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[0008] These observations highlight the need to develop novel therapeutic agents that
are specifically designed to not only demonstrate efficacy against these particular disabling
symptoms but to also possess tolerability in these specific patient populations, This can be
achieved by improving the selectivity of the drug target interactions of new therapeutic agents.
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[ 0015JAl so disclosed herein is, a nethod for treating dysldnesia
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O [0020]Additionally disclosed herein is a method of inhibiting an
activity of a nonoam ne receptor conprising contacting the nonoam ne
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adm nistering to a subject in need of such treatnent a

t herapeutically effective anmount of the conpound of formula W

[ 0026] Al so di scl osed herein is a nethod for identifying a genetic

pol ynor phi sm predi sposi ng a subject to being responsive the conpound
of fornmula (1), conprising: admnistering to a subject a
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their enti(MOBANMpe Wisddizimg (MEBLISRIEEhni &all neand s HEYPPhgReDs,
in their efhbf®uly@iperit® USRLzide) dﬁ&taﬂtﬁmeshe(ﬂﬁpmmem)‘ Edbﬁmﬁﬂi"rmmamldem

of matter for WhICh rotectl t he cl

" Const i t ut FyRIdES PR SFIPRAE FiBEag egf"%’éapﬁf’ SREBE oy one RAL%

a recept orantl i adtise maﬁiﬁpm@iammeﬂfylcﬂdz@uprlég@mctbyldmmmea%@mrgperdone))
Constitutive a ity J:HEE%H er of
di fferent net hi@g% inc so Ii%%%s%gg q&%{p‘ﬁ% n'{)ran log%ggue{?git?ons
(see, e.g., Barr & Mai m ng, J. B| ol . Chem 272:32979-87 (1997)),
purified reconstituted receptors with, or w thout the associated
O-protein in phospholipid vesicles (c@grl one et al., Biochemstry
23:4519-25 (1984)), and functional IIuI ar assays (U.S. Patent

Application Ser. No. 60/103, 317) {}y ot her net hod known in the

n

art. [0030]"Agonist” is defined a npound thato i ngreases the
basal activity of a recepto n ity cont act eptor.

@
[0020] Additionally disclosed herein is a method of inhibiting an activity of a

monoamine receptor comprising contacting the monoamine receptor or a system containing the
monoamine receptor with an amouat of the compound of formula (T) that is effective in inhibiting
the activity of the monoamine receptor. In some embodiments, the monoamine receptor is a
serotonin receptor. In one embodiment the serofonin receptor is the S-HT2A subclass. In some
embodiments the serotonin receptor is in the central nervous system. In some embediments the
serotonin receptor is in the peripheral nervous system. In some embodiments the serotonin
receptor is in blood cells or platelets. In some embodiments the serotonin receptor is mutated or
modified. In some embodiments the activity is sigoaling activity. In some embodiments the
activity is constitutive. In some embodiments the activity is associated with serotonin receptor

activation.
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[0031] An "antagonist” is defined as a conpound that conpetes with an
agoni st or inverse agonist for bi ndi ng to a receptor, thereby

bl ocking the action of an agonist or inverse agonist on the receptor.
However, an antagoni st (also known as a "neutral™ antagonist) has no
effect on constitutive receptor activity. [0032JAn "inverse agonist"”
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enbodi nent, the ound i s .al sel.ect | ect :
nonoani ne- bi ndi W@f ece‘fg’f‘bfi‘é‘,’l‘”&‘ﬁg‘ﬂ“‘éé ?ﬁné’t\ﬁg%\#éﬁgeﬁ{é&n ¢ geﬁ%ngt B ?15 Plgmlnc,

predisposing a subject to being responsive the compound of formula (1), compnsmg administering




neur odegener ati ve di seases. For exanple, the conpounds discl osed
herein have utility in reducing dysicinesia and psychosis associ at ed
w th dopam nergenic therapies used in treating Parkinson's disease, a
neurodegenerative disease Accordi ng to one enbodi nent, the conpound
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(1) also pos es[bmﬁhesser Eé ager%gg-lali’%g%dg’g?gptor éj& easm{a& or
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Ir ecEpt or t smhlfo_}epf@ﬂmereﬂehdmg&oﬁmﬁm pfbﬂ%]ﬁvbels)ti)he st ﬁwgﬁg beassim%{,% ib Q{BFE%QMQA,)

acks actiy, mne.rec su at en
Appl i cation h%heg%ﬁ%}% “"858’5{‘1 Eﬁﬁg %éa \ﬁ'abfhﬁ %ﬁ‘ﬁf‘ﬁ@@?é‘ﬁ%ﬁ#ﬁeﬂt
profiling Withthpeompoynd offechauds (Df or mul a (1), i ncl udi ng pre-clinical
model s of antipsychotic gag &Z @Et ols tions, support the
t herapeutic use of the corrpgﬁéS&l & 'ﬁ&n%ﬁ%ge and rel ated

human neurgﬁ@g’éﬁ’eratlve di seases. [00391Parki nson's Di sease (PD) is a
common and pr odP®sk; vé‘hh@&r%@%?@é’ﬁé}ea?w%dﬂ?l@é@s@e figwing defindténg patles

suggest t hiasir aﬂﬁ&n&s)be Q420 10060 8nel tEvBkivAl R §1d|s]ﬂﬂltﬁl§§ nUﬁlb& Efteel b EReNBUGED
and t hat ttlﬂgsc re%\f%ceg\c% { S | ner e% 1@1? lﬁul ation ages.
Dopari ne recept or agor ot of pave fop it rﬁtFThé{Hsé? i de st ons of PD,
such as notori d0Q39]sf urfCoristmtiveldotivity't iurlafisell s the R vaRdWakad 64Oy ofUSRePior
t hese dopagi:ng neur opsychi atric
(psychosi s) ané&t rougflg@g@r‘?&ﬁ& &Sa’(uof%s |tnzé%|m3t? f‘cf@mt? %&rgce%’tﬁr 2 Y
80% of patPeEftre! using grumbgrpg Hijferegt oo fis\inclugoy ctllote (e, amechbrlog) gindpmetions
recept or a@éepgQ B-at 8. MARnRY B 85k ¥R:3ho-37 (1 997)), purified reconstituted receptors
with, or without the associated G-protein in phospholipid vesicles (Cerione et al,, Biochemistry
23:4519-25 (1984)), and functional cellular assays (U.S. Patent Application Ser. No. 60/ 103,317)
or any other method known in the art,

[0030] “Agonist” is defined as a compound that increases the basal activity of a
receptor when it contacts the receptor.

[0031] An “antagonist” is defined as a compound that competes with an agomist or
inverse agonist for binding to a receptor, thereby blocking the actioﬁ of an agonist or inverse
agonist on the receptor. However, an antagonist (also known as & “neutral” autegonist) has no
effect on constitutive receptor activity.

[0032] An “inverse agonist” is defined as a compound that decreases the basal activity
of a receptor (i.c., signaling mediated by the receptor). Such compounds are also known as negative
antagonists. An inverse agonist js a ligand for a receptor that causes the receptor fo adopt an
inactive state relative to a basal state occwring in the absence of apy 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 specificaily, Bond et al. have



aneliorating these adverse effects. Unfortunately, many of these
conpounds significantly worsen notor function in PD patients
secondary to their hypo-doparninergic state. Biochem cal and

phar macol ogi cal data. support the hypothesis that potentiation of
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font o dep e et el (R IR e et Bt fast ¢ DO Ggor ofoob et than
t he conposi 100000-fuldyardaier effect fReldcOVity? Of “sélec WS fan ink@R Bbnist GARRM:Rd as a

| i quid, oi r hydr.ogel., aerosol . spray, mcelle,.

| i gosorre oI_Jr?‘t" an to%ﬁ%ecg %ﬁ?ﬁ%@gﬁﬁg%tggIvﬁlheg@f:%%f”ﬁ%’f“eof“d’%?“@ﬁ@t Gffectively
ordi nary SRyerselyjagonidge thertHIMduteckpion aadd kherchyp peossaicatite attivhy, clues little or no
appropri atigveyse BidalsBe &0 WL i unds of the .

i nventi on s‘ﬁouh%i_bse one hattlé,\élcgslht}v\r/etjwm%’oﬁ%%{re g?@%‘%@@%@é’ﬁp?‘%’““&?’%e
conposi t i dR° “PRYLIDEh;AcoEPARe Bpysvaisisely dai foyndenvhib imtetdatestidagly with \othof

t he conpounadnin@ecaps GRAETT 84,85, 0,08} 1¥, 8BRS, A S5, a5F) LA Bions AR Ye
ordi nary SS%M ip telu}gf%{ woul d knogg to consult Pharnmaceutica

Dosage Forie: SRd® B TeSrR1OY) ISianeshRr coppletaly dpliibitegt Ingpne embodiminh dla t
WIlians &ompdukd ris alRubdldciteewitly redjcht @dothdr kR Omimbimtingl tebdfs, 5k tas fd
gui dance rggatdi r tions. .. [0046] ,The conposition of
the inventi %ﬁfﬁ na%gt])%%g; angn%r U n%ermug?m%)féc.ept%‘rC‘?W’E‘Qﬁ@@f arg\haghlsini ¢
adni ni st r &elpeiNe ARTyS-BE24 eepaitore ahay rawhi binebeialectfebieindhs abased of @aRRMIRIS
can be f orstatoplireila bridtn@laPnc AP Akt NIt AlniG MYiddS: o ed grallyedn
the form of %Ht abl ot ., ca Bsufgg or Ii qLiElg’.a&hﬂF%%%%taﬂv\t}%gé&?ﬁsgssmmwy“”&h
conposi ti 618 ?heﬁ%sum%‘f”éi”éﬂ"sﬁy injection into the bl ood stream

| nj ections nay [@986]i SinfeaMBIRbESs((B:0HN8 h&Ein kdbhid4S is@BdniRbA
(bolus or i é}afis't’sSich'idenigThe di.scl osed corrplgunds _éan gﬁsﬁﬁgféwﬁ% er ed

central |y By neans Of TIPPUEET &bt gnethofs, fora Beating, cereim teidp-effqotar cauesd or

exaoerbated by dopaminergenic agent-associated therapies commmonly used in freating
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[ 0047] The conpound may al so be used with a tinme del ayed rel ease

devi ce. Such devices may, for exanple, be inserted under the skin and
t he conmpound may be rel eased over weeks or nonths. Such a device nmay
be particularly usefizl for patients with | ong term dyskinesia such
as patients on continuous L-dopa therapy for the treatnent of PD. The

devi ces mayieddicpabhive disesdsy FRUYAMAGE Qééga%ﬂr;hi@ Gisﬁoaﬁ@ﬁ@&?’ﬁ;&%g \ittﬁitg{j’? g%ﬁceinrﬁ

whi ch woul d nor mal Idy )zagc%u re f reguent ag stration (¢ ,

i nj ection). YSF‘BEFZFSTW PP a5Rcipted aith Joramprgenia herapiesied nratingdardnsals a
(t:)_orrpou_nld [) €igesse, edndusodeph@ative ridehshy Abe@biagit€ ahe %%Béchﬁ%énxdtﬁ@%mpound Ne(1-

i oavail a %}19 rn depends e node of admi nistration,
t he physi C(&)Agﬁgé%pca %F%%élr“ﬁf’“é" %gﬁﬁfeﬁ]é’l)%g"ﬁ%%ﬂnd enpl oyed and whet her

t he conpouf§thylgropdesyiphenylantthalicatbanridnbiving thpiyucare dof tormule (s peidedt her apy .
The frequency of administration will also be influenced by the above
mentioned factors and particularly the half-life of the conpound
within the subject being treated. [0049] One of ordinary skill in the
art woul d appreciate that specific fornulations of conpositions and
preci se therapeutic regimes (such as daily doses of the conpounds and
the frequency of adm nistration) can be determ ned using known
procedures. Such procedures conv?frhi onal ly enpl oyed by the
pharmaceutical industry include kpn vivo experinmentation and clinical

trials. [00501Generally, a daify dpse of between 0401 ug/kg of body
wei ght and 1.0 g/ kg ofF g of a serot 00%20 recept or
i nverse agoni st can be u$ 'th theHwﬁs osed herein. In one
enbodi ment, the daily dosg_ i* 3 n._0. 081 ny/ kg of body wei ght and
100 ng/ kg of body wei ght, or any l1igram™or half-mlligramquantity
in this disclosed range, e.g., 1.5 2, 2.5, etc. 10051] Daily doses
may be given as a single admnistration (e.g. a daily tablet for oral
consunption or as a single daily injection). Alternatively the
conpound used nmay require adm nistration twice or nore tinmes during a
day, depending on the kinetics of the @ ug associated with the
i ndi vi dual patifemt; Aldveraabinseh Vrcles kOW dahease &%ﬁﬁ%& #BY; ﬁﬁouﬂé%@‘
to provi defoﬁﬁﬁa'ﬂ%aln doses to.a ?atl en} wi t hout the need to ad nister
repeat ed dosas: “HGERERTRS Ry fraspiable qaries oTberempesitie ey alpcastain other
current pherpewdd g asadmpontde for edtin@dyskensid Bystopidpir pSrckesgdopa based
therapies. L-d r eady . sses th ood pbrajn barrjer, is taken
s, pdaehatd B Sl > BORTCPD, Dbt GoEpm G

0" One embo
up by neurons under goe

+1®]

and | B d ehey
vi a L- ar orfBgthdrinsgfig-4od EeodmethyDAM 442t i vity in dopanmi nergic

neur ons. Tﬁ@hﬂ@@&%ﬂgﬁ@?ﬂﬁ%}hﬁméﬁ&é’ isaQCLg{e [%ééq%vé’fogriﬂ@pﬁégv%birsq

t hese neurons C,| earl eags to I ncrease opam ner ransni ssi ,
and cli ni CEIPEFPYEREPNh Thegerroripiivmulad epq rossefsesdesses poency hea S-HT2C

O P P i U R R v
ifici | iS WG Xp i

brain. Ear E/ |'oc%§11 i cal n%%bgye%zi?[fl‘i?ﬁféd %&0@8@% laskshetivdly é%dopmve eccgieha

subst ant i atbtypes.e five 81§ Rent Ampllicasion Db OVNAOYDES).S ERtBS/e balsioial FHAREA6kIdah e

S Py oxyi oy Borat oot Rihif S oL Rk BTk R apomppo vty
have denorfdtiiistieiug priens sugensiihe tietapruticnse of thn cumowtdcn @rkinwni @idsa8 and
and neur otréialesiniah 8durddele8RERe S¥RRL MeENt s have denpnstrated t hat

