx%éngﬁfp%%%ﬁ\’c disorder that

ass coholi scula
affam:m;quximatelaﬂ% ofi e himms ﬁd}@latlme rt has been estimated that the total financial

oo B SISAREI TN BB 88Ny 24105550480 BBk PR b i

dis€dse Bm&is 2“}!@ of S Qross nBioﬁﬁqin@dubDG@ﬂP) [Ré vhe, Uditkd FBatés] IDMent treatment

Recent ence stron the 5-HI2 receptor .
PrEGR JEH ERESTEBPB A BF PR AP “CONBDEI Bl Agpsychorcs
are\YRRFi Ve BS bRBliordthE QFIREISE Symptogs at.pe ,halldl:ﬁﬁﬁ&ﬁaﬁﬂ] delusions), yet they

i schenm a, depression, anxiety, p

frequeRily Bp RYIPIRYS SFREYF UREBRHr-S- S éwf)efl?tt%al withdrawal, apathy, and

poflir§QE SREG). [ 0056] Schi zophrenia is a particularly
devastatlng neur opsychi atric disorder that affects
approxi mately 1% of the human popul ation. It has been
estimated that the total financial
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cost for the diagnosis, treatnent, and |ost soci etal
productivity of individuals affected by this disease
woxerads32% of the gross national product (GNPpcofuskiea/001234
United States. Current treatment primarily involves
phajofsi ot h&lapytlyitite anajdraslgssef odir angipsykhdien @e prescribed to treat
psy(g}%%: rg%%ﬁ’g?ﬁ%%%z% gﬁrﬁles\?ecos Q Otd!s (fsslutu%ede hg&r%]v%f tbbr\‘cﬁelf‘ ?de effect profiles.
Neaglpchllded thsi“Opschl” qreﬁldﬁ@yaratﬁanecpmm@hﬁ@s Ichoe mgtnﬂlcmb radveese effects on

negativ enot.i
b RGP GO 00, Xttt e reg 2RSSR AERIER dug fo i offects on
mocR@ﬂ&?S/Qﬁlﬂﬁﬁ &oﬁ@ﬁ}{y&d&ﬂ@%ﬁ 0o ﬁatﬁdacui{qugﬂdyﬁtﬁdf edattions, Npdtentially life
or classes of anti chotjcs ar esc
thf@@ﬁeélag BEVE%B‘?WQ@@&?%&I% sysddzorag) an élgré) géaé\mlass tremors, and
tardln}erﬂyﬁlﬁﬁjesmf‘ %ﬁ@%vel&}:)hehh&fdﬁs shwetheffRe ttoduk <l dn| Rfer “atypical” agents
Near | y al typical" or ol der generation
ffeedlfﬁ&?é‘tl §f5ﬁ§’f§f‘i§t55| gni ficant adverse effects on hunan
{M}Sg 1UNCUARBsycHARS Grug LRIV LA ARV WAk ifhH& Bhif @Ch&e number of
o terned due to their effects on nodul atory human
cenfralt oronoymineigis, TEArPUBESIIGY h receRior, (clyding dygenapyfiegsic, serotonergic,
Ay ' tfr
adrén%fﬁ? élngfgéa'rmﬁ Qlﬁ fg%g%]{?lle}sg% ng%}ﬁ)rg ft 1? ﬂf(tﬁ? ('gﬂr%? Eﬂetfﬁc?rgﬁﬁ@c and adverse
effeatsatl hlms¢ dimgs are erediated barddstlmtaﬂd:pwe Sldiry}@k»"f nBlsi kagh depragepf genetic and
pha.gnel%/c% '%fc):glf Homo%e%/t eEQ?egzc}e{gsg frg{%ﬁ{é)gfg%t eé ihgi Hérﬁt}%r&lnthg %é'lopment of
subtﬁa%§ctMtaop$ym1ale,t g whllugs tha\xetebemntlcmh ofuthe gormal eplasiologic or

pat%ogb;zs&cﬁ?%%go% ?41&8}/ p%r[elc&ueaﬁtr%cre tor su% méﬂa gL plé I;g}]nﬁeél t(é develop drugs that
areS @¢ledtoBe gl dndividaHl e feegbic, cldiﬂsescaantlnlsﬁbcleawd amongst monoarmnerglc
hi stami nergi c receptors. It is likely that the
ne”ﬂ‘ﬁ@f‘?iﬁ‘gﬁﬁrf:%p?ﬁd adverse effects of these drugs are
medigasgd byridi ﬁb‘l'alilﬁig fhese ﬂtlomesm&mymaﬁ of Bagorh b Bntipsychotic drugs
degree of genetic and har macghﬁ i cal . hgnol

invpFAEIEOT BRI FOBEBBE O S ped NATRENpEr s ki dhat antagonism of

doAEVRI IPPEBorPilso Bty Be S@laBEhiniiel sﬁdH‘@&btﬁ diﬁmtagaﬁlsml%h? B-HT2A is an
as the determ nation of the nornal f%%Llologlc
f

altqgenteveplieg S anesmesne & drigh Wi goiRaY i PPy ROBTPIY fhrough antagonism

of %&Bﬁé{%& ol Nit8e g%ﬁ?erde sibfal drAB@RLD (HRVE] QBofhdgR tRAkns.  5-HT2A
are selective for in V|dual receptor classes and

antageiisisadrs eierafpmn gad R gﬁaémg rRSYGDOtEP AFdIRTY exdfapyramidal side
offkgceptors. [0059] The prevailing theory for the

mechani sm of action of antipsychotic drugs involves

ant 960l s m Bhrditopd these D@epte@épmb@n aspmse tQ prestan ¢ quiepcent state
unlleiss acl!nﬁ?eg){)g { estlt%c%‘g} og)%? Q%%Egt gl ruo%t?&aam Y es??red’e?tgspﬁ ' w appreciated

pyr ,
thaAmmag fmeBmIDSD,f of Ehd-GE(ZR n®neamincatetaptang tieslusiplgeseuglaain receptors, can exist

in ggé%‘g é‘% Aff oﬁtga Pé/amalgosglﬁcgenmc}f tgshy cfgg%]{(\) %%in%rgpy’l‘his increased basal
actBX| g@aﬁtammé asu@uyﬁd:antbe anﬂﬂmct by compdondughedsievendecoperigs. Both agonists

o YR aeusy B AP SReTeo e RPEGuP e Bne can actvate or
ina@okdateBysE bl ddales, Sbspectivell f B @btras{, QRGN orIeatitl tahtagumlistsycompete against

these receptors h&\,/ie been ssumed %o exist in bili
c o RREIRYRE PSS (I PEEE DS Aty BY ST Brewil iy tmpins abilty o
intAgOdéeled basalsréndialie actjinabadnds.r eceptor). |t is now
appreci ated that nman if not nost, of the GP

mond¥itthe rBeeterelci eied | ATHRGTIAE r 5PESH O Sr%%trﬁregtor function by
ap}ﬁz:ﬁg §Xd Rbceptol SRlePnt AR Aiﬁpﬁﬁéa'n&@ﬁ%gm%fo%% QUISN PRt 5,707,798, 1998;

sence of the|r endogenous agoni sts i's i ncreased
Chigmsdbstr. 128:111548 (1998) and citations therein), to the study of the 5-HT2 subclass of

-15-



activity (constitutive activity) can be inhibited by
conpounds cal |l ed i nverse agoni sts. Both agonists and
WORVEIs€38goni sts possess intrinsic activity aPC&US2004/001234
receptor, in that they alone can activate or
sergtonsis treseatoss. t RRSATNIS| @ mitkeotypiq @sprctfi keedpjor fumciéapnthehdrvolves the
cl I.C neu t | St '
et B BB Bop DL 2IAM TR TRRELE TR fechnology we were
able e dpharsiratb that dativeo 6-HiEes Bseptérh gossassr sigréfigmp bodsiitutive, @r agonist-

. Jnhibit el evated l,.or. gonstitutiv
ittt oS BeRtedTY ot SBRHVES Y B g gy Purtemore by
dirdcHpaéstianta lagpaainbef obeddfizily namgphelicihal notpomdeywith known clinical

T AR LR XA T TR T

shadedBa LdhEA8 0JIQBY @esbrg] t Hedrignall bhekat rbmpbwnds,h@hish ey used by
of the 5-HT2 subcl ass qf -1% WO 20%%924,738 ) his i
PSYPRETIEIS 30 (A7 00P8HS, KB S0 OF Lt B ZARIERF Fagnigts: This unique
LiROESHAY RS 218 $6:88ath af £688E RicerfioliabtyHdlis ch@bellikpVidésse that 5-HT2A
the heterol ogous expression of receptors in manmalian
receteyipsrsE Seeusnsiameplechlas mechansip Phip s hotis dlicagpindupigns.

d_enmb%_i]r at ep&iliRk pﬂﬁ&ﬂag‘!cﬁog@éal"&?aﬁcfe@iﬁﬁﬁb@f % 1RQ8 988 Ber of antipsychotic
significant constitutive, or agonist- |nd§fendent,

compmuadstrovealsd thay they pgsspssbropd ecivity Mppiliipla rlged Seeptorgabtypes. Most of
0 & r it IohiSC ok YRS b8kt Acti Ay multipl
R R L N T R A
mokerovmergit ire_n:ieptan subtypes, incluging merp’@gimgqggzy éc.maanr;e'r&c,.dlﬂg:gqg@,’ muscarinic
an&/\ﬁ tggn%tngrr .8 eegtog haIthls PERQRY iél\fﬂz AL B cf'(l;}Qflé gedating, hypotensive,
efiicacy arr > shared a common nol-ecul ar property.
and\mato} yida kifeatf oft thess eomnpovpdau nitl svoulditharbfoser ee efsmeht byvantage to develop

corggc%{lg!ﬂsltt %E 1 S %C{iﬁe\}é{/egsget aggng%[% Ié{) tzil.e %-ﬂ” 2 [ %ﬁ%pgoﬂrggutt\xgﬁc%enave little or no
actBiitly NbrC @ilph ansmaico gicept@okutetpat,i expediillya dspanghe Decepptors.  Such

cor§m¥£§a% %ﬁ?oe e1|1 lgtiegt ﬁe@ﬁ%{lﬁﬁnﬁ(@%ﬁ%{ I%z,%s a%t?—%se}ghglrcs), and may
avAdthie R&¥ER Qldi 6fredtS dserbyedivithhonaglsctive 006R)r ibetaatidned

pharmacol ogi cal characterization of a |arge nunber of |

At IP6khot [ couRpLAEmI L, U0t 3t mONEifoEERLys specifically

serQ{oﬁﬁC}e&%fo'ks\!i fnYort enfBabifrict Eher b 1BL APMOErsS bifin}speSthe 5-HT2A
Most of  these conpounds display agoni st, conpetitive
recgpipt g dHS eXPEImenig\RsTaEed 9B FriLt traisiepy exprespingifieryugag phenotype of

saili BRI MEY D kHownCREPhE 'coRbdiindl RE Sfornl1£ (1 HitieBuates the signaling of such
serotoni nerdgi c, dopam nergi c, adr ener gic, muscarinic

recapielrstin Sicaavpmes gf edditisaeldicands actig wpop thratpoentqri vibeypopgound has thus
bedd KGhd/ 1 1%73&8? ?hl%s?c id (rit}%] hens ed@bioPnd Ry A \;\ﬁﬁnﬁtltegﬁate t13MNShsal, non-

motor si ects of these conpounds. It _
ageriesiifidpted, beonsiitutgireesignatioly agspenges thet dsy &IHHIRA ewhpoudigelays. The

oo BELEELIE LT ORIyl LUE T B compnd
haothh ebilityoiocmiagenizetibe pttontiauiityP €34 resplesi thitliy mddiptadibm endogenous

D2 .receptors. h_conpounds may be useful in the
agvp%%?ﬁ%ﬁ¥m%ﬁslgﬁ%ﬁaayggggéﬁie.g., as anti-psychotics),

and [@®y¢] avii ehet fivbodithwar, Sk simi@ued fof dorsmubs Spchatsed relatively high

de%r\%?]t @’f&ﬁh n]%gﬁvit?t?vg%r%fgg%%;@ﬁf sogtgéep c%f\e;rgr% ; lrﬁ%ﬁe@g 01% a:t:il]ve ‘I)ho%her subtypes
of HRC QRS (5-HIE EdnkilyCatl fedeptofCisOb@NhNtor @B DHeCpFors, InbosD Paticularly the
enbodi nent, the conpound acts as inverse agoni st at
m‘?cnﬁﬁms‘?rﬁ?ﬁ@rqeéb%l’lgﬁ??“eﬁﬂﬁ% F“%)?f) é?HaPPé‘FﬁrgceB ?Sf ormed on
cel H@oﬁtsf ansTRMWompodaRIt &stahiA gL hla.ﬁ tHRLUIEB bO BRAN YRR @ or alleviating
said receptor have shown that the conpound of formnula
syiptpmg pf diprasg eoaditines assagister il impaizaddinctionda paigicwla ¢levated levels of
absence of additional |igands acting upon the
receptor. The conpound has thus been found to possess
intrinsic activity at this r¢geptor and is able to
attenuate the basal, non-



agoni st-stimul ated, constitutive signaling responses

that the 5-HT2A receptor displays. The observation
woOhed4/06mB8 conpound of fornula (1) is an inver seCagsmiognoi234

al so indicates that the conpound has the ability to. .
actnatyt afjompeeially HeHE2A i eepiosh Wietisr 1l Ampaieado fusetion kapsspgated with

a genous

e e P B e B R o ment

t he[omnpou@dlefsfhaﬁ/@ pmuioaslf hypoﬁtesxw matrc@ttalmm@oysyhh@(rgmal diseases

. ree sel [ the 5-
rmggt E%tc(a_jlhsl % ‘qy e?:l xeéfe (}n\s/e ve a(%t]‘){lt}/ %ﬁ@?@o%&e%l% re?&%t%rs Such
conSRUtRE adtivity (rﬁg}itﬂ;é nfoallfileﬂ yia @6ntﬁcemg Fl{ecrElSvareintdr veith & synthetic inverse
ot her receptars, a cu am ner gi C.

seoftp BTy GOUPE BAHPRLiRRs P Sl Yol gusg AR EoRneY it known
clinfcBCRBURY n&@@ﬁﬁd}uaﬁﬁkﬁ di6QBE) Ol det@inidedr thatl @nfpb)ndsByith antipsychotic

t her ef ore be usef ul r treatln or_a IeV|at|Q%
etfigggyplf eedor At cogeB e aer o L YL PEHER Qinpfithds that are used by
psyélﬁg@fi’étsr t%d.reﬁ%’& $HoQiB et YoRRT thibe bt@ﬁt ﬁH@EﬁitnﬁﬁrsE Qg&hﬁs Qﬁns correlation

-16 WD 2004/ 064738 PCT/ US2004/ 001234  acti vi ti/ﬁ
is cempdbingpyigense i K-HELd F}"f:v@pfé)r IECEPNIER; 18 3 9 cplérd mechanism of
antlésgra%lbgmcb@lﬁﬁ&ﬁ&{sat ed with inproper |evels of

ceptor stinulation or phenotypical aberrations. _ )

