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RELATED APPLI CATI ONS [ 0001] This application clains
riority under the Paris Convention to Russian Pate

MERHODE ANB CQMPOSIIONS §EOR TRE@BIWSCHH%OR&H%EHM USING
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Russian Patent O fice on August 1, 2007, both of

whi ch ar e?RiOﬁSQREEEREeU:E]@OeRELASFEl{bAEPEHMTI@NShei r

entirety. STATEMENT OF RI GHTS TO | NVENTI ONS MADE UNDER
[0001]FEDERAiY Yppl iSRIMSEHEE fricpiofRbdtr[tBOPZ])s Codveanph tCRO4stan Patent

TECHNI CAL FI ELD [0003] The invention relates to the
Applicptien Hoo? Ofeti Bireliledntinibe Ruspar PreetPitice qnoAugustl 2007 and to
Russwﬂ% aétni: %&bﬁ%\}ﬁ))}l I\?cpo %@ﬁﬂ??g@?@%ﬁ}gﬁ}ll fggRﬁJg%n Jﬁl?gﬁﬁ?é on August
1, 2007,rhb&t bhwhichaey@bbdipogatediarein b@erb&yemg it theiremsiedty.and/ or

devel opnent of schi zophrenia. BACKGROUND OF THE

SO RN ok TR FoIRYATRESE s bl Wiher FepgrALLY

wel | - bei ng of i ndi ¥ypaNgloRphRESSHEEH fromthis nental
di sorder, which is anong the nost severe and difficult

t o t neat, vidual s with schizophrenia
[0002] tﬁ‘?ogﬁrléea%?écs") can suffer froma nyriad of

synptorrs and may require significant custodial care
and continuous drug ABRCHNIGAhEIEIDY t her apy, | eading
to substantial social and econom c costs, even in the

[0003]abs erkie inVenition pelatek ita ehici fiwld of medivie] dnd moreadpeciditaldy) to
Schi zoghrenl a affects approximately 2 mlljon
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positiv ynptons usi ons and
schizoplmlehiaci nat i ons) and/ or negative synptons (e.g.,
bl unted enotions and | ack of interest) and/or

Specch or ai sdbaKCIRUBERQE HE INTERanEhpy omy . ™™
Schi zophr eni cs have been denmpnstrated in many studies

Summ&;ﬂdf@g}azgﬁgé,@aed abilities at tasks requiring
ort-termverbal working menory (the ability to

re. and manj pul ate ver bgl I y present ed i nformaf ]
il

[0004]r apl Cﬁc}uzog B dég@atlgaé]g cisdh laﬁaétglagfi ViA-bedng o} 1nd1v1duals who

suffer 8RS R 8Ty sesRE AT AIS BB e YRR SE AR ER: (R bl RS

Inlel((Ltal'EGWHlD séhiizophtania €asluropibaticAy tanysuffer from angrisdlof symptoms and
T T T e —————
to substhrtlal §6c84 ahBdiotioimialcedts, @R in the absence of hospitalization or
institutionalization. Schizophrenia affects approximately 2 million Americans. The illness
usually develops between adolescence and age 30 and is characterized by one or more
positive symptoms (e.g., delusions and hallucinations) and/or negative symptoms (e.g.,
blunted emotions and lack of interest) and/or disorganized symptoms (e.g., confused thinking
and speech or disorganized behavior and perception). Schizophrenics have been
demonstrated in many studies to have degraded abilities at tasks requiring short-term verbal
working memory (the ability to store and manipulate verbally presented information), rapidly

associated cognitive “prediction” or “expectation,” ongoing attention/vigilance control and



have a strongly correl ated degradation in their speech

reception abilities. Schizophrenics also have soci al
w@eeoPhuisds i onal skill deficits, e.g., deficitsPErUS2008/009357

confusion in identifying the nbods or reactions of

others, in determ ning what for themis a sociall ) .
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synptonms and cogni tive inpairnment of Schizophrenia _
in identifigng ther soutcgs of pwrsent kg past aviiiars or keernts dishizopyrena is a chronic

C fungtion effectively in ci et e. causes of o
aisordig i o YIS Sl st SERiehhle AT RO ehos e incidence of
psychdil dpvaék. AdthBayie pssiGeN@sy¢hotie @ﬁ@@ﬁ@fgtaniz@g)léyhﬁmﬁﬂh@ tnddy be most

factors appear to influence the onset and severity of

apparephie adiay ehsgsver, Bunthamgedivenyamimmsandcagsibicdapairmeakeli n
. he P nes| fy . WA ia..[ 00 . i . . .
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. g . | . .
Coped USRS 3518 ORI Ay AR LS LB YRR 6o symptoms of
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Thus, it was concluded that positive synptomatol ogy
dopamgrfergic sryethres idscrieaseduehilotheraceeis ofcthe choluiergic sfrugthess increases.

opam, nergi c syst.e M nor.e argunent .in favor o .
The af PSP R G ERle fobfrgr PRGN aST Ry iBhallam i
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confusigsy sorrelated With the pliisy faccaysg Parkinsonipmand sesylts ifomy the property of
suppref TRt aclUEY Stk opalpiclME FeidiR, EuSER oS ncl BN Afiffiive
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examinations of the brain and positron emission tomography of living patients. The important

regulator role of dopamine receptors was revealed by close study of the changes of function
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function. [0007] Dopam nergic agents, first of al

dopam ne receptor subtype D2 bl ockers, in particular,
whadoopemsseol and chl or promazi ne and many ot her BCT/H8M08/009357

widely used for treatnment of schizophrenia patients

I n agcordance with the

of the dopANYRFRICSHFIE™ %ptheeefgsﬁﬁﬂ Rf@r%lér?tgaof[rﬁ% SehaahpBeCsfopamine

receptcﬂ'g Hh& I&%}i%ﬁ&ib%d | RGP %Ma% RHsdvRAech@ s f l&éhzﬁicﬁm and
often nmuch less effective in the treatnment of other

functigphases of this disease. For this reason there has been
i ntensive research to study the nmechani smof the

pat hqgenesi s of schi zoph La and ta dev
0007167 gt ah G ERE HLADaBRSS {epOPYRUR Pilpgkers. i
particul 20RsdpeHi] aREEHISrpyR4iRe B many biliess, hleatidtlyaised for treatment of
fundanment al cause is disruption_in_the relatlonsth
schizoplerenie patienie ingspaifianes with thedepapringthsgm afsshizqptgenia. They
r
effectlﬁegg Q%I%PE El?er&*a?e 8{" 50%% ]P‘{Ygﬁ?sg%{: s\(:hlzgglﬁx ?]h%% ork)tg)rin)urtl grre often much
less effeytvein thy trbditﬁfeﬁasff astgen phasesasttthig idisgasen Fohihisve sgini thd‘re chas been
and nesostri structures and reducin ét ig¥the

intensiye gSERR & St ihsﬁnecheelﬁm <fithnpatoganeHs easchirApbraniang to
develoh%@%%rﬁé’s foR @ﬁ@&%@rea&lm'og Y rédegtipBid for this

ypot I's is usually considered to be the
i ntroduction of the prototype of atypical o o
[0008]ant i plhecheriddwypotiesis apiuness thattthe findamenthl gauseisidssruptidrein the

reatiofirgh PR i poPRRIe Aot ¥ttt o St B BorRi spretypes carry
out a coRfplext tho&ulatsig Weect bR ARPuAE ord fABK @@baﬁﬁhé&tgﬂfﬁy@%hgbﬁ increasing its
receptors substantially nore stron gﬁﬁut an

activityj up@mmféplgmblq@éemssstslataﬂ BLruGtergh tm Fingpt ip\beiprefroptal region,
conditt n;fn% tlltnYc lé\%(% gion?zﬁ REStich Q! eJu%rH an d é@ﬁ% arglirhgmrf& this

ers pre 0 oSt cases

hypotHekigtis @suailp comilder@biosieahie enttcdutti@dbf the pedtotypel b Oatepickls .
Mor eover, cl ozapi ne. caused neurol eptic side effects
antipsychgies; ClOZARING inloccdinigel Brctice. e Refechentigal spreigam of activity of

t
o NS i LR UG P e Bl i
blocked|sbrotaranergicurageptdrs selsstantialie nerastraglathan pepahokrgis receptors. In
addltloglfﬁetlrpgé o Iﬁg tbg g thIA%-e\ylk%lb ?e%légca’ 20 glﬂtegsgﬁ 3 gxegegll?rlug%é(adte%%{t %?slorders
predorﬁﬂt‘lﬂféﬂ 284 bisy iR Idsh@Res GG reditEndial &ﬁhﬁﬁﬁlbp&lﬁcﬁleptlcs
first generation (dopam ne blockers "DB")

Moreomeplozemfl@eausgﬁnﬂgg@ptlveldsyffpctsmnd'fcast}hiezs@pﬁcreri;l‘d Kamg, “The

v s GRRRL: /R P R PPl SR

neurocognltlve di sorders. Today there are a nunber of

[0009]ny potIbats ebtainst i the donesefoftirisaY d6edyodf sewbhd;g’en’&tdtmm&psychotics
are being nade to explain the pharnmacodynani
(serot%bﬁmlﬁ% blogkers rébia pe-calipd %%6§ @PBPSYShOtSs é*fA "AmREoidepvidence

of the %Jdlﬁé gf)rlgﬁmﬁ%@ sHRAE ﬁleq%'ﬁf(ﬁ eI ¥P e RS %en@fatlbﬁ ?d?pamme

om’nant effect ont rotonin structures o
blockesd /{88 inuicdieeffednygp mbwmesynfptdmu;d)f sehizopliiepiaj vreresistant

bl ockad . d t th .
producivE SURREIL £ o CRESIBTS PRI R, e BPpTiaral Spieige). aud
neuroc'o@m%vg\@sg%% 6% 483 theRCAE WSRANRE BPRR R thestd) SvifhietHd f?c{meworks of

schi zophreni a, including one due to the successes of
which p@gmhf@ phebaieg olade{o explan the Mmgcceiyemnmnecl@mmsﬁbatngsult in

the supenarﬂSy SPRAS o%greﬁrste g‘nerﬁﬂ)%hneﬁrokf t}Ng %h Iﬁ%sg%\f?heogre Sthinant

effect on the serotonin structures of suture nuclei, hypothesis of fast non-adhesive blockade

of dopamine receptors, hypothesis of glutamate effects of clozapine). Bioclinical studies in
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persi stence of clinical synptons and neurocognitive

di sorders in cases of schizophrenia and a nunber of
woewpocisadi cal , neur oi nmunol ogi cal, bi ocheni caPCT/US2008/009357

genetic and nDrphoIogicaI characteristics. [0010] The

y thes descri hed a e suffici.ent X | anat.or
the el RGeS Il HRANE 11 B Sty et Per SPRpREYERY, ar
findin &Ier ﬂ{dre gaivanding fdch ébohhﬁh@relhﬁods&ﬂ%&%@ed thatdetd16pment and
| ockade of dopami nergic receptors occurs nuch faster
pers1st@mmftchelcell sympsems and aeuroenapéivsskisorders dtienses ohschizeghrenia and a

numbegggﬁeur C b%a‘i,ﬁ}éeac ‘Illf ?%galrk?‘&&@rrﬁg #&le{lpﬁgr gﬂ)?p %glcal

characpaikti@nt s who are resistant to it (S Heckers, "Neura
nodel s of schizophrenia,” D alogues in C i ni ca

Neur gsci enc 2000, . 2(.3): 267-28Q). On the other han
[0010); e ﬁ*ieé\%fﬁt) eggs de WH@%H&%@&P% e £Xp! sn%}gvel?oabewﬁ“ respect
to a lax%E %gd)‘/"bf BcRNHLRRYEN AL 411 &fd BFinfo tRAL 1A9RBWR thA M bckade of

dopam nergic Systemstill have not led to success
dopam(rﬁrglKaqm@ptorﬁ)cdﬁe:‘rmng’( taster tlgauphawlnecab(eﬁf)ect deaclops. dngdélmlon the

BRI TR I T e—
therapf> ﬁf{&ﬁétféhfsﬁwh@%lreségm(té 10 (SBHRcId3s, “I\ieﬁﬂﬂ- iHodéIs dflRehis@dRenia,”

not all practitioners see t he change of

Dzalogyemt@&tmga{s’\’moscaﬁwe p%f%@@h%@b ‘26drafg3. @mthesather haag, the attempts of
psychog)gx(r%renﬁ])a\é%[dénsisr té)t deg%l% B, 3dd'§1 %g{l/lga%gi chgtwce ?fffescttg ff]ta{r g(?ne% 6Pp ect the

dopamitidr gic ay‘s)tembﬂﬂ @de not 16d tesuctess\(Bi Képurhe. Rérhﬁfg&ﬁﬁ UDiopamine D(2)
response to a first-generation drug_is conpared to
receptqm ahd reirgoleds Ghpi¢Rb ABIRSYFRHC agHpRy U nesessafRd may even be
gn I1'ing productive
Sufﬁm%hpbflglﬁsﬁg%}"%% ?ggglgsg) Qil?'g??%)gel usi ons,
hal | uci nati ons, and behavioral confusion). It is this
[0011]ef f ecAt thesgae timeuhatralltpragtitionersisee therchengd afigenerations of

. indi.cator .of the therapeutic actjvit
antipsygoliS QR4 gAY, MotenHathuns e beRgAsa Vg of theifea that
secondL e%ﬁh%@é&%ﬂéﬁ‘lﬁ&d@f d@a&hmm;dcy maest stand iRwhich the
e possible reserve hidden in the remission that is
therapatmu resmaswomﬁmsygﬁmmlqmaqu;&r@bto\ﬁbatwﬂampmrtdagﬁneratlon
drug dB élo'%: %}ogvt §§I% q%@gtr I one 1(r)1fc Bgolhfaltg Hﬂﬁ]ﬁf \S/eBsgstm %:oﬁ ggy%osm (ie.,

delusxdnsdﬂdlmrrﬁﬁ@@ﬂ hA® 6ehammﬁlt wﬁﬁgmﬁ) It hethiboiprent imqfagm@lanﬁat is the
serotonlnera;c activity of antipsychotic agents for

traditiqrigbindicatqr oA theothergpeytifedctivity Phag amtlpmhqﬂctaﬁemoﬁebrowg of the
notion P)z %eﬁgﬁgrbgz%ogﬁaﬂ&g %ﬁnagt'i y%lh(g%t g@ﬁﬂs Rd Bptﬂefﬁ%g%lf)le rgyr% hidden in

tergic n tor syste
the rentissibn eat iserchieyed sythttepic4iGhiShpy fHiapbe vepnynpoetaatfor Iaer S

in recent years have tended toward the, opinion that
recons@égamomf{f eheAtupdpt P%wgctbqlagjp%y% S SEABE 1 he
formati on of schizophrenic disorder (N C. Andreasen,

0012]" SChigQpis &l widefyRcd 'Tﬁg%ﬁhn&l&%é%b%m fcAdnid
[ ] Res. Rev. 2oobe’§?f£¥§) 12), the glutéﬁg?erglc

serotorgyglgmqtlslty: afisntmsyehatic azgpmwfwghe readigationt of thejr clymrgl activity, one

o B P, B RS s PR e

systemofhé b&fiias n@fvoﬁs?iysfdhﬁ) (THEB). SiidRndmdr r@ﬁaﬁchfeﬁy in€dknt years have
antlptéchotlc drugs,”. Ni hon Shi nkei Sei shi

tendedyigward tha RRINIOTSEAT Coeniys, disruptions péaym&mdeflp%l t9l§ igrthe formation
of schl%f)‘rﬁgﬂgtd%%eg (N @ %{Hréa%leﬁ,n‘s"éﬁlgoﬁlﬁ%a.t e fundamental questions,”

Brain Res. Rev., 2000, 31(2-3):106-12), the glutamatergic system is causing ever growing

interest, not only theoretically, but also practically (K. Hashimoto, M. Iyo, “Glutamate
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stimulation of the activity of the central nervous
system but at sone point it can also lead to toxic

w@Rd0eo183¢ or the brain. On the other hand, depPE&BEE2N8/009357
of the glutamatergic systemcan lead to

hypothgglg rﬁ? ?qu\?%)% : Oracq?x{ t?%}e?q_fgg E%nghg%g)'cw@%gs mNz/Iwn ?hinkei Seishin

taurig P BRSATYAR 2L R2) S T ET AR AR i ca nd
stimulatiom qfrtpagivity of the @lntrlal mqrvcbus gystenh, bet & sgingpamdtiteragiatso lead to

s, one Si ochem C chani sm of .t he
toxic eg{qftrs E‘%rftg {al%c({))q @1 cgﬁleafhaeg gbqs§118n Ethe apergic sxsc{ﬁta can lead
to neurobfﬂt&ft&(?éffe‘éfb Bt Q&@Mtﬁ@h&l Toand Nﬁ%déﬁ@lﬁfg ®fe2kers, C. Konradi,
nmedi at es acute cl ozapl ne otenti atl on of | ut amat e
“Hippaepsipsl lileruwrmlnpﬁl@fwmiﬁ@raa, oNewsal TransmNeA08p S -6D: 391- -905). Some
researcf{%gstzdéﬁsg)gﬁémg %egaebgp%r 8p|r ugg %:g l.llt%[g tg'r:g,]he ﬂlecl{ta?ﬁgcte Scr) er
neurochéidal Slecldnisdh bethe aitidéfadiOdctivity OE tlor@sin®(L. tdh%anf:R.n{ang,

. This function_can be inplenented, in particular, due
Interaction pEdonaying Rétand AYMB receptosrmediates aguie élOIZ%RW‘{ pefentiation of

s OER P LG SR e aayeior gy o8

addltldmet}teaylutmnaeegs egstérhliCascribadltheaskernf co&alinating hiieefunation bother
f undanment a %estl Brai n Rev. 5000

mediatgy gtsicgyrey pthe pgin. R fangflop e by SnplEREREGrinRarticalay que to the
hypoth%ﬁ@dl S¥aRY gf frer efc‘i)@ﬂﬁrh' Anak fﬁf&lbﬁﬁl%%%ﬁl&l e gﬂ_ﬁamer@lc system
However , eguarmte activity of clozaping€ in this

plays anonmaectantcmla) taefaotm tampomny) ptgamza'yori of meitel prooesyes (. of
new ot heses ai.n ugusual , cl ini

Andred3es NeRZopaR et ptaBraa dugitonsy diRere /. OBhers12-3):106-

12). CéntR] oY 819 functifh & 1R&dly ABhielaklo R3aaRidaal #psMHefic drugs.
receptors nedi ates acute cl ozapine potentiation of