L- dopa mar kedl ¥00§%cr egs%ﬁs the rel ease of both dopam ne and serotonin,
that rel ease o r ot OFFASNS Rjesswen@Rhis & pemmanmp niesrdssivet nenrodepehetatio
it is not diskisni Qatadestiatt@esal e hiale 90t ishdudl iOhe BRRASHRSLAIFD
neur ons (%B%}hattﬁp@g%leggser vat i ons sb%gjesuﬁ that the adm nistration of
L-dopa to pati enta resHFEEess e MR FaPHIaHer asss cRonaRing Frsentcs|aaonists Aoy
central sardttonliaateistsemptons offp, seh et do@foglysM@HE0 tUnRHEREESS 1R Protracted
Finally, post-nortem biochem cal analysis of PD patients that



functioning of the manmalian body. In the central nervous system
5-HT is an inportant neurotransmtter and neuronodul ator that is
inplicated in such diverse behaviors and responses as sl eeping,
eating, |loconotion, perceiving pain, |earning and nenory, sexual
behavi or, controlling body tenperature and bl ood pressure. In the

spi nal colsymf tkse aiopaaﬁmbr@knay@ean CRYFER0 I dvam time,0 heurdpsychibtac cpsyehasis) and
systens of the aff & 8 (I\{tggﬁ]e,%tggl' er, Rev.
Neurol . 15G¥%5% %em? T Zaq%m grg:%% era?ﬁ?un%%%nesnsl n 4

car di ovascul ar [00#¥mat dbtingiabetics @A ddogemsing Gpadeters BRpAYRisis \aep cifs cfistie @ so
been ascr '&%@L;&ﬁl ﬁméﬂdw%e'é&eﬂa%&%%teﬁyom &%Mb@é@d@mgﬁﬁcmwomn

contractile, sec etor%/ el ect rog)lhém ol'ogje effects i C%#dl (ga? d
vascul ar amiprsnsiens iy %rPa%fﬁ*ﬁogﬁ‘F?n%é eif. SrRordRisteic Sife % BrEt -
aggregat i (i)ﬂarmﬁdalblg‘icﬂrdataahﬁﬂoﬂg% ©botels a0 P& Egihtfon bf astofefSd tnrotrdBBidsion

Botillin, Serotoni ta | i.ties 97) ch

al ., Ser ot®¥ihy Balep r}%% %Fﬁag¥ Ia(t%?% n& FopEneRs %1%%6%%3c%n§tpo¥°§%mb?%esc
(al so ref gaficad. uuhﬂasot%iﬁgbms):ym thaodethy cyrartountdis diselesedhoyeimwpre salested 14 n
t he human Dbr.al i nel udi 0 Qf elh@didy

regi ons po%]f1 %g‘{eerﬁf;ﬁ%ls %? ﬁ%%@éf F%\lh?)ﬁlendrr%g %%ﬁ%ﬁ%éehl gger e with
cogni ti ve dapahizefgenicthesepy.f unct i ons. This receptor subtype is also
expressed on "Eﬁolﬂ]e plLQlBEJ i£4 @p\éﬁ%p“amin%rgﬁ%&h@hﬁﬁued to tr@a’wb, Liabmthed wkn

aggregati on, initiral steps in the % ss of vascul ar
t hr ombosi ghowt @0&%@ wﬁalt KBTS %FPY%LPP? 6‘?‘?“‘ Pt EPETBHICR Hi IE"Fﬁ“ﬁ
the body, 4rdin| Dired it @Bﬂﬂﬂé &c&ptbatagdnfs&mq:ﬁtgshderﬁoﬁéﬁsh adttitioali pstheihat

ffect t t
Act | ons- of CETIFSRSR UL ATPHLS B8l BruBe i yafbnin NS FRIARRPIS
Car di ovas ca2m) rﬁ@ﬂim*eadﬁhonstﬂeﬂh’dbﬁbﬁ&pus 7 vigra Big6hdcologest e62RI N r ecept or s
are menbers of #@04%% r9g, &%@@{r}%cﬂgng%?m%m o%in@ﬁxs&?s@@ﬁééﬁ?caﬁ%ﬁb@& RAreat many

protelns t hat I On as ucers o I nt ercel [ ar conmuni cati on.
They exi stsidsreffedteethaariscaien dipepinpewisshadly] Foypanple, e fisassiroreepdnye

and pl at el ﬁ%%ﬁﬁﬁﬂ?ﬁ‘rn%um@ﬁgpdﬁsﬂﬁésfa oPslddad da04dd Bex@deibhied astdwieleffect of other
endogenous | i gand serotonin or exo%}n ousl adm ni st ered drg}glséc}ttor&%(
h

change t he‘#l?raR?B‘Fﬁaé?nFﬁsﬁP?h(ﬁ &rdope fyene S5 TRRE R ATe P

downst r eanidalithiai BysBinefa oﬁpdybhdalnaiissc&iag&@lith ng0pamaam;aen©f t hese receptors,

i ncl udi ng the A spibcl ass . are [

(GPCRs) that si %drg‘z bf#' &R va'%dig ng B%J%ﬁ%)t%g}eﬁug]ﬁt&glbp%{ﬁg% glgﬁh&éf%%n S}” ns
( G pr ot ei nis) ysed ewpliviactivg fashiont ikengfion etempleott is ensifeipd picessaan tQ)’fmtl et
ressenger ARLGGHERR iR RGNS bipsibis M@&etogl phosphat es, and

di acyl gl ycer ese second nessengers then nodul ate _t he functlon of

a variety of ir®Makel | semnopndy makbe 1sodde et HERSA SSRILChaTiR s p gyuotherapy
channel's, whi G.xh bt t9Ble@bamenth fagdvert of traat ai_;rshﬁasﬁlot- pdybHokit yidesattictf conastiibon.
10055] At | east enet cal{ﬁx S}LS“ nct d ece tor sutgt es%t;}avt%
been |dent'th|’E°ES“° b 0% AUERUEY J1% SEPRSED §e”\“/%’n ies ch
subt ype di sqﬁpagmsﬁmclqumeiuchdynMnchutl on-, preference for various

ligands, and f LO“% mﬁk&%% %1 §§,519Ia9 ibBPYerdAfeafl Be folRfdaARb
conponent inv S ty es co tIOﬂS such as certain
psychi atri oormosmn@lersdx@memlerm P@tnﬁﬂfsafglgqﬁeﬁ@ﬁe‘&fe rfé’ﬁ@?n%wp‘@“&%@kéake a
obsessive gamULEIi¥Ge kRt g?p‘éﬁhﬁg%ﬂﬁﬁci@ Somp %MZ@%W&E&@ Fo® ldk&ipﬁa{he

t endency), certain neuro degeneratjve di sorder Al zhei ner -t

denenti a, FemHCHHEEHY Spin tha form of g PRyt taElRnPABSH e Liapith PIRYYeR: CTiy B df"gel
di 30r ders Q&&,@phplﬁyeﬂm)éﬂet tboﬂn@wﬂ@tﬁﬂoﬂiﬁplﬁﬁia&fﬁhﬂly‘a{c& ab(l)eféfgmﬁdmied(eﬁtﬂmary
and mi grai ne tzer ops chophar macol o - ;
Bar nes & SAdY Ng'f'ﬂléﬁ 38? gipie gag:a'iﬁ%"pf%f el?%@%@)use ‘(’ﬁjﬂgﬁlﬁod%s%%?e}i
Neur osci , Bd;rqbumaﬂth@inadntx&eahould Heind fhat( i §81DI)eratcRéby @ micipeui o éhecemposition.

strongly | L LGALEBobiA%S e BRORL AinlyIAARE chlbohll 6 LAl e

such nedlc © con ons as ensi on
receptors. For example, one of ordinary skill in ‘the art would know fo consult Pharmaceutical
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i nvol ves ant agoni sm of dopam ne D2 receptors. Unfortunately, it is

i kel y that antagoni sm of dopam ne D2 receptors also nediates the
extrapyram dal side effects. Antagonismof 5-HT2A is an alternate

nol ecul ar mechani sm for drugs with antipsychotic efficacy, possibly

t hrough ant agoni sm of hei ghtened or exaggerated . signal transduction

t hr gught seb?@afb@ufanaméemmeérwaﬁi ﬁgatptaggn%tsﬂt; sL@ig,gcoqth@rﬁ@a[n%r £ wagd
candi dat es r out extrapyram dal  si

ef fects. Bt‘i%@’]eﬁsrﬁg CH]%%QQP%I mﬁaﬁ@t\g %‘@é‘ﬁfﬁ’ﬁ%‘d‘f’gﬁ}‘&h BEaiatigssuned to
exist in a qui e[ﬁwht s’I'I:atoempmitxesef ﬁehnv\z'xﬁioﬁdnab)bembba RianGinbg ?fwadd) For
agoni st (ag S 106 Ls preci ted

t %at mam(/ %‘Qm)st %ﬁb(%‘ %noagﬁhﬁ% %5315\5%%8 e EiF*H’d’e
serotonin foéfélé’ﬁﬁd(#l@ a corappsitisd Bat cithbegingosied dradlyliy thaftri w4 ebletstaptuts dr lighiie
absence of Atif@iielPHE QUEIOHS ﬁa%' steIeB'bg ]ﬂjélﬁéneiﬁ&%ﬁ&%ﬁ}m%c&tﬂmh

(constitutive activity) can I nh] bi ted ca
agoni sts. Bt Ko aﬁemnges (bglRy of Hiﬁé??‘@e Dhg‘é*’ﬁ‘it?}legusdbelgsesls inifysion). rﬁmcﬂxsclosed

activity atonoind€ &ataBb be adinihibiaded Eﬁﬁﬂy@y%@m%@%ﬁ@&?%%@gﬁa%&kﬁaﬁﬂwt €
t hese nol ecul 8] gﬁgectl vely. In contrast, classic or neutral

ant agoni st '¢6 ﬁ‘ﬁ‘? é%il nst agoui sts and i nverse agonists for access
to the recept or[@04But d&emmﬁpopmﬂme;sﬂsdﬂmeushmvﬁh BSice Rlayddl ki¥ast GedidehiRht

| ted b
ol o1 dat eqans iy, WAkl b UGl E65R! 0L HLERRODS Shmab L RLES by over
appl yi ng t HekreraepstisSudes 'éfmc? way mmmm Uséfolibn ehenbegitinotgregyn c{yhlmﬁsm
Pat ent 5, 7&éh 498tientd 88 conthRM L-@Qﬁttﬁerap}%ﬁ' the- é?ené % gﬁ) T80 Fefileh &Ll

therein), to the study of the 5-BT2 subcl ass serotonin rece )
R SAT is aPPif8 Ea@@a‘g’}’cafﬂ ?%eﬁfldf ufﬁdn\&hlﬁhowowa?w%mqws&m@t
het er ol ogoa.dm::ﬁstpuiaaz{&g;ﬁbqﬁﬁntmjeaep): ors in mammal i an fibr obI asts. Using
this technol 0gY, reyﬁ'ibg (@1 dem)n% d‘lr@%tetht hat nafl ve 5-HT2A
receptors poss ss si gni ¢S Pt %Fm%{ﬁbﬁ tcP‘Pﬂﬂ’@’b‘EﬁﬂélFﬁd is
recept or ac@temlmdybs( bolsgicababignity aAp plorailttilioyn whieh .in Non defhdkO0, &&Z;)ode of
Fur ther MOr Garalh! 6! dnyod B0 pRpd L 0 UGG Hious uf] RSO And 5 SR

nmedi ci nal conpounds wt Ical activi urops
di sease, VETASPE ifibrRE vtdats T FopUkeDY o vﬁltah“m’%q%MDt |"ﬂleefr¢qumpf

al | shar eChd&nﬁs&ﬁIBﬁﬂvﬂHﬂLcﬁerﬁiﬁl’énc&[ BREE do¥ve IBASHeY fadthis aftf at’tﬂ@l%?y the half- hfe

conpounds, ich ar se chiatrists to treat psyc 0SI's, were
found to béf\e%ﬁ?%?ﬂm i ﬁuﬁ‘ﬁgﬁ g6hi sts. This uni que

cl i ni co- phar nad@Heigi ¢ Cnonf @diairy eill AtthwarSidll @preaae phOpecHitdbRRIbS of

conpel I'i ng,, ﬁ%?]sﬂﬁﬁkcﬁdtﬂg% se t-%&ﬁ‘c & n?e%t(%{pl}: 2 aaglrysnf ﬁaﬁgﬁﬁgsc%%péu%ds and the

nol ecul ar ani sm
[ 0062] DetiFraey pﬁaﬂiﬂﬁﬂém@glmlbmﬂqama@demmgdmpm potedaret. arsyeh prosddades of

ant i psy ¢hdohentRIHOspILS | S n 10 t
mul th%/e rg_hgaged recept ﬁggﬁ‘%t@g‘fé%ﬁb%?g‘g es?cgﬁ@%&mﬁ%&cﬁa\{ n)ém?