[ 0008471 Ot h®etilpthplarpreelgsalsthprapighentine of 2 daee puppber of antipsychotic
oG AMERRSY 0 L50h 5885 e TLERY Sk
subn’pcfso aMfosteofr these poopsundSulishlay cithet agouisi, wema@ttwv iapipagqpigyher inverse

ont h vap c

agoglst acti H{éft C I H@l ?SG (%l%gﬂlggrgi erg é)? §ip§3§ t %gltu?%%v\%gr&onmerglc,
dophxarng@on uairmegqummanimcahmc},/h:ataimm@mmdcmmmaITthobrp@iJmity is likely

resiils SO s bl RBHERTE dbd diglel sTEERARYE AL Chfipounds. In one
emtdinieps yhb o&dnq;ouﬁf fdfcaenulal (1) qiaaareaels aefﬁ@n'yrms rfot @xarhpic, a novel
propert all of these,c that are used
ancpiy ey Ml Bive e o Biestierengre e s L Sre o RS rdbe
POt @08 5- Hik Hnd BIdSBen@ @ AtIRIdSis pldvided ¢ inhéitadtiony of $ monoamine
conpel I'i ng_evi dence that 5-HT2A receptor invers

oo ¥ P! GOTBGH SPeHEA AT BRBES TPy G O containing the

mofdfihCREtdr itk SR EFectil ORRotht Bthatbiisbupd af forGalk @Y ¢&cording to one
characteri zati on of a | arge nunber of antIpSéChOtl

emlwnwe (HRFSIOIITHAFITCRRISH ISRt FOYOTIBAFESRIRE o [ Pt efoRENSH S ggmpound is

sel&ﬁ%r"ﬂ)r %5 HiThX Rlepflstichlse th hfh&tniReRRhOihe SdAoMREBas little or
of these conpounds display either ag oni st

subet@ntplér e popierity torQiles iipst of refeptoppyiekyding ﬁﬁléli’ﬁeécttonﬁfﬁl‘i Rgpqpiprs and most
r
par&éulﬁfl}o%llblﬁgéraﬁ%i@@@ ?gg%?n 9%1%1&‘%9&960& sush BY YOpESinkefdtd Mgk,

sero rgic, adrenergiC, nuscarinic
and[086Yt aniThesystan c@mpng)tﬂms moTipringndyrepeptpT aesyi {pr expmipls, be a subject

i_kel d
such af gn)émm&? %B C%ls Ra?% ?]II J]ﬁlm?a% ?ﬁé {ég%pt&?ﬁ?fd?/’gbﬁgéda&ﬁ mn ﬁ{éQ:Cntral or

rsi ese conpoun
paﬁﬁhﬁnwmmnt%m&h@bmmhwm&mdﬂmﬂmﬁornula (1) possesses

ef f k@%ﬁ@v e f \R&?Srt%ﬁ )fr?a,ggl ’bg\%g?}?&%ﬁ) 8r %zntzérg i%{celg ent%l mgéjetl such as a
celEXﬁlﬁﬁd MmYdel GRPEaH NAE .expREESH rhonanite recdpad) meeil- ﬁae Bﬂteh'odlcreof that

is provided to inhibit activit noa
CON BP0 TECHIE: 9B A P Fplr Neribre &aypﬁ% RO S gstems are
tisSub GEREIel OExpResSidS the RERBE @& eRirftls drhﬁateﬁﬂféﬁ%f N€ells that may be used in

receptor, with an effective anount of th %gound .of
thef Rf?’sﬁﬁﬂ lﬁetk“ﬂ inclnde 3py W}& qagatls, &f mefipting ﬁl.gwﬁ ction via monoamine

rec@iﬁ&@ r@sﬂc%m[l? GRPLAT2A SeclptSiC EHeP Haltnd QL Qf(preds{bn% €his receptor (e.g.,
mbodi ment, the conpound is selective for the 5-HT2A
C‘ﬂfm speop! saberahsells linps.afoptenenplensbtFenpresy e THRMS URepton), or
has little or
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substantially no activity to other types of receptors,

i ncl uding other serotonergic receptors and nost
woaoddiosudsar | y, nonoam nergi ¢ G protei n coupl edPCT/US2004/001234

receptors, such as dopam nergic receptors. [0069] The
follswing eamséwnmaoﬁnehegwtth plasmidoenriaieng e eqserier geng:, Suchcells are typically
man R e 87 o Pl e 38 e T RUIRR oA DD, ppeguse el
of loelart ﬁl@hmmis ganﬂalljZ) ek dhe a@ropoias Syst emsdtb:ltiom@a&twhj/ssfoo the present

L2 e LRI G0l S B e cu

1658 G@lichsypbaintd hatsf@rwdrsasTRs raefian dystauladgepowih; RAT 1 cells (Pace

ot okt BT G55t 8! pbPSLSBL AL by SORE AR 8 TRORATLS a1, Mt

330@95@159l(@%pfOtﬁéfQJaeﬁMﬁ&rﬁmlaarceus fol S UResehilthdficd i6EhdeSHEK 293 cells,
expr. essi %%t e receptor or extracts or |ysates
CHPtrelea1d CE2F3LS: t hat may be used in the present nethod
i nclogdy anmbfeehlbsdicRRARbAIQ MRS AF inhhithigGRAYity of a native, mutated
transducti on via nonoam ne receptors, especially the
or gogifigd maseapine recepip. hd¥lso, Prvidad Gtfe kibu £ eppEaiag &Fne In one
eml%d?ﬁrﬁen'ﬁ ecllsff SR c(f‘:ﬂreg eeeptol f'a ts‘?énghﬁgyefeﬁ%tﬁfln 5‘1%41569 @ﬁ‘bocﬁﬁéﬂt Sthe activity
I nes or e Ra tively express the 5-HT
of thereqpt@s the gfrnstltut.we el 2@0/4%’ @6&? 38ePaT/ US2004/ 001234
f ol f t
Lop AT, R SR O Sy LR 04 s e o
mgnf@ﬁgr&lspcmae tedd esld@ynoutdgemstewkla ryBHHITc ol dxegenguscigonistic agent, such
as fl 8¢t Oﬁ eeékffléﬁ%c1c>§eng(? gﬁ"Fg %1(): a}gcfu% of kt)o i ths r:rhg 'élcscsblyoélthisr inversely
ag&ﬁzﬂi@&duﬂ‘agml@aﬁh\a@&rf or the pr esent pur pose.
s of_ suitable ceIIs i nc
1 bRDBF st Togh STRHERR EheprPrie i o (TRt ovargagppis scletive
for'tBS PONDR\ felepidradndfiBe E@fﬂp(ﬁnmgsbxhﬁle(tﬁrkhbﬁteﬁltlblyy no activity toward other
stimulating growth; RAT 1 cells %CQ et al Proc
serpgRITEIC AEiEt nEEpAMIPRAICAEBGT1 B A CHFINFECIRUPIFY Ui t ary
cel f’[(ﬁ)ﬂ]val | @ fhed bmbodNaéd! EmetBRDis pRATRS fdr 1AB8M)ing & &2@tation of a
useful manmalian cells for the present method incl ude .
MOREATRI PICREGS]| JOgPTisitesting thegReplopiseCeieplr o Hpmcyeataining the
moRCHRARH ﬁ@éﬂﬁorp&i@ﬁ/ ihd %&nﬁﬂ%ﬁl@ 8firRlla (N NitRiabtivatoR6f thy tdedptémay be due
a native, nutated or nodified nbnoam ne receptor.
to 2 GXEEqPYA/ArgadpEaRasSs RENiS AgsAL, FEIALPHITA gonSHEt ivatiop agspgiated with
ngﬁ%o%ufﬁﬁ%r m%&%e@f‘e%p\fért ’Yheolfecépn)‘? n_g%@ BhuStied o? pfesent in an in vitro or in
st ghaling activit I'n anot her enbodi nent, tp
vivaeystan.t Yhe rgéeptdn enar/@be@p@resprg in He cewres of pcmpilvel B5aeap system, blood
C 7 | h
L
Si gmﬂ75hg rIasme reboditentathcgntogadad fomybnilsts, selseitt fals5-HT class
sel8tipm&rﬁceptog nFﬁecﬁ ? Q*ﬁlé%% alﬂ)c SeOfCSCe)l%%%n rgge ?J]? ﬁ hglr #3930d1ment
them@yhpangid hbg/hteb bhabstinially sehni- do@gmmmgtcragtmty ant agom zi ng

the pt o 0073 Ino t he. compound :
£ ABREP s Phg bt ArEe TG0 Qi Firgat Bpgfton associated
w1ﬂﬂ§m5ﬂdﬁ|fﬁ?rﬁl I’ff&@ﬁ)pb&ﬁpr@sﬂ@ ddhﬁmﬁ&ﬁl%otu ﬁlﬂmiiﬂlﬁaﬂ ih tnkddeofQfrch treatment an
substantially no actiyity toward ot her. serotoner
ctigfivg FHEYS! A5 APPRIPG PETBHa O o e SERAimSE Fiy ‘%Wg’r"é for treating
or LESBRLOkSeasd QRdHibnd RsRiatddrithampRFROEhIIBA br stRndi@ioh @ﬂndtiS/e as well
provi ded for inhibiting an activation of a nongoam

as prasiadggros PtheoTisadifing, £t abeenivy seRiPNRERITh 82T e Ept %\? 5-HT class
of WchFeEpREL 0 @fn?or ol Qstﬂa{}@n oﬂ%@ﬁ@ﬂiﬁ%oﬁﬁte&ta%lectw&ﬂverse agonist

t he conpound of . The activation of the
of feepilet(b o arbost aeerled such treatment Also provided are kits for performing the same.

b-«

18-



to an exogenous or endogenous agoni st agent, or may be

the constitutive activation associated with a native,
woubeioeerser nodi fied receptor. The receptor mapCDaIs2004/001234

purified or present in an in vitro or in vivo system

Th e[007é7¢ ept &r onvebadligentpthe pecestenis thens-HE2A @Masal Ingpe embodiment,

her al. nervou 94? L SR | at. t&ISIn h

the S se%ls n%)n 1t10n 1s asso 6%% f]\;flgrg]b eC c?g% ocfetkl or CG) VI{O gﬂe Ki f another
embodimepe 1t ﬂmasg cbﬂdammammso[cﬁ&ﬁsth actozaeorenbthm seetinin teh:aotor for
1nst%rg:gpd{1%%?0[g1g1ﬁt8]& egetvgtlei 01( g%l&tﬁﬁtl\?eel gzgt]{g}l/ el ﬁ?f o{ed %g%nergc%?ne as well as
disca &S RhAINbMR akREieRl otk secbﬂdaa)ﬂcﬁﬂllhlaf ﬁﬁéﬁlmd mmlrbd by duklepathologies.

co ound has I|ttIe or s

antlh mpanﬁ’i@fl F° éitspfilsstf ﬁltcg ]tre n’(ewd%leh%)mpound of formula
D ﬁrﬁéﬂlﬁﬁ&uﬂ@%tlpéﬁ o lid#t&@Pdol ﬁ@r@asﬁdhﬁaﬁﬁﬁ@m@@d‘écﬂubﬂ &9schizophrenia and

associ at ed th a nonoam ne receptar ris
relatedrifigpaihie PFW@OSF% i TeRP 13975 APRSPLeROFIT ALiFR isgiers such
as ﬁgjtne ggﬁlé’s@mﬁnﬁﬁ&ﬁr akoifie aﬁ(P RN OF it §}ﬂh@t@ fedthres, QMR Tourette’s
nmbodi nent provi des net hods for treatlng
Synérqn@v ﬂ@gmﬂgcqﬁ pruchosescpeliosFsotFsoda de |n5¥reéeg9mraﬁlve disorders such as
Alzhgﬂ%r@sp %Ir Pr‘rgténoﬂ D(?sreas%t ' ﬂLiL %Bﬁ(gﬂat&f tHa@EHeV@omp%tcmd’\@f Formula D, a
Mut at ed or- ot herw se fied, fornms of central
parwm@nheva duepe Gesist 94 |5tHT:?tA thet §hOtNh dittl: qypoccgly orpdopaminergic
suc p rd si t
oL SRy SO PRIl B g compnnd o
forrbale ifiy nawy @Isp b osefulhiosteating migedheo fassspesm.t hypertarsing,. Vamlssdhrombotlc

ol 95580 RSB ARy W, b ot s

thrcﬁmﬂwdtm@ﬂiopytbﬁma@qmm oud pemphehai vsmhwﬁmsasmcl ass I n
one odi t he sea IS _as
CIORlot e FBH b HEEEPs PRt LIGBPBR ot e R pesing o
alle@fm@h ARBdse cblﬁtﬁtldill zﬁ;&ﬁ&&ad&mﬂd ishproper ifencass egsfahceidn, Wartskimulation of
activatjon of t rot.onin rqﬁggtor for |nstag 1
aifRafp PO ARHS 61 SUSTAY BRGhIDTTUP 8k P peiigA! monoanine

rec&H &Y, adulll nf@loat COBHHiE AdMBistraADn Tl dn &Eectldsl S8A8E of a compound of
conditi ons associated. w th secondary [ 1 ul

forpyla P to rishashiparses @f Byehsitramwh iR o6 @fngg 1@@0%] monamine receptor is

sercﬁ&ﬁﬂpéc@ﬁoxoﬁl gl pceﬁ?ﬁ'e@ﬁ nbQbusykteh, Bbsdortplaabise i sokh%leﬁﬂodnnents the
t he conpound of formula (I) is useful include,

serefp@in rfseepior nif e §-HIGA poglREpEFeMPat M @ élrﬂg%aésf‘é@@m?ﬂtsﬁ&he disease
cordftfbh %soz‘%mc%da\mﬁﬂgcreis% ety bidlcapabhiofa ReYERAS&Sptor. Also provided
anxi ety, sleep disorders, appetite disorders,
areit foe perjaemifigderd@es such as maj or depreSS|on bi pol ar
di s AA8k in which
A\ S Rod s Wt AERIE AR tggbsgﬂpfeﬁ%fggaég&g%% of B RSme O in whic
phmy®8wescsaemeﬂddilar ymgumhe (prodieiiysh eviaedcs.e Phirgeeatepognics deals with

he |
ctiohT iRty R iofibne e (AGLAT 18 B GRS atlefadabug dispositon
ancbalfttonﬁallaallidlymsﬁfeeteﬂlwmonsn\%eﬂf SEe.. ﬁy@nlbamm,oﬂlerquﬁ' Z’Aam;hzacpl Physiol.,

23 ?g:gg%t 9;%% nad@ Bjélg%rsp ézlézVICrtl%/ Vo nggg %gﬁl @S&gr dn . greﬁ%ral, two types of

ph&@hdogaRtit efidaiond tadlemiifdrentisietizehdtiz condifiasneinatitted as a single factor