Howe@lr,uha ghtt@napsasvuwfrcé@zaprr@fm dlnis gpnngetiereyietds an opportunity for the

fonnath u(;fo r{%v\y hc' 0 he estztggtz ex ? ’tgi% 2%3211%1'3031?%%& %(r:]tgwé' ov Sek grl(r;';?é <|:09er]se of

treatmé}ﬁr(LodhéH a. Rmis‘ang M lgeiat €orDbf d(fpaIﬂlﬁlésD&iﬁh@BE\@D& Ibbé;ﬁ&@dﬁedlates
of dopam ne receptors, the first si g_ns of th

acute qlzapinegioteatiptien obglutamate, EPS Roin rakprefrontel eprteys *J. Neurophysiol,

2002; ?’7@92’?{4 -y A mtgggﬁ%ﬁgnfo%r%g)vﬂeﬁfﬁg?gaﬁﬁéﬂégl Isg% iring a long

period ©of nigtiet Immtelozfsslheslnmn'ganmﬂﬂsckadé 60dGbmiheisceptoon ghevﬁrstislgns of

.t.h ory of t a si s, of. schi zophreni a .t hat
the clinig ef}&@%fyaaaswcgovga orag Prosgtivin ey rePtg J Sacalia eragually,
over sé/vega@ WeeRE QR URAmPIOEISert BE tHEBaleht®! @nldftiond 1448 Ay months.
hyperfuncétioni ng of the dopam nergi ¢ neuromedi at or
system of the CNS and also to inbalance in the

[0013]ser ot Tdwisraleng withwl tieory afyihe pathogeaesis péa@mpyremieet&let was

develogegc? %geggtgvell f ensg}\{% devg tl%ﬁqs?vnvtde?y ac%ﬂ;'teg, dvé/%eer f(t)}be n%la rg%e is

given folliyperfan@idaig df&h@ﬂ@&ﬂn&gldileilraﬁédlﬁtﬂﬁ systent B£the CNS and also to
gl ut amat er%’&‘ﬂ neur onedi ator systemof the CNS, It is

lmbalaa%wél@ gerofpRineRgiR YA pRHS e h Veysigedntly thersdyag been iptpnsive

develoff EpFUEANES aBEHLAGE O S S ERRER! G

diseaseSispayretl bfyahsrujmoxglm tlengdiamatdrgiomguimesichozaysteneof the CNS. It is
ngl ude the fact

proposI t many, elements ﬁlgﬁ Héqor eg lﬁtléa(tj Iaxfrzeeqbﬁgrvgéi ?rﬁ a %bz‘ﬂpgrema patients

are coriiiébiel RGeh BfpoBld¢tio AR %Q)f RIRC Qiaﬁ{a%rgi%%'j&@ﬁx SufIrPtR theddlufamate
WO 2009/ 017836 PCT/ 82008 009357 béhavi oral synptons

theory toff sehizophirends inchideithafact that phenbedishines p bifcksrof tho piVIBA receptor
ion chzﬁl%tei %plg 3f hre] prl]'le 1pal1 ¥ubtypes of glutamate receptors, causes a complex of
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vol unteers: they exhibit alienation, autism negative
nood; they becone unable to solve cognition problens

W@ e@eose36 t hey grow eccentric and their speechPERUS2008/009357
t hi nki ng become inpoverished. Currently, the

phencycl i di ne nodel of schizophrenia is considered to
behavipral syiaptogisghai #re ey shpdar ta theghehewior of sohizopbreaia Ratiegts in healthy

voluntqc‘eg%}l &198 Q{(lﬁgit ahgx?eltf ggelglsgrﬁne tl\/A‘lnllq%?l th%y b‘%ﬁoxﬁ@ HH%@IC to solve

Ihe-1nd psychosi's,

cognitidA Peobl&ns {tds2S: ey g&mehwntrlceirfdethéls spdeeh ahd thlﬁlaug ddcdaye
ot her NVDA re%gp or ign channel bl ockers, such

impoverishad (rareptly. thampangychding ﬁ@@heﬁﬁcaszowesws CP’ESﬁ%d to be the
closestba‘?lﬁ'?nés@ Qc‘l%luﬁgqg tﬁ@hﬁ@f&? bf EUhﬁ‘z ﬁﬂﬁzﬁleﬁ?&rtgbl\i Aﬁlenl, S. I

ower | ev tamnic aCI e cerebrospina
YoungﬂRheuicydiKﬂnneHmdmfld moh’dss,”ﬂmehdsP@}cbo ll’é@r% BR6WE). Similar

effectsg.éq gléﬂ E:Jgur;éql]g q}gﬁ i{l\ﬂﬁ?@g&%&gﬁ%g :c ]lﬂ?é'f hcrheans ketamine and

AMP%IHEI@U@&%%%‘S QMKLIRAT § Hab %Eed ﬁlo%%ﬁvs%ﬁlzbﬂ%nﬂa'bahgﬁs exhibit a
brai n of patl ents not sufferin rom schi ZOp reni a

lower laml af ighitamineg acid ¢n thesqembqusan@bgglddbm nersinl popdedt has also been

ter ut.anmat er,ai.c . fiber.s 78% ddi ti
shownith ATB% Glenbp R TS g Rt paer™s S0l el of
large didheterCiRabIrgie AbetXthhis SO ARPHE M the Badih ©f b@twnbyﬁot suffering
there is also a decrease of the reverse caFture of

from seftizephwienie andithgbdigre lgaﬁgnuléaneseﬁﬁmre,asmf spalt digestar glutamatergic
fibers @/%%O{n Gaddﬁ%ok?‘x]t hg%%r%gggf) 'iékn?f)gi_s og lﬁgﬁﬂ& rm?)ms is seen in the

cerebrdl &mb;y th sehizdpneniadsitiénts; it Itllmié)iseilsdil@dd:dr&tsb o€ thememérbesdpture of
a broad spectrun1of bi ol ogi cal activity. In the series

glutamgte ip bgsal gangltast r ahydr o- 1H pyri do[ 4, 3- b] i ndol es t he
follow ng types of activity have been found:

umm i filed De 6,
Summa g o R AN AR R4 Y Pl B3 o) | SCentr a

depressi ve and antl-lnflannatory activity (U. S. Pat.
[0014]No. Krpve @gmpounids efithpetass of tetragqel hexab r@flébpyudom 3-blindole

derlvatl%els rr\1/ | ti)éFt(a'frfgfg apecgurrffh]f blﬁ g Cgp acrt1§§y ?ﬁ’thf\:/\géd‘l x\gg S4 5-

tetrahydra3 1 H-phaido [ AB-bid aley d{eCﬁ)llbbvmgfty}%%[o‘f a3t1h1y halelteen found:
derivatives ShOM/B ot ropic gVQIch WM, Harhert
antihistanpine agigiiydFPEnL.A13, %eﬁlgi Rec. 63 1968 PE B9800, flgd §ct. 20, 1969),

central\&krégv%%%a&tpmfﬁg]ﬁ ﬁ@r %Q%ﬁi gU%ﬂPLa?W g%gﬁfo@fg]mc' 3,

Larr activit
1970), Seueiepitic dctigsy, (Hmbdm s Adi Pazttxier S65. WiebdhyWiMdl,ivie]) Pharm. 1980,

v.17, N b S8 A1 piters, Bt K% bt abybiney - pyridola, s AR fivatives
show ﬂ@? ?[%WH‘CIPW vl O rdrbartid AN d‘Vlei%srnQ@N \l@(;é B&S, #AMed. Chem.,

khown ave been manufactured. Diazoline
1986, Y@L.26: Ny [10 5. 2083+2099), antdaggressive, antiarrhythmic and other types of
t et rahydro-| H pyrido[ 4, 3- b]|ndole dlhydrochlorlde)
activity.i; yyev M A, Drugs, used in "Medical Pract.", USSR
Moscow, "Nbditzina" Publ i shers, 1991, p.512) and

[0015]d| WEkB&ﬂer(ade&gdlsﬁeﬁ By dia2oline (mebhydrohne) dimebon, dorastlne carbidine
- et hyl - 3- pyri dy ILeth yl - 4, 5-t et r ahydr o-
(dxcarq.lperqutpl@pélln@ agxdtﬂeVﬁH%]pI@, ?Wd’lnd%tfﬂ' ,’hs@hy(im 1 yr1do 4,3-blindole

RO RO A DRy s sherdn

tetrahyfSFA HGR01d8]4)8DJindoleFiliptdredhdoride) (QB&ev p.A3IPrugs, uwyed in ‘Adedical
Pract.”(,j%rsgf(t, wo%cév%,_ ¢ c? ¥zma8 F? I?)lhglrle?s 5195%,_5.? l_geatng%liﬁlgl;on (2,8-dimethyl-5-
(2-(6-methyl-3-pyridyl)ethyl-2,3,4,5-tetrahydro-1 H-pyrido[4,3-b]indole dihydrochloride) (M.
D. Mashkovsky, “Medicinal Drugs” in 2 vol. Vol. 1, 12th Edition, Moscow, “Meditzina”
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pyridyl)ethyl]-2,3,4,5-tetrahydro-|H pyrido[4, 3-b]indo

| e di hydrochl oride) (USAN and USP dictionary of drugs
WO 2000017881 t ed St at es Adopt ed Nanmes, 1961- 1988PCT/US20081009357

US Phar macopoei a and Nati onal Fornula for Drugs and

th d . 1989, _26th Ed.
Publisfra 95 o S8 Wiao e s g r o A SaeferS- Bt Gtk -
yndygelﬂh9ﬂf2b3 @%)tg&%@gan ?—fg ido[4.3- Alndole l_<|i_1}6}§/clrrlocholc[>r41fde§ (U]SIA%\(Ij and USP
dlctlonarmﬁ@rdgsnwﬂlesr(m):d iS¢ates zﬁécmtcd Epmlea 19ége1|988,hamengU§n
th%&@lg%g%g?\%}}\égﬂg ufﬂ,{%?mgs Y% gr '&ongopf\]&afyaﬁr}lg names), 1989,
26th Ea/bﬁq%g are Madivh 2k @ﬁtlhl?&iﬁhh§mg§ cafti@ide (HcABired &f3(+)-arzd

Its i soner, st obadi ne

dlmeﬂwhtzﬁa"r T@sﬁ Rhihexatyaine- 1H@mdﬂ[‘éﬁi\hﬁmdd%hhlédrmhlormqmw nguroleptic
4
agent l%r ﬁlt I a§1 tlhg}})sgsslg%u%trf%:’t &L %gs'(%]éﬁ%htrogder yg G?ush?yé %%’gﬁl}?é Drugs,

ed. by IAeU Mﬁdﬂi&r IMbspywi Udkditdnd] lPlﬂﬂi@h@s Li98% cip. Q@NZBV) dﬂd it§( )isomer,
an anti psychotic and anxi ol ytic agent Abou-

stobadipe, isipown agjapantiyighmig agent 1@}/ {.7Gibe }aﬂQélm]al}q Brgtzsl Lek.

v, 1, G0N, 9800 S48 iR EHGOAREEL 0 BUBAIORS 2,45

tetrahydrorv HAgpyaidof4, 3 -Gintlo Fei dilatdeodlidoridielis 8 GdtipdyPhdlicamsl ahGidtytic agent

(Abougeaibh, g R Igefu S Rassn bt T b M et 1957,

vol.30 P@i Sy 1@%2 Dfnedh:ha8 Bedthed iPhtdRHR as%%ﬁgl?é}gfcea%ent (Inventor’s

b] 1 ndol e derivatives, such as dine have .
CertlﬁmeoaMiaﬂgém B ClasopéitKild#7, SMG(HHD 2nglke, plﬁémh%@i Geb. 7, 1985)
R f.or, trea%bng neur odegenerati ve di seases, such as
in Rusip SIGVEE A0 S P sease. As described in WO 2005/ 055951,
hydr ogenat ed pyri do[ 4, 3-b]i ndol e derivatives, such as
[0016]di NEQOIdesatigedugas. ll PsﬁSnthdSﬁiB 187,788 tagd 71081 }206, hydrogenated

eroprotectaors. e. by del ayi hg the onset and/or
pyrldogb {])1@69,1@ ,qlprlbqtlvgﬁ, salglé a&@@éﬁ‘@ioa{ haye SYMPA aptagpnist properties, which

make tﬂ@lﬂll{s Eélﬁf)d EQ@M QJseg %U&H id Altheimer’s dlsease As
nclu ance i nfegunent, Vvis
descnlﬂ:ldsh W@@@Oé/Oéﬁ% lvyéﬂyghigehaledspyri\k) [4 Géﬂmdlohﬁﬂzrllvatlm such as
di 2007/ 08%325 hydr ogenat ed ri doé (2131'801
dimebo A<, usery) &g huaigg or Yeterigen rotgetat sy By delaying ﬁléea?r}Sﬁbandfor
develogﬂl‘éﬁp&}f d?lrare%‘éga@§dcﬁ‘aﬁe@9ﬂe%ecﬂﬁhﬁ%s%mh%d&? ?@t‘ho RBY/oP Lokdifion,
evel opment of schizophrenia. U'S. Paten [ cat1 on
includmgshstmbhmanSR@ lidix BtegRuteint, yisiorodistuNeanc® @mweghVBIBS As

s 78 A7 o AT e RSP L8

dimebég lakd/ eV €65 tr&atinl aAd/ofl praveRitng ﬁﬁi/cﬂ&léldjﬂ[%@ Ghs¥t and/BF the
use in treating and/or preventin /or slow ng the

developmggt elssshizaplyenion$68. BatentayppdisgtearoNaedid/598,529 (U.S. Publication
{ | .
o. 2B FELOR 398 re CTEOMRREK,! RrRA98SA i
hydrogd¥nited peridad13obindile &énvatﬁ’z@@ Zkuclfasﬁlme@h @k nBuréproddctors for use in
2003 and V.V. G.igor'ev et al 2003. 7 WO
treating gpdfpRIESSHINEENA(9SSIRyEPe Jeoeression Pt onsghand(er flevglopment of
sy, |
o D R T e e P o oo P EE P i Ivanov e
al., 20@ ;2N bgnncmte%eettail ng0Qn $/@rBabtbueiyiehy.,120003 end ¥t Va@dgarev et al.,
2003 devel opnent of



schi zophrenia, including its positive (productive),
negative (deficit), and/or cognitive aspects.
wee@betmbé y, new t herapies inprove the qualityPCFf/UB10p&009357
for patients with schizophrenia and/or are
__.acc niﬁp y fewer or |less severe side effects as
Signifi If6e€urrently available therapies. BRIEF
SUMVARY OF THE | NVENTI ON 100181 Met hods, conbi nati on

[0017]t her apeRSrenRNArRERHE AR e RHARH b &or a08itihilor2REmative
treating and/or preventing and/or delaying the onset

therapigntir dreating pdwetlog) ardfor dﬁlaﬁn@ theayiseteanideor develepmentref
0S|l

schlzo%lgewg 1801}1{9{51; 68 D0 g? vg[(ﬂr‘ogu eg,éloe(lég £l (%lgﬁmr?agl?&&t g’()gnmve aspects.

Preferadly, neSMB&apies ifproR b dicd@etivyt b Clate fyr d;aﬁﬁﬁ@t»am schi#phredia and/or
any of the foregoing are describe The i nventi on

are accerpapicd by deven adessoRverRsidgsitlestsnagpmpargd e parentlymysiiskle
thmap%?d a second agent, where the first conmpound is a

ydrogenat ed[ 4, 3-b] i ndol e detailed herein and the

second agent is an antipsychotic. The second agent may

be either a BRIEFSBUMNMMABRYYORAHE INVENAAOA ypi cal

anti psychotic or a conbination of an atypical and a

typi cal ,anti psychoti ich case the second en
0018151 Hesni, et Gietass. Bharrap S L AR GE angRas for
treanng BYEOE f)r‘é{l‘ent&?ra'hkllb'f' ldefakihg@RObAGE ﬁn@omehwabmﬁamtdr%aﬂea/phrema

wherein the first conpound is dinmebon (2,8

(includdihgris pesiti G, (ogatige namdfgr| cognibiye lasgﬂlcysmlﬁpg phydeanged[did-bjindole

73 d hl.orj de) .and
and antaﬁgpss)g%%thcdgxﬁalggpa({eémgﬂlya%c)?f)ﬁr)%g n | p ¢ Cfgtﬁ? foregom are
describedCThelinventiui erﬂl&’acesrdbﬁilﬁﬁaiioﬂdhér@ﬁnéi ﬁzﬁl&ﬁg g fing? compound and a

0]

(3-[2-&@ (6-fluoro-1, 2-benzoxaz ‘y L peridin-|-yl]
secondeagept, where the first compound is a hydrogenated[4,3 1ndole detailed hérein and

the secgﬁ% ?%érnt gs %y i 1% f&lto'h@ hYIgJ R v IH %é’é[ngmjay l%la @ﬁméxj‘q lg#)ﬁaﬁarﬁﬂﬁ}chotlc

anti psycho art

or an apgigah amtﬂ;isiynlmtloarr aacqnﬂﬁnmelftah@@}phgal and: e pymddl enspdychatic (in
the foreg ion, the

which aﬁlfﬁtﬁ%%%ci pgeng swbla Foneio least R comPomk phciigvention
partlcdi‘éﬂ @H?bt%&éépd SAbin& W RS Wh'efém #aGH9] colrﬁbo\(lﬁﬁ '1§&5§n(ebs)n (2,8-

odi rents, the i1 nvention enbraces a nethod
dimethyt 66(2i(gnetbylkd-pprdybating) @;3n4;511|cirahgdr<1- Bmsidol4ce lindole

cinyarp A g PR ind PP b AEBT R Cl B0 B Bt
restric®8 fid ASRINIBAE E3-[ N[/ (6-HaskoV] zhb@hzda&a@oltta?l)p@eﬁdmd] -SaRs8D-

W th schi zophrenia; or (c) reventing or del aying

methyld@?él,%mﬁf@hy r@pyrgtq[ilzldﬂnyremi ini4roned and/pgia wm‘z@éaﬂwcwlc in
partlcu I‘PS p SI L dne g)é%pﬁﬁn?angﬁtnhdllﬁo F ﬁ)llgsaal{ &eaanglotflgﬁedforegomg In one
var1at1@i JiReantipsy Hobid Rbmpbneént ©f lﬂH doaibigdtiontthérapy isairan iagipigl

di mebon and an antipsychotic. In one variation, the
antipsyeBpHods of the invention enploy a 8 WD 2009/ 017836

PCT/ US2008/ 009357 conbi nati on t herapy whereby the
[0019]ant I AR YGRS EmboliBERS! tht AARNAS &hBRICES) nRIHJIIRTY & %atﬁlg