agoni st , 2si ve ant agoni st, or inverse egotl st activity at

nul ti pl e monoariossr gi Geeestie s daﬂy S3béfRORen 0, alqlgmgloago@%@&%a NG G
dopami nerq; w&g{l@eﬁn %0 |c and hista i C rece&dgrs Thi s
broad acti w% {}’hr@?x% g‘%vefsf)?g"f“ﬁte“a% Wit} theRppnde figgleped
and not or fgsrcwelrednf: ethedingfit, ﬂxhéaledoxewmamdm 01 hztg/lagmf,nbody wEiglt @hdOT0@ ndpfg of
great adv Ehgg C are, s ctive i nverge

agoni sts gt{‘aasfﬁgg%%m A réceptor, Hgf;%arﬁv\ﬁﬂktﬁ ave saf’steiiem%ﬁ‘ “8o g’c?t"rzéity

on ot her rf¥nani ne receptor subtypes espeC| al ly dopam ne D2

receptors. Suciuosg rrponmis(ao&@&a?ﬁ‘e snlr%g ams&%]%ﬂhé;;?gga@r bi‘eE‘P’a

di sease (e. as anti-psychotics Se" ST o

effects as® B?’%f'l"@c?rvﬁst"’ns‘ﬂ%iﬁ daily é’lﬁ?‘i“\% *?J@é@b‘feb’r the rrowpeyed juerdsay requlre
[ 0063; Thelaflmpmndmée dr (ﬂfof&ﬂn@,st @ikoing eaa;,aaépbﬁe&g% tm&@t %;%E e d&@%&l})&g&ﬁ
speci fica n.receptors. odi nen oun

acts as i nvértg ei‘gélgur?? Rt %? pately i‘flé’ﬂ TFI@(?g‘ET"EPF maTI}?Eé‘SBdé‘B(H@Wiiq@WPQl

doses to a patient without the need to administer repeated doses. Biochermical Bvidence




activity, of especially 5-11T2A receptors, whether, this inpaired
function is associated with inproper levels of receptor stimulation
or plaenotypical aberrations. [0066] O hers have previously

hypot hesi zed that certain neuropsychol ogi cal diseases mght be caused
by altered | evels of constitutive activity of nonoani ne receptors.
Such constituti[eEs2pct IThs bcyndfﬂt@h bf dogrentrpichirhdcalogisal mtecomioa gt Fngmbihel -dopa
rel evant receptor .wt het t ¢

testing a tl"aglgﬁema der?ber dc(’ﬂa l%’(alzhtrlr“f gm%sfs hﬂé“{, ﬁg’raﬁ'gdﬁ%e?ngltﬁ%n%bg%ﬁw

known cl i ninderzoea capidgnzymatin cmwmp@yi@mq vie Lefireyeagia acid ﬂ@a@e@@ﬁﬁlﬁé@)
that conpoynpds, b cl%a(rsﬁ&otw:'he inSfefsod AR anahaéa@éﬂof%ﬁemmm these

nol ecul ar propert Nearly a of these conpounds that are used bgl
psychi at r i &beng deatly keads t‘p@?&‘ﬁ?f’s‘i"ﬁ%@“ FoTREImereg Slinit eftacsingpvorang the
inverse agRftbsd étectd bi the 1@9&-&@@&1&@6 stbtls o&‘s@ﬁaﬁhh EDN goﬁM?ﬁBmﬁﬁ Iichﬁipe&ﬁdﬂZA
receptor ipverse . a in sm [ s cul ar chani ant

ef fi cacy |£I H{‘] g“{G ﬁhﬁ’}dﬁ&‘a ‘i %@Sr}fl%%‘frf“(%
of a | ar gechaerpduietis i6 frat drid maﬁwudnpecguhgnmﬁﬂﬂsedumdmtral abmnangmrs;ores and
reveal ed that Ec{]tﬁg S[?r%sog {)thg @‘gi @fétsErXt'oﬂ% m@%bcgigﬁlo%jﬁ cﬁo él&a%éi]c acig (5-

receptor suBtypes. ® onpoun ay er agoni st,
conpet i t i VB (B &listashemict amwm@@ve@mnmtech@wlvdopgxacmmﬁms fi} fmo@ﬂefgm
monoam ner g gt 668 bt 2uRitPRRade r%éiﬂleﬂtg h'ﬁ?er A RRiARE Ghs 1- dopa markedly

dopani nergi c, adrenergic, muscarinic and, hist m nergic re B 8
Thi's br oadingiessed e gﬁlfiage of Py Figpamipg gRstrgiosri: e 'faﬁf‘e"fs*gfafa’fuwf endent upon

hypot ensi VEAABF&&Mf?ta@d thed iR neif a&:emia&d o the b@Gaveodasmmotitnd$ dophmin@pie neurons

enmbodi nent ound of for SSeS3¢S ef f.or.

ool o o arER RS speer: gl e ki RRAGE o BouoBl by 17 SclS recii o
si de ef f ectsrkédniacreasos is thiengeasoofxourat serotonin, potez[UGM@roilomrmmeeueQ’@bvdﬁsniemt
a method i g].n@fghébg%‘grt&g Hl&ﬁéﬂ@;ﬂi Msisvbﬁ yD%atléltsnﬁﬂp@Weﬂscdr Eﬁ%&x?rwhen

This met ho Fises contactlhg a monoam ne receptor or a syste
cont ai ni ngeamipereftmariaked g fubdid agl devrlapeuppsEdidnrstismisasee. fﬁ‘fndt"ll‘?e the

conpound Ofat£QE Witk Bskeldsis h%a@%ruﬁbdﬂg elte\en@ﬁan eerbadh msm@evme liuiiﬁﬂurﬂ@le

receptor is a serotonin ece tor. @ne enbodi rre%{aﬁ °§ olg(%) r% i
sel ective FOfcat fpd sub-popacal {ing gﬁi’ B"rOSté’ﬁﬁ Y S PP e ShB o d et |
t he conpounstidaa®).l ittle or -substantially no activity to other types

of receptors, | din t her p
particul arly, n@ﬁgogr ni %563 I cog%&‘ﬂ{’]&{}%coup ﬁ%ﬁ élgbyesp? 0 fi&gﬁch e
dopamni ner gifmctioning pf 3hes 1 mammahan bodi0 6 31 thpheented) Serens csietai HRGS tahemporf&nt

monoam ne L acont Of B e&:&hocﬁmmtqs ﬁ%ﬁca@ed%@b@&%rs%‘!;@ﬁlvﬁﬁ afkd FRIERRY as

non- human prinmate or a human. The receptor oca i.n the
central or SE@iueptiEns flocaregtipy perceiyiag By 1 %FHW@ é’leﬁngry’(ﬁﬁx‘ﬁf %Fg% iqgy qontrolling

[0070] The Bb(@tt&ﬁﬁefmt‘e ahm@pree&ehun b VanaDéohiMn Seirdtrtn Sae @ inpertim kole in

nodel , such as a.cell c ur.e nodel stem.t e e
recept or, g‘cctﬂltf"l FYEEs ¢ tﬂ?' %g’w%%e B%efa){flﬁ%‘feptg% r‘% %%v %Vemm%%g]
receptor, ©Or994). (Reripteiab Ginctivoe it the carﬁqnsclulaml@mﬂgiom@émpfﬂ es_str@ﬁte%rad tsystems
systens ar J'ﬁs%bt}%mcgeﬁeﬁ% %%hl S 5 @MPE SedaBudd S AGRPE Qhich ofSbhEAGLS
or |ysat es Rere tha may be used In th present met h

i ncl ude anyecesdry, sangd aamscppéyseﬁlosweeﬁeae.m@udmggwaqulaf rﬂ%sléﬂ}’é%‘:il #n swﬁi muscle

nmonoam ne k&EaRA Ad pl@t@l%@%@éaﬁdﬁ GF‘B]?er 531375'_ B S‘eﬁ;@c@t@ﬁgﬁm arShik SR 19%2 ®otillin,
endogenous exg}r essi on of

recept o ain type

neuronal c&pPyrinientalidbporaglitian,] 316 Q?a??)i’ %‘F@S’&%T %“”i”h‘gyd% F—ﬁ‘ﬁ’ﬁ (1973).
receptor), Tas 5-}EIQA|r&Bptﬂgsu$t§1ﬁr(§i§<ﬁeietmo @i subelhds)sis whidely yl ﬁs;f&eﬂtsexpressed in
contai ning the receptor _gene. Such re.typ |l
celI's (or OHEF™: ’rlﬁ%’f gy F°§“°"% ‘°aa£ Foﬁ%’ea)({:t.llegg pé t%% er?gﬁmlved
oocytes), lmedmmeiutamd sf Infhet ovgmwmylaaﬁ@ﬁw fyestiensalThiy recgpsr tuhigpe is also
appropri at

PPr DT | al & 3bofiAly @0 BNGL Ak NPLINAKSin R, Jlot AEERGRE, B RURLinita

Exanpl es of e ce fibr ast cell line
steps in the process of vascular thrombosis.

n
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[0072] I n one enbodi ment, the activity of the receptor, is a response,
such as a signaling response, to an endogenous agoni st, such as
5-111, or an exogenous agoni stic agent, such as a drug or other
synthetic ligand. The conpound of forrmula (I) may act by either
i nversely agoni zing or antagoni zing the receptor. [0073]1n one

enbodi nent, thE{O{‘;SQFDOLUﬂdenQﬂe I:fr&ﬂ mdlr@ut(ohbf Lefotchih \iuﬂMﬁthéﬁi)d?,gQQ Eﬁiemtandable
selectlvefor t he, 5- HT re t

t he canmpound h;
subst ant i altyrsRsnd98Y HWTSW tﬁ“&%ﬁ%r‘“‘"@*@?%‘bﬁ‘@%’iﬁf %F (Jc'ﬁf P %t 4, The
r nonoam nePdiphierticAaphoof S—E;u&iayt@_ataﬂmaamsn elsm)c Saxene pt G, S/ G@@Wh]sdwura
further e [0V for t on
of a mno%ﬁ'&“? B?%F?QB%& |S§r|°{r%am(1§8 ? Ogr% ]{yf} 09!1 g‘ﬁ‘lrﬁ% ef%:ﬁél Af
or a syst ememgtoakapaiing ptokedns rioh daptioneis rtm}me@rof mwmwuhh@mwﬁmdw
formula (1 2 ist EH?B%%%I \Qﬂougfceﬁ %esr %ﬁ:ﬁ:@ﬂxg eﬁ?&% aQ@ ﬁﬁ'céﬁ:tst Qhé&E upon their

exogenous or en genous agoni st ag ent or may e constltutlve
act i vat i onactiation by either ek wn@gwa?ﬁ lwénd TEpRoRined eé?gemvéiy PagseEt 4pen tey

The rec e%&fangmuenb@onfb%du%haﬁm%rdo&ﬁssmequb:myaﬂteﬂa& Witht aoamafeam lihe&iaféﬁ of |
system e receptor so be pres ce eri r,a
ner vous sy%"'PléIFﬁs%‘FlB‘ﬁd%&éhcﬁﬁm‘i‘iP 61?35 il ?1&8 gtﬁlg bupfea
subj ect. AleSéptops (BPCHSthatr kil mySaohmpguénm mixeleptitl bindiagreroteins (G-proteins),
[0075] In Qne i t he oun I i

for 5-HT cl ass%rs%;a%t %ﬁé}gﬁo?’e%em@?% o Qm%ﬁ £l %Eé}% Hli%"i\ s@"&%& c(si% 0
ser ot oni n nesite}xhospbates) mdaimlﬁmer%rﬁbwlsmm messm@ra:tbmmﬁnlete thgumctiqoy cllf é
or subst ani)ah | o iRPhcAidak egzc}l%amzﬁﬁﬂg Girfdbeh TaMd §oh- chbBiRI¢ B ENE uIBHRON Ia@feat
provi des nethods of treating a disease condition associated w

nmonoar ai necHBERpEiEPLEGRHAPE Ry admi nistering to a mammal in need of
such Eﬂrj egt nment jaesspf 1; est 15&43%] Sa%&&?ﬂlyQﬁstjh&i &-1CI0 FEpELD dllJ.Bb}fpeg @feTudea idedfified
One enbodi nent .provi des net hads,. .fo ating or alleviatin se
condi ti onsa‘ﬁisa?fﬂ& gf%a“w Sﬁ‘fﬁflrﬂ?lgﬁe({%"%ﬁ)cf%ﬁ%mg % fpiﬁﬁ'f &“P‘&ﬁe % i
nati ve, aspmtchcea®r et éﬁaudx, «0d Herxtivnsle compliiefs). e Berofeoinmwayobe ew rnpogthnt
serotonin EERLC b varBL &UL@%&% ;%aﬁ Rnditlon |sAS asOlertsi Gty chiafrfs Pikdirs
conprising a ra a ective amount of a selective

i nverse agbleprsssiont apgspsIEngss( | fanieo akackio s POSPIVE e RUFPBIFIVE LEFPTdFe aPERELS:

Al 'so provi ggfdodkdiakivickdal ﬁﬁdeﬁ@?] foGHatH ﬂ%&oﬁéﬁ&eﬁaﬁﬁ@dmordlagqxﬂldnﬂer@ﬁe dementia,
enbodi ment, the receptor is

e5HT2AsbcI Inon
the di seasBKBHEP; HW‘tlngt"’é%é’b‘?f? t Bt gﬁf’fé?rf Slandeli Edt Pﬂ%h é%?%l n
receptor. b&;}ebad:mtahelﬁr edchiasts, a0 tmighine (ﬂblma%u@mmopﬁmmcb@g}a%mﬁsaﬁsd

with activ erotonirs r n c
i nappr opr i Z‘?gﬁy er&l evgf aro"r f%m ’%"”’{"ﬁ”?l?%éo%clplg’asgltsh 6159@2 %‘dermon, Neurosdi,
ser ot oner giBbthovieral Bev.,WehdS GRO0Bi skesent evidends stravely implicaies é:te ei:}HW rgqeptor

secondary 381ind Uy ORSbTRRIES Cofliichtl D 19ABRloATlRbosis,
[ 0078] Exa%%:t}lgg oft di seagges sfuor 1| ch such tre;h,ﬁento usin osis, Jugraine,

conpound OFaSPEHATR fsgheEya, dprsessiens PRty ABIATIS, schjpnphispia sipgr disqr ﬁ?FFStBé’& apRgtite
neur opsychigasdrs; di seases such as schi zophrem a and rel ated

i1 ont ve. of oor WEE s, it § - RRuPLEE, SRS BREP RS} 3BHE Ru
depr essi on afftctshuppsyimhielyiies dfalt humes popaladonTh unasethmebmﬁymﬂmtahﬁotal financial
drug-i nduced eS. RS S e LV .
di sorders susct: E&éf?%ﬁ%ﬁ%ﬁ’ ﬁ%%ﬁgn%ogallﬁ ? |(2{r%gtfl g%ﬂ&cg &séefrlg&g@gﬂg%?’:fg&éd By this
anti ci pat edisedsatxctede2' ofribo arees ltaﬁonﬁlmrcrﬂur-te{GNF) of the uilied Slatgs- afyripnt treatment

sel ective LN¥EHFEAER ?béﬁwogﬁieépylﬂ@% clabadr dl% wh hd aﬁxﬁﬁy&%hc@ %ﬁﬁgybl%h&sy

on dopam- nergl c receptors be especi al useful for treatin

schi zophr efieasteqtive 4t papforaliag ﬁ&‘“t"ﬁé%?f’bb(?rﬁd Ilﬁlu%ﬁ“ﬁﬁl%d Erhysiongly Y%Itg%’
be useful igRqdefitBadoi noQind¥t@E Bdpitfre sHHPSRE RAS Bocikl)APE Erh@105d] Sithdratal, iafdtiy, and
t hronboti ¢ condi i ncludi ng nyocardial infarction, thronbotic or
i scheni ¢ sPPBRE® P?f?%‘pat hi c and thrombotic thrombocytopenic purpura,