REE NN TR (N —
sin8IRNkioksO RiSerinB Cthsl Al430 ey Bsdgr shitloni dxbgy dliesd, diupr @ediadlis®). These
or ischernic_stroke, idiopathic and thro otic
pharRRIEBRSES PONTEIRPECID PR FENZNERHY QSERTBHRYEPOPHSEY| ar
di se@er [ 08O bndhadbgbddnlilie ﬁpﬁmﬁ%nﬁeﬁu@ﬁg ROESBRE predict drug
i nvention provides nethods for treatln
respdrise KN AY dagcdperile agsopidiian, o @da high-gesolution map of the
i mproper function, dysfunction, or stinulation of
native, as well as nmutated or otherw se nodified,
fornms of central or perlpher?é nonoam ne receptors,
such met hods conprising administration of an effective
anount of a conpound of



formula (1) to a host in need of such treatnment. In

one enbodi nent, the nonam ne receptor is serotonin
woeermsorsi N the peripheral nervous system bl eom/use004/001234

pl atel ets. In sone enbodi nents, the serotonin
humaa(gelmrmconsstalgﬁ Ty Subyol @Sls-rfrldedamaltkprs (¢-8, atleitallplinysgene marker
map trﬁgt Cé)gsslse d a (?O@eltog be$ 8&%{1 r@ﬁrc] Qﬁ %r?a?le as‘f’tg%?tgt%g F}l&lﬁﬁggé%ﬁqg each of
Whlblﬁﬁ&pﬁ'\mrvanéahts)o Spnhoa/ hxghdesohnen kértetic frop cpe bt @Dmpamgi tohe map of the

gengr?lggﬁe%g%gg]é&ggt{rc?@)ggbﬁ@ {Da&l rﬂnténsﬂi)e%loaﬁ?tgeﬁ{sttglqng pa?t in aePhase IVIT drug
trialp RAI¥REH 0RNRER GSsociated Seith faopartidutgndbsdrial (g edipohieve) side effect.
pur poses. macogenom cs_deal s h clinicall -
AR St DRETROP LTS/ PRErSTLSY % h e B alops ton mition
kno%téglﬁle%@leétﬁe blyRbRHisehs (INTh) ﬁﬁﬁ§hﬁrhdhl’gen(ﬁm Ahned eadin, a “SNP” is
action in affected persons. See e.qg.,
a ccggpmmlteaqnﬁﬁ thap peeuys néygfngle nucle ?e@g%e @gsstr(sbfg Qg%&‘\fﬂanﬁr example, a
SN'ﬂ‘-hﬁ&j gécur Gck Eer %m0063a£§6ﬂ§ﬁA( WOND may e @O810EdEN a dis8e process;
pes of ar macogenetic conditions can be
hovmverf drcerist eietity @@hmtub.e GEaeR1SEasHdedt r GishrRtgeRgicauapabased on the
occ?ﬂr%}g!a &¢f @(g‘xt Qlips, %&ﬁﬁﬁd@céﬂhﬁe VRYip &l HES g@fetic @Rteddiies BGMding on a
tered drug acti on), and ene{)l c conditions
partiquian patern eﬂsrﬂ@ in ﬁqengmdevwhat g@ﬂmedmﬁmh ATgApe trggixpcnt flegimens can be
taulg)rﬁgj Yo ré&%) of g{léﬁﬂg si Iaxt ﬁﬁl%glugig qgﬂﬂ@ﬁl@)bagkdtﬁm}aﬁs Tll&? &y be common
phar mac ge T e tions can occur as naturally
am@geuelr gengicplit gzmdatrphrhﬂd@ls [0081] One phar macogenomi cs
app hto t|fy|n n L » o
Fes B@g@ Aljcerna 1ve1y, 2 meq}éc%iet I'Tlgl§e\$1\/|tt A cggcg%agé g{nle %ﬁl{ﬁgac%le f:allnel%e utilized
to ﬁéﬂtlﬁﬁgéﬂeyt}ﬂﬂpmdlh] cgi:ng reelsml;mt iAgporiap t@fhlst thethod, 10a ¥De that encodes a
druég(%%/gg gg@%&ﬁ% Ugléogegfll é)rge? %%eg)i#r l?gr I'GS la r}g\%?ltl(g:n na ll c%‘imno% variants
of thitti ged ¢a@lble GAirlg ey mﬁﬁtkf&ﬁ in ﬂ‘ﬂﬁboﬁdlaton(aﬁdhﬁlcsﬁ Be ddftermined if having one
60 OOO 100, 000 or. vari abl e .sites on t he
verg o el DG e e S“Sé‘gﬁthgrd? as ‘?‘flhmﬂ’a\aspm&av v B SRP Y Su ch a
hi glyosgsol UtitpmtiganatmehdiBgntea [hebﬁer&:&lmaﬁsﬁﬁh dréfilRgTepn be utilized
of the genone of each of a statistically ?nl fi_cant

to idepvdegenst thaaredivids g raIePHy. BaF ParRe BRSSP OE P gmal dosed
with ra'dﬁig (Eg b RMChIE Yor FBAMRESof Q&Z@Qdeﬁtt iBeknbil) Rad giR@kid in@idhtdn whether

observed drug response or Ssi effect. Alternatively,
gengpethwaysFlgted ?%@@P@t hayp bepaBHI e generated from a

COMpjoRAf | 0Ny, Rfma ch&edrbh Bbre thOWR §f thYlaBove pharmacogenomics

nucl eot| de polynorphisns (SNPs) in the human genone.
appheachesedn bevsed 9, de@mmmpr@matealowmt@rm@f epgingsns fop grophylactic or

el aBpIfli 18 HSEheYr drug selecti

the%&l%&{cérer%}g% a&{ ap%ﬁvlwgl\’lgg%mh%%éc urew oncgp per everg(gr T8 SEEEHO,
canl p@@Dadbvase seaoﬁon@m thefap@piR frdlyreradithusoinhenge |thﬁr@e@t105@ra§ephylactw
eff%;enc agizléna grg% \é\%\éate Ly Jecg%ltﬁaas&oﬁgﬂﬁg tro.lrgrxor?gﬁ g)gtétg? %wenthon such as a
modglator idendedoby snectt ﬁNIEsq111plaryi|svnedm sssmrdebcelbgd (bgrpxgd As we have
des}gg{)eidégqug{;s y%m%‘;ép‘fa %%li’]%%ra $0 %e r&gednuagerﬁtlﬁ noQ/alrcaP&Hatg rﬁ%eptor or other
gex’(& BuiRble o feiarPidrmi@BighRItSaetritaton tnadzt} warddn tigo.gr oups

enetlcallyslmlarl di.vi dual s, n ta e
acc el ¢ r o ecordinERy %fﬂ’ggé%ﬂtn%rﬁ“ %Snﬁlﬁtb ‘gsu?:"g1 Kits for identifying a
ceHBD bl fﬂlﬂémsﬂréﬂﬂp@&ng Relibjdcttédetre rbPOTAle tA&He&foﬁ@bﬂrM&if)fonnula .
a nethod termed the "candi date gene approach can be

Thariefiod seprises oFumsiFHng toadiect Mgt EAmOUnR! iy copound; identifying

a tEPOBRIRIfb; e&%%@d%eh@rafe@ iReddBtdMAion lafso@ad@ Heh b RRbhamine receptor;
encodes a drug' s target is known (e.g., a protein or

and ientiéyingra abnativepgymerehismi iy din iresmyusivg| pubjestmperein the genetic
variants of that gene can be fairly easily identified

in the population and it can be determ ned if having
one 0.



versi on of the gene versus another is associated wth

a particular drug response. [0083] Alternatively, a
wortdwd413er ned t he "gene expression profiling"pcTans2ia001234

utilized to identify %enes t hat predict dru% o '
polmpldms eredisprseseahiskigo beingregransive jogheesingrndy flt laﬁntwlpated that this
e L AREF o Do i 8 5,06 terpetic s o

the cmdpouadl amgirnlsotfet freticting dhmee il hinaysereadcadease sidetedikétapspynses. This
have be

appFﬂSlFl'émf‘]ﬁ EF} u%ex% r}%rf 1d?rﬁ1fy1[1 Q[grA' lxaﬂg ehgg'l’g&brﬁﬂlsgg feL @érgtgmg Qc!gbtor that

Bove P
lead@fpfoRaTiaS activnatibeandsare ttug achetablento rieveesp propst itixtrapyd ds a@c&tion this

O T N Ay

tox iMoo eetgere melﬁtea@@{hle ®edit Sudbs meghaafsnﬂrau Yecnainplidaied i the rare, but
can avoi d adverse reactégns or .therapeutic failure and

poretely BRHARERITE e Agetlt LB YRS SRGISAUEIG COBHRIGT ency

wheppoggieat ithG fel3sPk@BddinbdNa andiiide el i@erfRifying d UduBfet suitable for
of the invention, such as a nodul ator identified b

treaginent gith threcompennsl of fgrmylar Banpryda shsrerdingsie hegagiod, thie presence of
a pg'l Gxgﬂrsm’%ﬁat ‘ﬁ'?edﬁﬁéfs%s tlfé‘%ﬁlﬁ Edy @@genggé %Yﬁcﬁbi% ¥ thé Bérfipound is detected, the

can al so useéd to i nti fy novel candi date
Preﬁeele%pﬁ the p@yrn@phlem lncg@qﬁég thei the gBhiect ﬂsoﬁultﬁlﬂ? fiqgdyeatment. Also provided

aracterization in vitro and in vivo.
are%%%g? ccor g@ngﬁg one enbodi nent provi des net hods
and[00BT]s f dlthei chempoiufdy ioh goralulagélh@[r¢fgram| s}an‘wﬁ p;hhegtme inverse agonist
actgféﬁgéﬁe{%g S{h]e % l-alT A béce&(‘t&s t gu#nhécrt]iglt% ESS g&ﬂéﬁ \6§|a‘h abhnf of the ligand to

tor Tl conp
attamdirt oi stiobich thg cbostitutive bigeding activétyfod ¢his vesepton uSﬁtlecaffltst nethe present

onpoun ent | reS OnS ve .Su VI n
coniexh 1§ 8?‘%‘?%%0 %é%l,o g%nglat §0 assoglﬂéet 2458%10{1 ere%g &llamount of
cmﬁiﬂﬁlﬁd[ﬂtm erfﬁaﬁzbltyomyers@ﬁ dgdntlenthef §iHigAargenet amcl thereby decreases its

actgrgﬁ éiu}s&sp ltl]t!d%g]r Jla%ntzgrgﬁ;l%%ffgg gll‘ %%ﬁowgéggc&%%géﬁernreiatge% or unrelated,
recBStbi "Dk PdiiGuRArPIhe dbsPpRse of orsiil] (BCHas tslﬁpbﬁmgm bmstpmlsnov o interact

to the conmpound. It is a at t
stropgly WEh gt a?roteawe?eawrsp&e‘]af a{?% § 3%‘ tlEu?]%n e ‘P 6, and 7) at
corRERrakiSSPAEEd hE siofalinBOF ABBLHTIA ﬁfzéﬁ&t& st@dnglytdd @oepieRBUAbited. In
and al so for predlctlng those likely to experlence

ong ¢ipbpdimentj Hhe ermpropnd ipglsp relsetiveTite re%i)ﬁf)tl’ Bal erhﬁymﬁzgmne-bmdmg
rec@ﬁ‘tglf Whctf &thd %Q&ﬂn@@id"glstalfrﬁ%rg@( Ad¥BhLgic R MIRRAHHN SEptdrd)

a serotonin receptor that l'ead to constitutive o
act i[R0881 on @mmer@hOélmem@,f thaerawes! @vension frlapste agpbdsef alleviating or

tre&tgxgr ase cgnnﬁ‘g(#j i rﬁ(ﬁ'ﬂﬁ:atuﬁ?&fﬂﬁ&o%}ﬁe b@ceﬂt&egdﬁkntyt @A particular 5-

y|ng po ym)rplsms lead to altered drug
HT28t mmagm vdvepterhyctivity iag atiymﬂmlu @f@ctabyeafg@nléﬁea%a thefapeutically

eff%£%1ve g%géﬁt o%tl;‘ﬁ:e co ?r%pgﬁxﬁ]gfni{ ﬁ#ﬁl??ﬁz tcpg% b&ﬂh Ing ll? tljégﬁlent Such

rare pot entl reaten I'ng si e
dlsezisei be c@tdytmm: axiayaﬁtrl Lpsaynch @tiecfrom| mﬂ@p@m@te {@@%qonlom aatlvatlon of

sclg TR e DGR 'ty BLIRIRE T O et Eutd el sPeHRG S panicutr
serolohini tﬁce[ﬁfoﬁMib@b@é m@:ﬁﬁl@nﬁlﬁh NYTIA thé]protmmh&dﬂl atlbeesepridesiecte observed

i R REROLS Fobt Ho B ASRARAD e RIS i s
pr egemsop of Tlﬁeht@rrﬁ) Gdhyxﬁpdhﬁ&hﬂlfy‘ Rt @mbumg a¢ bat ek means an amount
subject is swtablefor trea rrent prowdeﬁ .a{e .

of RR HVF ExFmigERd GiFECRHE SiHe: at[eée%ﬂﬁ}le %ﬂ@gw&ﬁsaﬁ {ingf response n a

tishR! §dleR, Addihall BlRERMLYis SBONSouSRY 134 Fe¥@rdhBY SEt8EnaRgH thélical doctor
activity towards the 5-HT2A receptor. Such acti vi ty is
defined by an ability of the ligand to attenuate or
abolish the constitutive signaling activity of this
receptor. Selectivity in the present
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context is understood as a property of a conpound of
the inventi on whereby an anount of conpound t hat
weoehimoci7sel y i nversel y agoni zes t he 5-HT2A r eceprms2@ado1234
thereby decreases its activity causes little or no
or dthey etigieianguicls inchidey allemiatieps ninstioratiae pf Igpsepingof ghehwymptoms of the
re
s R R PR MBS o bR ARBLL ol ol B svmptoms.
not [0090]i nt én ast embddinnam the \mmbmmﬁrmérfommtao(tl)omhm be administered in a
1D, ,1E, 1F

s1ng-,h3e aélgltdgg: > ﬂr(tg%w égl?lgrncgos%% ag bfe ﬁ%m%lf tgeﬁeadl 1h lel%efl Acli'fe‘si,]es %r exa%ple two,

thr65 dilfiddy tiaeedilor Ftﬁthsﬁnidi)@ ghy catipanadof édireiu;a {n hiablbb edministered in

In _gqne enbodi t he. conpound al so_sel ect.i
] 7B BB bt e HH - BHRT 1Y CF BEBtIgPaes wsing those
fora¥l 6ihra%§dehﬁeﬁ sﬁlﬁ pafh&aerdi leowhl ItcSpe'MBnB S dCin tiRcHTE DY Iirglblﬁntable pumps;
and muscarinic receptors. [0088]

or e BIHET TR P o B Bidag. o orRe HH o By ot 0  Fansderml

delRbry shdt@AHhNSkampl H8ASR S AiisirAdn WALIVY Bhrs 8D chhtG@bhsORther than
of "nbnoam ne receptor activity, in partlcular 5- HT2A

intesmitishighrergiont thedwspecTrsiBEri vity, has a benefi ci al
ef f by W \;
R e
accpidente gfithauyetiety pé&lpmnnolu@@gﬂmpe dbesisasee vesighh eerdindingdisal condition
of tjﬁg}ga‘u [1to the! SQ\‘?‘& h@gdnﬁﬁmﬁ tPHR fr&?eﬁp{hg %dtéa&feadﬁﬁﬂlgﬂéhgﬁ It renal and

ser ot oner gicr ecep ors.
hepam fuoctpnatOé dletphmnt lepd tiwsi patficalac compowrrtentiepted i zs plsseicmtqr veterinarian

of orgmflry % ctaln Cé’laﬁl?gé g\et%%n% Eo| &Tscglg:eetﬂé gﬁe Up LM%t of gle drug required to

adverse si
preeénft eoﬁrser@b sie¢svihe pmgrdshoﬁtheedlkaasnm dasntdep&g’cuhbﬂmg:tmatedg S,

suc ext ap effects
ub Q08 a1 B4 SRt e FrRy PRSP BAING e pound of formila @
areréfeably \peovad¥a UM the fafin WS adleksecroatann@@as 0es, anpouss 1.0,01.5, 5.0, 10.0,