In one variation, the antipsychotic is an atypical
schlzoplurt:mpg{ymhxdmg:l,ts pqsltumenmlwatandfor cpgm;tlae gypect) in an individual in

ant | otic.is selected.f rou onsi st
need tl}elr%arfp &)5 aE)HVéng g‘e(ﬂ'g%rleﬁ%on &f_ sc&gg |a8 g%cﬁ al who ﬁasqbeen
diagnoS¢BWaR @blﬁ@oplﬂé&ﬁﬁ | LY iStevaRRing P 'dEl@Slﬁ&,g débélb@ﬁlk:ﬂwf%chlzophrema in
olanzaﬁlne/f uoxeti ne
an individual who is at risk of developing schizophrenia, the method comprising
administering to the individual an effective amount of a combination therapy comprising

dimebon and an antipsychotic. In one variation, the methods of the invention employ a



(mar keted as SynmbyaxTM, aripiprazole, paliperidone,

sertindol e, zotepine, am sul pride, bifeprunox,

W@ e@papisee, mel perone, abaperidone, bl onanser i PCT/US2008/009357

i | operidone, |urasidone, ocaperidone, QF-2400B,

SB- 773812, |TI-007, and YKP-1358. In one varjatjon,
combinahien shegpmwherehy, thepatipsishpec 18s0th¢r§b@} ndmeical atigpychotic. In one
vanatlchim’tlj.leaz{dt chtons 15'32{1‘1t étgﬁ%&l%ttl %{c:hggé' I%l%)gé t?zglllatlonl the atypical
annpsﬁhbmcps;selleotred cfromtk&@rem;t eshsfstiagof hepegtdon@ odxo:zraplrst Nng of

h] or promazi ne, . trifl uoroperazi.ne hydr oghl or
desmetﬁy{g&@w&gi cﬁ%nz;qgne guqﬂaggﬁe]?fggqphré)ne REAFIG9RE O anzaplne/ﬂuoxetme
(marked LKk %I ot ™) nQI‘l}')lej&BI% R&lﬁieﬁ Bhé(‘@&@ind&l@' it HAL 1 aAGsulpride,

tri razi'ne oxapl per phenazi ne,
bifeprymon cidsexanies, arilpeeong iabaperidene, dbehansering piemrtdoxlol lurasrdoon,e

ocperiin 5 pqh AR 2y B3 LBRNAA 5 1S oRET BRI i

antipsy@hot@dlis rAb¥iddR! IredHe RSMEHRthE amidyéhotitRé Qﬁtplcal antlllasychotlc In
anti psychotic (in which case the second agent cou

one vagaiinraihe taipichleantipsyahotidiis fekactadt fraro iprogreus FOHSlsilngné

vari at i t he antips Aak |

chlorpifflagfe: Myt PR B SdR i, B PonafBE RISt
decandaf¥) ﬁalﬁbérm])l aholindume! thétARikene, @h@ﬁ@dﬁnﬁ& trifluoperazine, loxapine,

N- desnet h cIozaplne olanzaplne quet i api ne,
perphepeging rpmqbiwerzzlﬁw@mém, andquglopspihiel £ Ingsg epriaéon, the typical

. g el |

anups;fci{&{ &E?%th%ﬁazz?%{”ix 3d M%ar%ﬁ)éu@e %gégcgot@%r uo%g@lﬁaﬁlb% of an
atypica astiggychaic anell mpmabant@bﬁpﬂnb (dmnehlch) taseahs srcond agent could
contairgs oers 310 i ergnt GOTPORHHE) VRPIL PRI Cln hednippaNEls 12
combllﬁﬁtoh%?)iﬁ BRpi&GI %ﬁhﬁ%lﬁﬁllc seRBleh HRondY {lﬁug%l‘;ﬁ)aﬁisfshhg 9t Bperidone,

chl orpro Ine, trifluoroperazine Hhydrochloride,
clozapﬁieu]fil"@ﬂmthyk:l(bﬂ@blrm[ olfahqulmm quétipinge peamsptang, ziprasidone,

olanzalgl?llf: e%%}g?ela(?}ag ({1 O%ﬁh@ﬁ%@}en pa |1}9errfdone sel%ndole

zotepif, nuSTRR! Bifp€nox, B!;éﬂaﬁin@ emel?@ﬁ')né Lﬁﬂaﬁmdnqodal Blt@hansleﬂ?
IC IS a conplnatli on O

one vari ation, the anti
foperidone. sy tsantdony RO, SBYRTRASA TG, anbYRP-1358, and a
typical %Pllpéa:&acho@ Ddy Ee{ ﬁ qed H’? g grouﬁr%%n? étlorggeof Ry rﬁg&\waazr}lleg gﬁ%unoroperazme

hydrochloritie] BuglRahiihy BICl 9y flRpksiiazot dﬁé‘eime@plidle;ﬁHrﬁlohynohndone
admnistering to an individual an effective anmount, of
thiothijeneg Byigsidraincofiifiureeapipe, loxaie PeErheRRiRm PraghioTREARBE;
p1m021d§ zﬂld%u(l)g?n i oiil 1 ea\Ia.'rlgg ﬁ)r{ﬁe Ati r{ﬁgé'h%ucrfg %llngﬁ'xatlon of the
chi'zophreni a Yadm tering t
atyplcal radnpsydhmic mpeaﬂémandvthe @rmmahhnmsycbotmqrduphmhzmet
therapy. In one variation, the nethod is a nethod of

alleyiating.one or nore,.cognitiv t ons of
100201, 5 8 &7y e aethod s FRgof T A ARg G imagp positive
symptéthd §CdchiBpRidRIAYy adMhinRtezRilb AR indidhAlehadictivdlaifént of a
variation, the nethod is a nethod of alleviating one
combingtiofdhesapyy ils ongusriation. demnrtbordsisermetbpd 2bpllaviating dsg or more
negatn?ehg/]n{é) ﬁ%g n(?l(l)%r(])%#ﬁeﬂla l%é&lnl’llgl%%rln%r{?%%flr?(ﬁ{’lg\ﬂgl arcdiRdibe %ount of
a combifdtioatth@apy. Ihlbae Vetidtids tlefméthed & Ao 9 QllA8atng one or more
PCT/ US2008/ 009357 i.nvention enploy a combinatign
cognitiyh SYRBP MR seRiFORIHENi4 Y iadgyRIAETNE tq 4 wdhddual pa sttgefive amount
ofa coﬁ{lﬂﬁﬁtﬁ)ﬁlthergw 'IH%X@ DHidtfon, {12 Ao PTs 2 HENLBE BY?]lewatmg one or more
variations, ‘the antipsychotic Is an atypica
d1sorgamze|dmmpltmh$ of schrzophwyuarﬁy ddneinsbering te an imtividnagl, antdffective

amoung 8%@16 gg}rwgn% e?abpoyt r(l: ar|1}7c’ ofs tgle g (gveedvafrlragg;lst the g xget?logs of the
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ri speridone, clozapine, N-desnethylclozapine,

ol anzapi ne, queti api ne, perospirone, ziprasidone,
wob@npessae/ f | uoxeti ne (marketed as SynbyaxTM PCT/US2008/009357

ari pi prazol e, paliperidone, sertindole, zotepine,

. am sul pride,, bi feprunox, .asenapi ne, | per.on .
inventigp cRIBIQY s fiainbinafiofh TRy e s A RMGNOU, 1 8Liep g an atypical
antipsyRHSHE Th ARY B8f tHefabd v OBiatioBs, i3 Srkbsydhbtic @Ddn atﬁfiiéal antipsychotic. In

YKP-1358. I n any of the above variations, the atypical |
any of sherabeyy yanatians; the atypiral prftnsichatie ispslecsed Tromethe Brswp consisting of

..yariations ' 16 1S .a. tyni. .
risper e, Bby ARG NASRRGOREIRE, Solofe, §Bl e prrospime
ziprasitiyiiy, Rinzajihé/AayCok i(Batk@tediedse it ak MO Marigipragslepuliperidone,
. consisting of chlorpromazine, trifluoroperazing
sertindglel FefePiner aneisulPrife SHEREETON easIPiRg. MelRAsARS: PfRFEIdone,
blonangﬁ‘?dari‘l%géx’?donlg?fu?ﬁﬁﬁng%capex‘@ddepé?%%ﬁhSﬁtﬁﬁ? 'STI-007, and
I'dridazine, tritlubperazine, | oxapl he, pérphenazi ne,
YKP- 1358 clnl any e tleezaboee vaiiabomisdihe agypitat matipspetndticiix dkperidonardy any of
of the above variatigns, the pi cal .antipsychotic is
the ab(kygrvlgﬂéﬁgﬂ ﬂ].g_an.pﬁsy 9tl%fs itp(glca @syfgl'opg{][p@ﬁg ,o?f Above
variatiGfy HRSYFRAdnfipbyhBtic GNERIRRALH AR 1Rf ol %Nspétﬁlglo\fﬁ?lgﬁpromazine,

anti psychotic dand a typical antipsychotic (in
trifluompsmzink dydecblvdidagiupheoazing HEd nt Hiipheatzihe dstanpate, haloperidol,

. different conpounds). ln any of the .above ,vari.ations,
molindopg, Giefisedie MBeh v i Qispione: BB Pod PhepHrine
prochl8#petaRmbC PiptdzideS BhE St @6behfRalt rF4ie a8 Vadhtidi8, @k typical

~risperidone, clozapine, N-desnethylclozapine, o
antipsyshahe isdierghenaziag.ilapny of thepbpwe pirrasioas, the prtipsyehatie is a
.0l.anzapi ne/ f | et | rkK . . .
combi SRRy Ak R e RS B P RERE it coce e
secondPdPefititquld cientaibiat Rastw@diffazanaih prindsie [iaiyostfahe above variations,
abaperidone, blonanserin, iloperidgone, |urasidone,
the antipsyghaticds A 6ombmatianopan afsprakaipsyqhptic selggted fiqm the group

. » . 0l Gal ' ' ed. f:
conss{EGEERAIE SR AL AL MIEKEAILL Pk SR,
perospironé, | ziprasiperrea laneapiye floctetine iiderkefeld s ISgmbyax'@!) HEipiprazole,

. fluphenazine decanoate, hal operidol, nolindone,
paliperi gty FPRRIALS, 2IRPOrS, AEOHEIE, PRArUe FEPRRBS. RSN,
abaperRfnBE0AAsEEn, IRPLAAORY REARIANREocdpbABGIIOF-24I0B, SB-773812, ITI-
zucl opent hi xol . "I'n any of the above variations, the

007, amh¥YKpsiii8oanda fypical entmsyalzaticowlegfediftom dteygrpembonsisting of

chlorpitiazi ffffidrEpehasd B bieiS ity yBisnaritRuRe o fphnagine
decandaf€ hARpEREL1] BoBndHeh @tbthfxcad, [tEvHiaiding t@fgopRFaziiY, Boxapine,

synptons of schizophrenia by adm nistering to an
perphenpgingiraerilorgeraging epimozideapiishisiiclapenthineol ¢ Ghiyidhelt the above

. .t he . .vari A i, 4
v S pLRNOE AL B 4\ TG TR POl and i
typicalsahipgyahbtie perphénazadi ni steri ng to an individual an
effective anount of the conbination therapy. In

anot her variation, th t hod i t.hod of
100215 IR ot R atiasoBie o Bod S et oL TR S, AF g sgpptoms of
schizopfrh& W HdRRhRterihB tdf & irkIMALRG fan \e8eb @b Rflourt BE tHRLAMhAtDn

a method of alleviating a negative and a di sorgani zed
therapg.\Imone vao4ticse Hiezoethed i amithod ©f wiievigowy Dpasd®e and a negative

tPC.T/U 200 /009ﬁ57 adqinis eri.ng. t n i dkvidual % th

symptegpof SetiteRphughia BY admitpslerine fg an indhvidhal s pfecuve amountot the
combiRdtidnhBérapy. dh aadtheivarfaiené hRehddsis @ niethdDef Dleviating a fpositive

alleviating a positive and/or a cognitive_ synptom of
and a disorganized symptom of schizophrenia. In yet another variation, the method is a

method of alleviating a negative and a disorganized symptom of schizophrenia by
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schi zophrenia by adm ni stering to an individual an
ef fective anount of the conbination therapy. In
w@r@vhes3cvari ati on, the method is a nmethod of PCT/US2008/009357

alleviating a negative and/or a cognitive synptom of

schi zophreni a by adm nistering to an individual an
adminigteriag tq yeindividyal ap effegtie annsi ﬁ&th@@ﬁnlbmtlawherw Jayet another
varlatl&[]?ﬁenﬁé §r1§ @He &fl}ﬁeﬁgﬁ%@ R tlée %Mco{é}ntwe sym tom of

eviating a I'sorgani zed” ahd/ or a cognitive sy om

schlzopi}frema by adpiisteting by arihdividwedl an effgetive aatounndf tshled:uaiblnaalnn

ef fectjve amunt_ of the conbi [ t her apy.
therapya A eRRIACR, riagpR.dhe mefodiga R oAt & nssatlve and/or a

r
cognmg{:/ %%ﬁ(gm L schzggﬁlle ia 1Hﬁ9:?i(g§1\f§ 2R (iR adAISATFRB ¢S mount of

ophre |a nistering to an
the comhdamrdnhaiaparﬁn@fet ancItthwrevaamlumtth@methd 15 @ it hroad ofcahlewatmg a
r.a eI anot her i at the, met hod i s
disorgigiieHgatloF 4P EBYYa SRR HehOpk s BB Ts T RedY 8 inividual
an effeE@EMhdbMR of mﬁfonstﬁ%}?? AR ag&har @a\haﬁ@ﬁ" tAk $tc@iddd a method
to an individual an effective anmount of
of allevatig mpedidre, tahﬂ@g%ipﬁﬁ anldra camgaxezeWmm@m@;ﬁ schlh@lnmtlh bﬁ

admlmgtﬁwl% ?(F%Ip og ??*1?\?8 eﬁf} gl*nlg §gﬁ1tel cgrptﬁ)}réaﬁlog era;gya li‘n yet another
variati@f] hd ¥in&thed i@ nmethodofl aﬂl@lfﬂitlﬁigl abosifive, erfegﬁtﬁ\be\/eﬁldmwﬁignﬁfve
t he conbi nati on therapy. In yet another variation, the

symptafp ohghizophgeniay pdrpinastering evAnandiviglval goeffactive amgunt of the
o 8RS T ISR AL ROAE YO .
disorgaiiZedcindioe aaophitive 8ymptoen cOsthizophieaia byt ddatiajsierinigno anyndividual

an effeg{%; gsmgg g%?hﬁv%q%%%?or;fthgpgg)}g&%g%g%@p?IVﬁtht?or{ Veenqtetlhgcri1 isa
metho@@f élfé%ﬂﬁ?@ta sitﬁle o4 H@% ativB a1 isdteAliYR £&or3NtdeRRWeRYpfom of
In any o e aboVve ar|at|ons the antipsychotiC is
schlzophremajopmdahmaﬂetmgS(ymhmdn\odudl anaffyctoife aneing bbthe combination
vari ati t he at I [ hotic..is selected
therapy i iy REMG 2B wTreioBe i hmeihor F S Ftsnuon TGt fgnbination
therapNwheR SRt urtipk RFdAL 'i‘ﬁ@th@ﬂ BB AP bty BicaldRips Pdhofie. In any of the above
perospirone, Zzi prasi done, ol anzapine/fluoxetine
varlatnqnﬁaﬂwwénswbom/ PpeatINgal antipgyichotiez & any @gth pbeyadvatiations, the
atyplcag gréii,]%s Ic 1d 1I§n§i(:)lectgc(i) Eré)m m%(l),ld J I(r)lglgtln%f)f TiS er1 grl(l)eﬁ ‘clozapine, N-
desmethly REAap ﬂh@ n@lania@ir&§ qaaiaine, peragifond Oﬁpnasﬁﬁné 404Bapine/fluoxetine
SB- 773812, I TI-007, and YKP-1358. In any of the abaove
(markem gsanimeex ™) RAPIRFaZelee RRINEREPRR 9@%@91@ 7afepine, amisulpride,
P
e SPEERE a8 Bl Dn a1 ! e
ocapertdtnﬁe,&(DE-\ZGOOBJ $B7788 K2, IThE0T,)apd éﬁ{P-aﬁﬁS dsyopof the absve variations,
| ected fram, the group cons §?2£8 chl or pr omazi

the atyP’rcF‘]r YRS YEHS 3§ HEPROARG Ih PRY P YEREORH éhq—ﬁf}npéi"%onc 15a
typlcalfalnﬂﬁg%ﬁaﬁé & aﬁ‘ﬁ Sﬁﬂﬁ%@ve Uﬁke@i@ﬁﬁ 'tg@{ypldipliﬁtﬂﬂ?&ﬁ)tlc is selected from
hi ot’hi xene, loridazine, trifluopéerazine, = |oxapine,

the grqup [cpheistEng Qf@hlqumﬁwmp@rfhmrmramqmr@@ﬂorm fluphenazine HCI or
zuclo ent hi x f t he . .a t|on

fphefiffneCRE o RelperBodeino Btk Ene okRkgE Jonrazine,

loxapi® Qvl@h&x&?efzﬁrfkt pﬁi&ﬁlorﬁéiﬁzm@@iiﬂnﬁﬁkl@ h@tizacloperthioIYth By bPthe above
of an atypical antipsychotic and a typica

variatienis; thedyRisgtantipgychotioi ReFPheaazing. da agy egﬂ)@ ahgenyargasigng the

antlpsyiiﬂgﬁc?ls"la.o(%énﬂ\}lgeglﬁ)gltgfgglsagy&%ﬁ raﬁtﬁésy&?&ﬁh 'adast%'}nc!aparﬁf&‘yc% otic (in

whmhcaﬁhhmakbmmagﬁuamﬂdmypmnamlantnms&@%ﬂwmCmﬁﬁbmﬁkpdnﬁnpnfﬂw

the gro consi sting of r sperld cl ozapi ne,
above Kﬁf&é@ﬁéttﬁw&w@mtﬁg? a aprghwa}a%e an 4y g} Doy htia seiected

from tf%ﬁﬁ%%’ngg%%%Zperidone, clozapine, N-desmethylclozapine, olanzapine,
11




guet i api ne, perospirone, ziprasidone,
ol anzapi ne/ fl uoxeti ne (marketed as SynbyaxTM;
wa@eioplopisazol e, pali peridone, sertindole, zotepPCEUS2008/009357

am sul pride, bifeprunox, asenapine, nelperone,

abaperi done, bl onanserin, |$§§§£édone | urasi done,
quetiapipe PEFASHBARE, ZQradmBROlagmp] ting fmarggted ag Symbyax™);
anplprg%@ﬁ’ én:’:iﬁgerlcﬁ)%gh%lrtgr%ﬂl%lrl]% %lg@ﬂhr Qlﬁ}’sﬁ ?‘d‘ blfe?,'r&%&egseﬁl!a&'}{k
melperoné,fabuperioas atilommy;dnmpbh@cmedﬁnas‘idmh@@@znmwQF DH00B, SB-