-14-



alleviating a disease condition associated w th inproper function,
dysfunction, or stinulation of native, as well as nutated or

ot herw se m)difi ed, forns of central or peripheral nonoam ne
receptors, such nmethods conprising adm nistration of an effective
anount of a corrpound of formula (1) to a host in need of such

treatnment. |n qpgs7ENDQEIHERAT nideNBa;50 BRALNEr LAGRRAG:s Iaf %@go%sanw treat
recept or |n t he peri pheral nervous system. blood or platele

some enbodPHENES SYIPREss HEu plofThR "‘?n@’eléfts‘f Brbopted ORE DK et aﬁf%ﬂ profies.
receptor. Nexlgddidrignalpiere dide pénsmtidan@mimenkae eighifltai aRerssSeffects on

associ at ed, wi t h inc se acU vity Q t| on .of
receptor. \ﬁ“&f@ﬂl g',h kﬁtrgp%%?’léabeﬁl‘% o f%f’ Pot'R 3‘23 S b bbots on
[ 0080] So rTEmeduhmﬂy e snadr Sestes taaiba bbtb athie (4. elysjormf reputtemtl g potedially life

medi ci ne ' S %blﬁ) nge q%ﬁ&%%@% B :T?nggh%%ggéd%rﬁcqg Oélgafh&mf ltryemors and

(predi ctlve 0Seés. aaco nc% swthélinic

si gni f i cantadivedpsdinesia)y Dygdeelopoens effants have, thesefprorfamsadom dpvirg Satpiral” eepots

al tered drpg #insRQgiddffcand abnornmal action in affected persons. See
e.g., Eichel bau Clin Exp Phartnacot Physiol, 23:983-985 (1996}3 and
Li nder, din. b, 4@%@0@6 drugs g bepr showR dp Apteraqt yrithya Jgise mpber
pfiarmac ogém@ﬂl @noﬁ&ﬁﬁheighd) flﬁux@'@dﬂnsrlﬂﬂerd irdcbdre Ntrchibing . dgpedékie, cserﬂiﬁhdrggc) gs
transmtted, as a single r .altering t spagt. on 9dy
(a1t or ed PG eEg: PO it UermE e ToRry 1Ry SREP R aleiird
fact ors al tffacisnfthese drugayre trivdiatedllydisiott secepiordnhigss. ('Eiiethehddgrchrqueneﬁc and
net abol i s S | dey
bocul ti g BETASSE.P RANTBSARRIEL b AR, LD R nENE oAl
i denti fyi ngxbgewéec@m@mw@ém%s mlhgs iy ﬁ@wt%@mheagmal gepieleec viitde
associ at | Oﬂamopﬁﬁiologﬁ rcné bBY hariicufredtplol GbtyFes SRs teteGia ﬁ@@toﬁfsvelobﬂmgﬁﬁﬁﬁn

genone conS|st|n known gene-rel at ed. markers a
"bi-al l eli&%® §aF V%afwéf*f wg%ltmﬁp%o 5581 805D 02T o pppoemimergic

pol ynor phi ﬁemm&ﬁtteahb@tmtes on the human genone, each of which has

two vari ants) SO e o]
a map of the geﬁbgrég of e rﬁm"eﬁflg theél?’a?r g |n%§§}faﬁ‘m a&?o |°?gaﬁtgp%ﬂ3§%e%u%f
patients t akblmg apagdnisinofadophsisreDY\Rceptagy Upﬁoallmateb ﬁtd%hkdw that ppijagenjsm of

associ at ed dwafuﬁe L)) P&Eﬁtarga o%eda&@me Xﬁqpﬂz!dﬂ&lal slecsafm %ﬁﬁorﬁsh‘:dﬁ sFThRG an
Al ternative such %-reso ution be generated froma

conbi nat i ofl t%atwlﬁ’@ﬂﬁ nfsy Wmmﬁﬁ@‘%‘“ ?cédlc'fsﬂ’gf PR AREERI S s
(SNPs) in bh@emoR @ enesiratedSsidiae fab®E@inNthroagh S&¥ondrgic aysta@iaTo s HI‘ZA

alteration that, occurs cleoLi de has C
N For Coztimhie® 5 iRhitaod BalEn 08 FRMETIRRS vif? slichuE Ok
A SNP nay bgkcisnvol ved in a di sease process; however, the vast

maj ority may “Ong&iu f@ﬁﬁ)&aﬁfﬁ% ?‘%ﬁgﬁs hge\{)% a’%lsugz%&‘?ot ¢ HBRLRAZR AN

t he occurrence S can grouped | nto enet I C
cat egor i es veles exiiieitpyGhe bindingiof igrst (asmetler wtlwﬂs swsvtqrh Ittlsrf@i""rﬂppfecmted

't nd: Vi dgai AAERRREf ndt famﬁtt;fta%easpr@ﬁmsamﬂelr@@sta@ ("jlﬁclﬁdgﬁls'&@teﬁn £eadbtoREcan exist
all ore Q groups O enetlcC sim.ar |1 I VI dual S I,

account tr&t €& tacﬁ%ﬁ%dﬁ@tedﬁﬁwﬁs e iod FRYPEERSr L 1EOR S| 5% Pﬁ{g%é] bada

i ndi vi dual $ct1vii;ﬁ@8r3]w&hia&bmﬁ'] dmethnhﬂﬁtear‘&ﬁ doagoindy cabel ﬂnl&ﬁe agbﬁﬁtd[&dﬁtagon@&ne

approach" can. be util.ized entify genes that pred
r esponse. 0[; glp(%‘se 8&01{1%5 P?‘? eéss lrlrle 0 acn }é¥ gt a rece eor,t Lrllla a ai én*é c%nga hvaéq or

target is Kmnoivate@sgmnglecaleprapaiivelyoin cantuaéc@mt@pr phira hmagpmﬁs@rmete against
i nvention), aﬁ&’lﬂ%?ﬂ LAk n N Ihd MBS ivh
identified P%kst he éﬁ%ﬁﬂ%%gl&% ;[o canwgt‘E ‘étfdgr r?‘l S%%Idfi ‘%aw ng %)ﬁﬁlg
ver si on of W%@t\?@i o senstifybreiecertprgesaesesci ated with a particul ar

drug response. io@@ﬁBI Awe%a@tamea@ataa,anamg&bhpglsp&&roﬁ%dmhem 8P @mction by
expression prof| |n , can be utilized to iden i ct

drug resporferyn e | Setection @ndy Afrgl Lfé’ﬁ?ﬂ“e%@%i?%w nP%"ﬁ‘F ﬁﬁ&t 7(?%; ggg

C}':em Abstr. 128:111548 (1998) and citations therein), to the study of the 5-HT2 subclass of

¢
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geneti c pol ynor phi sm predi sposing a subject to being responsive to
the conpound of formula (1). The nethod conprises adninistering to a
subj ect an effective anount of the conpound; identifying a responsive
subj ect having an aneliorated di sease condition associated with a
nonami ne receptor; and identifying a genetic polynmorphismin the

responsi veséa&ineq&eptmermmhm &assispbymegml ﬁlﬁ&tiﬁﬁ&ﬁﬂtﬁﬁ%&% it
subj ect to_being responsi ve to t corr@lfnlé{q [t i {?ed t hat
this net hoaefmgoaéemﬂém ° Hiff’lﬂ"‘FHer?i?‘E‘ prRestin s R?‘?ﬂa & T XPFw

r esponsi veasle td bdioapatst fm Iﬁﬁ\fees;H’SZ}oiccéﬂm gl 113=5:0) sigadﬁamlcoaétmmré Qi agonist-
predi cting, t,hos Ilke r Ver e d t .
Thi s appr oﬁlgﬁ’e?é(}t’ f)eéepuséftwfty org %Sﬂn{:&ﬁgamn %'D gwﬁ)f?’ 3?@ PR By
pol yror phi dimstly restingse tatgeomimherr & ceprby acttinauneﬂlelad Qompwﬁrs with dsnvpectinical
activati On Qﬁiy ﬁ%@tﬁ&%&h&a@ﬂ%ﬂ@@é %retdaernﬂl\éc?{h%ﬁQ&H&ssvplthtagﬁﬂs?oﬂ&m elfﬂbacy all

addi tion, |s met may be useful for i1dentifying polynorphisms

that | ead ﬁlﬁre& q eFREEPIOOIECIE PEBHTS: sNFWeﬁue?fyth?%ﬁO@PWEﬁ ot ae gicd by
generaL efl bdy E&Bﬁs@ﬂlélcﬁéat Bs;ﬁw@ﬁ?ﬂ%ﬂ't&% A tbf&ffmA{ xﬁ%wf@tganm THs wﬂ@;e
rare, but potentia reate Si effects. o e a

ant i psychogliméco &‘ zlﬂg’r?é"m[lﬂﬁ%%t]alsﬁ "gﬂ"éf@&"’%ﬁﬁweﬁgﬁf‘qg Cﬂrfé%éﬁﬂ'ﬁgﬁor
i dentifyi n@cgatc&uhpxeﬁgoﬁm isabloerfla methadaid cfentpsydhbtiv effivecydoimpoosad of
formila (1) 1S B8 SBunbesRitlctnl sblS BN o IEaREE AR Ao

pol yrmor phi sm th sp 55 esponsi ve
conpound i somjetisls taaehledtﬂmthpar mmd:eoad)ﬂctltfiheat poltipleoriped rsm’fplmﬂbm iyt of

that the sypjd &L:.R&ﬁdémgpﬁa@b%&mft QUorahdG R ﬁ%gmst/ﬂr%@«eﬁe %ehg@ainafyeﬂ lohultfBle

for performn e samne The_ conpound Jof formu ) preferably
shows sel eQOPWWF%%@W%@%WWWW%ﬂa@mm'%@l%a SURIC, TRYSEIr |

SE c Ih acr:] t It \éhﬁé’mdtﬁ?ﬂﬁé ReghoRy TEO lbx@ﬁll deiitity isQfkelly E@pdnflﬁlam tHeQedfidgERPaERIvEr
abol | S e onst| nall n | VI | Iec .

Aol et + g Ao i st orthll pthal O kol hedlond B4 & e SRRl (9 diyelop
conpound Ofeorbpvends thatart sadatiwtineabygosiss af fauRHTA recepiqpdwhuhitthizte Little or no
effectivel ¥%dvﬂg};%§.5&£éé AG0REE eI%Teyaﬁ séor%,LST %ApeE rasl%n@nsz t#a&ﬁts#ay Such

decr eases ivity causes Ifttle no |n erse agoni stic
ant agoni st icemppands way 903 gyelvd dhie tregtmagnl ofclipgy digsspeeledt @ aﬂ“rlél‘féﬁ'tc&?r §1dl Ry

parti cul ar 4ydidi@e SR TREs aés%ami Vith(nbn-sel3Sve T4bEGr i bradios. been f ound
not t0|nteract stronl W th ? lE@)noiomn rece torsép %anl
ID, 1E, 1F, 2B, 03¢ 4AT CEEOmBFgd 7 F"&P T OhESATP 4t MOPFE™ikR &7oepteiy gpecibically
si gnal i ng @érotblie réoeptdf Al @@ efib@iimdn ﬂ&tdmp@hg/ adf acimgieaigadiy of tibisHAd.
In one embodipent tgeﬁﬁgn%%ﬁ@ﬁe.f e SR S8l i & e,yp?s agnéﬂe ﬁ&éﬁgﬁénowe of

ot her nonoafs he g rec ors, 'such as
hi st ar ni nesgi cecemtrlams@m tbaﬁdhemmamﬂ of éormdeéﬁtwtes the Slgn{ﬂ@@%]W@ne
embodi ment r&tipttsrpﬁx the ﬁﬁéﬁé of dﬁ&'ﬁsﬁal §Ands %l:tﬁih%ﬁont tHe f‘écéﬁﬁ)tr hQﬂe &Eﬂ ound has thus

alleviating or treating a disease condition in which m)dlflcatlon of
nonoani ne Pewcpd o Rpsese iutnsicjapiiy at thig gecaptorsind irable W aiteRugHR dieghagel, non-
rﬁcept or a@één%t—itk&ﬁa&as casthaiefsigaiiag r@f;}cfn%tthébythéidlﬂmnsfe%ioﬂ @isplays. The
t herapeutic effective a t t. he .conpoun

Sub] et i n BB PP R oh A Got P SLseony o5 oeih b sdmpape”
for instanaes te bigkty ftcr a)mgoni@pher ofivatiat & SSHT2AUk@&blosrhay lis wetated Y ientogabus

serotonergl [ SO(; uss heh§C%§F5Eth§ l.pated that by using a conmpound
that is sel’8C ve ar “serotonin receptor subtype, in

particul ar 5- I—rrEJA64]t helqowmbﬂln@n@mwt,tthe erthernd eof SomtmlaclY ehows a gplatively duigh
with the kngwg &@éxécaﬁm&%as%@s'ms &g&efbf ?e?otﬁiﬁ feap¥tathlRho Gid SblyPes

may be avoi ded substanti al he term "therapeutically

ef fective @digrieroone GrEdy ffﬁé‘bfé’? FF“??E’éSn@ Véﬁli aérﬁ?)&‘iliff Te¥eriah, Hest percularly the
conpound  OrmdABAkEREEE hiofd] coRdeibeetdta buck b @pénsnél’e@pﬂafsol ogi cal or

nmedi ci nal respo tlssue ste n that is pein
sought by a rgsg@g%her WPB?W%&& f"ar@ th‘?i?oragﬁ’t‘%&‘% ?eaB‘ng?é eviating

symptoms of chsease conditions associated with impaired function, in particular elevated levels of
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[0092] For oral admi nistration, conpositions containing the conpound
of formula (1) are preferably provided in the formof tablets
containing 0.01, 0.05, 0.1, 0.5, 1.0, 2.5, 5.0, 10.0, 15.0, 25.0 or
50.0 ng of the active ingredient for the synptonmatic adjustnent of
the dosage to the patient to be treated. In one enbodinent, a unit

dose cont ajfisiyl 6PRBHRAN 58790 LeddBork, OwsdRt bhid AngiBe Funkth@ 8 GhdoMifted with

ingredient. In another enbodi nent a unit dose contains from about 1

My to abouferrpperhyels pf rarepios HmplRignon PhepoPiee e i e conpound of fornul a
(1) nay be useqoosbpone Giierstaps frpFidvally Gysbifeepa Shatledthin @eurbpsydhaitigicah diseases

testing in order to .optajin optim harmcol.ogi cal effect

m)noam'gner[&‘\gil'}t Eeeﬁaé‘ﬁ"tdoﬁ’, gﬂteﬁedpgayﬁ 8t P%P&?thvg q:?tl gl%lﬂ’\o%og? Ot 0 F\%&a’%ﬂ Such
rece pt 0 Ei SGD?M?@Q actiityl raightbemndifednip camtyotippthe redvat recepiar with e sothité infese
unwant e e{ 26" By m%t@nhgrggﬂn%m e &ﬁb&%ﬁ&ﬁ}fﬁ%&kaﬁ&%&ﬂhéh% Jonown

adni ni strat o ot agents that 1nprove t ffect Of the, .
conpound nelipical] agtidiyrip newensychialsie difsask.rybictermined that cowwﬂ:i Wfrﬂh ag}ipgychotic
enbodi Ment 7 d,Bea1CARPH Bt ot Roptrly. NaBY, M QF HRHR¥RLBSAN thid a8 Rsed by

addi tional therapeutic agent. Addif{iqQnal therapeutic agents,may . .
ncl ude: | RGHRIBH 1 SYKRNELPTN e AR FeRRA: BT GATITop e This colation
( PARL ODEL Ti3) comfifiing Odvideze (tRERN#RIRMecepep livkareel banmSid| o mblecular mechanism of
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treatment options primarily involve pharnmacotherapy with a cl ass-*of
drugs known as antipsychotics. Antipsychotics are effective in
aneliorating positive synptonotol ogy of these disorders, yet they
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to treat a variety of human neuropsychiatric di seases including

schi zophreni a, schizoaffective disorders, mania, behavioral

di sturbances associated with denentia and psychotic depression. For
exanpl e, the conpounds di sclosed herein have utility in reducing the
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single factors altering the way the body acts on drugs (altered drug metabolism). These

pharmacogenetic conditions can occur as naturally occurring polymorphisms.