B i
patIehﬁtﬁ BE tre:HHS U Bhe @RiodRhenfa uhiﬂ HBJ& cbii‘caﬁis frémlaBeun g.09 thghidi about 50 mg

a researcher, veterinarian, i cal doct or

BT Rl A A A A ot 1 mg o about 10

mg¥rh&Re ifdedatedes al l eviation, anelioration, or Iessening
of the synptons of the dlsease bei ng treated

or
pr eV¥ARls” orThel epmpormk op fergriss ) Gtavt bre ugsd sedanseatopppropriate dosages
deﬁrﬁﬁ b§ @&ﬁm@ftesﬁ in Héi’ttQ r8§taln Jpggﬁp%hahﬂacgﬁgmﬁ@ﬁgﬂ S nonoaminergic
e compound formul a e admnistered in a
recgptmg irepagtiquiay thﬁﬁ;@TZérseJ[opp@qu@t rgq:ep@a,sp‘t;ﬁymzogfa@@mng@ any potential
tox?rh({p Oﬂfle%lgé£ lﬁfévah{éd fogdtg elg ag&ﬁ&? 1CO~ fac%nnﬁﬁml 'secfu\éﬁhal administration of

our tinmes daily. Furthernore, the tonpound
othef agens thal ienp(dvy thveffettef dgrpmpbend ned, ipsomé esssabradesirablor m
vi al[]éﬂg cal Inuo%g e oc%ynleﬁtaﬁ hlggt{n%r})qﬁjmuy eﬁi ﬁql ﬁ cgﬁiﬁ)i ed with an
tra routes, using nal
addikéral qhaﬁapdmas ageat. | Alrdalmml tmrapartscalgmtsmair inelhdé: riextoki@ae(rSﬂ\JEMETTM

T R AT EOn AT U B s

(E}t’mmm@rw)abemaﬁé mmm{"[svﬁ hRfhddl QS ANGREENE, d i demelpdpigRcthylamine
adm nistratio of course, be conti uous raﬁxﬁ&

(APRﬂyu@ﬁQQWW@ﬁ@W@@?ﬁoqﬁﬁﬁﬁwyhemﬁ%%ﬁﬁ o diReht

(Plﬁ@gﬂﬂiﬁl‘ﬂ)—h ?olﬁi[ﬁﬁ)?ég REGONIM®Y) M bhd-&)sRehstah @geﬁpr@p'dﬂﬂd}%foma an anti-
formu is selected 1n accordance with a variety

mY@Plomﬁcﬁlbla%tl'tfﬁéq’fu%ﬁeﬁtg of Ppentipphpticsagengeln jRpgy ﬁmbod%@pts the anti-
dys Al RALCR! s LB kb inOhclofdn ({Llﬂﬁ"esgﬁi’lj %B@uimﬁxﬂ Qo3 YiBSthstryt), Qlonazepam
e condition to be treated; the Toute of
(‘<h:dmmﬁ“‘$tor divrepam (VabumBhaln somet enfregizents, the ai-dysienisf antiyayoclonus,
patient; and the particular conmpound enpl oyed. A
physi cian or veterinarian of ordinary skill can
readily determ ne and prescrHQe the effective anount
of the drug required to

), modafinil



prevent, counter or arrest the progress of the disease
or disorder that is being treated. [0092] For ora
wadmi4ricsi3gat i on, conposi tions contai ni ng the ceapwsmmb4/001234
of formula (1) are preferably provided in the form of
or atnabfeatos agantst @e nelegediron badofs (LIDRESAG™), botufjnum texin (BOTOX™),

N 25 5 &f the ti }
clorlaarz]e ragl " ﬁ%lg(PN?%]?Fth o1 d1gz £m &Aguggjl ug i llﬂ s & %ﬁﬁ%dnnents, the anti

eswm ment  of
psyclasiageeri Gs sdectedpad ehloqiromztxmet (rrémWINEﬁ“)o h@operodol (HALDOL™),
u ose &ron1 0.001
mo*%ﬁ%é%&ﬁg%%? e n fedlp% I%Oﬂuﬁzrl]nean ot ﬁg'mphenome

dipespdiypasttinde U@)hrhozﬁiﬁ:ﬁe thi0RAnEHiNS f(ﬂ@piheﬂlhﬁul) Isubsgpittted benzamides
about 10  ng of |ve i.ngredi ent 0093 The .conpound
(B ST B BT e BB M RGRT B PR GO, SHpiprazole, o

thel Q8L BRtabliRbd (Nedbsh¥thylelEdphe, Neisirhdfigyldlizayias p-amnqmcama))
opti mal pharmacol ogi cal _effect on_a nonoami

rec @@?Qj r iThe 'ngfqnp%qm%qal prﬁgergesl_qipé ReSElPHVEH gE 'SP eompound of formula

D ff Qfegifﬁrsel%%&)éﬂgece%f L typtd i 8d RehoRAatda®ly @MHubrdbr of different assay
toxic or otherwi se unwanted effects. In addition,

methodsawhen fesembindnb easpios SeLiBIee.i BiFfeell off e rhaap feqsptors if these are
avaﬁglhgr %gt?o%/&tﬁ)ﬁhqtse& rﬁé’s@entgge Olefbfng a%gayg heAC&?@éﬁﬁ?g convenient

Some cases e desirab 094] In one
ftuleimmlchssmfmystem &f:eth@mnﬂm;mdle@fonfami rmplsﬁceillgn ayeay disglosed in U.S. Pat. No.

5 7@’??& ’Qfﬁl%h\ﬁdestc bt m ?ol I(I;f Is&@@msgt 1%?51@9&19% l:égn@)q Ry g utlhzlng the ability

onal erapeuti c agents may I ncl ude:
of ¢Hlis NEBMEACTSd wnlserEmEfrDmng Jorodimg dot thei dﬁ@eré@/ﬂ.o@@tgmubtypes to

am@%ﬂé%hdﬁé%%ﬁg%% ill-,vml O%Q%Yf_%%#ﬁm Ceit %’nyﬁ‘h%tlf)n is detected as increased

levE1SANCREXKIM)so edpx’esse(tb}mht hgl]sphenet hyI am ne
ADDERALLT nmet hyl phenydate (RI TALINTM, pram pexol e
Tm%fw%&@i‘r’m%%ﬁ%%ﬁ%”f PROVIG LTM), ropinirole
( RE@do&IT™ , In@lﬁe afbddiriing kiensinpodgef tormal (Bahd rethysitserotemin 2A and/
an anti- nyocl onus, an anti-trenor nt, .or an .
or HnfsPepe RYTFEREOERA e o i SogineBRbBHR R SPRR g dpes, perticularly
thoSd KB ASpaiRDRMeohiSt $5i6heRtids Sote fukdanto et z()f/a@féty of human neuropsychiatric

Li | T bot ul t T
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MD 2064/064 38 PCT/ US2004/ 001234 or anti-tremr agents
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sm%l‘ﬁﬁ% e Q@%&ﬁﬁ@s’ whith QRAZR RALR (KHENCRIAT Md uﬁ’lfsuﬂ' BeeR AR usions),

I'n some enbodi ments, the anti sychotic
neagemymp@o@e(ﬂ@e p%@nmldmlwrom&rdmﬁatzrpcﬂmsse hqsmgez’lnm‘qrmon and lack of

en{)’%t e %9’&‘{1041{%1? A ﬂe&gt%&@ when used alone or in

coxbbmyroophérm}m antiphygotia dtulgut th;p pgqni:smi{s@ r@@}cq@}p sj@e)—effects associated
Wn}ﬂh O Bl i Al YRRAR Y o) e ke%t aogyz,@eqmalﬁ%gaggﬂt%% is required
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to ﬂxihmzramupeychmiwﬁﬁ@py 1Seccifzdaply,disd @mpeunda}f |f<p(1p1%(2(;1|ﬂé relaged compounds
I

heir active netabol.ites. es Icloz
aloﬁg‘; qiia sam ﬁ}l}?tbo'navng eﬁfshxég’ anép%&c%cscge S one 1}56 F) g%ﬂl thﬁ']behamoral and
nembpﬁymaﬂﬁb @@intfestatiphO pREdnt &5 anrtd thdsse dehecdited. t In ofmd kmbodiments,

ound of fornul a f.or f|c er ot oner.g
PIEEEREN CHBTES B GGBRLPATL! By SRORSer B O and
exﬁhxﬁée@lﬁﬁ@fzh@%%?éﬁsdﬂ@ﬁda@ds u3| ng recorrbu nant receptor
rably of the human receptors. if_thes

subt
ar e L] | Qipeopsachiiric Syt FoRRTcs Kb Aty oS isibigjd latge proportion

of tﬂl@ dindth BSRBYiSn. PsP@blis GPpafs % & AOMBRHLN ymifteAGhi @R@de disorders,
assay systemis the receptor selection and

inclpding schigepbranin, sehiragifagtietaieseranin peychoticquigpressign among others. Current
5,707,798, which describes a nethod of screening for
bi oactive conpounds by utilizing the ability
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of cells transfected with receptor DNA, e.g., coding
for the different serotonergic subtypes, to anplify
wonodsve4psesence of a ligand of the receptor. €erius2004/001234
anplification is detected as increased |levels of a
treatmgenk eyptighss omeoaplryew@bvebybhmcm@rapy witheat plesst of drugs known as

ant1Pi¥lc}§oltllc§) p%ﬁgéﬂ]ﬁ({tl‘fcg aB‘ ?I?Jc?fe{ cg% q]tm% gaﬁser %@g)m ncﬁgg\éy of these

disoadedy, yettheyZE‘f:quemtbrpclmot impreves mdag@nwstlssa Edgane and cpgmitive symptoms.
SlgBté{;rb it o n%{itg]%'ﬁ))um 1%%(%6 e%fe{:t% Q%Iog %Iﬁ gftnh eglé% m 1psychotic drugs.
pr ojpe9s]i es Dragsehdl pededs &nﬁp’s@:&touapmérhai have)f)ednuma]nrncal use since the
di seas | hr en

corlg PR D RGO ST BN RET IS "B R & mbtois imespective

of tﬂa@lﬂftﬁﬁfgy Oﬁhmca‘l;@%dffﬂhdé@bdn)pouﬁcﬁﬁs GRIRDHAEVEL by Dkifslda efféc)t profiles.
and | 'at ed. serotonin 2A/ 2C rece tor iny rse agonlf
Neagl{al pF I GVBISHE PE FiGt PRo{ AR P DY SHPEIBR: ABETHects on human
motbf ﬁ{n&%ﬂ e Y OtapirHRidhPr SRSefRRASI REnedS@RI 10Gheir effects on human
snmelling or feeling things which are not there
mothpsysigerrrat be Rethapwe arlidyeic Halaues sAcHe FftﬁfscFSdﬁ?%B‘de dystonic reactions,
and%%?eghéﬂgf 15 m}&a%}ﬁl BuPRse Qfmp‘f@ﬁ %S’teﬁ@cnﬂvhéﬁfoh’%pﬁg |n¥éﬂgﬁhgt syndrome.
ti'redness, loss of concentration and | ack energ
Chranid sid £ffecist inginde kndhisiasgfrimoars @nd fardive cb'ﬁklnqﬁlapé%li@h@tairg? part to these
e I »
dlszﬁgﬁ{x% %‘2{/ eg%\gi{gl a{:‘m ﬁ‘é}go‘u@ d%giggé'lo gr’ﬁe}:ﬁ% l;faga éélgﬂérdé él\éﬂe?zﬁre %t}lﬁ?d'al agents
(clogapdies; elhfizpins, qaswmeam@dndamatdmptrmlemet appeagsd g rrguced liability for
1nd1iac:|1]r§§n %/e?‘] Q?Iﬁéténc?géf!fle%%r 238’6 L glg\ggrh ‘a égg:alg%?ﬁ%géhoﬁé Itdiﬁfgg,lﬂggfever, suffer
frorﬁfcftlnem anmtmﬁpﬂmeffe@al ihgludibdn enducutqmoom cerdibvasararudbaoid)ities, extreme

nd rel at ed .compoynd al pn on_w
sedgPaprhg e et arreeap DOS Rhm B S 2Rk e lfbers.
t he[obediavi ovkile the @recive ufombﬂyICﬂﬂe@tmhsxﬁs fmediatfng Sihtipsycivsic drug action
present in all of these di sease states.
rengipy Gaprelipidate paﬁl&mfgh%%lat | D38 5B 89" ycbé)ﬂ’p Pt g gy i vive
metBo&0 PP inaddt Gthod ldrrlﬁkﬁntﬁﬁ’dﬁi Q4 Rehted nfoﬁbz[ﬁ:jihétgl(:ln):uraﬁ@hsnutter receptors,
eX|st|ng antj psychotic agents are use
incINgiye GpRAPERTEE T TEEOtRREDT JaRacTZCs Bt %dthﬁstife%)irﬁlagﬁgepwrs It is
11ke%f ftactne Qhérﬁfeﬂﬁ‘c BIORRELE Sfflects06f thEe dAbRR: &@&*di)l@tah@ Bre mediated by
ch05|s appears as a dom nating synptomin diverse
distggic 6?@@¥§mmﬂﬁﬁcludlng schlzophrenla schi zoaf fecti ve
sta e Bren (3 VG Aok St B AT RIr @ R8RSposit t
QT TR e MO ok IR BB 0 S ARGl A Spositive symptoms
in these altsminlts byplacking dppanties PP yecenioms) Thas EW&W&)@G%@?S%VIOH that these
all %ﬁc %&%ﬁ Hivedrlééég @%t}aﬁ)r tﬁgtr%ogﬁtxpnzo\tzbgsand that a correlation
syc cCs are ectlve I'n anmeliorating positive
ex1$§/hq1m@ﬂmh@ﬂ mgprepnfo hlcbpé@él rechipiuny aidrtheir gbétty tofreduce the psotive symptoms
reg o)
of Ihgsenc%ﬁ %I/Aéy S%f{l%atelgpg gﬁﬁk?i.? hat ; taﬁ@ %@?&%ﬁé’ tﬁ?%ggeptors also
nm&ﬂ@@meﬁﬁdﬂmgemnaymnmhmmdmmﬁhmthe use of anti psychotic

SI ggjép}]l[ gggﬁlgv o u ! Igzﬁlgsa% Sl’r%e%ﬁtoﬁ rélitéclzr h[8 t‘ﬁese dru$s as a class
d1sﬁ19ﬁﬁ nﬁiersé\ﬁgdnmyé‘ﬂﬁgﬂ’[m ehceigsrs amggem@ehay 11’pfeles eg‘dnh&d)fth’.bse receptors

s A gg Ao Ter e e e o BB UG A (e s bolstered

by l’ﬂﬁﬁ‘tﬁ%@bf bhlc §di&t1ﬁc sldd@inRAf ®edrvations teb88ing sdNeratidryic afstenBfand the 5-
pical” or flrst(%eneratlon compounds have

Hj?ﬁgﬁ@ﬁ?&%ﬂ?“%ﬁﬁ%ﬁ@§?%ﬁ% 8#)s on human notor function.