77381 BT R KPR S A WElcal P iRgls BRFFIEY HORbS08 SFOHE

cons T PN, AL ASRAL R BN Sl i

fluphesazinepdey ainats, Malopendcdombhndnneoﬂnmhmbhe thibyidaziagt, trlﬂuoperazine,

ant i chotic r ri done.and the pi ca
loxapidipPRBUEHILS BropbIOBERIT RUROp gDy 2HORFR P Heerus e above
vanatlé(r%r tRtAnAPSychdfic A dAMARV & B a t?pf&m}itﬁbé&dﬁéﬁc %2 él%‘ﬁe and the

adm ni'stered in a dosage tha | ess” than t

typlcalraeaqmwhdtlct perphé¢razigmie anti psychotic nonot her apy ( or

dual therapy where an atyplcal antipsychotic i's
[0022]2&”} gg %.I&ﬁ f ap)?\g err?a%op an a%n%s 1&’ 8{ g?nélﬁlélattlon therapy is
adminigfef&lcih.a c[o@@@e&hatﬂb $&%s elmrtﬁ@t&dq&ikedtfﬁﬁthersmetahﬁﬁsﬁhetlc

met hods of enhancing an i ndividual’ respaonse to an
monothgrapyhoy dHal therapy WAGFR Hi @Y@F?lr?@tlaswch%‘f IsagfiBSisEedsigeRnnection

[ chotic. The
with a BhicH BEADehdlc) KPORAES Lotk R aBit ERENE T
schlzophrenla by adm ni stering a conbi nation therapy
[0023]c onprAlse embriiced: by thesinderdion aantiefeyds hH enlmnvingragiindividaal s
conbi nat.i ont LS adm ni.stered in, an, amunt
respong S RYESHEOUT Py PP SICIOR T (7 gomob e s AtRAPdR o
connectR8RitH the afPIYERONOThE ¢V ea R FtHeR incRalel nfath s of trehiiv:

I nvention enbraces conbination therapies that elicit
schlzomgmathy\pdmlmpﬁeuv@ genmbinatign thm@nmqmmsmg dineebpn wadhan on
antlpsycgb{ ¢ \e/reema h Ig{Sn)t/)}% nh%pglcf% gmﬁmf ereﬁl /1p gn g:enﬁémi ?%ectlve to
1mpro%wmit1@nﬂb@gatﬁeva&fdmr)a @gnitB@Ryinpien 5¥ Savi Phrenia. Particularly, the

associated wth schlzophrenla to a greater extent
inventiop £mbyaces gpmhinaton F}}gz}mtpﬁ(}bp@ gl cqgnitive improvement in an individual.

[ i
The 1n{7é?1qifo}éu%gﬁéé§c J?ig tﬁnéé%gﬁ :Q%n ¢ éyggirlrleay oo%ri‘l € E{bll?ty ( nqﬁx]bves
cogmtmu,bq:ssatssthe nﬁﬁB&AdndIdrSevmg 1f cognityessyneptbima assciated with
phar nmaceuti cal conpositions of the conbination

schizoBFERIANP & SREFLENRY (1R SocteagetPHINRIS HATHBIVIqipY menotherapy
(and matHQ Lb&abd 61 4 ArRBYmBbuld QicRAPAFHATRAS f thd SHRE bPSithilar subjects.
herein, such as any of the nethods” described herein,
in one variation, the conbination therapy enploys an
[0024]ant i Pdganantion ﬂhatemlsammhamm@pytmat edmperifigrsydtiat ¢agmbination

therap)éi utlc.q ps D Dg Hﬁ} d%gz{g? %0%1}1]52 El\?gero? a\tﬁlﬁ%r% SPLcab et IS0 g%th{lpe enal‘bodlments

descritRdthepsiy, Gt a<arysofthe artitds dewmbed de@im utpoﬁ@w&iasrbhnge of
ri speri done, clozapine, N desnethylcl ozapine,

combnatlgﬁzlaegamemalaé% Am pRGHRSy chaticdBai 15 Bpfean a;_rmp%lﬁnae%hotw In one
vanatl&{ Qﬁlﬁiz%{r%gﬂg{hfo{tlg (?g(fr{ 5@?10812 %@155}2(21??}: ﬁgo?\é z?)t:l(o-(le;%/bthe atypical
antlpS)ahmstisp;eleded fromn ﬂe:pgruu;wonsmag ap nspsandmné pdozapme, N-

ri done, |.urasidone,

desmewc%gglg%gg g%zglpggg-,?—g%%%bgyg/ Imljgggrpne ziprasidone, olanzapme/%l%oxetine

(marketed as Symbyax™), aripiprazole, paliperidone, sertindole, zotepine, amisulpride,

bifeprunox, asenapine, melperone, abaperidone, blonanserin, iloperidone, lurasidone,
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ocaperi done, QF-2400B, SB-773812, |TI-007, and
YKP-1358. I n one variation, the atypical

wW@paovpsxahotic i s risperidone. In one vari ati oPCT/UB®08/009357
antipsychotic is a typical antipsychotic. In one

ocaperll\é?frgcle 3:&% gg()@%,:@ ??? %]é i}"lagéd %g}gﬁg})ﬁ i?#e ?n %r?é sgrga?%nf trh% rarlltyplcal

antlps>4¢ btkd fé‘i‘fsﬁ&@dcﬁlé' oA aaon, Qﬁé A8 s%ﬂéﬁ@ @mzypﬁb%l Bi#ips9€hotic. In

uphenazi ne decanoate, hal operid [ 1'’ndone,
one vatidticot, thextgpleal dnitipsychdtie isselectedi fFdmy dpmraup nmsmltmg@rﬁl ne,

chorp BB AT i PL R REBSES T RupBgt 5y f Hphenasie
decano@fel hﬂéfjé?rm}l ' rﬁolhffdoﬂ@ I tARERREn) iotidhz@HRe triffiopefalzie, lokBsine,
antipsychotic is a combination of an atypi cal

perphepaning pyashiarperazine ranloyplpc@d zugloppathinedtlh ©n¢ ivarititing the typical

antlpsy&‘ﬁ?tfc %52% %g%lg fl: esrl]é V%rf;])a lé)ﬁet C%ﬂ{l@%y?% Ec %ﬁac%mbn%?lon of an

atypical Bhtipsy¥kditdnd d typidal 4RIPHEYdhatit QiR vq{lclaaasattume@ahd agent could
antip %/vmr;otl c selected fromthe group consisting, of

contairy @@9’@? fiferent comapins). INope ¥AwdtoR BredREphicRotiCs 2

combu%lltlgﬁ ?ngll %@})ﬁ‘aﬂgﬁ[gﬁpﬂgﬁs SQEE%? gll Erggl% §/§%P&ﬁ%ﬁﬁ§ Bf risperidone,
clozapii] I|§+desmzthlyk:,lozppinepelanzkpm qs&tapinedpdrespirane} Aprasidpne,

am pride, bhife napi .ne, | pero
olma%m%@w%wémaﬂf LAY 1), BRPTaseltePAlRsTiAehe spgindole,
zotepirRC ARRL %%1féa:ml%p9§na ﬁe /138 dBne | ablp Woneaﬁlgnanserm

YKP-13 and ‘a typical antipsychoti c sel ected from
iloperiddre, gxramlqlvrmomapsmdcng: QF-24008%, SBeT8il 2 T1-007, and YKP- 1358 and a

opea S ARG A o LR S HREFRRFAS, B ucRperin

hydrochtbiride M1XsHRRazihd| HO bfl AapRdazint deéanoRe! Rdd dﬁb@}dol fGIRIdBAe,
perphena2| ne, prochl orperazi ne, pinozide,

thiothixens| mmaﬁmotrlﬂwoner@n@eylaxmm @ﬁrphph@lmamqybiﬁzfmrﬂme,u s

plmozﬂe Capngbzlu % hex‘ﬁﬁlx t] onte \%}1358{)1% girl] ﬁﬂ%)ygcﬁ%?lg Q4 é Eombination of the

I’'sp erl ypl Ca

atypicdd @ﬁ@ﬁ@ﬁ&ﬁidﬁspeﬁ&&ﬁ AridRhORPLER BTt S KHtic THdEpHebERT | ON
[ 00251 Sur pri singl y adm ni stratl on of a conbination

ant 1 poychan EATL ot SonE o nf AV NG RON

partici pants havi ng schi zophrenl a, paranoid type,
[0025]¢ hr orsug,pr?s%g@ adinBailch@sh 6 Gorsbigitidn tﬁ@f% Sﬁgﬁ&h%ﬂnhébon and
total Positive and Negative Synptom Sca
the atypicak agipsydhatit visperidopaté elmisal taalgiagtiqipants bqyemg mbwphrema

Anal
paranofL e ity P RRERR! i it B emoalir el BR € na Negative
sympta»ﬁlﬂﬁaer(emtssaac@ha&gﬁn&qe Ipatients fecpidig ipeido®aloRe(i. .,
supports the utility of dinebon in treating

placebee @a@lﬁ@ of yhepdidiesenses W%%%m rgceiving dpaebeprand plaggbo on
PS4 AR R RESLH i R ED iy A9 A0RA Sl Bl WYt dimcton

in treatitgymepativas@tptogis@iisthizaphreriaitustheneort, tha dutarabsl suggested a
associ ati ve nenory, psychonpt peed, visual ati al

benefit Arggngr aiﬁag%ﬁwﬁn@e@écwa&fcu%re@a@F%b%ew dFinpRpated

mgmﬁ&n@ﬂﬁ fa%emPiiiR e RhHAssBGhiVe h¥mBRd gsfdﬂehfo@ér sBQ&f‘ vfsl[lgl spatlal

results of activity (perseverati’ve errors)
memortywlﬂhmrrrbes adpests of exd:peltlv«‘/\émmbmng m@m@wamsaiuba@smy and
he xt Recgnstruction test, th
control o b sy BF L4 ALV ST oF LA BN hieplpfdhe
WechsﬁarMemJ@tSc@léagubtééhQ’ID'tl@&F&Qi&@Gﬁé&ﬁkil&ﬂtest Mrﬁorb{elsﬁ@le
portion of the study |lasted only E?ht weeks, which is

Bourdehwriestdandatdie Jiopver of bpncg)qtﬁtéseelg g, Ta le 3). The placebo-controlled,
double-blind portion of the study lasted only eight weeks, which is considered short for a trial
13



WD 2009/ 017836 PCT/ US2008/ 009357 of a putative
enhancer of cognition in schizophrenia patients. Thus,

w0 b@ge1188sul t s suggest the potential for di NneRCRUS2908/009357
provide a cognitive benefit in this patient population

ofa pufhlve m% (gfncd’ggwé)@dfll R})ﬁ%r{xggét‘?e&’t)sml {1§ g és!u-\llts suggest the

potentigl 3B kifmélﬂ)ﬂttb yroVidees beshitive Stz ﬁnﬂhfsq{zltlant ﬂo@ﬁ&ﬁbn Eﬂfen studied
use herein, unless clearly indicated, otherw se, use of

for a longer dusptyan, particulaglyyin hemempey AMdexepwivefyngtipnsiganasps that are
£ to about" a val ue or paraneter
Slgmﬁ@ﬁgaﬁ%&%@ dﬁgogh%&?descrl bes) enbodinents that are
directed to that value or paraneter per se. For
[0026] ex anfiloe nsedeesein] pilessrecleatlyfiadicated otherwaboust oKthe tarhs s “an” and
., description of "X'. [0028] As used herein, "the
the hk"c’i?%"HFFPa?li‘eo‘HIPW@r apy" or "a conbination therapy" is
meant a therapy conprising a first conpound and a
[0027] secoRdfagehito “UbRleh RakBr %hﬁaﬁet&%@%ﬂ ffélides fand describes)
hydr ogenat ed pyrido [4,3-b] indole as described herein
embodiments that srecdmdteég@ﬁtat valug At parAmeiss pehsst Fer examplhaleecription
oferrid te< é ,c%cu es? s Hsedcip, conjunction with the
T e Coid® n’t st 3 8on'pr| sing di mebon used in
conjunction with risperi done is an exanple of a
[0028]c onbiAalsed herelie Ithgycoartbinutidinnberhpyt dré‘aicmtfblitta'tl@ﬁ therapy” is meant
Adm ni stration of a first conpqound "ipn conj nct| on

a theray eomprsiaga §ixef cagwound And & aecond 38T Wisrsin the figgt cppgound is a
hydrogRPELPAR, (413 bNBAE herthed HelciFpline seWSehMan
antipsytheti¢ andwherd thefirsst cmhpmmd i msaxoinjconjemctoon with ftie second agent. A
h encoPn]Passgs \é %currst ance wherein.a fiorst co %lnd
therapy eQIRpFIsiRe ‘i‘ﬁlﬁi’ﬂ MPChHCOPEEHBR Y g’é*ﬁ?“ Wigdpan gxample o
comblﬁdti%ﬁ%érgﬂnfccgfdlﬂ%fooﬂ}l@ A8, &dxﬁlms@&ﬁbﬂ bsh ﬁ&ﬁ Soinpodid “in
effective anount  to an individual . further
conJundil@twgbéd s¢aomdiagentiinclipdes agindexsgatdudoﬁthaﬁomp@urfds ng the same or a
. co and .t he sec can,be ad ni ster
differefi CRENRiOR Galer Sert R AT S Rlan Ay or AT EHE TR,
adminil@atdshif c6ijahQIbnUSItIUeridotpa §RE afiptit@infstance wherein a first
adm nistration or different routes of adm nistration.
compoppq (Sugh asdisreboptignd second pasnt (sush ag sppasisons ehpeiphepazine) are
b f.
adminSRRIARER FrefOR Do b A ThAAIBLEDXs Brlll BB AR, B
understbaid|thatahelfisst Scﬁﬁpdsldldaegﬂr’the sdcohdhaganuim bandrinidtéred apyiffesent
dm ni stered qonce daily and ereln he first dalltyéof

dosing enies; qrilpterv b qg wstered peipg the same rou
adminiriRid ABEEShYrotdsbe tahﬁuﬁ&?z@ﬁ‘)ﬁ ﬁ&elﬂgtafi’d'éd adiﬂﬁﬁﬁrahhﬁ‘ “in

second and the third daily doses of the first
conjunctopwithd embmcesiailodisg eagimiem Iwhneby arfirstrromgivsad o€ thgfcombination

therap BRI BT P rtod Ao HRLrRgR S B SRbinaton bgrepy i

adminiSferedddficBidafly akd ARerePihe RXATARAY Qlosd O the ﬁ%ﬁébﬂ@bh@ls administered
t herapy conpri sing di nebon and risperidone, dinebo

simultapgpuli withidhe sicone pgent@ad Wem]@e seaond and dhecthird daile doses of the
first CO%? rgupld d%%n}’é?e?gd XIB% (1l1 ?ﬁ‘e %bse X oq% sle ond a e%tg. {(lls further

S NAL di ne mni'stere

underst@ashdthiaﬁerdﬂﬂ do,sl@ndgma)p emawkhﬁﬁgdmer tHeec ol dﬂaﬂhﬁmedanon For
daily. In sone variations, the conbi hatian therapy
exampgptq %)PFHPPV‘W%‘hﬁﬁ’é’g cgﬁ)émé;‘ngfhmebon and risperidone, dimebon may be

administered daily and risperidone may be administered weekly or less than daily.
Alternatively, dimebon may be administered weekly or less than daily and risperidone may

be administered daily. In some variations, the combination therapy optionally includes one or
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WO 2009/ 017836 PCT/ US2008/ 009357 nore
phar maceutically acceptable carriers or excipients,
wmorwpkmséraceut i cal |y active conpounds, and/ oPCT/HE2008/009357
substances. Thus, the conpounds in a conbi nation
i, avent.i on

more phUGRRIIAY Fecepiahe aTiEg s FRCipBRtsaaon PhThRERically agrive

compolft, &RDEr inbt sbtARES Mthuk OUE 8SMPSurRIdTh RicEinbiation tHe@dpy of the
each conpound. [00291 It is also understood and

inventigh ewiylbg adonvieigead mumiaﬁydslmlt@tmpelyt Preqontigp@ysihsng the same
e firs 0. a first .conpound” i ncludes
or dlffeéﬁrg r?‘étF%?é (fn&l Sraﬁﬂ a‘i)'roeélcce}}}g “éa°“ndyr| do[ 4, 3-b] i ndol e or
pharmaceutically acceptable salt or other formthereof
[0029]as désis hisbamdeld@iodiand chedelh casvdyde be aliip disotbsdierthdtasference to

[00301 It is, also understood and clearly conveyed by

“the firstgognpauad 857 Brst pRmpewide ingledesagd reierdo aay b Oga%amd
pyrido33;b ng 3¢ 8P hR Rk icly B BABleal o Btel APl 0F i RSribed
herein,aaclepd thblcempaltd dineebeof . The second agent may be an
atypi cal and/or a typical antipsychotic, or a
combi nat f an . at p' C ant i oti.c and
100301 g 168 el @ig Bt BleaRy shvayBa S % BBt heuaglorgnce to
“the se&Hd %eﬁ%r%a@e@hd'a%@ﬁtt of Wofibir{afib R MerapOimBRIABIEG refers to an
~ [003 used herein, the term "schi zophrenia'
antipsyichetiaefeghaghiceugeatly aneapteblgselt thezent; B}ppg,secgmd agent may be an
atyplceﬁ %.%!i/{z) PB P rp(i“cnall tg‘?sgm(glcf 9% Egorﬁ natl(]l}]Ip 8% %détpﬁibalbalﬂtipg&pcthotic and a
typlcal@hﬁpiﬁﬁﬂﬂldﬁﬁl whydhecasp eHeeodrdll dg¢ptcoul® S(brﬂaiﬁ|at lespterwordifferent
undi fferentiated type schi zophrenia and deficit
compoyidfdr one and/ or those described in American
Psychiatric Associ ation: Diagnostic and Statisti cal
Manu [« 3t
i e T B S S
of schiﬂb;ﬁs&ﬁ:ﬁ koawn onthe fartDirsbakes bahxﬂotFRethetd chiasinihitype, hebephrenic
obl e ot herwi se kno 0 skilled in t
type, digprEAnTAGR F, R SUSaAY o Fesdtal BRE OF bPRTesatrist fEnotthizoBhrenia
and defi€it SyrRirdrAe ﬁﬁ@o?ﬂh%@é"ﬂ@s%ﬁﬁ@d AN REN IRy chidf¥ Assodiation:
typi‘cal antipsychotic. In one variation, the