[0081) One pharmacogenomics approach to identifying genes that predict drug

response, known as “a genome-wide association,” relies primarily on a high-resolution map of the
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Met hods of preparati on 101121The conpound of forrmula (1) may be
synt hesi zed by nethods descri bed bel ow, or by nodification of these

met hods.

Ways of rnodifying the nethodol ogy include, anong others,

nodi fication in tenperature, solvent, reagents, etc. [0113] The first

step of the synthesis, illustrated below, is conducted in the
presence Of3G Glrofme 8GsHhingNR owi e-fe?attéa%sl\ggigﬁt(egw QALbIGA e marker
: C

conpound of formul a (113. NH2 NaBH3 HOA

map that consisis of 60,000~100,000 polymorphic or variable sites on the human genome, each of
which has iwo variants). Such a high-resolution genetic map can be compared to a map of the
genome of each of a statistieally significant number of patients taking part in a Phase I/III drug
trial to identify markers associated with & particular observed drug response or side effect.
Alt-ematively, such a high-resolution map can be generated from a combination of some ten-million
known single nucleotide polymorphisms (SNPs) in the human genome. As used herein, a “SNP” is
a common alteration that occurs in a single nucleotide base in a stretch of DNA. For example, a
SNP may occur once per every 1,000 bases of DNA. A SNP may be involved in a disease process;
however, the vast majority may not be disease-associated. Given a genetic map based on the
occurrence of such SNPs, individuals can be grouped into genetic categories depending on a
particular pattern of SNPs in their individual genome. In such a manner, freatment regimens can be
tailored to groups of genetically similar individuals, taking into account traits that may be common.
among such genetically similar individuals.

[0062) Alternatively, a method termed the “candidate gene approach” can be utilized
to identify genes that predict drug response. According to this method, if a gene that encodes a
drug’s target is known (e.g., a protein or a receptor of the present invention), all common variants
of that gene can be fairly easily identified in the population and it can be determined if having one
version of the gene versus another is associated with a particular drug response.

[0083] ' Alternatively, a method termed the “gene expression profiling”, can be utilized
to identify genes that predict drug response. For example, the gene expression of an animal dosed
with a drug (e.g., 2 molecule or modulator of the present invention) can give an indication whether
gene pathways related to toxicity have been turned on.

[0684] Information generated from more than one of the above pharmacogenomics
approaches can be used to determine appropriate dosage and treatment regimens for prophylactic or
therapeutic treatment of an individual. This knowledge, when applied to dosing or drug selection,
can avoid adverse reactions or therapeutic failure and thus enhance therapeutic or prophylactic
efficiency when treating a subject with a molecule or modulator of the invention, such as a
modulator identified by one of the exemplary screening assays described herein, As we have
described previously, this approach can also be used to identify novel candidate receptor or other
genes suitable for furiher pharmacological characterization in vitre and in vivo.

[0053] Accordingly, one embodiment provides methods and kits for identifying a
genetic polymorphism predisposing a subject to being responsive to the compound of formula ().
The method comprises administering to a subject an effective amount of the compound; identifying
a responsive subject having an ameliorated disease condition associated with & monamine receptor;

and identifying a genctic polymorphism in the responsive subject, wherein the genetic



[ 0114] The conpound of forrmula (IV) can be synthesized by treatnent of
t he conpound of fornula (I111) with isobutyl brom de and potassi um
carbonate in dinethyl fonnam de (DWVF) at about 80 C. 00 CH
[01151The conpound of forrmula (IV) can be converted to the conpound
of fornmula (V) by reaction with potassium hydroide in nethanol/water:

(IV) 1 0116 r;%@swgs&gosgi gu%@(m:u %ﬁg}&pdnﬁvé"cgﬁk 8&hdofnd’ @fid éﬁiﬁmﬁ\ﬂtédhhat this

dlphenylph %_ roton sponge in
t et r ahydr ofg %ihﬂf(}’i’i Eysful P‘?Sh for oradietive priish E’SWﬂBﬂhﬁe TEIPORBeAReraRegs effects of

the comnpound and also for predicting those likely to experience adverse side effect responses. This
approach may be useful for identifying, for example, polymorphisms in a serotonin receptor that
lead to constitutive activation and are thus amenable to inverse agonist therapy. In addition, this
method may be useful for identifying polymorphisms that lead to altered drug metabolism whereby
toxic byproducts are generated in the body. Such a mechanism has been implicated in the rare, but
potentially life threatening side effects of the atypical antipsychotic, clozapine.

[0086] In a related embodiment, a method for identifying a subject suitable for
treatment with the compound of formula (I) is provided. According to the method, the presence of
a polymorphism that predisposes the subject to being responsive o the compound is detected, the
presence of the polymorphism indicating that the subject is suitable for treatment. Also provided
are kits for performing the same.

£0087) The compound of formula () preferably shows selective inverse agomist
activity towards the 5-HT2A receptor. Such activity is defined by an ability of the ligand to
attenvate or abolish the constitutive signaling activity of this receptor. Selectivity in the present
context is understood as a property of a compound of the invention whereby an amount of
compound that effectively inversely agonizes the S-HT2A receptor and thereby decreases its
activity causes liitle or no inverse agonistic or antagonistic activity at other, related or unrelated,
receptors. In particular, the compound of formula (I) has surprisingly been found not to interact
strongly with other serotonin receptors (5-HT 14, 1B, ID, 1E, 1F, 2B, 2C, 4A, 6, and 7) at
concentrations where the signaling of the 5-HT2A receptor is strongly or completely inhibited. In
one embodiment, the compound is also selective with respect to other monoamine-binding
receptors, such as the dopaminergic, histaminergic, adrenergic and muscarinic receptors.

[0088] One embodiment of the present invention relates to a method of alleviating or
treating a discase condition in which modification of monoamine receptor activity, in particular 5-
HT2A serotonergic receptor activity, has a beneficial effect by administering a therapeutically
effective amount of the compound of formula (I) to a subject in need of such treatment. Such
diseases or conditions may, for instance arise from inappropriate stimulation or activation of
serotonergic receptors, It is anticipated that by using a compound that is selective for a particular
serotonin receptor subtype, in particular 5-HT2A, the problems with adverse side effects observed
with the known antipsychotic drugs, such as extrapyramidal effects, may be avoided substantially.

[0089] The term “therapeutically effective amount” as used herein means an amount
of an active compound or pharmaceutical agent that elicits the biological or medicinal response in a

tissue, system, animal or human that is being sought by a researcher, veterinarian, medieal doctor
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0 (\7)071) [Ol1l17]Finally , reaction of the conpound of formula
(I'1) with the conpound of formula (VI) in nmethylene chloride produces
the conpound of fornula (1): [0118] The tartrate salt of the
conmpound of forrmula (1) may be produced by mxing with L-(+)-Tartaric
acid in ethanol: '

or other clinician, which includes alleviation, amelioration, or lessening of the symptoms of the

disease being treated, or prevents or slows the progress of the disease or increase of the symptormns.

[0090] In one embodiment, the compound of formula (I) may be administered in a
single daily dose, or the total daily dosage may be administered in divided doses, for exanple, two,
three or four times daily. Furthermore, the compound of formula ({I) may be administered in
intranasal form via topical use of suitable intranasal vehicles, via transdermal routes, using those
forms of transdermal skin patches well known to persons skilled in the art, by implantable pumps;
or by any other suitable means of administration. To be administered in the form of a transdermal
delivery system, for example, the dosage administration will, of course, be continuous rather than
itermiftent throughout the dosage regimen.

[0091] The dosage regimen utilizing the compound of formula (I} is selected in
accordance with a variety of factors including type, species, age, weight, sex and medical condition
of the patient; the severity of the condition to be treated; the ronte of administration; the renal and
hepatic function of the patient; and the particular compound employed. A physician or veterinarian
of ordinary skill can readily determine and prescribe the effective amount of the drug required to
prevent, counter or arrest the progress of the disease or disorder that is being treated.

[0092] For oral administration, compositions containing the compound of formula (I}
are preferably provided in the form of tablets containing 0.01, 0.05, 0.1, 0.5, 1.0, 2.5, 5.0, 10.0,
15.0, 25.0 or 50.0 mg of the active ingredient for the symptomatic adjustment of the dosage to the
patient to be treated. In one embodiment, a unit dose contains from about 0.001 mg to about 50 mg
of the active ingredient. In another embodiment a unit dose contains from about 1 mg o about 10
mg of active ingredient.

[0093] The compound of formula () may be used alone af appropriate dosages
defined by routine testing in order to obtain optimal pharmacological effect on a monoaminergic
receptor, in particular the 5-HTZ2A. serotonergic receptor subtype, while minimizing any potential
toxic or otherwise unwanted effects. In addition, co-administration or sequential administration of
other agents that improve the effect of the compound may, in some cases, be desirable.

[0094] In one embodiment, the compound of formula (I) may be combined with an
additional therapeutic agent. Additional therapentic agents may include: levodopa (SINEMET™,
SINEMET-CR™, bromocriptine (PARLODEL™), pergolide (PERMAX™), ephenedrine sulfate
{EPHEDRINE™), pemoline CYLERT™), mazindol (SANOREX™), d,1-a-methylphenethylamine
(ADDERALL™), methylphenydate (RITALIN™), pramipexole (MIRAPEX™), modafinil
(PROVIGIL™), ropinirole (REQUIP™), an anti-dyskensia agent, an anti-dystonia, an aoii-
myoclonus, ar anti-tremor agent, or an anti-psychotic agent. In some embodiments, the anti-
dyskensia agent is selected from baclofen (Lioresal™), botulinum toxin {(Botox™1), clonazepam
(Klonopin™), or diazepam (Valium™). In some embodiments, the anti-dystonia, anti-myoclonus,



EXAMPLES 101191The exanples below are non-limting and are set forth
toillustrate some of the enbodi ments disclosed herein. Exanple 1 -
Agoni st Studi es [0120] Parki nson's di sease is typically managed usi ng
di rect acting dopam ne agonists. Exanples of this class of conpounds
i ncl ude pergolide, bronocriptine, pram pexole and ropinirole. These

drugs are EMHQJ&&OJ& 6@&@@&1&&1&@6& ﬂaaeﬁﬁ'moﬂﬁsmﬂj 'Botﬁﬁlﬁﬂl' Sin RO TN,

at the dopam ne rece&t ors located in striatal and

forebrai n PEHFEAS. (Iq:ﬁNQP%Eﬁ’ Vv tdjpzepag (VaHIEYRAt eltf 9ot HPOHFER 8% aglis
| oss of fopgkoaé Qgeﬂtox@%a%dfbarﬂinpcmdaﬁeﬁl%akI(@Homvbﬁnaaip&;eadl ZEALDOE™),

PD. However t hes ot S or t dopam.n

recept ors ZAEPIICS ﬁwgﬁgﬁﬁ‘é Aé%[‘r%:t? S%F g qugm%emme
receptors, d:pmhludylpigerﬁ&ﬂ' Z@umﬂe)S 1thibRGihires e(ﬂuﬂresthmbm rsgbstituted  benzamides
physi ol ogl | MaPL. Y V. u Aln-Aen Hg%fﬂ
bel ow t hat se%ghocf | sg‘}?ngle rls erngo%’r&%a pti ne ’gas?&mé e | st » O
pot enci es ﬁ;@r mmet&eﬂliﬁmwﬂu@osamdﬁ d@m@hlé@}wzmee%QHtr@PﬂF
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[0121] Usi ng t he assay activity of common dopeam nerg
conpounds HYyRF frstifieRsieimrpae re&?RHOT Wﬁﬁﬁyﬁ’e Aerpes by 9 B‘é‘%b%\&fsd‘%e{%?séﬁ :
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were plotte per cent age. ago response,. as det erm n
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serotonin Q:Qﬁi%ﬁ‘ S BleESde of AMELRESURE tebtor. ! AbtHAMEH & AckeMRNG! i8S dased

Pot enci es of resentative dose response curves using dopam ne D2
receptors \‘/S@?I%O derEerReprard PAfe “own in Figure 1A (pergolide-0.21
nM dopamni meafhekl ofiNburdpsBhitidBisorded3 NnM qui npirol e-3.3 nM

bronocri ptine-0,43 nM and er.otoni n-no r ons shqws
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are adnini stere |n| 0. achieve 1)2 receptor occupancy

these dat adisptseineipbing erbizerbreniac pbitereiya fistidermgBmis pad Q?Yéh"é‘f‘ s"GPICSS’On

behavi ng aspaiibdn, theeaRioRid (ﬁ'@@ﬂlbﬁt(ﬁ ahdrelated Qergdb@n 2 A0 0 rédefibreinRfhe iaPonists

therapeuti candlgn?n%%e psychng sygxptoms %e%.ugs o?’gemg controlled by outside forces, hearing, seeing,

smelling or feeling things which are notf there, hallucinations and unusual beliefs, delusions),
negative symptoms (loss of normal behavior including tiredness, loss of concentration and lack of
energy and motivation, and cognitive function in psychotic patients when used alone or in
combination with other antipsychotic drugs. These agents also reduce the side-effects associated
with the use of existing antipsychotic drugs and reduce the dose of exisiting agent that is required
to achieve antipsychotic efficacy. Specifically, the compound of formula (I) and related compounds
alone or in combination with existing antipsychotic drugs can be used to control the behavioral and
neuropsychiatric manifestations present in all of these disease siates. In some embodiments,
pharmaceutical compositions comprised of a combination of the compound of formula (f) and
existing antipsychotic agents are used.