Thespolext ragysem fdaly 8 gewafl itﬁi‘faEy%hotﬁ:oaéeﬁ{s nﬁg( Q%&1ﬂcﬁy in their
their effects on humen notor sysStems, can

meghsgisms &f Botiohr & pdditian e possewingAstiviey @idopmige Dﬁ apagpers and 5-HT2A
dystonic reactions, and a potentially life
threatening but rare synptom constell ation;
neur ol epti c nmal i gnant syndrqmi




Chronic side effects include akathisias, trenors, and
tardi ve dyskinesia. Due in large part to these
wdizermc#713g si de effects, antipsychotic drug derverasnm®anoi2i4
has been focused on newer "atypical" agents
recepolrn zlaqu'z tegs ol aczspanes mqh]@degqﬁ iphgmachl@@ﬂy delévant interactions with
crltlf:alar{%m,%nagz %lat%}ls if/luedr %pap §0%¥ gt geélhsa ¥ ce fe é{)“zc%% elgllé %E’:Jnhélg Yand re-uptake
tranSpRotriygsi CRHiS' laeinbﬁ ey (dngdt lspecrﬁcug Sikelin ©mﬁxﬂmt¢s touhd mnlt1pf1¢1tymf adverse
ffother.lggitkngzi i de- ef f ect |ncI dlng i nducti on of
etIeEls PP YESS Wit 4 © 61%18?%?1“ Y sedat i on,
nor [piL @8] 0begihbse, obbatagiohd hlglﬂfghemesleecb{oodm}eldp’ safeashe&@elafwlregimens
pancr e; t| ﬁf oth 0099 ile the preci s
that gge shegitigal ynéqf g) %rat‘fneff TRy Against thege H@‘ncular disabling

yrr%ﬁﬁﬂsolfht th Qﬂ@%' ﬁbsﬁe@s Iﬁﬁer%ﬂﬂt@}l idathed, spaditic PN PbpatidhslgSThis can be
ave been shown, both in vitro and in vivo

cchigEABGPTY 604 M PRI headmig faeet rtiatsetiong of @gtiithogppeutic agents.

SpePBRARTHRESLEI6pHEH P hEARSHH h@\fel fn%&ﬁﬁfsﬁ’lﬁ 9f actidACGhMHvBE the known
do opam nergi c, serotoner gl c, ad renerdg nmuscari ni c,

pitfalkscpspricintesimvitle Pgibténgr asseip i fiasired. ¢ If addifiqnk dpgroyadatelegtity avoids the

knobyil® E@J%Eslét Led ?ﬁ%ss%g\c’t{%ﬁs%nﬁf fn?e‘f&cﬁo&f wifhe %@n—gfffd% %fﬁarget receptor
separa e and are nedi at y di stinct recep

1ntemgpbolyp§gr e{e@;p@a{)]nam entipaychetic fues gossess ight affinift mteractlons with H1

P$HC s

B PRI OSSPSR UL s v

affifiity $utéractivas eith cutphta hreceptosser Aattagamsm hﬁalphhé_sreoep’@tSI is associated with

ort}i%gtéél St o?pr}cl())\tﬁem\%? %eraﬁe Y.]tC efffec%czyog aiid = eeity % 60 gént Q/eelegcg{e\ééﬂ}ﬁ combining

twobet WS ageh’el daclp @\h’ens:eyectme takgec knt&actions eqntamsveamhihttvh |irr synergistic

abi duce the psotive s
verf o S P AET ris TTPPT Ry R AT oo o o
antdgﬁ)nﬁ%a%ﬁﬁgralﬁug’ Ek;ﬂﬂé ?(?IﬁpOﬂh&Gf formglh &) st Iﬂﬂtfadﬁ ﬁﬁlb kpenidically with
xtr ram dal side effects 010 The qn t her . .
sHBAGREIEROT BbagtioRs fh Brat e M uge olp e dgrotions of
exifin@ S®ipsPihsid @Yed Gn bO¥RI®E. agoni sm of 5- HT2A recept or S

sug estlng that i nverse agonjsm of these receptors
1049 1218 ORD RIS AR BB Lrieh £ GHopaF Gverse agonists are used

to ﬁ‘EHt IaPSXeRObE Burdd h&RGMychibicS dibRBQr ¥cludind QbisiphRia, BdhiRaffective
mber of basic scientific and clinical observations

d1s¢ré@a|n@ﬁnrpg behayigfad ﬁl@iplghagceg 9§p@§fﬁd with dementig anq msyghotic depression. For
alﬁ_{gfee REOTcotnBoBl (dieitha nébR RavdSRil®Pan i bdudidyl 8R] 051t1ve symptoms,
wever, nearly all known antipsychotic agents F
immgeided fuega,tltvy $ymptdmesi end repbingie seagnibive siinetion. in rpatlents with certain
gssessing activity at dopam ne D2
ne cié%%aor s& RS HToA - 24 WD 2004/ 064738
PCT 101831004/ B0ib2BHotias e@reiptdopasnin«i hresetod r antpgorists acap| s seffective in
amglotra%ng cptg}s’i%\tr/]els g ud rr?sf i g%?e%hag%irdgr%g A ({lg ta?egarﬁnfortunate:ly, many of
thekmﬁimpduﬂitg s@nﬁfﬂ;‘ﬂhtlsoﬁvoﬁeﬂ 1no’$l:l firaten arei:mpltemesqegz{atnfﬁ symptoms or leave
ne re-upta transport
theEFr ﬁ(& ?th?rgsg}np obrgc- 1ie%:tia(r §}1 lﬁe%eej‘o e tSnt 1P%ﬁ?%c§15 {nbcfe‘ @h rmacologlcal data
suppidt t it | Bipbihed ey eﬁ(ﬁ&tlaﬁfnf ecft Sseas@Riat echrotabimisd@ may be
of exi st anti psych t ents 0103
et g BN S RO i TGN b TR Bhogtets and comversely

blobIRAE a¢¥e WdrbiendrSig| H&P&raninlil@s‘iona&ﬁysfbﬁﬁéeﬁl gl k¥e-8@&k0ASMdciated with
to not only denonstrate efflcacy agai nst these

antipsyahpiéqfine therapan | Whily nok Perpe Bewndduythis dhegne Sheprpapawyl of formula (1)

wab Qdi&fakb Iekﬂléﬁt {08 rREREhi ﬁgﬁ&hﬁb&rg‘i’@ﬁdtﬁ[@ aRPR ligtififdNSfects associated
Thi s can achi eved by inproving the selectivity of
Wﬂbﬁ@H@WﬁQUQ@#%Kﬂ i nteracti ons of new therapeutic
agents. Specifically, the devel opnent of agents with
novel mechani sns of action that avoid the known
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pitfalls associated with existing agents is desired.

In addition, inproved selectivity avoids the known
weadverser3ef f ects associated with interacti ons RCTHS2004/001234

non-efficacy off-target receptor interaction. For

exaiipd@d na miak@mtidqb siy ch tstpicel dntdrgsclpbs sets S}bﬁcghitﬁfaﬁ i mild3y receptor

antagglt%‘t%gf[‘}g% 8%51%11{1 or*l}/ 1rseu%ee ¢ ]ieﬁt the p o?ﬁ{g I?lg]ggﬁc at%d with acute
exacHribbgBnh &l ﬁ:hlzalﬁlfrerﬁa t Wnlfcﬁtuﬁatalgtl ihense W tlis ablpj)mmd is associated with a

e SRSt R B 2B U B BRL R End om. trive i
andt ﬂ'&ﬁfo@a@ﬁ@ taGgiahiti s§Adyman dhiadogipyurdll sl @R roe alxs hir ewedbns negative
combining twy or nore aggnts each with sel ective

SyﬁpépﬁéﬁdPﬁ?@Wﬁ@FFBﬂgmﬁ%m%EﬁW e additive or synergistic
bengfigf)s. INeGE Embdithht, thY cGRFIRhD LN GrAGR (@F d:hﬁ bte Rgéd to treat many
specifically interacts with D2 receptors as

sidexffestydat sxisealrim anipeyspticdherepst i R ciap E:dh%?ﬂli’ﬁ’&u?ﬁ of formula (I) may

be L%QﬁlmAfrea(tlln)mtto@ Aot RERBLSEs Wokiler 2RSSYchbiEAdgeds Wch Bs haloperidol. In

2C receptors as antagoni st oOr inverse egom St ,
onet dnebogiment, ttlam@rmroumt pt foamgle D) iinpesdder thsritsatent kmeiorip gide-effects

a%&ﬁ%&ﬂ%ﬁqﬂ$ﬁkﬁ¢g%E&ﬁmﬁan be avoi ded. [0104] In one
serotonin 2A and/or 2C receptor inverse
agofi1es]s aﬂeomsemxﬁhmmtﬂeapnemndmféﬂWMbﬂDm@w@nu%dpﬂmhﬂwﬁwﬂb’
whglcﬁ)lr ggs p? tta Is rc'o%m%eresde 1 ggs?%ril e n&tgdlt@gab%q%ﬁhglqﬁaﬁﬁqénﬂ it is feared that
mofdtis tefidiamagdevapoci ated with dementia and psychotic

d F I h di d
DL, 0 e SRR AR B S et o

psycHiRIsQY b R@nbiBEaby) eas i BRtuieo ﬁétﬁcaﬁﬁ:h‘a ne pn’egem‘: ogrmeat antip sychotlc drug
funpction |n pat S wth cert neuro
sidert Beblscanied by TR It YT L s o S PRUE T ey be given
in @Hﬂaﬁﬁ%ﬁ $iiSote@toRBo ki, @idh iR rdllucdiibdyohdicidhg spesdficbtv.e
nﬁhons in schizophrenia and rel ated_ di se
Unf

f0inat elpyonen%n*rgpdarent tthe SEORIRP SUnBELR 3?% PRE ARG fp treat the

ne éﬁﬁ'&es%pm?ﬁs‘lﬁ‘ EHAE hERBp sﬂ&ﬁ’atﬁ@ §iE Q8 RIcRBMA sEM R phit iR ta® HEmonotherapy
| éave these and ot npt ons untreated in these

of zyam ipdinnes to Bpdiedneamisvard ta HERt JisRPHitto1 BEtELe! thege discases.
su pgﬁrﬁ th eInQMlBQ Eﬁﬁ&dnﬁetftsh #He cQ&Eﬁﬂlﬁ'o@‘ferﬁlan) also may used to improve
serotonergic neur ot ransm ssi on nmay
cogniivh dpietien il corjiin aturgpsyehisdia disresy lncltufqeg grbizeplsgrpfta enotherapy or
as §} I R GotD WRRLSertd (EFoSrel e GRINE bl off hg&lﬁ%qgsegf
onergl c neurotransm ssion ney reduced
A@ﬂwdeq@%@aaU@naSSOC|ated W th antlpsychotlc drug

t her, e not heij Qﬁgr -

co @‘B%]d ro%?%n (olf ?ogmglggﬂ gna %e %}l}llt %fl& %eth%d'é‘ tg%sgnbed below,
or b;einadlﬁmh |opthra£e _ehalkso N&ryg bitmahfymgr thqmaihddctldrw ihdluwdef amgpg others,

ects assocjate psychotlc t herapy. -25 WO

nggﬁﬁFﬁéﬁ§§@e %ﬁ?Léﬁ%%& [0106] Hal operidol is a

t ypif@ab) ant TipsHedd of thd iyhthS@@ Gllfsirated Yelas, i@ cBiRlucted in the presence

recept or _ant agoni_ st is C und commo sed to
of pqeligicid, higB Ho%ﬁ 134 élegvh‘g &?ﬁg ﬁﬁ&P@Pw Hﬁm

exacer bati ons of schi zophreni a. Unfortunately, the use

of this conpound is associated with a plethora of

unwanted notoric side effects, including akathisia,

par ki nsoni sm tardive dyskinesia and neuroleptic

mal i gi nant syndronme. This conpound al so does not alter

or worsens negative synptons and cognitive function

in these patients. [0107] In one enbodi nent, the
conpound of formula (1) can be used to treat many
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side-effects that arise fromantipsychotic therapy.
For exanple, the conmpound of formula (1) may be
woed#e4738r treatnment of notoric side-effects stCTash®a/001234
anti psychotic agents such as hal operidol. In one
enbodi nent, the conpound of formula (1) is used for
the treatnent of notoric side-effects associated with
hal operi dol treatnment. [0108] In one enbodi ment, the
conmpound of formulNHy (1) may be used prpphylactlcally
when flor exanple,| it NeBdgi$i dered neckssary to
g oI tﬁgP y and it ifs flared that

initi hal operix
not ori c| def itci t FOQ)] sone
enbodiffrent s, the conpound of fg”\/‘ may be used
to treat psychosls as a nDnothe 8 or as an adj unct
to nedi canents to prevent or treat antlpsychotlc drug
qgﬂm ef f grd %oﬁ?di?&cbfbfbrrhﬁle med ican e niynthédlided r atreatmbit, of the
t he conmpound o
comporgg o ARG ORHEG AL PGB RO daid dormamide
(DMF) @dbbR0etoti ¢ drug side-effects. [0110] In one
enbodi ment, the conpound of formula (1) nmay used to
treat the negative synptons of certaln
neuropsychi atric dPsease includi ng@schi zophrenia as a
nonot herapy or a AL qﬂhgpct to i.eanments used to
treat the positi of these di seases. [0111]
In sonme enbodi ng f formula (1) also
may used to |on g tion in certain
neur opsychi at ri cYdi seas@optgcl udi rfg schi zophrenia as a
nonot herapy or @& an adj unct ticnedicanents used to

treat the positive synptom of these di seases. Methods
of preparation [0112] The conp of formula (I) may
be synt hesi zed byimet hods descr@¥ed bel ow, or

by
TB15bclor 05 SriRarbh e PaRgA G SEPEtoT ST Fiea PR formul

(V) by tRomaNaHPotssi®a hy@bide il @aBedl/sate€t c. [0113] The first
step of the synthesis, illustrated bel ow, is conducted
in the presence of acetic acid, NaBH3CN, and net hano
to produce the congound of fornuIaO(II): -26 WO
2004/ 064738 PCT/ U /001234 NH2"NaBH3CN N HOAc +
MeOH F O F NH [ 0114] TheK@pnpouno of“formula (1V) can

be synt hesi zed reaﬁ&mmmqo e, compound of
formula (111) [ sobulgd_,br o,@ and pot assi um
carbonate in di hyl formam de DVMF) at about 80 C

00 O i-BuBr/j:fKZCCB /J:?
av) 49

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

(VD:



DMV 00C OHO(IIl) (1Vv) [0115] The conpound of

formula (IV) can be converted to the conpound of
woaomob&r3s (V) by reaction with potassi um hydr oPd&/USE004/001234

met hanol /water: 0 0 0 OH KOH MeOHH20 0 (IV) (V)

[0116] The conpound gf formula (V) is heated to refl ux

wi t h di phenyl phosphonlyl azi de DPPA) agdp a proton

sponge i n tetrahydrof u@ldn $ At g prgduce the

conpound of formula._ (V1) BNF2004

PCT/ US2004/ 001234 H DPPA NCO Pr Sponge THE
ref lux OO"lIc " (V) (VI Lql0117] ally ,
reacti on of the conpound of fornmula ( with the

compound of for “a (VI) in nmethyl efife chloride
produces the coﬁnd of formula (1)L NCOI NN
CHRCl2 F/ +FRNHH ONO "lc (IT) (V) (1) [0118]
The tartrate salt of the conmpound of formula (1) may
be produced by mxing wth L-(-1-)-Tartaric acid in
ethanol: I N %) (VD