Diagnastiniond tdtisticalidersysy oJéMgmp] szﬁd@my]ffpm Edltlon Washington D.C.,

ant chot the co |
2000 of H}Jnﬁﬁatgo{gs' gtﬁlgstéca? %as&?catéo& é.fgglﬁ%aﬁg% : Cd"ﬁi:lafaed Ir?egllth Problems, or
otherw¥@kindivin@® thdsB ekitledx fietaron t herapy enpl oys an at ypi cal
antipsychotic and a typical antipsychotic. In a

particul ar variation, the conbjpatjon therapy enpl oy
003215 arks yseg Brist. the TR ANERSXENCNT é?flﬁﬁitE&Pg 5%%&;&%&9@%1%1

Cc
and/or &/ tiékfled(] edggiﬁg})c Ot'(l)cggri O% v%iéé%hhgllf é:?ﬁltbh?iﬁéﬁ {ﬁgrré#y éartﬁgllo?/s an atypical

antipsyghotiqp 3y ohevaridtionnthe mdmbamatian thepaycdmpliogs & hatical aaidpwelsotlc In

MR (R e S L
antipsyR DR 178 Phfticuldd @adhtyd, @R co%[&heﬁﬁ)hQHé:ﬂaMC emBlYS R aﬁtnpsychotxc

activity of a ser ot oni n- 2A (5-HT2A) receptor and
other thpamityricd anfipjychede in one ygriation, amstypisal atipgychotip lfb¢xcluded)
10% 20% 30% 40% 50% 60% 70% 80% 90% 95% or

[0033] éocg%(%%&g@ﬂg%&g’ft Rrh hgtyf)?caygtﬁ)g}o&{o% & §2%8ds an antipsychotic that
reduces or eliminates an activity of a serotonin-2A (5-HT2A) receptor and a dopamine-2
(D2) receptor. In some embodiments, the atypical antipsychotic reduces an activity of a
serotonin-2A (5-HT2A) receptor and a dopamine-2 (D2) receptor by at least or about any of
10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 95% or 100% as compared to the
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corresponding activity in the sane subject prior to
treatnment with the atypical antipsychotic or conpared
W@ 200vle783®©r r espondi ng activity in other subj eceGI/nS1008/009357
receiving the atypical antipsychotic. In some
embodi nents, the atypi.cal antl chotic i.S C
corresiE TS e Sadt SHucdiner b BEAPReth Ut ies] antibsychoti
or conéaﬁag&tﬁe%%gﬁndﬂgg?aﬁv% i 3@1@9&% eckndd receﬁqﬁg i dgbical
site for a ligan I n” sone enbodi nents, the atéplcw
antlpswhom@éy stbmc cmbpémmpameeatmlcajuandps‘ygh@t@ iasapatilosf Binling to the
a_ 5- FWZA%%ece tor and

active §1 C(gpf’? l st olnl_? arﬁ g&?@t r]'eg?Pto m Teqs toa{eil% %grnd%zg site for a
ligand 24 S(ﬁﬁé’@rﬂ@émﬁleﬁﬁdth@ avypitlal Anti G ERItRY is ashbie SIDbihEaE RS O

reversible or irreversible. In sone

alloste@m@ﬂﬁé Agast onenef 2 %arecmtm Wﬁatrf:@pmm}eee@tqrmélon

e TR By R8BSO 0L 3T G BHH B0 ISH R, BBy b,

revermbhﬂir&ﬁs‘a@ilb&ehﬁ@ﬁnm&ﬁdlmesﬁsJ s atyPicl ﬁﬂtqisyfl’aylcbeduces the
acconp anled by overtly increased nptor aCtIVIté%SM
eg,

amouna%%?nt& f motoridmeffRcta Pedt e RPY AR 4 Sidg &ftsrts &
I
skathisFHBE Bpl A SARKAANSE MAcLIiB hid) L3l dinicd WPoverd
increased maotacdotivity p dyftynini(g ltrl:hvbyl,enitmsmi}ikn 1ne‘$hleh systsbed mhiscle
instability,. resting.trenor ces an or
contradt{ink R (v InE £ FepRatit P e O f BB A RORE: 1A
Parkmkdh\{é?ﬁ w{a?echerlze@ By Pi%ﬁﬁ{ye EﬁadSFPM@ﬂE Bodturdl Ghdtsbing, Ridting @emor,
to grimaci Smacki ng, tongue
maske@ faﬂess mad orshuffhdg gaﬁ)g iang ta@let: Ideslilnm (remnwgnpml@dtano
t ypi cal anH| uﬁihotlcs vqui ane 1@ ?
p“rpos%gi %‘8%’%‘“%% S g“ € %ﬁ‘bﬁn'é’%m%% pa?‘%‘i &%ﬁ ongue
protrusiéH, a8 YaRaid ¢Thé Nid)UskeconiParediofy piodl antipich8cd @ven to the same
ri speridone (marketed as

or otherisubjets al sfadasd dasep. £xages o ragypicad apiansy ehafics incdude, but are not

limited’ tlf) ﬁé%ﬁd?g%&%rg&lsb ?E E&Jg&rd&lmgg; 2- 0[81 (g f]_uob? F} er b?ﬁz Xazo 3
yl)pipenilin- lqll}&ﬂ@ﬂ)] Denetiyred, ‘Kepeuétralsydropyrldop 1-b]pyrimidin-4- one) clozapme
d ozarllT %ﬁ chl or g- 6- (4- net hyl pi perazin-1-yl)-

(mark%%%@leﬁrﬂ %éh%%ﬁééé}a?th@plpeméﬁél W cl ozapi e
o SRR 7 et oo (S BRAL L4 o
metabadlite of clnzamme tAdadlaPharmadeaned picnaefthpmkBiasel [ladinical trlals)

olanzaffR SRS BN S RSl g ta ksl -

cl(i, S]Bénzﬁﬁfa%biﬁé)q_%ét& {é-(frfhrketed as SeroquelTM)(2 -[2-(4-
bl 1, 5]benzoth|azep|n pi perazin-1-yl) etho§¥%4[4

benzo| é][ﬁgﬁﬂhﬁn)zothp@pmgpﬁ yioirerqzin-d Wefhpxpf}pthanol) perosplrone (cis-
120 B o BRI SEISYAR b ocosorie),

mpras@bﬂiﬂ (&h‘idrld&ékﬁas( Gesdorirey543-[4-(1,2-benzothiazol-3- yl)plperazm 1-yl]ethyl]-6-
(1, 2- benzot hi.azol - 3-yl) |pera2| I y

ch10r01 I}Hﬁyfigmn@ [Zcqneawan@pgleéﬂwewaﬁ (mepsketed ag,@ymbyax

f
anplprgirclﬁg Iﬁg%g@? A 2&%@?&;@% ig@& K28 S STy EMin-1 yl]butoxy]-3,4-
dihydré\iH-qdiydh)-Q redpdlipefidods harkéted aq)hwagd’)"p(3p{élﬂ[etz(|6n- 1-yl]

but h dr o- | 2- d
Muorohehgsidbibarzak  holgmry sl Tt St ) ©
dlmb{§%W@b]&cy B)5- aaeﬂizp@ﬂégdéé!rdﬂowalso known as Serlect™)(1-[2-[4-[5-

dr oxy- 4- et hyl
chlorod-@zRisiropiny]) 4ndoled-yHclapipesdylieshy DinvidazolidéeR tdna) @btepine (2-((8-

| so as, e egt 1-[2-[4-]5- . . )
Chlorogheipo TR RP STRRAN N Simefit Sy fine: mpisularids (FamigeN-
[(1 ethb/]pyh%lldﬁhzllb'l)ﬁieﬂ'rﬂ]' m&bylsumhﬁm-ﬂ&ﬂ(o&y(ﬂe&zmlde) bifeprunox (7-[4-
Chl or odi benzo(b, f)thi epi n-10-yl ) oxy) - N, N-dlnethyFethyI
am ne); am sul pride (4-am n&- N
[(1-ethyl pyrrolidin-2-yl)nmethyl]-5-ethyl sul fonyl -2-net
hoxy- benzam de); bifeprunox (7-[4



16 WD 2009/ 017836 PCT/ US2008/ 009357 [(3
- Phenyl phenyl ) net hyl ] pi per azi n- |
WO 200pAoBIBOenzooxazol - 2- one) ; asenapi ne (trans-BEDHEING009357
2-nmet hyl - 2, 3, 3a, 12b- tetrahydro IH-dlbenz[2 3: 6, 7] oxepi
5-c] pyrrole) erqne (1
(G- Ph?f}y[éxa}eapsh@ﬁ y lpwe(%lrrrétﬁlﬁH1bené?ca@mld%/Py@u?S&ﬁaame Gﬁ"’é‘f =3-chloro-
| 1-(4-
2 S o P s eyl om0«
ﬂuoropheyyl)){éh(lﬁlemenhymqm&);dyt)boﬂaaﬂsma)mbapeﬂc(ohee(ﬂ Hyi(4- (&-ﬂuoro 1,2-

v i, i PR 2 0 2 b ne: bonser

(2-(4- e@HWlkﬁF&gzﬁ?l) 4-(4- ﬂuorophenyl) 5,6,7,8,9,10- hexahydrocyclooctagb)p?/ndme)
Zoma 3-[4 | Uor 6-'1, 2- benZi soxazol

iloperiddne (mapleqtedjamr]imﬂ?i)ﬂ;[]’r [3 [#r6 flomyp haryenyisorazabRe))- 1

L -

1)-1 &z lxl)kﬂ'grw- BogelbBexyathin)de3 -blcy@E)@’DE 1 D}%E@edlcarbommlde)
Y ﬂllf& 1%1 fluoro-1, 2- benzoxazol - 3-y ﬁrb’l peridin-1-yl]

ocaperélony (3-[2 [[ 1-66-flypioet Rybepyanagel %yh)pwppgmr HpthyU-2%e) ;

ameo T g8, Linbtsied 0, pmpeecle donaiosap -,

yl)pipe@i)d:inyﬂiﬁhelﬁﬁSllZﬁ(@e&lbﬁifbtcbiﬁazﬂ% oEé)CSBCUBIS@l’I {GlaxoBmithKline
Phase || cI|n| | - 007( CeIIuIar
PLC; cppgnthpingRh aSFHcc b mf@ﬂu ﬁl 495 (IIFiﬁaaQE Iy a{: hgrpRigs, Inc.; currently in
Phase | Elhﬁ&a?)tmal?)n dnd’ W?@% BRIFBAALITRAEHE; hRkRtly in Phase I clinical
currently Tn Phase I clinical trials).” [0034] As used
trials).her ei n, the term"typical antipsychotic" intends an
ant i psychotl c that reduces or eI | m nates primarily an

activ am ne- 2 tar in,ar ersi
1003415 144 vss8 btk SRR Pt Abuitsgeiiso i i S RETNHE tha
d wioelﬁai @R pripSY L 8h hetivigfead @02 D2} dctordin aR@versibl
w ucerecept (;lra btplrat Igast :)r1 about pgﬂlg of(lo%/oc 0‘3/0 n?floo/;]erSl =
irrevergibby, mamyy. lgcome zovodgooats, dhetypicgbantinsydmtivyredicedamagtivity of a
i d, v t 0 0
D2 reckfiof B €2k 5% POSR LAY of Ty 20%, 38, PR SUHRLRER, 80%, 90%,
596oﬂuwnaaedmhpmé&aaﬂﬁkbﬁ%gnmﬁn@gwaoﬁyurmysmﬁe@mhaﬁpnorm

treatm%rg ﬁzsélt}btﬁ?g 6&?&% rﬁfelégs!y¥ (Qt?o( %;&%gé%?eld;gltth%%g%mggé Igcctlwty 1n other

subwc%%@@c%vﬂigl i d?}ﬂié&g Ia%xgp Oﬁotﬁzcﬁ ¥c§n§érh§o<ﬁfneﬁtsD§1ert§ﬁ€£t or

|gan I'n sone
antipsyshbodismapatde of hmdtrggnmﬂm acive isps yﬁdn Derccepmrc(agalal tendifig site for a

di t t t t . .
ligand PR andehBofimels, "G acdnenfiic & Rl G S Piingp an allosteric

site of 8932 IlebéBt&e ‘Exﬁﬂples &'t kyi ¥l QRFSyBRot{RBHdIEIC BuBdte not limited to,
Largacti| TM or

chlorpmnzingi (mk@tqdaaq DargadtdPbor Dperpting’dh (G- @z¢hhorpel0H-phenothiazin-10-
yl)- Nl}yw iet 'gt%rﬂ'}%é A l%)r g;af'ﬁtoio&%@ hydrblfibHPY ABS53E! ne
methylfiieRasini peJpeapyl}-1-(iti upksrpsthy b phenbthidines ﬂﬁmiemlh@ﬁen ot

hi azi ne); fl uphena2| ne HCl or fluphenazi ne _decano
fluphepazipqdacarpaie(mketed an i alisin P es Brali¥in Decanoate™)(2-[4- B [2

T
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fluorop en 19%06 Nfégc; E)Bwilﬁgqgrje @qﬁrgqecF X%I;@}Janhfﬁ& é&ln%?negh 1-5- y

(morpk(cﬂﬁ\[thIrﬁahﬂ§ IWQRE_M}{yar@hHMBda ﬂBﬁé}%{h}&mxene (marketed as
ol i n-4-yI'met hyl) 6, 7-tetrahydro-4H1 ndol -4-0

Navaané*))((Zﬂ-N Ntmméxyé%[ﬁg(ﬂgggtbﬁlpgxrazm 1-yl)propylidene]-thioxanthene-2-
sulfon%\nl‘fill\c/lgf;ﬁa%ééﬁz% d@'ﬂa’}li(gtl {i“é.% )?gﬁ.{lﬂ M @02&4[(@} T*/Igthgl%ﬁpae%ldm 2-
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sul fonam de); thioridazine (marketed as

Mellaril TM (10-{2-[(RS)-1-Met hyl pi peridin-2 17 WO
wWQe9INO0BIB36 PCT/ US2008/ 009357 PCT/US2008/009357

yl ] et hyl } - 2- net hyl sul f anyl - phenot hi azi ne);

trifluoperazine (marketed as Stel azineTM (1

0-[ 3-
ylJethyl}42 mpethylswifaset-ahenethiaging ) irdiyaperazinet (markgiest @ﬁré*@hyinﬁ“)( 10-[3-

come SRS PO LR PRI B
as Loxypac® benhaoitdne i 2-Chlersalde@-methypissratieiazi ne (mar ket ed

. as TJrilafonTM (2-[4-[3-(2-chl oy o- .
yl)dlbell@[_brﬂ{é HAOXAZEpIng); pg(pbpl}azﬂ}eo(fg%r#%?cb%sr Teikafon™)(2-[4-[3-(2-chloro-

- v| ] [ ) i .

lOH-p%%l‘g%?%g %\)/l)l) %gggliél%g{r%?ﬁl\/l[ ﬁgp@fﬁa&dﬁ rplf&th?&p@r%zme (marketed as
CompZireit BUcEhte¢Dd T hirditematil? T‘)f@.’-!(chlomc_»ﬂ DB -(#-npithdr lapipesdzimyt Jpropyl]-
10r-pishpliisgies: pgmedgrkgid i3 QoPoakChy T Bty TupfophenyDbutyl}-4-
piperidi’ril}ﬂf'lj3ddiH%drb:2Pib§nﬂanBfé=2bh efd mc?jcﬁ)éﬁih‘?xé (RARkieda’d

zucl openthi xol (nmarketed as opi X0
Clopixpl Rihydoashlagided oV Chapixsl ddscaadate™)(cis(Z)-4-[3-(2-chlorothioxanthen-9-

lid %canﬁ_ t_e.TN%\%ci gtil%%-lﬁ- [ 3- (2-chl or ot hi oxant hen- 9-
yhaeng/proge 21)8\98 PR Ser azi neet hanol ). [0035] As used
herein, "treatnent" or "treating" is an approach for
[0035]0bt aiA¥ wgd Acrebig ITatataical” qrudasnd dsl af epptbich foRobtattinga
clinical results (e.g., reducing the severity or, .
benefi¢iglroxidesired I@fl’llt, dncluding filwﬁaltrﬁgﬂ@ &8 ir@c&pcmg’ thg geverity or duration

of, stalfl A O PR IR i SLARIA (ichemical
histologicapagier tehatibiad) ofisebiazbpleraniapdioe pingiosds afithis deeintien, beneficial or
desirec{ﬂ%‘;’\;\g{%glbaélbglg%&%gﬁigg{ -tg,%l lelglj@glplt%g ﬂ%ngfﬁplgll’slagsvolcgatteldo vr\]/ith
schizoptrBhia] GHIERAmEht Ifite SAERYE 1R syhiiRomy BRbEERdAMRPSdhdoplrenia,
W th schizophrenia, preventing a worsening of the .
prevensingp tversenarsgs ofctha sy ptentsrassasinted pithsphiaopliremb Udelnding positive
posi.tive, and/or negative and/or disonrgani zed . .
andior G B /oF P it P b AP RS A eh e e gpalit of
life of tHok& siftferirpapdin SeHikGptirexda f deorbasiaf kiOmI3e N biher HREICEASSYEquired
t he dose of other medications required to treat )
to treaksschizeplgrignfidaying thpragrestien pf sdizophicsip ad/or prolonging survival

o seiZF GRMEAINE O B IR SURHXRlp Bl plogd v
is accofpahieddlyi mororifawengige effscs thar dhdse tieit Are contmently aspeintabiwith

] ,b% no or fewer side effects than those éﬁh%t ar(?3
adminis@aiRmlAnipsyshpte dereni LRD aaaraRyEpidel 9eF eifects (EPS)(e g,
akathisg'%lgdggtt%gﬁ?%%ﬂ%}sgflig&? actiﬁ gﬁkﬁ%s% bR ARV f&ined{aY €n one variation,

I sia, dystoni a;
treatmé&d viithnas comh bimatiac Une mpghed khenieserdjonaaduces.odévminates the number or

e G S SR SRR Ao s v
extent BlanThétabies tHah8o ARRMPrRE doSink SAth LfirsE &ShApdindesusly BPEREbon

of schizophrenia (alleviates cognitive dysfunction) to
(e.g., vhegrcompared te thesame: ¢rasimilprcindiyidugls Whe argonrastangipsishptie