[0097] Neuropsychiatric disorders associated with psychosis affect a large proportiion
of the human population. Psychosis appears as a dominafing symptom in diverse disorders,

including schizophrenia, schizoaffective states, mania, psychotic depression among others. Current

23-



Serotoni n Receptor Agonist Activity of Dopam nergic Agents Used in PD
Drug Dopam ne 02 Serotonin 2A Serotonin 2C Dopamine 8.40 +/- 0.32 NA
NA Serotonin NA 7.73 +/- 0.04 7.29 +/- 0.10 Lisuride

treatment optioms primarily involve pharmacotherapy with a class of drugs known as
antipsychotics. Antipsychotics are effective in ameliorating positive symptomotology of these
disorders, yet they frequently do not improve and may worsen negative and cognitive symptoms.
Signitifcant treatment limiting side effects are common with the use of antipsychotic drugs.

[0098] Drugs that possess antipsychotic properties have been in clinical use since the
early 1950’s. Antipsychotic drugs are widely prescribed to treat psychotic symptoms irrespective
of their etiology. Clinical use of these compounds is limited, however, by their side effect profiles.
Nearly all of the “typical” or first generation compounds have significant adverse effects on human
motor function. These “extrapyramidal” side effects, so termed due to their effects on human
motor systems, can be both acute and chronic in pature, Acute effects include dystonic reactions,
and a potentially life threatening but rare symptom constellation; neuroleptic malignant syndrome.
Chronic side effects include akathisias, tremors, and tardive dyskinesia. Due in large part to these
disabling side effects, antipsychotic drug development has been focused on newer “atypical” agents
(clozapine, olanzapine, quetiapine, risperidal, arapiprazole) that appear to have reduced Liability for
inducing adverse motoric effects. These newer “atypical” antipsychotic drugs, however, suffer
from other limiting side-effects, inclnding induction of cardiovascular abmormualities, extreme
sedation, morbid obesity, type II diabetes, blood dyscrasias and pancreatitis among others.

[6099] While the precise molecular mechanisms mediating antipsychotic drug action
remain to be elucidated, antipsychotic drugs have been shown, by both in vifro and in vive
methods, to interact with a large number of cenfral monoarninergic neurotransmitter receptors,
including dopaminergic, serotonergic, adrenergic, muscarinic, and histaminergic receptors. It is
likely that the therapeutic and adverse effects of these drugs are separable and are mediated by
distinct receptor subtypes.

[0100] Currently, it is thought that antipsychotic dmgs rednce the positive symptoms
in these disorders by blocking dopamine D2 receptors, This is based on the observation that these
all antipsychotic drugs have reasonable affinity for this receptor in vitro, and that a correlation
exists between their potency to block D2 receptors and their ability to reduce the psotive symptoms
of these disorders. Unfortunately, it is likely that antagonism of dopamine D2 receptors also
mediates the disabling extrapyramidal side effects.

[0101) The only other comsistent receptor interaction that these drugs as a class
display is inverse agonism of 5-HT2A receplors, suggesting that inverse agonism of these receptors
is an alternate molecular mechanism that confers antipsychotic efficacy. This theory is bolstered
by a number of basic scientific and clinical observations regarding serotonergic systems and the 5-
TT2A receptor in particular (US 6,358,698 i).

[0102] However, nearly all kmown antipsychotic agents lack specificity in their

mechanisms of action, In addition to possessing activity at dopamine D2 receptors and 5-HT2A



11.00 +/- 0.36 10.65 +/- 0.10 7.61 +/- 0.13 Pergolide 9.45 +/- 0.06
8.05 +/- 0.22 6.66 +/- 0.08 Bronocriptine 9.30 +/- 031 8.75 +/- 0.14
5.80 +/- 0.05 Ropinirole 8.19 +/- 0.58 6.85 +/- 0.77

receptors, these drugs as a class have a multitude of pharmacologically relevant interactions with
critical neuronal proteins including a host of cell surface receptors, ion channels, and re-uptake
transporters. This lack of drug target specificity likely contributes to the mmltiplicity of adverse
effects associated with use of existing antipsychotic agents.

[0103] These observations highlight the need to develop novel therapeutic regimens
that are specifically designed to not only demonsirate efficacy against these particular disabling
symptoms but o also possess tolerability in these specific patient populations. This can be
achieved by improving the selectivity of the drug target interactions of new therapeutic agents.
Specifically, the development of agents with novel mechanisms of action that avoid the known
pitfalls associated with existing agents is desired. In addition, improved selectivity avoids the
known adverse effects associated with interactions with non-efficacy off-target receptor
interaction. For example many antipsychotic drugs possess high affinity interactions with H1
receptors. H1 antagonism is associated with sedation. Further, other antipsuchotic drugs have
affinity interactions with alpha receptors. Antagonism of alpha-1 receptors is associated with
orthostasis. Improvements in therapeutic efficacy and safety also can be achieved by combining
two or more agents each with selective target inferactions to achieve additive or synergistic
benefits. Specifically, by combining one drug that specifically interacts with D2 receptors as an
antagonist and another drug like the compound of formula (I} that interacts with specifically with
5-HT2A/2C receptors as antagonist or inverse agonist, the multitude of off-target interactions of
existing antipsychotic drugs can be avoided.

_ [0104] In one embodiment, serotonin 2A and/or 2C receptor inverse agonists are used
to treat a variety of hwman neuropsychiatric diseases including schizophrenia, schizoaffective
disorders, mania, behavioral disturbances associated with dementia and psychotic depression. For
example, the compounds disclosed herein have utility in reducing the positive symptoms,
improving negative sympitoms and enhancing cognitive fumction in patients with certain
neuropsychiatric diseases.

[0105] Antipsychotics and dopamine receptor antagonists can be effeciive in
ameliorating positive symptoms in schizophrenia and related diseases, Unfortunately, many of
these compounds significantly worsen motor function and increase nepative symptoms or leave
these and other symptoms untreated in these patients. Biochemical and pharmacological data
support the hypothesis that potentiation of serotonergic neurotransmission may be
pathaphysiologically important in the development of these unwanted effects and conversely
blockade of serofonergic neurotransmission may reduced the side-effects associated with
antipsychotic drug therapy. While not being bound by this theory, the compound of formula (T)
was selected to exploit the relationship of serotonergic activify and the limiting effects associated
with antipsychotic therapy.
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NT Prani pexole 8.15 +/- 0.38 5.93 +/- 0.74 NT Apommphi ne 6.24 +/-
0.11 NA NA jOl123]Data are derived from R-SAT assays. As shown, all
conpounds di spl ayed full (>75% relative agonist efficacies. Data are
reported as -Log (EQ@O) values +/- standard deviation of three to

ei ght separate determ nations. The VGV isof orm of the 5HT2C receptor,

and the short fgyeg) of ekl iEGERHAI ool Wiz Ssbolagity SNESS: t
studies. NA denotog]s no JEE%’[IVI 1 dg}r{]%tg)gs not tglgfled %9124 mePor

agoni st ac¥iagps- s compryad %ﬂ‘?mbdsr‘fsﬁﬂ‘f@gﬁﬁt&ﬁ PR SRR ARG
receptors B@&rﬂaﬁéﬂslo@' Witdoptir &, | Uﬂbﬂn@:ﬁlﬂy 10¢ uiehs (e REARINDOR assdtiated W1th a

treatment lg)le ct]rflglJ nPanrz]zgtle mo{ogg tSldc Q&ecta including akathisia, parkinsonism, tardive dyskinesia
and neuroleptic maliginant syndrome. This compound also does not alter or worsens negative
symptoms and cognitive function in these patients.

[0107] In one embodiment, the compound of formmla (I) can be used to treal many
side-effects that arise from antipsychotié therapy. For example, the cornpound of formula (I} may
be useful for treatment of motoric side-effects of other antipsychotic agents such as haloperidol. In
one embodiment, the compound of formmla (1) is nsed for the treatment of motoric side-effects
associated with haloperidol treatment.

[0108] In one embodiment, the compound of formula (I) may be used prophylactically
when for example, it is considered necessary to initiate haloperidol therapy and it is feared that
motoric deficits may develop.

[010% In some embodiments, the compound of formula (I) may be used to freat
psychosis as a monotherapy or as an adjunct to medicaments to prevent or treat antipsychotic drug
side-effects caused by the medicament. Alternatively, the compound of formula () may be given
in combination with other compounds, which also reduce antipsychotic drug side-effects.

16110] In one embodiment, the compound of formula (I) may used to treat the
negative symptoms of certain neuropsychiatric disease including schizophrenia as a monotherapy
of as an adjunct to medicaments used to treat the positive symptom of these diseases.

[0111] In some embodiments, the compound of formula (I) also may used to improye
cognitive function in certain neuropsychiatric disease including schizophrenia as a monotherapy or
as an adjunct to medicaments used to treat the positive symptom of these diseases.

Methods of preparation

[6112] The compound of formula () may be synthesized by methods described below,
or by modification of these methods. Ways of modifying the methodology include, among others,
modification in temperature, solvent, reagents, efe.

[0113] The first step of the synthesis, illustrated below, is conducted in the presence
of acetic acid, NaBH;CN, and methanol to produce the compound of formula (II):



psychosis. That certain natural and synthetic chem cal conpounds can
i nduce hallucinatory states in humans has |led to detailed
i nvestigations of the nechani sns of action of these hall uci nogenic or
psychot om netic drugs. These efforts have inplicated a nunber of
mol ecul ar activities of these classes of drugs as being relevant to
their ability to induce hallucinations, particularly visual
hal | uci nations, in normal healthy individuals. Hal | uci nogens fal
into two distinct chem cal classes, the phenyl et hanol am nes, and the
substituted tryptam nes, botlyspf which are stru$turally related to
serotonin. Many ip vitro st di esyaBHEGN | zi ng radjol i gand bi ndi ng
t echni ques, as as funety,onal Hpar macol ogifcal| assays, have
repeat edl y denonstrjated t thesﬁéﬂﬁ ugb~gre t 511 T2A and 5HT2C
receptor agonist3$(5). Mrefrecent in vis, i n which normal
vol unteers are admi ni steredFthe halluci nog&h MWA (Ecstasy) and then
eval uated for clinical response, as well as anatom cal neasures of
brai n activat®1dél ut iThe zpmppusding firanal (Heer dei fYaesivgd e civasleggelete
have der&ﬁﬁ&&@k?ﬂm&ﬁh@mt&lﬁ iRBUQAIRAL dnf ARG RRALIREH Bt fllformamide
activities of hallucinogens can be bIocEed by anti-psychotic drugs as
wel | as OME) eshOENE ket anserin (6,7). These drugs share a conmon
nol ecul ar property, 5HT2A receptor inverse agonism Exanple 2 -
I nverse Agoni st Studies [012Zp] Once treatnegt-induced notoric and
neuropsychiatric synptonms deyel gp in PD patilents, few viable
t herapeutic options exist t@ nEnaf these |s@urbances Tr eat nent
strategies differ for these~ywo c%@#ées ynpt ons, but one
uniformy clinically effig ous,_yef po t ol erated approach,
i nvol ves the use of anti psyq oticzmgents. nti psychotics are known to
possess high affinity for tAd dopam ne Di:éubclass of dopam ne

u

receptors and neutral antagoni sm of thes¢ receptors underlie the
t herapeutic efficacy of these drugs in n psychosis. In addition
to dopam ne 1)2 receptor anggﬁonisnl theéﬁnagents possess a w de
range of addigiisinal Thet@iponding fqdals (NG edndgicQmtrted td b esgpindactormlhi es

at many t he .o ne C tor subt ypes incl udi ng
ser ot oni (3’5"’%&&?%*%%?’@?%““1 a@éj‘ﬁ“%g%m%t%a&qﬁ Stani nergic receptors. Of

t hese additional nol ecul ar actions, 511 T2A receptor interactions have
be& the subject of significa study. That entipsychotics have high
affinity for multiple recept Osubtypes, i n8l udi ng serotonin 2
receptors, was denonstrat ed{ byt hexaupl i ca i ot of radi ol i gand bi ndi ng
techni ques (8). The netho gi esetig@eb t @ B9cunment this cannot defne
the nature of the interact bet ween- an i -psychotic antipsychotic
and a given receptor. For ekanple, the netlhods are unable to
di stingui sh as to whether aPdrug posse:iif>positive (agoni st) or

e

negative (inverse agonist)_intrinsic actijvity, or if it |acks
intrinsic activity and f ions as a %%Lal ant agoni st. Recently,
this class of drugs was profiled using a nctional assay that can

di scri m nat e [0116] nmeciharbsioued oabomd (f) iahehedige tedngeith diphaylpbdsplonyl ( 9) .

[ 0126] Thj . f

ant 1 poychae P I S ot 2 RSB B o BB RE BBl ot o
confirnmedxhat these drugs as a class possess potent neutral
antagonistic activity at the 132 receptor. Inportantly, it also
reveal ed that nearly all antipsychotic drugs, with the exception of
the substituted ben7sm des, possess potent negative intrinsic
activity (inverse agonism at the 5HT2A receptor. These efforts have
identified inverse agonist activity at the 5HT2A receptor as being a
critical nolecular conponent of anti-psychotic drug action, and
suggest that conpounds that are selective 5H1' 2A receptor inverse
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[0129] Not surprisingly, the adm nistration of |ow dose cl ozapi ne, and
the commensurate plasnma | evel s obtained at these doses, are well

bel ow t hose necessary for D2 receptor occupancy, providing a
mechani sti c understandi ng of why these dosages are tolerated with
respect to notoric liability in these patients. (Positron em-ssion

t onography (PET) studies in schizophrenic patients have defined
steady state plasma concentratitbns of clozapine that are required to
generate hi gh occupancy of striapgl doprEsi ne 1) ?%ceptors) These
data al so argue that efficacylin dy?%ﬁ@ g2 angd psychosis is nedi ated
by one or nore of the non-DZf rgceptor gets this drug. Since
rank orders of receptor potengFes, as—gﬁgernl egl by in vitro

phar macol ogi cal assays, has r-peatedly een shdwn to be a reliable
predi ctor of in vivo recept action, the recgptor sites for which

cl ozapi ne di splay a higher tency t han 1)2 ceptors woul d be
predicted to potentially nmediate its clinical efficacy in this

i ndi cation. Detailed functional profiling of clozapine against over
30 of the known nobnoam nergic receptor subtypes has identified only
five sites with higher affifMy than dopanld&n&SZ receptors,

histam ne H, ngggari nigay, s@Rsbanat, thﬁﬂéinp%ﬁdoéf%ﬂrﬂidazeﬁ) wAfB, the Bopbund of

receptors. Tabl'e 2 reports t he absol yte and re pot enci es of
cl ozapi ne frmyy %P“EW@?? %’ LOARTFS the SuRgRs© % ﬂ%&% as determ ned

by the physiologically predictive in vitro R SAT assay. These data
suggest that at the clinical dosing and serum | evels of clozapine
observed in PD, two re?eptor siteg.@re preferentially occupied, the
hi stam ne H and 5H72ANreceptora%&f0130]Conversely, plasna | evel s
achieved with 50 ngs/[day of clo