[0117] Finally , reaction of the compound of formula (II) with the compound of

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

| NCO |

am (VD ®

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

1 ] .
N L-(+)-Tartaric acid N
HO. COOH
F Q o . Ewon F Q o T
QN HQ > Q Hﬁ HO' “COOH
N N N Y N
0 0 2
EXAMPLES
[0119] The examples below are non-limiting and are set forth to illustrate some of the
embodiments disclosed herein.
Example 1 - Agonist Studies
[0120] Parkinson’s disease is typically managed using direct acting dopamine

agonists. Examples of this class of compounds include pergolide, bromocriptine, pramipexole and
ropinirole. These drugs are thought to be effective because of their agonist activity at the
dopamine D,, D;, and D, 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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HO COOH F Et(OHTartaric acid Fr 1 0,11, ,,[::,:IC
NXNN)O 1 ,0HO COON O O 2 EXAMPLES [0119] The
weoxenmcess bel ow are non-limting and are set fBCTSR@D4/001234
illustrate sone of the enbodi nents disclosed herein.
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nM nggnggérol e- 3. 384@|yy Otgrzom)crl pijane- 0. 43 nM am

ser QL onLi- Nno respoRge) . Figure 1Byshawg g@onpoundsyag4/-0.10

POt eGY4e @gai nst theaserglagni n S- I ed L 8GEPLOT; 761 4/-0.13
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aﬂrect acting
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[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 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 SHT2A/C

receptors has particular implications for the generation and treatment of human hallucinations and
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receptor agonists in vivo when adm ni stered in
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as AR ehNFQ Y iR IG N hGorAti DIHFB B BbHA Abtro-ith 8Pl logies, have
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derpenstaatercthat thpshicheratrisand pharmaaologies! agtinties f graliyginogens can be blocked

by 2ARAORHE 38,5 kP20 A &9%1&% keRAYERQE 78 - THRBUNEEShAL § common
nat ural and synthetic chem cal conpounds can induce
molpgilhnpsonsety. O 24tredeptor invershageniss- has | ed to detail ed
ExddMES 11984 R05:iPEnhile mechani sns of action of these
hal rucr nogentrc or psychotom netic drugs. These
ef f (1€8] havence ipkincateduced mntlrer alf newlpeghiagic symptoms develop in
et 528 I8 PO A Rar R s Trmen
strapepidsi difildr afod thresei touallasseh alf Isyraptoas,iton sne wmiforalynainichida biflycious, yet
i ndi vi dual s. Hal | uci nogens fal.l into t dj stinct .
pois it ppaadbinn o B9 e R sRP kgt SR ipbii i are known to
pos3ekd Sigh tabfiritsh fbi 1919 HeptntiesD, idtlAssait deftindhe @E&ptors and neutral antagonism
tructurall .el.ated to. rotopin. Many jn vitro . .
of GpsdreaRIor NS 1 P aRaTti) STHCARA CbiAsi I (o RHRPRiEosis gl addition
to WplamindD,fredtplot @Madonisph) HeBRERNE PoSRss AR Y¥ange d@M@ditional potent and
repeated|y denonstrated that these drugs are potent
phagpaeslogically rejpypoiCagtvilios 1% rmapyoffi Besothes) Monggminergic &3peptpr, subtypes

incWid¥@ $etdsHire SadrdnBrei)inGRcAMAMIRLd HilabiHeRBY $ecBftbrs. Of these additional
adm ni stered the halluci nogen MDVA (Ecstasy) and the

n
mojsgalps aotiens, PAF24 FQCﬁpt@ra]mteF@gwr@’éﬁ: begg(t]%equp_] ectqf significant study. That

antﬂﬂ?éh@ﬁ@s (Ha{re ﬁg@%ﬂﬁﬁ? f&f m@lﬁ ie r}eé’%ﬁfo} ¥1ﬁﬁ§p@§] 1%11!1&11‘132 ée?(gonin 2 receptors,
functional neuro-imagin echnol ogi €s, have

wag| derpensirated B therpppliqatien pgsﬂéi@éiﬁmdrhi@di%ﬁmclpﬁmaew@ol Thgi reethodologies
usedCo! Welih& tﬂig Al YehRo QQ”ﬁuﬁé%f bcﬁe bliagked between an anti-psychotic
anti -psychotic rugs as we as the conpoun
antipeycinise pidha g8/ )recelon skéor chixaigysles tha rmasthpds gorpmeble to distinguish as to
ec rt. - e r. i averse. ' . o
Whﬁxﬂér rfz}p wéggosgés?eﬁg)g%}sﬁée %g%‘ﬁéu%s@ 1%?%%/? é1snlv£}¥e gg%&sﬁ%ﬁhﬁ&cthty, orif 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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nol ecul ar profile of clozapine can provide critical
insights into the design of novel agents for these
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mdfR 98 oﬁ%%}pﬁ%@&% C}A%ldi%l?l‘;?{)ly,e&l l.GAFYmb B RHFBAST) if BRwn to be safe and

con‘p un or mu attenuat es hyperactivity
toleratd e éfbetive esas omd qotepiétiest thy dengfivial elfbctyl ofdqyadapatag parkinsonian
yél I\/DA) ant agoni st MK-801 (dizocilpine) with a m ninmm
©eCtive dose of 1 ng/ kg s.c. (Figure 2A), and 10
rTg/ l{glsp] 0. IH& gompoud®)af fBheule dfp ouadmiofstefadr pually i019 group of 21

paﬁqrﬁ?{g?n ga%gnts (lj% Eg b?%gl?n%sgla %\o r(‘q&tlt!ro 4 attucol¥ aalst.nx%! @ro%ﬁgately 5 weeks.
Arb@ivaRedtd Jaraftelickrdi0dosg kdcglatidm @asrga is RBY. intolvifg gunmaz Alacsbo run-in,

o3 By RGeS GRS R L5UAER 2 B G Bt o

coﬂnﬁ&inblo‘f E@ﬁuﬁf(l)%cﬁﬂﬁlsﬂe&d angy db}il? ForyfoshadeRs vhl)h th®8dse escalating once
pical antipsychotic and_after |

eaﬂb‘ﬁ‘?% SfTesinests argpsle op ﬂ‘ﬁ%%‘i %‘Pf eIE‘ e %Sci‘lf‘t}‘mat t enuat ed

MK- G The study is conducted on an outpatient basis. Studies of the compound of

formula (I) 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
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hyperactivity at 1 ing/kg, in a manner simlar to the

atypi cal antipsychotic clozapine. Exanple 4 - Prinmate
wanimmk438 udi es [ 0044] To determ ne the potent pal/usm04/001234

vivo anti-dyskinetic activity, we studied the
dopa:mmpmumﬂlcmn brdemtol maxfrpipe |t1rc whiatalifly rd| datgogavisitipmes well as to permit

suc The use of 1-
detéomfnﬁl fLof i ann)? lfkf{ grﬁ%}/ebfh r%ﬁ{/}%r'opyri lidine (MPTP) to
[ nd[lﬂm]par k’atﬁmtsnwhampanmcmmlqaythe sttxdyl pﬂa@d panicglir characteristics. The
pati ! glﬁlieﬁ:%&qegg q»6n ?ﬂ%gér at I 0 zacge,olln Fri\ ents\‘jl\ﬁg Bech diagnosed with
idloﬁéifﬂcﬂllf’ﬁlhﬁioﬁld &isdlse bis@% adyisthe r}ﬁésb@egdiﬂ mehasctevasic fobiviea history and
S|gn||cnty m ni. s 0 i, n ed. dys esi as
v sl BapEntebC WRIRE: CHRTRG: IR by Bt SePRTs it

levdbp LRSS @D or FYSIRbd@IniplicUE MBI EnSEak-abkeaiysi@nesias and wearing-
er centage of those present in placebo injected

off BpgtyAliPss- (Fi gure 3). Exanple 5 - 5HT2A/ C Ser ot oni n
Ant | st ThE 8RLIIRRSe i9La1fAid BE AR pRmblyS8asAnt] tAd Bttiied Paki
pre@e{r?t1 exanpl e Iﬂ‘grmenlstarat es that bfn(%gkage of 5Hr21,ZIC nson’s

Disease Bptieg Scald LH’DR_Sa oait Shpenierdexeminpbetypasapple sz of 17 provides 80%
pov%ﬂctc}e&%p E(ﬂaecpgi@el%ﬂéé d Aﬁ)%féﬁ&ctloﬁ %ﬂppgarﬁ%%& @ttfé%gsme of 1, using a

nes as an tor response [ uct uations.
tWOAdldhdttftcﬂtl al ﬂhy 0.0f Isignifiompou dtisgfsufngs my prfi- @ys)unf:ts: dheeigf thecompound

of fgminﬁg { toabrl: ﬂ%gljeg lantth dof% aﬁtfaﬁ ﬁg gals\égse?\% i %Ogus ETB studies), and a

at es ene I Cla opa on
hnqaﬁddwmpﬂmsa nf the yorppaond of {odh a5 ](I) Thethisarhesuihstudf wé wilhredegpt a two-

(1) s, a nseredora £QUR .
sudd e SRS RSP P oy 56 R g o, i
21 mbfebtﬂeinioﬂcﬂlﬁthﬁd;wdbrastl ng approximately 5 weeks. An

unbgl ance aral | roup, dose escal.at sign.is .
use 1?ﬂvol aHﬂlt%?P??r ﬁ]? fexqdops I g@boél (}pﬂﬁlai ’i%?f (%Fegﬁg%t\]l%lo(d%? finding)
porflod 3NGeEAeds (sa6it hyval) phsed afedichtncerpeemditdrado forldt deast four
). or placebo, The, conpound, of for

la (1) is. iy
o R b YT G Ae Rl Sigpt hetigedgihin th past
thr&%ﬁ@k@tﬂh&gd@m&ayea@dadm%stdassessnents are made on
the first day of each dose escal ation. [Q136] The

st ul49ls ¢ dnERYeRwE impsiamololgYqsars Brfongiistidn amsirpAtigd wrd. On the

nightiof VRO H{ﬁgSl&lfS sut)ﬁétg;ut!lsﬁal(a%h fidiR6hiaP MedibRioAPh@ fwithheld (levodopa
response to | evod opa are conducted in accordance with

by t1ReAMt donsaning agoriserivid AV Eﬁ@%ﬁ&ﬁish andzpegArd, dppTes) optimal rate

: n
detgﬁ'ﬁﬁqg%%ﬂé%lg% /WSH%%T LPSZOO4 ﬁh@&cﬁoﬁﬂfﬁb&oﬁ Initially, the

Orxﬂmaé’matmpﬁ]lemmm snfigion i eareflly riigiicdi lee eqchemdléldlldbfpl qeggymine the
rm% P:(Aq{oge R%Cegéo& t%' h%{';ée§§taml“l)n’aéatg %hﬁ%téﬂz%? Piy an “o timal” reduction in

erm na ant 1 - par Kl nsoni an
parkiabdniani signs ah@ hﬁIﬁ] b@aataldmtdssmap monip@ﬂalpiatte patment hasual “on” state).

have part, r . char.ac tigs t
Dyg?ncs S ven? fg llarg gﬁt eﬁgjenencegf 1t§1 agh %at USI Ve?l éh&%e%mc regimen.

Lefdbpewils bh aidml'IMedi bﬁgﬁﬂaﬁe df \an tlhdwelmgoma’ammus cathetel The initial
rese

Par Ki n's.di sease, base
i AR BT BT I T BT P CPary SRR r by gyt mey be graduly
mcgdawdluﬁ@l&he Jptienapaitd ie ftﬁﬁd lﬁhmcpia Ay cithualfatng/igl/houadvanced
i sease synptons Wt eyodopa- associ at ot or
res é@ﬁye PeaPa dfgsens cqr%gm 375& 4R t%lgg*@ufs biit may be continued
umq ﬁ)t@&ﬁ)'r 3SverNBayiRAbé RYeat@f dn dthatCapdiboi Bt re[l&l@&]sesg}h&lt of motor

e size is calculated for the primry endpoi
fuqc‘H@n udire ipedphor |diespsleopylase inhibitor carbidopa (50° mg, given every 3 hours) is

administered orally starting at least one hour prior to intravenous administration of levodopa and

continuing until levodopa effects have worn off. After the initial “optimal” rate finding for
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D sease Rating Scale (UPDRS) part |1l notor

exam nation. A sanple size of 17 provides 80% power
woaoddscenss predicted di fferences, a 40% r educt POWUSRM0A01234

a standardi zed effect size of 1, using a two-tailed
levadopaeifusin, alhgibeeq0snt sifgriersi awagiven at Thi predeieropinsd “eptimal rate”. As an
canti-dyskineti ffe : 3 . of; - ; L
ey DS AT o o LorkdE EATRAURS i il Qi s lohinitred
undpr ERB BNI3 2E883. st udi es), and a |inear dose-response of

t he ound.of formula (l). In.this phase 2 study we

Wi Ii(ﬁ cept AHeHS,BE d‘??%%cﬁgrg%lﬁﬁ%ﬁl% e%\' 0. 05 significance
| evel . Four patients w |l kabrdded for the placebo
group, totaling 21 subjects enrolled in the study.

PatieR 3Rl Patdermts entweckihe | evedapn i nf isiea4opt i MaWeek 5

1 rate deteprgiyaat i on fidese T1ndpin@bo Portpreebdf the placebo

[ StUdy aSpRpal a5 aish g oni bi FRfgedi cat [ gn has,peeno mg
wi t hdrawn for at | o Aesksnd 1 | EBSpRARIE M CoRBSund ()

had—an 1 mtravenous dosi g rate for  evodopa optim zed

it hip.ath h . .
o R o2 8050 SR SIRPL U shASSE08 S he a8 or o
matisumasieitatt edse inatimeln- pat i ent ward. On the night

prigr . to all infusions, .subjects' usyal

o FhP et B0 Rl WS e RN ety gy sofe ane
toldaabilki? ddle tHapapitet Agisiontasd tmo weeRMfter Pedtinag forrwa ofripatsdnt follow-

and second days, of optimal rate determnatign,. two .
b Y56 PRI TR o8} IOt RS FBP RGO 5F Tog o U RaRRE by steff
phylsefal$ hiliNaurdeRl 1l &l dny tindehRring thet@RfdeABperiod ahe staff physician determines

| evodopa infusion Is carefully titrated for each :
that  @ptE s Ttob (BRI AR #&VeR 18se: i Patishh \@@s@ HoEgegd pheve attained
ma e A RrafedHofddrd wilk Rot 1Slcdfeng BddidsihPddséest thycodfpound of formula (I).