. .. fosin ith a fir nd. such i n. . . .
naivi S HoslotPu A Rher QTR an Rt B S RO s lndhigered i
conneciofl with Afypadal hftipsebindticeor wheek Widlorarhoreningsi bt foa pypical
_ dual therapy where an atypical antipsychotic is
antipsyshatic ase administeredbonnect i on with a typical
antipsychotic or where two or nore atypical or typical
[0036]2NT | DEYERAThEfesh, ¥nfesREIRMN FdRCRD) othérAR6theASmy 8&findividual”
herein, unless clearly indicated otherw se, the term
intend$ @amammohlyindlyding but not limited to a human. The individual may be a human who

has been diagnosed with or is suspected of having or is at risk of developing schizophrenia.
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intends a mammal, including but not limted to a
human. The individual may be a human who has been
waelc@gnosaed with or is suspected of having or iBCHUSI00SK09357
of devel opi ng schi zophrenia. 18 WD 2009/ 017836
. PCT/ US2008/ 009357 The i ndi vi dual may be a human who
The individugl may baa hymapgyho exubitsang o5 sxase pEPRGME asspciated with
izoptfDhi vidual Ry bR RSt i ST heMiRe bed;
sohizo RO A PAY Bl el By oS! WO TR LD WM pRedisposed to
developmigiszlapbpleenia. Inlome yadatvar, itk individitah enaly rbeliaiushesl whaliasieen
. a hunmpn who has been . di agnose ith or. is suspect.ed
diagnogid Y PRy SIPPOCLeCLRt TRV B G I e HoRek o BEGH R
disord&H ROSfES ariatitn, IREINRFA@H Py bel A WurhAHwHb diiRbitsBYe HEmare
human who exhi bits one or “nore synptons associ at ed
symptams #sseciaied optir sshizbphrendom digerder.|In ooe sanatianathiegndividuel may be
i ndj vi dual . be., a human,.who js genetically ar .
a huma W i 5 Be g PN of BBt areti bR o SeRnE s e By
disordéH E61i#SFarialifn, AREindafidhad] n@iy, bel dMurhaitwiéd HidbeciBiadi®sé@l with or is
- human who has been di agnosed with or is suspected of,
suspecteghaf hgvioe or & attriskiof devflopiag sehignahigeivadiserder de pne gariation, the
.- Qi sor . variali on, . a
indiviial R85 BF 5 rhfip ol BT it or bile ool Wl o B
schizodffécfive dixbidendhione vhratich, s iddividuahman ®e \adiuingin vl istdefetically
i ndi vidual nay be a human whg is %enetically or
or othegwise PrFUWoss L@ deyslopmersshidadlis iy fiporderi zoaf f ect i ve
di sorder. [0037] For use herein, unless clearly
0037) Ndi 42} 5k RLDA! WIS cIERE iRERRIABEHARisE NEE 2P (HBYon IR
[ ]adrri ni st er%g to the QI n Il%’vllﬁd?ggﬁe by eani/S avai %br% (o)I%sagr;a y may
be adnfipistereditoahd indstiduad bp@op dvatadle desegntdrmg@he fioft campound and

conbj nati on .thera may be adm.ni stered. in the or,
secondHFRLflch o LA PVaPRE= RS ACHUNRUGHE oA P fgrent dosage
forms ARPHE RGO fhcHRR 38R s 04rius doBadBrid& Th 3hé QfkiatidhCthe first

first conpound or the second agent or both the first

compogadrpothedeeand aghet dwvgnthedysirnomypound andtsisaearidngent of a

combirgar%%glqg ra]l%ys {s?arree adiim i r%& % % i}uﬂwtdh 5| ésrlldéo]\g/llvgﬁ@ol Pindediate release
conventional 1 mMmedl ate release osage orm n one

dosageVfdfrh Allni 312, vati€or, ith& firs€ oorapouid dathé S ofd agend oABEthth®first

both the first conpound and the second agent of a
compoypd Bt eiseePndrigentRf § combivatignHherpRy t/ase agiginisigred to the

individudfievd Qﬂ%line%srel%asctul%hﬁio? ﬁ]grt 0f h B Binb PIIRLQE ﬁfs‘?érh, Qxfgfl 3sa fsystem
sustal ned rel ease syste such as a syste capable o
capable uf swstaining thdwater gfidelioéryddithe/ermypadtith en talipduaidot @ desired

.individual, for a desired. duration, which be an )
duratiag, WBifhdBR 3 PERNGFationsUgh st ARUPR TR FUIOPEHJBs the time

requirdd'8Pa tBfedpbh&ing B fHebl8drdi Qe Bo&QE TEMPRIYIASE the same amount (e.g.,
i mredi ate-rel ease dosage formto rel ease the sane

by weightourrity rheleg). of compowned,gintd can b howmsloe diysofs desirpd dntdtion ity be at

can be,.hour.s or s, A desi.red ,duratio be at
cast e tug P Qe B el EPfe PrRoyRT pEhay Be s at cas
about @HHArE bs hele 84 abANC HdrAorht TEAYt Aut 24 Bours 8f al I8@&% hibout 30 hours or
about 6 hours or at |east about 12 hours or at | east

at leastahoyt 4@hows gr at legst aboytdZdroupiat 1ot aheyt 86 beurs gt af lgass about

out
120 i BRDRNGE1 B ool SRtk BRI W JOUL ol g 8RS o
about 2 easks, atleast abdut 3oweekn| & 1EUslsout drvekekarat bastedboie® sieeks, or at
about one week, at |east about 2 weeks, at | east
least abgyit 16 weekpermorest | east about 4 weeks, at | east about
8 weeks, or at |east about 16 weeks or nore.

[0038] The term “effective amount” intends such amount of a compound (e.g., a

component of a combination therapy of the invention) or a combination therapy, which in

combination with its parameters of efficacy and toxicity, as well as based on the knowledge
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[0038] The term"effective anmount™ intends such anount
of a conpound (e.g., a conponent of a conbination
W@ b@papg3eof the invention) or a conbination thRCHPF2008/009357

which in conbination with its paraneters of efficacy

and toxicity, as well as based on the know edge 19 WO
of the practiying s lischowdpodfatygsra giyen theeansutie fore). dy 1s understood
. i ad | ef f ' ' iven.: eutiG..
nthe GRS CHle SR HBBERSE o ol o g BB bt
doses raapbditeqiiyd feadhievenke d¢sina tkamgesesndpoirtt. In sdnsd éngbeliments, the

.dose or nultiple  doses may he required to achi %ye t he
effectiyramoewy of asqriperRd ehidis SPROaian therpydipp AMeERt Riili¢ipR to reduce

it ' LD&E Q& activities b
s S TRl SPRIRUOE 0 AL RRLRAIBFHED s
at leastodr azboﬁt!—ﬁh&/bfrl@&’e 2064, 399@ 4@‘%@30%@ 68y, 30%, 80Hh90%, 85% or 100% as
compa{:jﬁ‘r Eljd;g gltFeI %5/%%{) ! egS %x%fttyhéktel Wes f s){lgte;?}g prlii(g(?}; ttrgg{%ea 8@%:ompared to
the cor?@¥oMind QAWiBSin cBRIRAG;EEks het Fe@ﬁv&?ﬁﬁ@@cﬂﬁﬁﬁbﬁ&l hetdpyl $t¥ndard

in"the Same subject prior to treatnent or conpared to
methodseandsrused pomedsnrs the miagnitydé of thisresfect gbgheast iy vifoe assays with

.~ Lecei ving,the conbi nat.ion_therapy. Standard hods
purifie SRR S8 s RERle Pl BT R A rab ) an P amount of
a combik@ibnaBerapy Mcludes as amvaniéfithe fipsd Ebp&ehdemdyd®amount of the second
cel |l -based assays, aninmal nodels, or human testing. An
agent that; when gdminigierse sequentaly snwianeesly. 96 capinuonsly ypredugem
. of the first conmpound and an anount of the
mmu&?@%%ﬂga agent that, when adm ni stered sequentially,
si mul t aneously, or continuously, produce a desired
[0039]out cdnwaripBBHodimentay trantraevbiddiheentnbination abargpyt may tdsult in

t he conbinati on. therapy may resyl.t in _an additive or. .
an addigi 07 SYRLIGFERTE (a-ghroatth o SOTHE) o UEHPPTRAES] pégam pisirarion
of eith& QAP &R domPoRtHTdthe SE@hl ABent Mol I®me ifbddimdhts, a lower

conmpound or the second agent alone. In sone
amoung phHerth o thesfirstcdropemdaamd tint segpndeagsint sfusedhes part ef a combination

compound. and the second agent i S Uus as r{ .of.a
therap GBS (ERE fblpEF{R sBPRhent BeASEML AR AP fopRih cron-
combifSRP R pyIRRErabllyy thd $8fle b Erelaftd thershéatic 6Ot is achieved using a
conbi nation) therapy. Preferabl ?/ the sane or greater

combinaiigndherapy diapapiagiany io§ thedndividual easmprynds (cosringiion; components)
[ . . :
lon. LSR8 8. br S Pl Mo RTRRUAS i
smallet fr@os@e.goa lgwerad®e ok hdesafreqtient dosing kelieduke) af hipharethceutically
using a. small er anpount ({%gg'tﬁaea | oner dose or, a |

. €59
active crARRHAY N dSOMPNaoRAbRIFRY thaR e PRegERTRk uted for individual
therapg qiréfé?abgg WQ)FJE&H‘EP Fhbpatde %H%%Fﬁ&ﬁre&th%ﬁn Beduction in the

nount l'y used for Indivi erapy.
numbeBrsef@itabirgquentrs onderatibn af snabt moreanidasefifeadf associated with that

compogg@iequl%go Irs%s ! é)?llg/ipff %lbe:, goﬁ&o&%ﬁ%ﬁltal)%g &hlgu%?t%m(}:}g r<§E))r(1ejruhction with
each ofhefl8s Bfrf 6Cthe cambRatish Btrifyihay Qlﬁtonaﬂ? BE QAR ed i tedk Bombined

~ doses of any of the conpounds that are admnistered in
action (g} aditiyeoer snetgistisaéfecis) pthe ggmpayndsof t he
conmbi nation therapy nmay optionally be | owered due to

the ¢ ' . ' . Adist yner.gi st C
ooan " RN AF4ipQRAARN s AL Y PRI ALBShAE
compouad and 4 asvead agadiin aicombatation tHergy ars edmirgstered witteatise

that _a first co nd. and a second agent jn a
separaglpf ARaioE HEh aboisy| > hiptizaciush &t B¢ BWURER aboyagy of 10,5, or 1
minutes. When the compounds are administered simultaneously, the first compound and
second agent may be contained in the same composition (e.g., a composition comprising both

a hydrogenated pyrido[4,3-b]indole such as dimebon and an antipsychotic such as the
20



separation of no nore than about 15 m nutes, such as
no nore than about any of 10, 5, or 1 mnutes. Wen

W@ b@opoispounds are adm ni stered sinmul t aneous| yPCT/Ei82008/009357
first conpound and second agent may be contained in

. the sanme conposition a co ition_ conprising
atypicah ampsyahqwﬁ@g%ﬁ%‘te@ald&mgw asltlg?xi\ae? Sichgsrpeienazine) or in
I ARBeRLaRI e RALY g8 HEILD ﬁdél@%&PV&ﬂnb tained
separa®) cRBAN GBS A, A BEAHRA FigBLES 'PRRIOIR Sucttas Gainepon is containe
in one ccbmmm@nemei @rmh/tlpsycaotly plucdaels thaatypsglcdntips ychotic misperidone is
zine) or. | separate conpositions (e.g., a
Conm“ﬁgdgaagﬁﬁrﬁ Iﬁ??“ﬂg[4 3-b]indol e such as dimebon is
contained in one conposition and an antipsychotic
[0041]SUCh AaSustd Berdiny PeCtetm E8dquBistyA A8k stfdtHRR edB8 that the first
contai ned in another conposition). [0041] As used
compoped ancha sachad ageniir 3 sembierian thempyrare admimigered yuthnatime
separa IR chod Fou SSTRAUEC ANFAABECRAFURRR Ay b 30. 40, 50,60

or moré afimitad. iBitheothe lﬁilﬁt&:ohh@ﬁlndl bptHe s¢Condi aguhtaraay beladmagstered irst.
t han about any of 20, 30, 40, 50, 60 .or nore mnute

The firgt; qompound anq pecend ageRs demiscanentind admuniventiag eft C%%)n?fi

sepra ST RUGAE AL Sty be TR 5L QTP R0 SRER o i
separate conpositions, which may be contained in the

[0042]5 anme Pocomlbdtfndfoempopamldgmccunbihaﬁ(m thefap@4iy bk formulated with

i REAL COTBOIERL (1 LU GOTBAIRY 2%, LAY, TGS s

form, 1Q&'uth‘1‘1§ro)‘alr1%'d€&al (@‘?tﬁlﬁﬁl bﬁbliﬂﬁﬂﬂdbé’élﬁal%u&ﬂﬁdr%&ﬁg parenteral
release form including oral, nucosal (e.g., nasa

(e.g. I@mmsngl@alsubwyen%,or mrcayanow tppicalr)ranpdareat delivery. A
compo o% Ig‘lél be I%ct) urq%altfé ug&{mullta%llg l%grr%rr]se %l‘i)i()w% deln\;errg\forﬂlosu%}dch may be

but arefrﬂjlt Padu&t:@do Wé §ustadndireldhase foams, thitSnéladQ rbtuvmféelod ﬁhmée tyy: tablets,
rms, which pay be  but are not required to be
capletsS a@(salieﬁ Evgch as éaé@e%aémrﬁépsqlﬁﬁa%ndu 98 e&%féw gplgtin &P@Su#é@ cachets,

el \PLER iR, oGRS SIS ABHERS BRIV, pscs,

powdersadh:eﬂlﬁgs cteanshedutidmezpatches, acgesvls, (edd). sr;aeals'pmys:;r inhalers), gels,

suspenﬁlggfg*sgl ! g({sllsag%qrgt{onntmgne ntgll?snlé(g.llé é Sl?gs ngnss Eﬁ EI:_] ::V%?%% y mulsions or
water-lfﬁaélpﬂﬁﬁd eARIIAR) SolBiotls and'&iSats. TRE &Yst @bmbohal &{dSecond agent of

gel s, suspensions (e.g., aqueous Or non-aqueous
a combmamndhqa;s)pms ibe dermiated ivyithiteble samriess tom sheoyame or different

i | ui.d and

dosageFRUEh b oy bt ordio B ay SRy 0§ ia Rk s Roseee
route. t herapy may be fornulated wth suitable carriers for

the sane or different dosage routes and nay be

nul at ed for sinultaneous adn1n|strat|on V|a t he
[0043lsane T@Sﬁd&é"“ﬂ’@&t“é anq grsend agei of p cambughpp thempyf@n be used

either se%?%r%&qjy §1gt% Lthef ; th pfgrahﬁﬁt) 8P a PRI MNOnC 8IthRE a%%ﬂn?cegtlcal

er’ sep rat oget er in the preparation o
formulﬁt:insrmbly abmbiming tlrercom:poanqb oacompauids ashn adtorenograticanwithy

combi.ning the ound Qr, conpounds .as an_acti.ve
pharmgcoleich I8 AeCRIRIE SATB AYHiER e SGPRAIR At LisPERAIBe on the
therapéiﬁ& 'th@h of Weis ﬁeﬁr@ KRRWEddrial PRVS. ordPeRRElithe cfiet ARy be in

therapeutic orn1o ‘t he system (e.g., transder nal

varioupforwh. lnaddisioa) phaatypequticak prepasationisanayneontdie praservatives,

solubilizers, stabilizers, re-wetting agents, emulgators, sweeteners, dyes, adjusters, salts for
the adjustment of osmotic pressure, buffers, coating agents or antioxidants. Preparations

containing an active ingredient may also contain other substances which have valuable
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various forns. In addition, pharnmaceutica
preparations may contain preservatives, solubilizers,
w@L@bioliszers, re-wetting agents, enul gators, PCT/US2008/009357
smeeteners dyes, adjusters, salts for the adjustnent
snotic @ﬁessure buffer coat i

ent s
therapeiie PRTetife: EheAP NS R oeY Bt ST GrehILH £ e gard dose and
may bd ﬁf@ﬁzﬁédl B kiB¥n Pheen LG thePRdIE SuRadS FHRRSAiofb t&dIbe found,
have val uable 21 WO 2009/ 017836 PCT/ US2008/ 009357
eg. lntﬂﬁewagfeup|Pd1agyn@<rz¢etflwle&lenrneM@é&ﬁubélslmog frompapy philadelphia, PA,
th f se and nmay be
20" e BROAE SR HeoatRed s R B el et hoa. SN cabl e
formul ati ons can be found e.g., in Rem ngton's
[0044] Phar The entiouaedf ﬁnrﬂﬁmﬂ[comherﬁwhheswnﬂtgnﬁmmhmpy in a delivery
Phi | adel §h| a, PA, 20 h ed. (2000) ch iE )
form may b apy eHe ey ANt Igpne aﬁ@?% the m&aqtmﬁ CIaRY GRNPgses the
first cog"g)%ﬁm? g&‘l@ﬁi §9fm%ﬁ?{§1 @&osﬁ@@ﬁ}ﬁf%'aﬂ%}ﬂdﬁﬂt EBRY Mt {®nto about
ive form may’ be any effective anobunt. In one
1,500 mgor anre:) fn ohdearcavivin] ttmtﬁrstrcotrtpauaqbysucbapdlm@mn) rea dosage form

comrst SRR RS SR8 250 TR O 5 SB59 T P 500 e,

from alBJthO%g\@%béﬁt'ZSO :mg, Forh hb&lt 101320 4B6ut(190GHg, &Ford 'aﬂ@ﬁqmng to
in a dosage form <conprises an anount from about 10 ng

about flomabivern abo@ol g tofabom 2hogt from a:bgut H) aptouaboso 0 mg, from about

10 ng BRI 90 BByt B0 oo o grobd SF PRk 1 B shb we, from

about m@m) abauma 1%, EPAbolk 106 tb ﬁsdsmabo Wi, ﬂr@mﬂﬂ)oh@l @Rt about 10
, fromabout 10 ng to about from about 10