2api Negy uIt |n f ccupancy of
cortical 511T2A rece s, -and rapolaglo Hzggfasna ev
observed in PD treate or psychos est mear pl ete
occupancy of 5H1 reteptors at.ot hese dosages ‘ereas
central occupancy of 5HT2A rz;Eftors coupled with n atlve intrinsic
activity, may nedi ate effica +Nn these states, central occupancy of
hi stamine Hl receptd® is knoWWDto cause sedation, afP effect that was
observed in the magjority of PD patients treated with | ow dose
cl ozapi ne. Takeisa sgget PRt b RO S8 HRcBoSPAEE 51 folnfhBl ()Gha9 2B Pidakeed By AGkeNY
primarily as_a SHI2A receptor inverse agonist in this clinical
setting. Tawh & TeRetnpsiikethaaely | nver se Agoni st Pot enci es of
Cl ozapi ne at Monoam ne Receptors Dz5HT2A 5HT21351T1' 2C
Cl ozapi ne72+!- 566.4 +/- 1.020 +/- 9250 +|- 600'40 +/- 0.07]'Ratio to
1) 2113. 60. 3180 31]Data eldﬁEFV@Gaﬂﬁo (9) fand are gepof tHol GBOKKi
val ues for P@V H?*OT id “@E |l-t| G ta0qR SEoon
and EC50 val renalnlng receptofs nﬁﬁ as i
agoni sts, in nanoﬁnlar unit's +/ - standar deV|aP|on of th

ei ght - separate determ nations. Behavi oral Phannacol ogt hal Evi dence
[0132] The tartrate salt of the conpguAMPLES

N- ( 1- net hyl pi per {ié]n4 ¥hc)

cnampges below are non-limiting and are set forth to illustrate some of the
embodiments disclosed herein.
Example 1 - Aponist Studies

[0120] Parkinson’s disease is typically managed using direct acting dopamine
agonists, Examples of this class of compounds include pergolide, bromocriptine, pramipexole and
ropinirole. These drugs are thought to be effective because of their agomist activity at the
dopamine Dy, 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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f I our ophenyl met hyl ) - N - (4- (2- et hyl pr opyl oxy) phenyl net hyf f car bam de
(conpound of fonnula (ID, is a potent, selective, orally bioavail able
5HT2A receptor inverse agonist. The conpound of formula (1) also
possesses | esser potency as a 5-HT2C receptor inverse agoni st and

| acks intrinsic activity at the renai ni ng nonoam nergi c receptor
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activity at dopam ne receptor su See US Applicatlion

No. 09/ 800PUT6 jpeonisk eaiydy @botbﬁﬁavaamclpﬁw FREd é‘%ﬂcpweqptorﬁ nisiag 2
thi s agent phykiBpkLitkly pebdRER £ i-h EfeiondRESY, &lpiho@nsdlmmfp@sgbmeamﬁe and
antl-dysIC| netic dr actions suppart th eutjc use of the
conpound oPrPgFRie adLJ’S(P DDA RS POee L LACTS RN (o capi et iy those
neur odegenars&bmaemdhmm&ceptcEx@lgﬂeeAan& 1Baidable $). ud| es [0133] To
det er m ne pot ep[mlﬁqg ( s\llnllgvtge réA'T SQQC ac(fiw t%actommx ?mmer%c compognds

conpound of fo ani nar pre
efficacy i ﬂgahmneTmésmmmtoofypstmamm@ed( |(pecdi.B. é’mmtl‘@s 5,912,132 and

hyperacti vibys 4 w%%lg% Itdﬁtg WA ?%ér&eh%%e DofBtbWbada %@& for a

(NM DA) antagoni St i zocl a mninumeffective dose
of 1 ny/ kgreéer?,nce fuitpegistd(160 ver&ﬁdmgeoqealﬁrkt@npw referencg dilkagoqy used s the D,
conmpound  Ofecdpldr Rdk qmﬁﬂweakrm SeRfbbiSehs SRATEARE SR A ﬁ@é_@ﬁpt CS&ngﬁ.ﬁds?tested

R g R GO o A e

@),
statisti cabroﬁ]bgipu:id (fBdckanbnasy) sddEyniceppanectsy, mdpegpie (flleinveted alasgles).
control. | biti I ical
anti psyc ho [ %“mé‘sg% NES, rescnt‘M( éaofs t Ic.lyrp%nsgcle'!;eggs% gr{%g ratﬁgﬁ%?rﬂgég %erqf%)r%ﬁlﬁé: Sf
formul a ( 1}:@@1@%@1513@;9 IM@QMIthbme,cdovmmeﬁ G, ﬂlswgi?rla@% M, quinpielerdp
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S5HT2A/ C r ecept obspamninth t he coamoM-anZOf formu&a (1) in parNAsl nsoni an
pati ents reducelerdt@iodopa- assiisi at ed dysl citiBsv-d94and not’@p H-8dponse
fluctuations. Addirdeonal |y, tHé0d6M36und ofl06drROLE (1) i7$1shédA to
be safe and tol Reaeliddd at ef f DI WDMoses arfdd5pbtddat i at es Gioha/-0.08
beneficial ef f eBrso@btiteeyodopddlon Ggr ki nsorf Art/-ipt ons. Y185 The
conpound of for Repgole| ) is adhiii<k3Br ed oreﬁﬂSW"Oma group'of 21

par| dnsoni an pafPERESY n a do’ﬁﬁl %9938 nd, pI2#Ba&hd-Eontrol PEBd st udy

| asti ng appr oxi W@FPF“S weeks824a% Qibal anc par al l el -gr dp dose
escal ati on desi ed invo initi | acebo run-i.n,

foll owed by a r@?ﬂ?h)m zey? f‘ééﬂ"?ﬁe‘%"“ﬁ%@é@ Bt Lot Bd ﬁ?ﬁ?%‘%‘; Figpiagt Sl
(1) or plagetses) reklie: agmﬁpefﬁndueaf Déto#ratparted 19 -liog (E(dmvﬂust-lérsﬁﬁﬂaﬂi’ﬂaﬁation
daily for f td N

rosexsmont & s Ul eplhe Rl Bl 3ne AR Bl BRI EHE Be the shon
[ 0136] The $wady thed: corpiercteesiutinedsfor these praditse A fractessno Btivigi WE dmotes hef
conmpound Ofgteq.

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

receptors has particular implications for the generation and treatment of human hallucinations and
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[0126] This approach revealed a number of novel aspects of antipsychotic drug action
(See U.S. Patent No, 6,358,698). It confirmed that these drugs as a class possess potent neutral
antagonistic activity at the D, receptor. Importantly, it also revealed that nearly all antipsychotic
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*| evodopa infusion, all subsequent infusions are given at the
predeterm ned "optinmal rate". As an intravenous |evodopa fornul ation
Is not conmmercially available in this county, is adm nistered under
ETB ND 22,663. [0142] Patients are dosed according to Table 3:- Table 3

Patient groun YEeKe L bk o2 mlfkinted B8Kntiol $5Kes® pltedt hAERR L AR

Pl acebo
(inverse agonism) at the SHI2A receptor. These efforts have identified inverse agonist activity at

the SHT2A receptor as being a critical molecular component of anti-psychotic drug action, and
suggest that compounds that are selective SHT2A receptor inverse agonists may have antipsychotic
efficacy, even in the absence of D, receptor activity.,

[0127] None of the older typical antipsychotics, exemplified by haloperidol, can be
administered to PD patients because of severe worsening in their motor states. The more recent
development of newer atypical agents, namely those with reduced (but clearly not absent) liability
to induced motoric side effects, suggested that perhaps these agents could be used in PD patients to
control dyskinesias and hallucinosis, Unfortunately, the majority of these agents are nof tolerated
in PD patients secondary fo worsening of motor function (10). Of the atypical agents, only one,
clozapine, has shown efficacy in treating these adverse treatment-induced side effects in PD
patients without untoward motoric liabilities. As such, an improved understanding of the in vitro
molecular profile of clozapine can provide critical insights into the design of novel agents for these
difficult {o treat indications,

[0123] The demonstration that clozapine is tolerated in FD patients comes from
studies on freatment-induced psychosis. Two well-designed placebo conirolled, double blind
clinical trials have shown that clozapine is efficacious in psychotic PD patients, and does not
worsen parkinsonism, at doses in the 25-35 mg/day range (11,12). Similarly, two open label
studies of clozapine in L-dopa and apomorphine induced dyskinesias also demonsirate efficacy and
tolerability of low doses of clozapine, on the order of 50-100 mgs/day in these patients (13,14).
The dosages used in these PD patients are much lower than the typical 600-900 mg/day range of
doses used in treatment refractory schizophrenia. Commensurate with this lower dosing, plasma
levels of clozapine in PD patients with psychosis ranged from 4.5 to 16.1 ng/ml (15), This is
dramatically lower than the = 250 ng/m! average serum levels that are associated with therapentic
response in refractory schizophrenic patients.

[0129] Not surprisingly, the administration of low dose clozapine, and the
commensurate plasma levels obtained at these doses, are well below those necessary for D,
receptor occupancy, providing a mechanistic understanding of why these dosages are tolerated with
respect to motoric liability in these patients, (Positron emission tomography (PET) studies in
schizophrenic patients have defined steady state plasma concentrations of clozapine that are
required to generate high occupancy of striatal dopamine D, receptors). These data also argue that
efficacy in dyskinesia and psychosis is mediated by one or more of the non-ID; receptor targets of
this drug. Since rank orders of receptor potencies, as determined by in vitro pharmacological
assays, has repeatedly been shown to be a reliable predictor of in vivo receptor action, the receptor

sites for which clozapine display a higher potency than D, receptors would be predicted to



Pl acebo Pl acebo If Placebo 30 ng Conpound (1) 70 ng Conpound (1)
150ny Conpound (1) 300ng Conpound (1) [0143]Patients proceed through
this dose escal ation scheme until week 5 or until maxi numtol erated
dose is attained. [0144] Throughout the study, patients are eval uated
weekly for drug safety and - -

potentially mediate its clinical efficacy in this indication. Detailed funciional profiling of
clozapine against over 30 of the known monoaminergic receptor subtypes has identified only five
sites with higher affinity than dopamine D, receptors, histamine Hj, muscarinic ml and m4, and
serotonin 24, 2B, and 6 receptors. Table 2 reports the absolute and relative potencies of clozapine
at some of these monoamine receptor targets as determined by the physiologically predictive in
vitro R-SAT assay. These data suggest that at the clinical dosing and serum levels of clozapine
observed in PD, two receptor sites are preferentially occupied, the histamine H; and 5HT2A
receptors,

[0130] Conversely, plasma levels achieved with 50 mgs/day of clozapine result in full
occupancy of cortical SHT2A receptors, and extrapolation to the plasma levels observed in PD
patients treated for psychosis suggest near complete occupancy of SHT2A receptors at these
dosages as well {(16). Whereas central occupancy of SHTZA receptors, coupled with negative
intrinsic activity, may mediate efficacy in these states, central occupancy of histamine H, receptors
is known to cause sedation, an effect that was observed in the majority of PD patients treated with
low dose clozapine. Taken together these data suggest that clozapine is acting primarily as a
SHT2A, receptor inverse agonist in this clinical sefting.

Table 2
Antagonist and Inverse Agomnist Potencies of Clozapine at Monoamine Receptors
D, SHT2A SHT2B SHT2C H,

Clozapine 72 +/- 56 6.44-1.0 20 /- 9250 +/- 60 0.40 +- 0.07
Ratio to D; 11 3.6 0.3 180

[0131] Data are derived from (9) and are reported as Ki values for the D2 receptor
determined as a competitive antagonist, and ECsy values for the remaining receptors determined as
inverse agonists, in nenomelar unit’s +/- standard deviation of three to eight separate
determinations.

Behavioral Pharmacological Evidence

[0132] The tartrate salt of the compound, N-(1-methylpiperidin-d-y1)-N-(4-
flowrophenylmethyl}-N’-(4-(2-methylpropyloxy)phenylmethyl)carbamide (compound of formula
(D)), is a potent, selective, orally bioavailable SHT2A receptor inverse agonist. The compound of
formula () also possesses lesser potency as a 5-HT2C receptor inverse agonist and lacks infrinsic
activity at the remaining monoaminergic reccptor subtypes. Perhaps most notably, the compound
of formulae (D) lacks activity at dopamine receptor subtypes. (See US Patent Application No.
09/800,096). Extensive behavioral pharmacological profiling of this agent, including pre-clinical
models of antipsychotic and anti-dyskinetic drug actions support the therapeutic use of the

compound of ferrmia (I) in Parkinson’s Disease and related human neurodegensrative diseases.
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tolerability during their inpatient adm ssion and two weeks after
treatiment for an outpatient followup visit. During each inpatient
adm ssion, patients renmain under close nedical nonitoring by staff
physi ci ans and nurses. |f, at any tine during the treatnment period,
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followed by a randomized (active) phase of the compound of formula (I) or placebo. The

compound of formula (J) is administered once daily for four weeks, with the dose escalating once
each week. Assessments are made on the first day of each dose escalation.

[0136] The situdy is conducted on an outpatient basis. Studies of the compound of
formula () effect on the motor response to levodopa are conducted in accordance with the standard

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

-33.