"optimal" reduction in parkinsonian S|dgns and mld

Patiggls #rat EPEage)siei AUNIch S ofipfarbabyeen t P qYatidvanic: &eperd pap adverse
expefthcest at e). Dyskinesia severity is simlar to that
experienced with each patient's usual therapeutic _
regi0tdfl. | Retienopra obderied betha Befpiilend walbing e disehqszed fintgfree of all
ighi oA of 108516 AL BELENts, Wil drdpdrfothed bl bt B, includ
Slg}#lggae%%#\}eﬁgsfg%g%?é\%fl %tgt “exceed 80 ng/ir)1_r.0 S%bseq%glnt.ps l'ncu ©
advierst exieopncen @sitening el signacitrafldry safpty epopiering, apdicpidiag prenitoring.
opt i rateg.is. foung,. up a ' 2 . .
ng/ igg?h]our .ﬁ][b%f%ﬁlfn E)gt\}ec?g o%%)g? n?%m m\fvléﬁlﬁlfla%rlg [ %eg(r)clkipf} associated
dysdkiastiasupnd eobrhesposse Hudtuatieys. b&he oobjiectsignl Patient Group II tolerate the

uni nt err.upt for..several .days,or.be re t n..0 s
Corﬂ%%ygé tof) fo&%‘l”%id@ a(r%ealni aBre’ asssgérsecrlfe e S?mﬁgu?lgr()?q?rglﬁ%at éﬂ(;n.e rapy also
potdiitentd efe eheftcal effders af loadppacepariifsohiat eympea@ndi dopa (50

. giye very 3 hours) is admnistered orally
E-’*‘%?Mst one hour prior to intravenous

admipmiast r at TIeN Mhctib@M 0gRPRoANEsayC ®Rtdpidti 1Sglettithi land  Amplification

| evodopa effects have worn off. After the in

Te@l%llogy;fﬁlfc-SAﬂ"Mwés wssddp H)@V&Ftéﬁa’ce timfg ACtigy é)éélyplm?i 4 (%] formula (I) as an
invBied ALRZ0 QP 123 deptdre Vﬂ%%ﬁlpbﬁfduﬁif&ﬁmulaqy qxﬁiﬁﬁ&ﬁmfgﬂ@ Pétency (pIC50

i nfusions are (i%l ven at the predeterm ned "optim
of 9.4} aavd highsfliggcy PR ahdHBdset@Pslopa fornul ati on i s not

Ex&A LG Rl dsYcraMaht &unlgy this country, is _
adm ni stere under ND 22, 663. [0142] Patients

ar e [ld8kd atedetetining notsntial il wv@antipSyabitis agtivity: e prdigd g gompound
of M)%%ﬁla %I) #ﬁk&nﬂnﬂ%ﬁeﬁhﬁ%&icﬁ s%egfﬁéacy againist positive symptoms in humans

(Figure 4). In Figure 4, ACP refers to the compound of formula (I). The compound of formula (I}
did not reduce hyperactivity induced by 3.0 mg/kg LP. of the indirect dopamine agonist d-
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I Placebo Pl acebo Pl acebo Pl acebo Pl acebo 11 Placebo

30 ng 70 ng 150 ng 300 ng Conpound (1) Conpound (1)
wGCaopmdads (1) Conpound (1) [0143] Patients preceas2004/001234

through this dose escal ati on schene until week 5 or
amphetaidine wheoi administefedradrechtdivses ¢51GR tee/lveeB O. [a0d dglow to mice. As
exp](:rcggcp %pogrtldoﬁ ose 5eﬁ%¥de?t§aer ggetdl ; h%‘g&\fﬁ?en Hﬁ)t Ea@t#i‘?ye &rln}{ a minimally
signifiqpat ¢feot seatdmOSlSrngiklg, ard Whao aleSksg/lef R.©r ddsc eﬁﬂhﬂm‘lnpdmd of formula

an out patient. fol |l ow. Visit, Dﬂln e
D St el e Ethahiil Tisar o SErdaraaRhtol B minimaly
sigiifietint @isk BPhdpeli@fnfas dgiaasddab @S nayiek. WIS 88s cohfbinaidn, amyphetamine

tinme dyri the trea nt period, . the taff i an
hwa@f%‘fl%lﬁ%Oégplitﬁéfevsrsiémﬁtagd%?é&ven%)ﬁe plg %FOA?P@E%W féﬁn%%ﬂ) when
conthee, witth @n Rdcti@NHosed dfl haltP ey %k&i@.&%da témplae &e‘&ﬁ*iaﬁ lof @hphetamine
maxi mum t ol er at ed dose and w not receive an

hypsgiiyonks geggess Bet thy eanemwﬁ Jelbfityf ﬁrhﬂﬂpan%ql yoay be significantly
enh%’@éeﬂ Qfsﬂfeﬁ 113 @oRbRAH vAE &b éo?h ot eclormlindy. Hoadify BMQ@ Nwhen the
stud % days to report any adverse experiences.
conmerhd At @maule (B eppleiped; Wlﬂi heloprsdiph thel dosmaf thweﬂﬁ@k Caséve lowered
w1tﬁi<5u? G ﬂ@g Qteé} &1&7 ' ’l“hlg \F\/Sﬁd BI' e)éfjleézted i ofvé He @ﬁfe@%?éﬁ €or the clinical use
any. Safety assessnents, which are
OfmﬂmﬁwﬁdnnﬁqmmpS@u@Vwd@w%ws|nclude adver se 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 parkinsonian 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 formula (1) exhibited
hi gh potency (pl C50 of 9.1) and high efficacy (98%

at 5HT2A receptors. Exanple 7 - Anti-psychotic
Activity Study [0143] To determ ne potential in vivo
anti psychotic activity, we studied the conpound of
fonnula (1) in an animal nodel that predicts such
efficacy against positive synptons in humans (Figure
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

PCT/ 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
woypperoact3svity i s conpletely reversed. Thus, aRCT/US2004/001234

i nacti ve dose of the conpound of forrmula (1), when
Litwadgrey€idedvi t h an i nactive dose of hal operidol produces

a conplete reversal of anphetam ne hyperactivity.

Thi ests that theanti ctyVvidg f .
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WHAT IS CLAIMED IS: 1. A conposition conprising a
compound of Forrmula (I): CH3 N NYNO and a
pharmaceutically acceptable carrier. 2. The
conposition of claim1, further conprising an
addi tional therapeutic agent.
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3. The conposition of claim?2, wherein the additional
t herapeutic agent is selected fromthe group
woaonsisti3ng of | evodopa (S| NEMETTM Sl NEMET- CRPOA/US2004/001234
bronocri ptine (PARLOCDELTM, pergolide (PERVAXTM ,
ene ﬂ)e sul f at e (EPHEDRI NETM), penol i ne
; zi ndol ( SANOREXTM ,
d, | - a- maebhydsphvareipydiaE cenpoAdIERATMI):
met hyl phenydate (RI TALI NTM, pram pexole (M RAPEXTM,
nodafinil (PROVIG LTM, Cadad ropinirole (REQUTTM 4.
The conposition of clai r,h 2, wherein the additional
a

t herapeutic agent is ti- dyskensia agept 5. The
conposi tion claim whlerei n the ad ';igﬁ?\l
n

t herapeutic agep¥ i a’ ti- dyske 'a sel ect ed
fromthe group sti ofH bacl (Lioresal TM,
bot ul i num t oxi n BONQ N prrazepam (Kl onopi nTM ,

and di azepam (Vval i umryM . The conposition of claim

2, wherein the additional Qherapeutic agent is an

anti- dystonia, anti-nmyocldhBus, or anti-trenmor agent

sel ected fromthe group consisting of bacl ofen ,

( L1 ORESAidENharmipgtuiich ity aerentpbiarafrBOTOXTM) , ¢l onazepam

( KL.ONGP ' i  adffitiond] Eherapeutic agent.

cg%rr'posi ltr ﬁ%‘%\]&ﬂ&f) g@%&ﬁ%ﬁeaﬁ%&%léeﬂ\éﬁ}n# ﬁgy%%qoﬁ tIltlgnaI crapeuic agen

t her apelihé congeition disclam 2amthiereimpthy edvlitidnel thgrapautiniagdnt is selected

dapami nergi c. r.ece r anta ' 3. N it oo
o RTS8 S B RN APR, STOBERTON Qi
(PARISOREL™Mt pergqisly QRBRMAXIYE néphsmideind edlffte (BPHERROVEIMp pemoline

consi sting of chl I in T | NETM),.
cre§iihe: badSh, AR e (TRELAE M e wppraLL
methiyfphedyisla R nea (VB ARIiTddble IRNPEXOH))i Bgdafifil (BROVIGIL™), and
‘butyro henT%rre, di phenul but yl pi peri nde (pi nozide),
ropinii{ JRERUM iés (1 uphent hi xol ), substituted benzani des
(syl pi rirde}omeiibh BEGLE: 2, 3t Bk lad@tiodal SRAHEERNGent is an anti-
cl ozapi ne, olanzapi ne, ziprasidone, aripiprazole, and
dyskensésagetict i ve net abolites (N desnethyl cl ozapi ne,
N- desmetfy E&hﬁﬁ%@iﬁ@ﬁ bPQainds Qifiefdis B8 H@A6Ha) thefa%gutl\éggent is an anti-
2004/ 064738 PCT/ US2004/ 001234 9. A nmethod for ' .
dyskemsisadenigseleciee oot ygegrort ¢angisiifieselapelofwnfhioresaly), botulinum toxin
. A L on ' . PPy
(BOt!ﬁ)gngtgié)géégﬁ%? g(t‘lpls)(tephgi }s’ggdsjéel%ﬁgénrgwal m _r])?st ering to the .
pai ent Tancefiiosition veclaimpUrwheodin the additienad thegageriogygent is an anti-
dystg’ gallp gmﬁi-:,r]ﬁ/ r%%lf){l:u%tr %rzerng%)%e%]g)gg'gmt rastglgﬁp%?/ré% tﬁggoglp%/cghﬁﬁing of baclofen
(LIORESALEY), bdOlintkth goxiet (BOTOH™Y; | cdommepamh GEIPNOPINEY), and diazepam
V@mggegener ative disease is selected from the group
( I sting Parkinson's disease, Huntington's disease,
Al Zhei mahe sorpsiias ef clainp?, ndeedie eladdiriord tepdpyytic agent is an anti-
Tourette' d ndrone, Friedrich's Ataxia, Machado-
PyCHRfICAS R ith; §%aé’%e,rgm (&R OB B ent i a, Dyst oni a,
Pr @gr es gihy Qorbtefiidh WE Ligad 2 Rellesain thanddiioei tiakpoarabnt is an anti-
Denentia 11. The nethod of claim9 erein.th
psychelicopgt elpded iont thes SipugHepRstinge eﬁtcmmmmazme (THORAZINE™),

haloperodol (HALDOL™), molindone (MOBAN™), thioridazine (MELLARIL™), 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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12. The nmethod of claim9, wherein the serotonin
receptor is a 5HT2C receptor. 13. The nmethod of claim
WO 20mvesB8Nn the i nverse agoni st binds to a SHTRAT/US2004/001234
receptor or a 5HT2C receptor. 14. The method of claim
9, mher i nverse agaoni st .is. the conpound of
f ofmul a nﬂﬂth"ggor HORENS BT e%efna@v%fhﬁﬁa@e Wgﬁflﬂgr

Conpri sgpntehk B E@tﬁeﬁt’ sum@nﬁg flenanturedagbreraige tsedsé) and
conbi nation w't npound of formnu

met hod #AMIBIEIAS O, th‘W?é‘F@laH eHerdvy FRgEh ?tl %nﬁéYe)éSS§8%‘“St H&ive
dopagis &g{oﬁfn%&{f?&)f i edeb R dma%m@&%ﬂ@ ey hisOEhtbd@ysBibhidis
consi sting of |evodopa, METTM SI NAVETCRTM
br vapesdi ptine  (PARLODELTM), pergol i de (PERVAXTM),
%nedﬂqfﬁleﬁxgg roﬁglgm( FRiFERR] ME;\E@%Odé%@I@AﬂVe Qlisease is selected from
the dupa-cmg;tshyg pRakiasdnA aiﬁeﬁ@, (H\gmggqusTmsease Alzheimer’s disease,

R RO G TR v i Rl OMELER T e

LewleodyA)mhm dyboniaf Pregreising SdyrskictresPasyagsidtpuetenparkltPementia
m n ic,the [i.Si '
oobPont TafpFubd %o, SRHRE WA Ao Bl SHBA recepior
dy $kin esrhamethacmlm dmlmt%whe‘rgmtlm sehenpartt@it issaS T 2ACaetdptos.
an, i rse a nl.s sel ecti ve

Sebt onie PetEbp SIER R aPaE) B Se e oS 1 HEPgesptor o
a SHASC e&k@bed dyskinesia is reduced. 18. The method of

claim1l7, wh thes ot0|n receptor 5HT2

CLa o he MgGod ohelbinse MRgY B PFRE SEm s PR Of formula
(). serotonin receptor |s a SHT2C receptor. 20. The method

of claim17, wherein the inverse agoni.st . bi n(g)s to a.

SHI2A r dbepelipd obslaims. dubseeqnaispr Bminig yrinehloppainhrgip agent in

comﬂgatﬁhadlt@tﬁgoon%ﬁ{d%f@orhﬂﬁ (hnverse agoni st is the
compound of formula ). -40 WD 2004/ 064738

PCT5US2Gba mothed 3 claipp?, vhsesithibe Frsgens fncgsasis fiopamingrgip ppty and
is segeg% o tﬂ@gm(ﬁ]lbl%ﬁ dr G oddpa HINAMYISMENSIARTEROERT bﬂoﬂlocrlptlne

ination with t co ound of formul a

e
(PAIME@EEHWBI pekelidn @,‘;EBMM i ppheprsitiaptsliey s(RE?E’H%QRH\T%T@dénPGmollne

ERarbear gl TR ORIy BapaE JaPDERALL™Y,

met}(ylﬁhedepﬂer(RMALH\Iﬁ%xi peinggepRNMMIRAPEXFDMmod2fnil HROWETYY and

4. wherein the patient suffers froma
IOP%%?@@%" Pative disease selected fromthe group

congi stim gmaﬁod:’&bkitfa:smy slyskireeia s essodihdert i wigt alopsninergic therapy
di,sease, Al zheiner's disease, Spinocerebellar
Comﬁ&‘ﬁl%hy, Tourette's Syndrone, Friedrich's Ataxia,
Machado-idas sty Spates e@Eeing EreimydoRaniyerke miidpyassociated dyskinesia;
Dystoni a, Progressijve Supr an cl ear Pal Y45 and . :
adrmmstermg to the patient an effective amount of arl inverse agonist selective

for a serotonin receptor; 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

D.
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Front ot enporal Denentia. 25. A nethod for treating

dystoni a, nyoclonus, or trenor associated with
wdapecsBs gi ¢ t herapy conprising: identifying acpask@®ano1234

suffering from dopam nergi c therapy associ at ed

dyst oni ocl S renor: admni.stering to th .

patPent Tk SHRACHH VRt R G R S e scasi
agens &l cdgibindtton WieH tha c@gfoahdod forntuc@pt or ; whereby t he

dopam n i c_therap) sqci ated dystoni a, ocl onus,

or 251 eraR® Pl 46 BBHR 25 herfy Tt da e (T lected from the

groupB&sRtifly s1HRAcIS R PLIBREAI™) SR MHnGih thEn BBARIFRN clofERPIND (Klonopin™),

27. The nethod of claim25, wherein the serotonin
and digzepgp Y alug™)- SHT2C receptor. 28. The nethod of claim

25 p4Whengk Melidg of R14Gh 38, REQ8h She gatieﬁssumsafrm %Burodegenerative

~ receptor and a 5HT2C receptor. 29. The nethod of _

diseasp aiclertnd fropp dhejgiouwph eonsisting 96 Ragepron’s dliscapth cHigmingionsdisease,
Alzh@fmefr"s;’_r Hﬂééa@e, §81105E%elmf't !&G}Qpﬁ%f ﬁét@étf@sz% (ir%g,h@ﬁedrich’s Ataxia,

conpri sing an anti-dystonia, anti-nyoclonus, or
MachadotJosepkrdiscasgydretvy iBody Baibeniiat Pystonid, Progtdseve dppauelder dklsy, and
Fronﬁo‘?{rﬁﬂﬁ%ﬁﬂeﬁ%ﬁtia?’l' The nmethod of claim30, wherein the

antI-dystonia, anti-nyoclonus, or anti- trenor agent

i s 28el edt egethadorfoit Heatgreo Wpsteoms nybélpgusoforbsrehof essociated with
do LIIleCRE AL T k%losgnul inumtoxin (BOTOXTM, clonazepam

P PHSER di azepam (VALIUMIM . 32. A net hod

for treatentifyirgayetias sefaiag romalbpaninertio ticboqparssoeinigd dystonia,

t hera conprising: identifying a patient suffering

frame%%‘grﬁfﬁ%P@bc t herapy associ ated psychosi s;

adm ni stéminitgering td the ppihd @rdffeative @bt bof Meinsdrmiugbnistfselattive

i nyerse agoni st selective for. a serotonin re tor;

Y S B R e e R e

PSYGReIGS, drarehpdliGariced33- The net hod of claim 32,

wherein_the serotaqnin receptor is a 5HI2A receptor.