K, fromgablost Hbagto abongy) uer Gamaadout 10.0e ﬁgahog\? hipgufromayoyt 10 ng to

soue 0030 oy BE1d 94 o o AT AR o) o
about Hhigﬂb abOutnip ﬁg} odlfoui atsouy 10fng®¢mabd$m §0 nk0 InOn¢ Oarddiiont the first
froma 10 ng.to bout 500 ng, from about 10 ng
compofi! isygs S0 SIFORE) INFr TR EL T COIATIES &1 ABORTE e abgiit 10 M to
about 1f(fo@ ﬁgﬂiuc{bo&pl dtEnd & ARAEQ '?ﬂ)m Qll}i]th 50 ?Q@ HBOUJEQOGG’ ng, from
to about 50 ng. In one vari at firs compound
about 1( sgthabagt U@Om@cfrr)m abowt l@q@g@bbotr 1ﬁ06cugp frlome&boan 1G0pg it about

500 uey [R5, o TG 700 6001 o GRS 1B O abou

10 mg td OO m%bﬁé'ﬁl abolt $0°Pmghedbout300 Qng,fffo%fhl%iﬂ qbo @gsobqng, from
about 000 (1:1 from about 100 Q%r to about from

about 49ong teg®uy [0Q) mgoen framaboy, 5 mgrfca%hmlt ISLOQ@gt | estsoariation,

the cor{]fbm%1 tthferrgggn cgr?l?)}’ll]tses tl]ie S u%‘ %&88 in ggf)s rgg about arr51<(>)unq%f from

roma rom

about l@bgo abolt I‘[SOG ﬁlg&ﬁ@lhﬁrelIﬁQﬁlemarla@(ﬁn ftlﬁ@s!éb&hb&@e@&&ﬂﬂi@nﬂ&e and
about 1500 I'n one variation, the conbination

is admingsieraghin & 6(h§§rqf§s§wene2 g @BHh A6 pepir day. 1 apethey yamasion, the
secondﬁa%;:@tr@ Figf)erﬁfong rdis %ﬁﬂﬁst%‘rgd 39 adh MEul&zl' ée%gt fHmation (e.g.,

one variation secon agent
Risperddl Sjpastajlonedosarnd beiveeea@Fimg 81 80 g eivarys dodles. bf ofdeetaniaaon, the -

and 16 r.. day. In apother vari.atiop, the
combirGgEh iRy i 46 e Bahepras iif SPisradoms syeh as a
sustalnbdi‘ F18HRY S Feit ! ind@RBoun® M |sAkdsQRar Soddit 30 nf¥ SREMEBN. In one
Consta) 1n a dose of between 25 ng to 50 ng every 2

variatigye ghescombinainn thenapy compriseasidemebandsi thefirss nompemabyl a delivery
rlses di nebon the first er

form, FEFRY & SRl YEIRRE fBesk arbinicabasie APRURF aht adftp RisytatiSh ¥

dimebdtiy®ihete the i Sorhmidses ah amoahostt digiebsrsueh thatBbOA4ily ddse of

) one
dimebon is less than about 30 mg.
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vari ation, the conbination therapy conprises di nebon
as the first conpound in a delivery form such as a
w@Revgherssast ai ned rel ease system capabl e of nuP€T/UsZY8/009357
adm' nistrati on of dinmebon, where the form conpri ses
mount of di mebon such t hat t dose of
[00451 g roBoReAEN S EIMARIAv A BIE @‘Ga%f'g \?%y 5sh e9pRaunslgand/or a

second'a %’r ht'0P2Q38HH %%Zl%ﬁzher%%o lﬁr &ﬁéﬁﬁ%ﬁelé’a@&bf@&stmge/d release

vol ving a dosage the first conpound
systemsmay) ndzozh@eadrnmfstmngahdsﬁrsatompomddeﬁndﬁy thexbespindagent to the

i BT B A B AT AR e e
day an@ Qﬁx@x@th%%%fl&d BPtlﬁl@%idlfé@'tM 'aé'l'ﬂ@{'e 1hB tierfiubic effebe i \e1aer

about™ 0 and about kg of body weight, at | east
variatignscibe glaily dyse@(nd other dorgge @qmb'b@if the firstigempewnd arsdor the second
ieve thera eu fe .1 Y2IH.aE EQ
agent if RINGHT P 0N OPHL b e EE eriePn by ) Mool e e o
betweehiabsiit O’Jpﬁﬂ@mt aﬁﬁiéfﬁg drhﬁtﬁ%ﬁcubdut @gand ab@thth\&gDor between
about 0.1 and about or between about 0.1

about (hband a®uid meglkenr beb@qe‘mp@ﬁuta(bé @nd about dﬁdn%g,,mr bgtween about 1
and abgtg tliﬁ%g{ﬁé,aﬁou 1&2&5& a d d’ﬁ?‘io % e%%\%\igggﬁta to atbout 10

mg/kg,Q)rS)eaJ;fdina\fbowﬁ 6bﬂoChmsgt k(gglgG{g, bebmgean ahﬁms td ab}alltktd Oabg/ﬂxg or

10, ny or. between about 2 and a 0 . or
betweeeélbwét&?%%l?m StRE/KEARItbe e AR tg5) Pa M&gﬁeﬁtbewen
about dng ?ﬁk’cg%{%ut 39%%79%2& bef\{leekﬁeatb%teﬂ aﬁchdbtut $ Iﬁ%k%,g?k%gt@%rn about 1 and

about 0.1 and about
about dmikeeor bdiwaen gholit 2radd abouttd Mgﬂtgl klgbetwcelbdmme ¢rand abouit3

0. d { b t 1 t
IR T T S
betwecRbBWREN0 RRAVAboAt 30 ¢h RS W bétv&&ﬁ létge)ut(U 0 lbﬁ{d/\@ﬁfg/laé@ QH b%tlveen

and about 3 / kg; or between about 1.5 and about

about Qt-)@]{ kg/kgﬁntc)ib?e oabejmeelgam 0B cud 19 megkrger bgtween about 0.05
10
and 8 %%A(g,to 33 S\Xé)eli'ltag%}tp & O? l%gd 3 gL}% or bnw/ee%&l))g?t (88%%&? i }'rtgékg, or

betweeﬂ%o@t 0193 kst atwut B@ﬁg}@grbrai@ﬁwen(hbeﬁt ik tbabog! KWkg; er between
bet ween about 0.05 and or between about 0.05

about KHg abowighA0gne/ke op betheen ah%nﬁp tg 2bapt 230 mg/kg q Petiggen about 50

o OO B DRAR b B e RS 3 b 20
mg/kg ﬂnf)Bem@élkgb(mt 20 i ebora 560 tm gl kg ; too aalosage ReOatsopt RO mgykg; or a
ut 50 to abo en about

dosagegblegeﬁlgprlllz gg(? H@/lf&g In some g : 100@2‘%{1& Y {)s&lggtoﬁgl&ﬁbog@é the first
compoﬁm K8 Qémﬁﬁﬁtg@rgg‘ltelaa?gg§ ?%rﬁgxls@&gd as'ﬁ@l’xjﬁs 28818 K56 opﬂlm%bon is

dosage over ng/kg; or a dosag€ over about
less thzﬁmborrg@ Rgng/kg, wlnnke maybocludebutss net ldaxt¢c$/tod adaidedefage of about

0.05 meiigy Hogprer ariainp-ihé Seibe SR RY ReiedD S T bR puch as
dimebdti) @Qﬂﬁ\lt 16 tinle8 #ife ddi@ﬂio@@@%‘ weight) fwlfﬁ%gsecm &dentf®r instance, in
e

include but is not Iimt a daily dosage of about
one vagatig, g/ qognbingtionribergpy lprl‘@ﬁ admnestaramg gimebea irf pglaily dose of

about égﬁljgg ?}q Bg{:eﬁcf?)‘ﬁe Hﬁe 3%1 a}? ?J};/géo lfrégoét%uxﬁge di nebon) is

i mes ose ight) of the
second agent. For instance, in one variation, the
[0046] c onbiThatcombirtakien dpEyapymay be admdhidtered tean ngh\ddum lo acdondance

a|I dose of ahout 60 | speridone in
with arH%tftj g@n%fegélgsrb ore qFélre erlodd otr tlmg or duration, such as at least
about one month, at least about 2 months, at least about 3 months, at least about 6 months, or
at least about 12 months or longer. In one variation, the combination therapy is administered

on a daily or intermittent schedule for the duration of the individual’s life.

23



[ 00461 The conbi nation therapy nmay be admi nistered to
an individual in accordance wth an effective dosing
WO 2@o/EIs3¢ or a desired period of tine or duratPOHUSHOLHNIZST
as at |least about one nonth, at |east about 2 nonths,
at | east about 3 nonths, at Ieast about 6 nonths, or

[0047] ot | Shedosing frequenciwi tiesfizst corapeyad andfor ghresepand agenbim a

combiee}n GRTRIY IR LbIE! R v SRS YRE Asin el of oY firs

compoufdiand/stit secohd agent 218 a \dEmBRABOA IheBaH d%ﬁ'ﬂe%ﬁﬁ@ﬁélﬂﬁgﬁﬁ?
[0047] . The dosing frequency of the first cqnp

dosmgaﬂm @Sl&%f@e%@e@h@f the diast cnompsunf& BhpTAe Serond ﬁg?r&w acgpbination

e AR 95 THE CRTRLERGATTRY o

compoudrindiat the sedohd agt in amohfbnmhou themapyneaa betdedsythardihséertgnes a

The dosjng frequenc f the first, co nd an /or t he
day dogg&»oﬂ& %ﬁ%téqﬂe%yc%@@? AR |°8WP°%?% t@%ﬁeoeé ABF in a
combn{alﬁeﬂ tﬁﬂ?&}w caHe8ed8RA] AP HIEGHmINS d§i§3§6§"ﬂg f”['h%%@f‘ﬁ@fre‘&tlency of

first conpound and/or the second agent in
the ﬁrsc cmbpcnmm and/or ey sepgnd agenban 4 essbinhtion therape can besb(alt three times

a week gbing Thi Bosine Gr@ R e Totnotna anPoh s SRENS o

combnjﬁi@ioh @Rtapy @R RGBHt 4 e Binlds ABFecR d3MNg PR B&kinglh uency of the
sin frequenc of the first conmpound and/or t

first comp@ arayehﬁleusncoalds@m lnatqombﬁnaﬁ@néwamawnﬂee aeh@@m two times a
week dtois]lélgﬁ" l!ée s‘?’n&r%‘ecﬂ%gcyagﬁf?io :%g%t m?oglgé !ar?cg%rfe tﬁ? ggc%%ﬁ%ggrtt Ina

combirGfioh itheadp yodsantHeahee tharpabode ofdeonéekdy dduinig butess tlaamﬁﬁ)kn daily
dosi ng., The dosing fre uency of the first conpaund
dosing s Fep GpbingrieeieRSh 'R Gl comPRUBG s Fith éwmﬁ@gﬁwn @&pmbination

therap)b@ana&%tou@a %) ] ebxﬁiﬁﬁr @omrﬁp he 0 gﬁh% g?gg&t%ﬁ g? e st compound

freqguency o second
and/or #gesetondnagant mcnm]mtahatmn thbrapp pyn baabdue anwice wdely ddsolg The

) ce wee 0si ng but s t han out da|I dosin
dosing auw.q‘iﬁ?g B?P“&r the %egtmfg%af&bmc Blpsﬁwrt rapy can
be more e HboBOSHHe m&t@y%@m i 1380 thah RBERVACE WeeR§ FRM gt TRe dosing
once nonthly dosing. The dosing frequency of “the first

frequencymfdlomftirst eordpaund:dnd/ g dbosagond egant ima eorgbimbiioratherapy can be

imerm S8 G R 4R GNHE (R PF BB E g ” i repeated for

any 149§ @it RFLA! such a8 aBORIY mahths) rhbbbﬁl HRWtHE2aboub 6 nfiBHt®s or more).
t han about once nonthly d03|ng but | ess than about

The doging dreguendyyofdlassfirsg compeundsid/ng the sesgudpgant 8F a e¢rabinptian therapy
d
can e EREPRHDC (A e JAIRLPERFNLF 9Pyl BERTCARP) B e

once’dail
frequeriodds can@aptoy alyl sfthel cJSxyipdShmd§ dsssibked heréirt@ygsther @fthahg df the
for any 14 day tine peri such as abpout, 2 nont hs
dosages geisribad hefisit gor eXgomRie, & tr}gsfr%}uew %tbtﬁe fix{ compennelyin 2

combirdtiBHYRRSY Gh ﬂe@oxfc'e [&ily 98 RS 'ﬂ%‘Ul Hgﬂ%gsﬁqgﬁqhan about 0.05

agent in-'a co Tol nation’ t he apy can i nuous
mg/kg @ﬁdlglqbonnlm&mmhhtyordm dapirigof the first nqmpeumbxs klsee tiArey daily and

of t osi fre ngi.es. can e | oy an f the. ..
the dosgig )i S SR Serr e Sraus vink BT Vi o i SomTippsion therapy
involvéiQRIBaRSIrAeSLH cﬁﬁl@b&?ﬂ@éé‘ﬂmﬁ@&al?@@p | a®out FemE@Ahfisistered 3 times
frequency of the first conpound in a conbination
daily) pistraiorbed rasp@ﬁé@ledmw;ﬁadbéfageabﬁut barg admumstered once
dallly)ng/kg or | ess than about 0.05 ny/kg of dinebon. In
‘one variation, the dosing of the first conpound is
three tines daily and
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the dosing of the second agent is once daily. In a
particul ar variation the conbination therapy involves
wa@elwwi1sse at i on of di mebon three tines daily (BCOUS2008/009357

about 20 ng adm nistered 3 tinmes daily) and

risperidone once daily (e.g., about
Me’h"%?m M 5’” ?9(%%1%06 daily). 24 WD 2009/ 017836
PCT/USZOO8/OO9357 Met hods for Treating Schi zophrenia
[0048] [ 004 8he hpérolggnitadpyradocd, YT indoleh @&m]psyﬂdmﬂcedemﬁed herein

ant i psychotj cs described herein may use
may bediSibThAEPBAIEHE? {APYdo ﬁqeé*a%ndé&f@f%‘fenbw@é@rﬂ ?%@F gpset and/or

the de\g ?r)én¥ Eiescﬂ%ﬁfueﬂ di x%ﬁudutl fs FSYEIO H%ﬁﬁ/e Oefnd/or cognitive

|zop renia, incfuding Tts positive, negative,
symptmﬂ%&snllu@@mdtln\&(aagpﬂqat dh® repAssentativshydrb gohated }Exmlnﬁl,é-b]indole

dimebas iSRS & CapN Lo HoTU Ao of MK BY bR MDA Fofecprencs

in cul‘aMﬁi B8R higpaclpuy ﬁéﬁg&ﬁegx&ﬁﬁlﬁ%&hoﬂﬁf& ‘db@e%ﬁﬁln% e ability of

I ppocamnmpus nheurons. Exenplary methods for determ ning
hydrogﬁnmechbmdqw 3dflindelesito rearand or Wemmﬂ/@ dsjayrttie baset and/or the

t .and/ or, pr.even d/or et _and/ t he
develofgE s ErEP RN E B deshikeh EErBles i D 2 oo ihethyshtCotuay
involviﬁﬁéﬁﬂbﬁmatléﬂth'&’eﬁ@ﬂ i6 dedtibed irS Exdple l4nvol VI ng combi nation

erapy is described in Exanple 4. [0049] It mas

surprisingly found that dinmebon, aIthoggg an
[0049]  ec et Was BrRristagly foyng thay digmeben, alipargharNMidy &%qeﬁ@rthlfécker

e

it was foandticha phencyicliding lred MOS0 irecthantemiartey withothp sama gldt:halmsm by

compelRi {7 41 %S@'ng%gg{lggﬂg'ﬁ&mgwg the &Mﬁgd%fmé&ﬁ@ﬂ@% pagoted

that thé‘ﬁfs?b&n SWRE dariBLABERM, sUiH ds d’i‘ﬁ@g&p willSvdakee eocking effect
fect of phencyclldlne on the NVDA receptor in

of phere:yahdlhy on e NM&A wa;cptosllm exactlbi¢hqsypeheeoiimestthe psychotomlmetlc

pone By RS RU S S 5 ARl BB e i

the NMI@AQ@ée%Eorll@m cledhaBngld 18bdkQoR b@ednts PaksigtARAER itd AsiSHAgnel,
t hrou its ion channel, then the attenuation of this

then thp ms@maﬁgn ef thizblopking gHeei cromnounds drseribrd karein, sigbias ghose of
Formufartgg gZ)égAggro(?ffﬂhgul&]igadhtg?a)decﬁeA% &¥ thé Eg ?%%1%6#1@ %go;}eptles of

€ psychot om
phencyphiémeycl i di ne. [0050] Atypi cal and typica
antlpsychotlcs have found use in the treatnent of

schlzophre For exa risperidone.i an at ypi cal
[0050] 5t ﬁgwﬁét typigA) B Ipaeies ? G o i PRt
schizopHréfi§ S¢ dcr%&alrnbfe f1§ﬁe"i‘fd%ﬁ@§s aﬁ’ifatﬁﬁ@dl %.ﬁﬁ{?squ SHbt?c thH I%.Qq{ebﬁi Pfroved

I's available as a tablet in "'stren rangi ng from
in the GnigSl Stgtes orahargeatmsnteofl sshioplrehiat Rtspcprl@mchs awailbblegsritablet in

i sinfe i, ng tabl es uch as ,in strength
strengtfa0R 1905 g THE R Wbt b o@ioR et Eepad as
disintegdtih smd%owcﬁ%s ii$ stiGHgthd rahigitg fiohl@ 5ed hekrd Hoveéleh 38 of atypical

t he potentlal to cause tardi ve dyski nesia and

antipsygsheticsgy petrividzgut §5¢ﬁ1§f@ﬁ§§> {uekpy thegiotetiahtoccagpratasdive dyskingsia and
extrap)?mx?lgdéy ?}Lrh'&%ﬂirsg g X\%l?&l L 1n‘<\/84ugl%y %\)aments, as well

I'cTsyn pro onge efva
as weidhy gaingirtabblic Sﬁdﬁ(bme,rpromged QT interval, hypotension, sedation, and

neuroleptic malignant syndrome. Certain atypical antipsychotics may also have limited use in

particular patient populations.
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neurol eptic malignant syndronme. Certain atypica
anti psychotics may al so have limted use in

w@20obiocisB@ar pati ent popul ati ons. 25 WO 2009/ 017@B6S2008/009357
PCT/ US2008/ 009357 [0051] Conbi nati on therapies that