Literature Cted 101491 1. Everett, G, M, and Borcherding, J., W
(1970) L-dopa: effect on concentration of dopam ne, norepinephrine
and serotonin in brains of mce. Nature, 168: 849-850. [ 0150]
2. Butcher, L., Engel, J., and Fuxe, K. (1970) L-dopa induced changes
in central nonoarnine neurons after peripheral decarboxyl ase -

I nhibition Pharm. il : s : ;
Chase, T., d%gmg%ﬁ{?ﬁ]&g@g%vqm and t?(%é?%bﬁ&f Of &a%}é%af%‘%og;\ﬁﬁegoaBQJPMt

i nduced r eficimsinatipp of e aipirpakingRyie siFearu al88s. ence, 170: 76-77. 101521

. Birkmayer, W, i8N elmase whyY pardddke)y Qhe sty hatd Garkibi@d @h@bcteriblics.( 1Ehé4)
Nucl eus Ruber and_L-dopa P %choai . B oche{’n' | Post rtemfi negi ngs.
Jour nalof P 3P bFFERcsad i s seeqrclisiiel. 1y aujers bebror fieengstd w1
Bar aban, Jidiopithic Pali®tSéntsndisdase, bafed, orl $he preséiee of\a, chiremeriaidy clinicalShistoaamd

C, R, and Tietler. .M (1989). Hallucino i L ngeract i

human br ai ﬂeug"}%%’?dé%g%pt %kr%s?guie%ldfsglg e’lgo%%{} K rg{reg i&ﬁsgas%?%?ﬁﬁrgsu%}gg
hal | uci nogkemelspasassobigipd motghzsmoass ebromigatiofs (ndnding 9BK-GGse diRingurl and wearing-
6. Li cchti ,o%mcngFonsGeyer, M, A, Hell, D, and Vollenw eder, F., X
(2001) Effects of MDMA(ecstasy) on prepul se inhibition and .

habi t uati on of 18%38}t| heﬁanrﬂm§ceiﬁ‘#féﬁfp?t&w@&wmommeﬁf%ﬁeﬁﬁwbawam
hal oper i dojmgg&%%@ﬁ@mm NRUITORSHCRABRABAL AO/LREY sizé 0 B) providtd 80%

252. . . . . .
Vol | e L\% |5 g]nger e dggg& breéct’ed nggreﬁces',a\a 40% ;eecrhgcggnl, %ith Isténdla_rhiei\g etfiledt si% of IFusing%n d

two-tailed t-test at the 0.05 significance. This assumes an anti-dyskinetic effect of the compound
of formula (I) to be compared to that of amentadine (as observed in previous ETB studies), and a
linear dose-response of the compound of formula (I). In this phase 2 study we will accept a two-
sided alpha at a 0.05 significance level. Four patients will be added for the placebo group, totaling
21 subjects enrolled in the study.

[0139] Patients enter the levodopa infusion optimal rate determination (dose finding)
portion of the study as soon as all prohibited medication has been withdrawn for at least four
weeks. If the patient has had an intravenous dosing rate for levodopa optimized within the past
three months, these doses may be used for the study,

[0140] Intravenous infusion of levodopa is conducted in an in-patient ward. On the
night prior to all infusions, subjects’ usual anti-parkinsonian medications are withheld (levodopa
by 12 AM, dopamine agonists by 6 PM). During the first and second days of optimal rate
determination, two baseline UPDRS ratings are performed prior to levodopa infusion. Initially, the
“optinal” rate of levodopa infusion is carefully titrated for each individual to determine the
minimum dose needed fo achieve a stable “on” state characterized by an “optimal” reduction in
parkinsonian signs and mild but ratable dyskinesias (comparable to patient’s usual “on” statc).
Dyskinesia severity is similar to that experienced with each patient’s usual therapeutic regimen.
Levodopa will be administered by means of an indwelling intravenous catbeter. The initial
infusion rate of levodopa will not exceed 80 mp/hr. Subsequent infusion rates may be gradually
increased until the optimal rate is found, up to a maximum of 2 mg/kg/hour,

[0141] Levodopa infusions will ordinarily last up to 8 hours, but may be continued
uninterrupted for several days or be repeated on other days 1o obtain reliable assessment of motor
function. The peripheral decarboxylase inhibitor carbidopa (50 mg, given every 3 hoius) is
administered orally starting at least one hour prior to intravenous administration of levodopa and
continuing uniil levodopa effects have wom off. Afler the initial “optimal” rate finding for
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physicians and nurses. If; at any time during the freatment period, the staff physician determines
that a patient does not tolerate any given dose, the patient will be considered to have attained
maximum tolerated dose and will not receive any additional doses of the compound of formula (T},
Patienis are encouraged io contact study staff between study days to report any adverse
experiences.

[0145] Patients are chserved in the hospital and will not be discharged until free of all
significant adverse effects, if any. Safety assessments, which are performed on study days, include
adverse experiences, monitoring vital signs, standard safefy monitoring, and cardiac monitoring,

[0146] Subjects in Patient Group I show a reducing in levodopa-associated
dyskinesias and motor response fluctuations. The subjects in Patient Group IT tolerate the
compound of formula (I} at all doses administered. The compound of formula (I) therapy also
potentiates the benefical effeots of levodopa on parkinsenian symptoms.
Example 6 - R-SAT Assay

[0147] The functional receptor assay Receptor Selection and Amplification
Technology (R-SAT) was used to investigate the activily of the compound of forrmula (F) as an
inverse agonist at SHTT2A receptors. The compound of formula (I) exhibited high potency (pIC50
0f 9.1) and high efficacy (98%) at 5HT2A receptors,

Example 7 — Anti-psychotic Activity Study

[0143] To determine potential in vive antipsychotic activity, we studied the compound
of formula (I} in an animal mode] that predicts such efficacy againist positive symptoms in humans
(Figwre 4). In Figure 4, ACP refers to the compound of formula (I). The compound of formula (T)
did not reduce hyperactivity induced by 3.0 mg/kg LP. of the indirect dopamine agonist d-
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(1997) Low dosge cl ozapine inproves dyskinesias in Parkinson's

di sease. Neurol ogy, 48: 658-662. [0163] 15. Meltzer, H, Y.,
Kennedy, J., Dai, J., Parsa, M, and Riley, D. (1995) Plasm

cl ozapi ne | evel s and the treatment of L-DOPA-induced psychosis in
Par ki nson' s di sease. A high potency effect of clozapine.
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5. The use of clajm1, wherein the pharnaceutical conposition further
conprises an antipsychotic agent. 6. The use of claimb5,
wherein the antipsychotic agent is selected fromthe group consisting
of hal operidol, ziprasidone, aripiprazole, clozapine, olanzapi-ne and
its nmetabolite Ndesmnet hyl ol anzapi ne, and risperidone and its

met abol i t e Qiudddnf@Ra@ri done. 7.Use of a tartrate salt of the
conpound of forrmula (1): (I') in conbi nation with an antipsychotic

agent sel ected the gro onsi st an ri Ipr one,
ari pi prazol e, {Og%g]r}l goﬁrgﬁz(g’plﬂdrgle d ggm gdin tagﬁl (&%) deo;Pa %%ec

N- desnet hy b@icamnmloﬁmpmnd nmm;sqmehnndemhse@mnm \gainsedf aiing Naiee, 168: 849-850.
9-0H-ri speridon K n, the n;o PR I n
for the treatne %5%? a ngﬁtrg%paﬂ Iﬁ"n glf“%n %23% L_d&ﬁ %&9%&%#&
claim 7, whesirelj monofeing) pegroop mﬁmhﬁﬂabdﬂﬁa’rh@als@ inkibitiens. dcPhsetf Figiach @2:
group consgpjt_glgg of schizoaffective disorders, mania, behavioural

di sturbances associated wth denenti a and psychot | c. depression

psychosi's, anxi B85l 3| eefCeks8p G816, T-Apfelrrel dis satfees, L ot {80 Frflawe
di sor ders, jjaRje@teldRRE EsehbtaPRondlinAeY. Svienel, STOE BR77. depression with

psychotic featu Tour I nduced [ d
psychoses secon@% ‘t o ngﬁ%ﬁ’ %gﬁ %@"g?g]gfu&@’% B0l MERG Trq]egq%se
of claim 7NuWEIBrIEibEr dnd €L- thopl rmp&;grshBa:blfemaUPrsEmﬂem gindingsi icmp’m! @f Neural
10. The use_of cl %I%er ein the antipsychotic agent is

1

hal operi dof " RS e use of claim7, wherein the antipsychotic
agent is zi pras[ﬂéﬁi’tﬂlé Sadzot, B.2Bardte, Judb, Gitnnohd.mh.7LyontRor A heorlpdt, S.,

ant i psychogé Caglgngnd §13§Jx‘l pﬂ Qfﬁ%g)ohﬁlucmogemc druésmte;g&ﬁ)nygﬁh@ﬁan%rﬁﬁ £3h=gry)
wherein the antipsychotic agent is clozapine.
receptors; implications for treating LSD-induced hallucinogenesis. Psychopharmacology, 98(4):

495-499,

[0154] 6. Liechti, M., E., Geyer, M., A., Hell, D., and Vollenwieder, F., X. (2001}
Effects of MDMA(ecstasy) on prepulse inhibition and habituation of starfle in humans after
preireatment with citalopram, haloperidol, or ketanserin., Newropsychopharmacology, 24(3): 240-
252,

[0155) 7. Gamma, A., Buck, A., Berthold, T., Liechti, M., E,, and Vollenweider, F,,
X. (2000) 3,4-methylenedioxymethamphetamine (MDMA) modulates cortical and limbic brain
activity as measured by [H(2)}(15)0]-PET in healthy humans., Neuropsychopharmacology, 23(4):
388-395

[0156} 8. Leysen, I, E., Niemegeers, C., J., Tollenaracre, J., P., and Laduron, P., M.
(1978) Serotonergic component of neuroleptic receptors. Nature (Lond) 272: 168-171.
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treatment of drug-induced psychosis in Parkinson’s disease. Mov. Disord, 15(2): 201-211.

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

-37-



14. The use of claim 7, wherein the antipsychotic agent is ol anzapi ne
or its metabolite N-desnethyl ol anzapi ne. 15. The use of claim
7, wherein the antipsychotic agent is risperidone or its netabolite
9-OH-risperidone. 16. A tartrate salt of the compound having the
structure of Formula (1): CH3 NI 17. A hydrochloride salt of the

conmpound havi ngighfig St I uehsFRn@ ChRbRbstul |Group@ido) ClokShifd in drug-induced
phar maceuti cal conposition conprising a tartrate salt of the conpound
of For mul apmc]}qsisi.n arkinson's disease. Lancet, 3537 2041-2042,
[0161] i3. Bennett, J., P, Landow, E.,, R,, and Shuh, L., A. (1993) Suppression of
dyskinesias in advanced Parkinson’s Disease. I Increasing daily clozapine doses suppress
dyskinesias and improve parkinsonism symptoms, Neurology, 43: 1551-1555.
[0162} 14,  Durif, B, Vidailhet, M., Assal, ., Roche, C., Bonnet, A., M., and Agid, Y.
(1997) Low-dose clozapine improves dyskinesias in Parkinson’s disease. Neurology, 48: 658-662,
[0163] 15. Meltzer, H,, Y., Kennedy, J., Dai, J.,, Parsa, M,, and Riley, D, (1995)
Plasma clozapine levels and the treatment of L-DOPA-~induced psychosis in Parkinson’s disease. A
high potency effect of clozapine. Neurapsychopharmacology, 12(1): 39-45.
[0164] 16. Nordstrom, A, L., Farde, 1.., and Halldin, C. (1993) High 5-HT2 receptor
occupancy in clozapine treated patients as demonstrated by PET. Psychopharmacology, 110(3):

365-367.
[0165] 17. Bibbiani, B., Oh, F,, D,, and Chase, T., C. (2001) Serotonin 5-HT1A

agonist improves motor complications in rodent and primate parkinsonian models. Newrology, 57:

1829-1834,
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'CH3: 19.A tartrate salt of the conpound of formula (1) for use in
reduci ng psychosis in a patient having Parkinson's disease: CH3
20. The conpound of claim 19, wherein the psychosis is a side effect
caused by adm nistration of a dopam nergic agent. 21. Use of a
tartrate salt of a conpound of formula (1) in the preparation of a -
nedicagﬁﬂkghgr reduci ng psychosis in a patient having Parkinson's
di sease- ,NY H NyN

1. Use of a tartrate salt of the compound of formula (I):
G
N
oy o
H
N\H,N
O
@
in the preparation of a pharmaceutical composition for the treatment of a neurodegenerative
disease.
2. The use of claim 1, wherein the neurodegenerative disease is Alzheimer's
disease.
3. The use of claim 1, wherein the neurodegenerative disease is Parkinson's
disease. '
4, The use of claim 1, wherein the neurodegenerative disease is selected from the

group consisting of Huntington's disease, Spinocerebellar Atrophy, Touretie's Syndrome,
Friedrich's Ataxia, Machado-Joseph's disease, Lewy Body Dementia, Dystonia, Progressive

Supranuclear Palsy, and Frontotemporal Dementia.

5. The use of claim 1, wherein the pharmaceutical composition further comprises an

antipsychotié agent.
6. The use of claim 5, wherein the antipsychotic agent is selected from the group
consisting of haloperidol, ziprasidone, aripiprazole, clozapine, olanzapine and its metabolite N-

desmethylolanzapine, and risperidone and its metabolite 9-OH-risperidone.

7. Use of a tartrate salt of the compound of formula (I):
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0 (1) 22. The use of claim 21, wherein the psychosis is a side
effect caused by adm ni stration of a dopam nergi c agent.

F &IHS o\)\

0]

in combination with an antipsychotic agent selected from the group consisting of haloperidol,
ziprasidone, aripiprazole, clozapine, olanzapine and its metabolite N-desmethylolanzapine, and
risperidone and its metabolite 9-OH-risperidone, in the preparation of a pharmaceutical

composition for the treatment of a neuropsychiatric disease.

8. The use of claim 7, wherein the neuropsychiatric disease is selected from the
group consisting of schizoaffective disorders, mania, behavioural disturbances associated with
dementia and psychotic depression, psychosis, anxiety, sleep disorders, appetite
disorders, affective disorders, major depression, bipolar disorder, depression with
psychotic features, Tourette's Syndrome, drug-induced psychoses, and psychoses secondary to

neurodegenerative disorders.
9. The use of claim 7, wherein the neuropsychiatric disease is schizophrenia,
10.  The use of claim 7, wherein the antipsychotic agent is haloperidol.
11.  The use of claim 7, wherein the antipsychotic agent is ziprasidone.
12. Theuse of claim 7, wherein the antipsychotic agent is aripiprazole.
13.  The use of claim 7, wherein the antipsychotic agent is clozapine.

14,  The use of claim 7, wherein the antipsychotic agent is olanzapine or its

metabolite N-desmethylolanzapine.

15, The use of claim 7, wherein the antipsychotic agent is risperidone or its

metabolite 9-OH-risperidone.
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16. A tartrate salt of the compound having the structure of Formula (I):

CHs

. C o L

4y

17. A hydrochloride salt of the compound having the structure of Formula (I):
CH

el

(0.

18. A pharmaceutical composition comprising a tartrate salt of the compound of

Formula (I):

|
F@i@rnﬁ*
(D

and a pharmaceutically acceptable carrier.

19, A tartrate salt of the compound of formula (I) for use in reducing psychosis in a

patient having Parkinson’s disease:
CH

O o L
w@&igw

@
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20. The compound of claim 19, wherein the psychosis is a side effect caused by

administration of a dopaminergic agent.

21. Use of a tartrate salt of a compound of formula (I) in the preparation of a

medicament for reducing psychosis in a patient having Parkinson’s disease:

EH‘*’
(D

22, The use of claim 21, wherein the psychosis is a side effect caused by

administration of a dopaminergic agent.
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