34 26The Therrtad 8t clePadSmvAgoin e Prol Fin 1HerP s iSat ShA2A receptor.

I eQept OIThi shefho® b A&t BC RSB the serbloniRedPRA 1UBATIIY: receptor.

PCT/ US2004/ 001234 35. The nethod of claim 32, wherein

t hédi nvdihs @ctyd 8f glpinh?hadicrel the Drenagosiskpipdyto aht 24 receptor
and 2 5HPS¢ F8GRAL Or . 36. The nethod of claim 32, wherein

the inverse agonist is the conpound of formula (I).

37 29The The msthad of claimpd SrwBereinfthg inFrese agopipiris Siesgmpgynd of formula
. anti-psychotic agent in conbination with the conmpound

of forrmula (I). 38. The nmethod of claim37, wherein

t hé0ant iThpsnethed of claimgehfuribsr ewipsising dn prtbAystdnén, agji-opigrlonus, or

o RPN S LB BT P THERAALYET
31. 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 (KLONOPIN™) and diazepam (VALIUMTM),
32. A method for treating psychosis associated with dopaminergic therapy
comprising:
identifying 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 associated
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 receptor is a SHT2C receptor.

41-



(MOBANTM, thioridazine (MELLARILTM, a phenot hi azi ne,

a butyrophenone, di phenul butyl pi peri nde (pinozide),
woOhomantski nes (fl uphent hixol), substituted bereamiSe®s/ 001234

(sulpiride), sertindole, am sulpride, risperidone,

cl gzapi ol anzapi.n zi prasi done, aripi.prazol nd

s P LA e AL P A SRR R RSB = Sr2R M ccptor
and SVHIERREdIrol anzapi ne, 9-OHrisperdone)). 39. The

net hod claim 32,. erein the patient suffers fr

noafode danEr Bed yEim CouEucia diorTaat Ertth e R o ol
@. consisting of Parkinson's disease, Huntington's

di sease Al zhej ner' s di_ sease, Spi nacerebell ar ) )

At 6p hy:Th‘T Justbed @fs‘ﬂ%?‘né?ao AEther COpRFFRs' @ AptihRgyghotic agent in

comiyRERaden @ rposmddir$easR (pLlewy Body Dementia, Dystonia
Progressi ve Supranucl ear Pal sy, and Frontotenporal

Def®nt | dhe a5thod ofveleife A7, wherein it dnkigpsyebabu pespis iprielgeted fom the
gmug 82280 OP rzsmwsp% ine, (THRORAANEDY, BapRtd®MEAUHOENYNGlindone

roma neuropsyhiatric di sease; "and =~ adm nistering to
MOBp&™nt i taridazinef f@BLLARIERDUNta ofphenethispingy sea aduhirgthenome,
. i.ve. of. . 0 i g e T o .
e R N
(sulpdrixle ctrtidddle, aumisulyeide gispenplooe riizating @lanfapgehiipepherenirgiprazole,
chi zoaf f ectiive disorders, nman behavi or al .
snd QPR B A BRA e PR e R R, o pmgrtone)
depp.essiTha methidd of bimBR helkkréh tlod gatientddffemifemed nedrbdegenerative
. serofonin receptor is a HHI2A receptor.. 43. . .The .
s IS B AP MSAOP SHHBIBH Of HETRRPEE PR HEbppp sdisease
Alzh8inH ¥ 2 Gséa0€ e Bpidcerebdllar TAGopT MDhrddfe’sC ISqhdivd€), Fribdichisn Ataxia,
the inverse agopi st _binds to a SHT2A receptor  or a
MackpdOr 9550 F JGEEoL 4 BOTHEn AR RBaP O ¢ PSTER R SUREPEIS Pelsy
and FBBoleRy6abPeragMal St is the conpound of formula (1).
46. The net hod of claim40, further conprising

adffni stePrthey BREPe pEYENSYRING JEFse CIPPEEDI nat i on

Wi th t heqeh i B1eSS B8R Ritfding 1@ adRblopRBMGRAUidetscagRNt

sel ected fromthe group consisting of chlorpromazine |

( THORAZ PUEERifering £ Bprstisaici sffrpivoamTwt of sy fitFagenist selective

( MEBANTMonid Rk dazi ne (MELLARILTM, a phenot hi azi ne,
a butyrophenone, di phenul butyl pi peri nde (pinozide),

t hidbx antlhi method pf edpietttiesein the nayensyshiaiteeisdseriy sghgctpddrom the
b4 0 i i Q 4, Riehd » disturbances
groug ec%?%{%%l c%fl écggégﬁ%)a{: %@%@Qﬁr’e cﬂ%g&;eq‘s, 141 X mefléx@‘fr}d disturb

an su , risperidone, cloZapi ne,
assogibtath with derasntiz pd peyelptindepressiopi prazol e, and their

R T

metdBod Ghe olsthodoA@aimMiewkdrein tHeseiotpner seeptg ora BIT2Coetcher.

g ? gﬁg;’l B ‘r:i"ggf {h,%rg ;&J n{c}?ién %1)‘”:%%6@35& pLY! Qg%mrgé 1t\>/1|n<5]s(~:]to ta%%lTZA receptor
or a SHT2C receptor.

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

46. The method of claim 40, further comprising administering an antipsychotic agent
in combination with the inverse agonist, the anti-psychotic agent selected from the group
consisting of chlorpromazine (THORAZINE™), haloperodol (HALDOL™), molindone
(MOBAN™),  thioridazine (MELLARIL™), a phenothiazine, a butyrophenome,

diphenulbutylpiperinde (pimozide), thioxanthines (fluphenthixol), substituted benzamides
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NYN O (1) 49. A nethod of inhibiting an activity

of a nonoam ne receptor conprising contacting the
wOonnRaG138 receptor or a system contai ni ng t hePCT/US2004/001234

nonoam ne receptor with an anount of the conpound of
(sulpng%eqysie 1n§1%1%: : hgl}lpr}f%hrég ];Qr]r?(?]oge rcz% Ielglflé no'i‘z'm%%ﬁme?.% %algrig?xheo ari%?razole,
and the |amvé%emoelites N- ﬂdmeuhplmbmmemdem@hﬂaﬂampiﬁe 9@%@;5Eirdbne))

rec ptor | ai m 50 wher

o280 oniTherliop CbReHLIq RaegfoR Shmolscs Hegog of forml
(0. met hod of claimb50 wherein the serotonin receptor is

in the central nervous system 53. The nethod of

claim50 wherein the serotonin receptor is in the

peri pheral nervous system 54. The nethod of claim 50

wherein the serotonin receptor is in blood cells or

pl atel ets. 55. The method of claim50 wherein the

serddt oni‘hcqraeept wvingdhappeiiedf Beroilk i ed.  56. The

met hod of claim49 wherein the activity is signaling

activity. 57. The nethod of claim49 wherein the

activity is constitutive.ch8. The nethod of claim 49

wherein the activity is agsociated with serotonin

receptor activation. 59-NA_nethod of i nhi bitjng an

activation of a nonoami pe rdgceptor conpr|3|ng

cont acti ng the Frongaw )

contai ning the

2004/ 064738 PCT/ USR0Q )

of formula (1) that is effe tlve in |nh|b|t|ng t he

activation of the nonoam n® receptor. 60. The nethod

of claim59 wherein the activation is by an agonistic

agent. 61. The nethod of c{rpi m 60 wherein the

ago istic agent s exagenous.. 62. The nmet hod of cl aim
er €t rfn(%ﬁogl Sg d’i’ﬁlé’( & Wity fef dBYEATHS. TECRPEOT §qfprising
contH@InEQHe ‘ﬁfon@eln@héﬁ&gptw&r £isfstdod @o@6ihing ahé @dnbdnine receptor with an
constitutive. he net hod of claim59 wherein the

amoHpinefa e @HiP@E‘éipPB .forfr%ﬂaaﬂ% &b tid stctive clapinbipiting ghe agifdty of the
mondBbiAetbcefioC! @i m 64 wherein the serotonin receptor is
t he 5-HT2A subcl ass. 66. The nethod of claim64
whePei n Thgancshod of el whessi te mogogming FrecniQrrg ¢ gerotonin receptor.
Nersyous T@Wlﬁ)ﬁ‘of 84im S-UWheE@ﬁ he gerg{onﬁ'll r@deﬂﬂopﬂ R A subclass.

the serotonin receptor is in the peripheral nervous
system 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.

57. 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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68. The nethod of claim64 wherein the serotonin

receptor is in blood cells or platelets. 69. The
wortdiwd408 cl ai m 64 wherein the serotonin receptoUS2®4/001234

nutated or nodified. 70. A nethod of treating a

o, o TR TR G T o B G T B GF o Guieh of te

mondaf@RtERpor.a t her apeut i cal ly effective anmount of the
co ound of fornulag . 1. The mstgsg:td of claim70
o naectpisel s SHBPERhe 0 VEER v “EPUe R

g roupP  eRNEBRId JT91:8h 66 GRELRRRY HBhidtic REWGNOSEouS.
m grai ne, hypertension, thronbosis, vasagspasm

i seheni Bhe mefbost efslsim A0 Wéﬁiﬁnélﬁifagoglﬁ%e@ll%?ﬂdﬂ%qn%usand
ap@ft ' t"?héjrhectﬂ&fj(ﬁ{cﬁmn 48 whd R theichodioatis &)hﬁitmvzo wher ei n
di sease condition is associated with dysfunction
of 6“a noflsamtthed ofestrép 69 WherzR. thephenqgmingdercaipr € RAFIRIORE receptor.
§ ei anlﬁbrget (')(ﬁﬁ%ﬁa?m%g %Elteincme ée‘?’otaﬁﬁfégé;ﬁ’t;rqgth% tIrﬂ"2A subclass.
|vat|on of a nonoami ne receptor. he nethod of
cI 66.m 7Thennethed of ddim i mmlwmmtmumcqp@r asiogls epnirgl nervous
; with increased activity of nobnoam ne receptor. 75.
SY5'fhe et hod of claim 70 wherein the nonoani ne receptor
i s6A selhd anitiod refcditof4 whatbin ibeemwanhotkceforcis dh the Heripheral
wherein the serotonin receptor is the 5-HT2A subcl ass.
nerveps sYSi¥h et hod of claim 75 wherein the serotonin
r e68pt OThé Sneitidd tdTecla@NE4 vherdiar the lsrotoRissteesptor 48.in ived cells or
met hod of claim 75 wherein the serotonin receptor is
platefefs- t he peripheral nervous system 79. The nethod of
cl gd.m 7FnhyvRethed b ddig @aﬁ@ieﬁnhasdmsmﬁmembﬁs ntatdd @0 hodified.
cells or platelets. 8Q0. The nethod of c¢laim 75
wh@¥-ei nAREbSLS dESN Plscasp pgpdition AR G AR Joeptor
comprﬂ‘)ﬁl VQH%Q%I%GéJg&uE%/ 1HS?€@@4/£ Qqalga‘éatmgﬂt a ﬁleP@ELhQQH}Ofeffectlve
treatl ng schiz hrenl a conprising admnistering to a
amo%@f@éﬁomn?u%@ﬂpwlaghch treatnent a therapeutically
ef BECt | 6 ARRYALr 408 ROMRAuNfhe Afseds Lot delecd frofh the group
od of treating mgraine conprising adm nistering,
constsbn&of§glmjzc@@remanpqy@1@glsdfngra§@€hygeft@g ompposis, vasospasm, ischemia,
depr s@%ﬁ 1lé§yll ?@Apl soﬁfetsea‘ﬁa hlyop%u@@s%memd the conpound of

of treating psychosis
coﬂ@rl siThg rmﬂhndn p%pbrm g wherginsilbj diterse pondiiod iefassesigsgd with

ically effective anount of the
dysmcgo%%ngno@ &F@H . 84. A method for identifying
a génet iThe pnétlyoﬁoobhlasm Tor etlersipothie ndjscases ajdéion is askrsiatg with
sive the conpound of forrmula (1), conprising:
acnvﬁ'&?ff%n&oé’lp?lﬁl&e eé:eggsubj ect a therapeutically effective
amyant  dfhe satthod offehimdi0 wireamuthie ndjseaire codgjponis easgfciated with

1ncresagc!;ddactsl\llJ1t cr:nt.onct)a?nnrsm‘;Jl rlegep?oornpo und, thereby identifying a

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 S-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.

A4



responsi ve subject having an aneliorated disease
condition associated with a nonoam ne receptor; and
wodemocipsng a genetic pol ymorphismin the responaisym4/001234

subj ect, wherein the genetic pol ynorphi sm predi sposes

a subject to being. responsive to said . conpound. 853. .

Tha bt et S rEflnE saL RBFER R PG AT BRATR° 8r Qs ip need
of sublPREHithéR B thcbapd®RoIG} dteClive Atiouft thé@nipotdld dlfasmlaON). 5- HT2A

subcl ass of npnoam nergi ¢ receptors. 86. A nethqd for
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presence of a polynorphismin a_ subject wherein the,
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respc‘nlsi)v'e th'e%gmpound of formula (I), comprising:
administering to a subject a therapeutically effective amount of said compound;

measuring the response of said subject to said compound, thereby identifying a

responsive subject having an ameliorated disease condition associated with a monoamine

receptor; and
identifying a genetic polymorphism in the responsive subject, wherein the

genetic polymorphism predisposes a subject to being responsive to said compound.

85. The method of claim 84 wherein the ameliorated disease condition is associated
with the 5-HT class or 5-HT2A subclass of monoaminergic receptors.

86, A method for identifying a subject suitable for treatment with the compound of
claim 48, comprising detecting the presence of a polymorphism in a subject wherein the
polymorphism predisposes the subject to being responsive to the compound, and wherein the
presence of the polymorphism indicates that the subject is suitable for treatment with the

compound of formula (I).
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