[0051]|t Egl ?C? ¥ %n%l rsgﬁﬁggg gllljag ‘T?j/l‘&% 3 Sggcgggou% %?1%1 a s\el:\@ond agent, where
the ﬁrdgi}éémg&hﬂb i3 a%ufb%fehﬁed E%&a [@4L@iddo1d, Essnfemm%n@compound

secohd agenht 1s an antipsychotic, may
dimebdrgand ﬁn:lwmmibh@nt isvantaptipgychotie andyrigye ephangedaétigty for treating,

nd/ o the on /or devel a nt .of .
preveriasiiar Fafting hepnaer i Brdonpem s PO Ay pegicular
combidtioh tﬂl‘i‘er 4(51¥§8F the 'ih\}eﬁﬁbh' ﬁﬁ:llﬁiem’l@'d?&g%ﬂaﬂéé %P'rldo[4 3-bJindole ora

pyri d i ndole or a pharnmaceutica acceptab
pharmmutlcallfy@ce‘tﬁtablﬁ sajbthicraed in oy thtlhn avithean mwyzqﬁ@tm aseful for
DPrevent

d/ d
neatin i eni o 0 B R SR DR B 6T T AR E. Methoas

that ust B@dh démtbisation tE&dpich ﬁ{alyQBsdlthiﬁfaﬁ&d@ﬁlv%y eVé@sd¥nbrdidlicqdB g., greater
additive or even synergistic greater than

than adgliféye) resalt compared te gamamstaation qa"&iﬁgw omneund of dre combration
thmaprHH gund of the conbination therapy alone. [0052] In
one Vvariation, a conbination therapy conprising a
first conpound and a second agent requires | ower
[0052]dos edn ohe Vardationda comibalation tipeapydentpnamgvofitsticdspound and a

necessary if the indivi.dual onpound
secondgeshied hrsdoer dss Bt e guuREE R naRe Teh gl Pepscsssary i
the ind®AGR4 cBmPPudstviert BRehMSROTRS d@&@aieﬁ%lsﬁge' rﬁa}gfe%ﬁé@:ﬁde effects
patient conpliance, which is highly desirable for the

associgethvith phe tharapigs and e¢ﬂultpu gtdager ipahient Thupliange, wbncé 18 hlghly

ments,.a lo each har utical
desiratiE FR e T p e o SR onr T S RACHIREE SRS lotwer
amount Bﬁéa’éﬁ?haﬁﬁﬁ@ﬂtﬁ@@lyta@u(’@ CorapRdlis gt Pattiofac@chbimition therapy
i ndi vi t hera ﬁ In sone enbodi nents, the sane or
¥u

compaquetatﬂeq amwért@s@w srshief individual éhrremse dn senmgmaodiments, the

same¢ 03 #) glﬁ?? b%l? fg i$ a&hé\%\ﬁqﬁm %.SS?D%Q cr QII)O[J.SRS/% gf e aqgu’gngSC ora

arnmaceut! ca

less fréqlilelﬁt db@iifglsBHédudB’) of hhﬁaﬁﬂacehﬁﬁillytabﬁvaémﬂpdmﬂaﬁ arcahib)matlon
used for individual therapy f er abl t he use of a

therapy fhgn the HRONMEeBIralbn 4FeteioE fndwgv'cﬁyh%m & fershiyo tfifgrse of a small
amoun? §PpHldrRatdhtidall Q&%'c%ﬂlg]pﬁn& %uﬂéjﬂthefedu& qurl ftlﬁé’mumber severity,

requency or duration one or nore SI
frequemysaraluadtich oficnk or here sidpefifects ap@oEBId Whhlme dolngpopnésent
i nvention provides a variety of nethods using

0053153 e Ao B o R R SRS s Minaion
therap¥,3uéh &4 $6bOddst @bediaIth€*BABE SumAryTeheTHveli ofeTHnd clRhere in
present invention provides a nethod of treating

this dlmpzeo Bar evample. An gne ambedimenh, theaprgsent drveption pigyrdes amaethod of

treatin géﬂlmgﬂ rlzi H?a é)aQIG%lESI ﬂe@g t}Yérg&%omp?lgm faﬁlﬁqg}nst\éﬁng %)gl@tmdlwdual
0 erapy conpri
an effeptive ﬁﬁ{)dht@)f Ia]cbmﬂmiaelon mlnerpmasrdmsung xhydrygam&elmyampt 3-bJindole

salt th reof ch . a bon) nd an_antipsych
or phaimacgpiically e 5}@% galt %ﬁ@og‘f lmﬁbem 3&%‘@“& In one
iAYAdiGnidi6y loPGel
embod R Rresk Y ortn's? naﬁéﬁsﬁﬁ‘sﬁﬁm N 39{?‘%22? SRt
develOpmskt cffcschldeplebmp iimgn irglividaa pyiroein |can5(1®rgd at ragk for developing
schlzo;I)l?rgrlu\e{I(gj galan 1ndO Vidual Whose ogle) [)re mfo?e ily memgers hage\:/ }(;Ja(i1 ad
schizophrenia or an individual who has been diagnosed as having a genetic mutation

associated with schizophrenia or an individual who exhibits behavior consistent with the

onset of schizophrenia) comprising administering to the individual an effective amount of a
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schi zophrenia or an individual who has been di agnosed
as having a genetic nutation associated with

W@ 08B¢ eni a or an i ndi vi dual who exhi bits bRCEUBI08/009357
conS|stent with the onset of schizophrenia)

combu@[tlpg &l{aqsf%}g/gm}#rllgﬁ ﬁ{él rg%e%d%ggiogg%iggafe o? rII)harmaceutically

I
e ASEOROH A8 S7go5900) LA ERHSRIBEY SOREC B, e
presentioveptoniyjrevided 4 metmdadidelayingithasnstit mediondevatupnzemt of

. antipsychotic. In. one enbodjnent, th resent . .
schizoghieif i 6 TH BORISE0S eerstisall s preglpgsAciig deKaoRg shizophrenia
compr@ﬁ‘l‘é/ aAmifiskahg ml@tmdlfsllduﬁpﬁi RN E BinBuhtof bdmtihatiddUiBérapy

who is genetrically predi sposed to devel oping
comprlsmmazltypim@natad pczu » b hndadel ot mmﬁctuﬁlgald)oactqqptable salt thereof
i d an _effective anount
(sueh 35 RGPS g AR Fan T B B r s ARG Mg vides a
metho®b6f RNAfiNB ERWnsEdntijor Ae e pprabitachiabphrbtie i ah indiwdedl hasing a
di mebon) and an antlgsychotlc In one enbodi nent, the

mutateg g gerarriah genetaseneiged withsshigophrenin swchas d MBGAprNENBP1
gene) lﬁﬁ&%&l }%8 gl/f) eéagl na?n%?é@& th ?&ﬂhﬁ)@@é}tﬁ géxﬁ Qnggdmmlstermg to the
individaabacéfédcatle winbhntsefla czmﬂmamnahémpya borﬁﬁrlilhg a NRBopemated
.. DTNBP gene) but whQ has n sed. W
pyrldogéfgkaéfﬂ? @ﬁp%a%ﬁ%’rt}céﬁ}ﬁ geosatd iﬁ ﬁéﬂ?rﬁ@fa e 1meLon) and an
e Vi t Ryl
B oo b S Ao Bre e ST ot rufrting the
onset and/op Mevelvpeentiof atHiyophreepiadl mdsadual wheris génetisalishpmdisposed to

BT, 2 NN TR X R T

schizofHieSih banehe hasdfejeer dRiBhoRl withichPdphRAIAdnfpristhg administering
i ndi vidual who is genetically predisposed to

to the méweduabam offectivie 2ophineof %nccunblmtcnorhfé@raay mm@rlemg @rhydrogenated

ene asso u
pyridofo LB}iR0I B8 REPRERE LAY Srcthlais PRGNS INE, Bt igma an
antipsyRHBTiA 16 bRE bMBoditent, IBe presknt h@éﬂhox@ﬁro@f&e@ thétﬂodiﬁﬂpkﬂtlentmg the
of a conbi natign therapy conpri sing_ a hydrogenat ed

onset aggfor deyommesjtioh gehizopiveiy iy aniddimiduak whe is peladenitied as
concis Bl SAREL c QU 508020 ng R ASHEN e
individuel &roeffativp ameant ofragcdntitdnationsthérapy dérapricey e Ihg:ﬂngenatexi

e T PRI NER T ST

antlpsﬁ:ﬁml@ R Qﬁ@ BinBo&iBR, ithd PQsafl mJéhﬁ&? f)fd%ﬁefs Q rh&tBod of decreasing the
i ndi vi dual an effective amount of a combi nati on

intensityharsapsrity off e syimpgoras b shhogppheenedin apyindidoiud] Bhojs didgiased with

schizofrr B ShPE R AR RE FEBanEvaRy an RS AP TR he
combiiHtidf ERdrap @i Eh?&ﬂog@fatéil peidopd 3 o ind6lerd? phhitghcktigcally

intensity or severijt nptons of schi zophrenia

acceptabe st ihﬂmo\f/ (shps s\mﬁ 08) mcb@h@g@aymwﬁ Ingagiephodinaentathe
presenf:ﬁppr{t o gvﬂgﬂ %rdf%gh%ggn&rét?i g o(flllji% oiazﬂl 1nd1v1dua§lJ

e am)un erap

diagnogsedwith @@ﬁﬂ@ﬁﬁdﬂ@wmﬁﬁilﬂg Sdrb]m:ﬂékixlgi‘toahe phl&i\t‘ldml adteffeative/amount
accept abl e sal't thereog such as dinebon .and an .
of a coginalion AhIRPYL SOMPTIBRR BXIGarHASt PYrideet S filigdelstor pharmaceutically

acceptéﬁr]é/ F‘ﬂ# fh@féfo?és‘ﬁgh d€ginfe R Mimt%@?@% dnB&afl¥@dd, e method

o n |nd|V|dua I agnos SChIZO reni a

comprizesthe inginnfpcantevhia sombinagon thetdpy rnuticame:hn &br \wa in any of the
.effecﬁ'ge an?unt : .

described methods, e.g., treating and/or preventing and/or delaying the onset or development

of schizophrenia. In one variation, the methods of the invention employ a combination
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of a conbi nation therapy conprising a hydrogenated
pyrido[ 4, 3-b]indole or pharmaceutically acceptable

W@ 2000/01188¢ eof (such as di nebon) and an anti psyRCIDUSINS/009357
In one variation, the nethod conprlses the

cture .of conb on t he or
therapy{ RBTERY P Raie ferhdhahon Ay RERar By TonE, b g ygriation,
the ant Wh@ﬁc E’d’éﬁi’ﬁ?ﬁﬂcﬁ‘l%ﬁﬁgf&bng QB%Ylb Qﬂnithﬁl HeSHRYpiSAl antl?sychotlc is
evel opnent " of schizZophrenia. In one variation

selectedrfiohotls godupt ¢omsisting af fisperidapt, @wzapl@@rhir@amcﬂawlc:quame

1 2009/ 017836 PCT/ LUS2008/ 009357 1 a ﬁ E¥ &ﬁ% a
olanzapif %gé}l%%? PETPRITBIH EPTER A A a‘a}% >Pp| ca‘1‘°x§ ipy HRgRESHAE
SymbyhXT™)) nﬁlplﬁfak@lb | geliperid by, Settih@siy CAddpirte, afisilpridey Bifégtunox,

antipsychotic. In one variation, the atypica
asenapit mppprsmet akaprrdonse blopersgriny ibeneridangy lwasidensh oraneridgne, QF-
2400B %B r7l7§§)lej’ 'I?IOG& aﬁh%zlélpllggii Ihl'oqg %E%Tb\ﬁ' ﬁle%g@i%ﬂ%ntlpsychotlc is
quét PErosplrone

nspenddnéﬂlh&ﬁieﬁ@hﬁh(bm Xled arnq)swlwnlc a$ ecypa&ll aﬁypﬁpylaxﬂil\/ln one variation, the
ari pi prazol e, paliperidone, sertlndole zot epi ne,
typical a%ﬁvgfmcm%@ selgpted &%8&@ groupsennsisting of phiprmapmagne,

B L

molind¥K®-thidHxenenthioralavae] atfluoperatzine, lakampne perphehazmss chot i ¢

ri speridone. e yariation, the anti
prochiqrgergting B inapiianind Ay frgnihetol B yaliorn i GBI pSychotc s
perphehdAheE &h oﬁ@@éﬂh’ii&’)ﬁ hﬂ’k laftipsycRGHER ta%nfbﬁt@ﬁ"oht@)@ afl'aB}pikal antipsychotic
consi sting of chiorpromazine, trifluoroperazine

and a tmdal@ohpsmctl@ltec (m wihptherrae theeseri@id agent ¢canbheondzinme least two

iferefEARPARGD S e o ape TR bR dpt HeRo el R G an ygica

annpsy@h@t@dﬂe%wmmm@e gﬂ@hﬁt@éhﬁﬁmgadtdlspemcﬁi@eabmpm N-In one
variation, the typical antipsychotic is E enazi ne.

desmethﬁlcqu@pma,rqlmapme qyrsiapine; W?WP#IP@S@O% aping/fluoxetine

| .
B e R g —
blfepnmomta%t:ﬂiapaie hﬁﬂ;ﬁdroﬁeg\@baﬂlﬁﬁbﬁdf ,idnansering iloperjdont Nlueasiione,
ocaperioy W pA0R ST I hbn B0 Gt JaCh-T S0 ehG ogriigt anapsychotic
selecte glrsb?rﬁe ﬁ? ﬁ?&rﬂ)éor{sisﬁﬂg bF ?ﬂegyrox‘,ﬁkﬁﬁ@ Rhﬂﬁtprogérazme hydrochloride,

ozapi ne api ne, ‘queti api ne
fluphepeiredifCl anfdyphenpriasdcbaneste, dlabopeagoln molindenes thiothixene,

i o 25,2 TR TM LS80 S oL L 998

zuclopé&ﬁﬁ&apl A& neNRHRES D s artRP@IotiE L cobiRB@AS 6 the atypical
i | operi done, | ur asi done, ocagerldone QF- 24008,

antipsyshotR7dspepidonerandyide tyrier) 2wipsyeR®S; peapkenazingpi cal
anti psychotic selected fromthe group consisting of

[0054]? hi o TTRLOTRE irﬂfgﬁlcgr{ O#JOH'&%E K 'o@?r gﬁ’ oBfuieﬂFa' comprising

| uphendzi ne na2|ne dec
admlmbtahﬁpe h[ydmlgcn:m‘.d pmktu{éﬁ lt]i‘ndoid\cbrmaﬁnacehhtaﬂyl ataeptatde salt thereof

(such g ClpFaGD B4 45 PR BRoHs At SSaTHRor daie g pTEpGazing) wherein
the mdﬁn@ua\( fhd (I%té aﬁoﬁlsgééf'&i v SRS shréria MERBH @P&dn‘ﬁﬁlsgnng an

he atyp nti psychotic risperidone and
antlpsymygmq:mchaatuspsqdmotandlop perphemamicraee kii@abu th&'laasRedthmg the

dosage JASIO0 RV e, netnods, ol Lreating, SchzoRll Shae dugs

and in Bffédt a@iagls 2dRinisiFhebR of theRd aFuFBrQnttcGaidsYedsE €0t Sahdle,
salt thereof (such as dlnebong and an antlpsychotlc

compaying tchkneavry anskerrastpdhshegrryetageper drisagmn trsns i emeunt and/or

intervals) generally given over time which are known in the art.
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the individual has (or is suspected of having)
schi zophreni a. Methods of adm nistering an
w@niovpsisahot i c such as risperidone and/ or per pPEnHZI0NE009357
are known in the art. Reducing the dosage of an
anti psychotic (which reduces the dependence on
[0055] adni A apqther aspectithe HuSBtoR prpyides ﬁaﬂt@}ﬁﬂ 3?% %@@nﬂ@g fgtment of
i ;DG A dn® iDESHpASH Rl APSESITHE f&r
Scmzo@ggﬂﬁgl e{,h con’ggb%?lﬁé t%ﬁﬁn%mgﬁgrﬁg?oﬁﬁggst abl?ccglheg'mbun e
hydrogansedpgsda#, el saigle ¢r phatreacentiodllyaavoeptablasalt tereof (such as

. interval s). general ly. gi ven over ti whi ch ar.e kno
dimebqni 1 FaRuRtion St g SIRS) e b isEre RSP RTipg S 755¢55d by
evalual[i%)@{ﬂwﬂ ?‘a:ﬁ‘ﬂ@fe?@lnd%‘rﬁﬁ@i&ato?s‘@uémééQHé hORb& NI &8verity of

net hods fo

or enhancing treatment of schizophrenia wth
symptcans zndf drpdipiabandiorgsyphisétrig andior néwoergniityeaandéf foedogioa

amount of . hydr ogenat.e rido[ 4, 3-blindole or
marker§ (0 Hkeosdien®) i 1 M 1oL 8hfeR ot ks compared to
the san§tl pERRABEErs Ahdf? ThdiBAtbisAh the dabneddt safiladisdie Ridaisowho are given
~ Enhanced treatnent can be assessed by eval uating
antipsyghefithmpapthapE s WAA @roROt O eumiinaliqnstherap s Sompksing Aisst
compoﬁggéﬁcﬁesg]ﬁy&fﬁe@(i{apf Synpt ons and/ or clini Ca! and./ or
psychormetric and/ or neurocognitive and/or biologica
mar kers or assessnents) in an individual who is given
Hydrogenateayiynialv | )3 bj indo laSoresoundsfomrésd ik the MbdodaRermulations, Kits
panangber a or. indicators in the sane or simlar
and Inyegtips Qi5loseqiered e gi ven anti psychotic monot her apy
or who are not on a conbination therapy conprising a
[0056]f | I StWhGPRRQLI 18 drgRfClekianss ahSiefles HAXSHLHGRRIRhumber of
pyrido[ 4, 3-b]indol e Conpounds for Use in the Methods,
carbonf-ty medeaunlssssclead yt sfated ptherwisent insensis pllgebmeti dndraghey isomers
056] \Wien,ref.erence t rgani.c, resi,dues qr ieties .
thereo, FGPRamptE Dol e hbuBh bRl aed - ST e
incma&lrg@robyl sidas@dopflherwi se, it intends all geonet r ic and
other 1somers thereof. For exanple, "butyl" includes
n-butyl, sec-butyl, isobuytyl and t-butyl; "propyl"
[0057]; ncl Lﬁ’ééerﬁ“- gy intenrds and dpsladsp linepr braprhed er qyeﬁﬁhydrocarbon
wal kyl " [ ' r . Qr
sructur® afl comb HEBARHERAT FRCIRT AN s R HR0R'20 carbon atoms
(C20) ohfewenMorepeéferred alkgl gnpupgareupssediaeingfoser thawil igr Kver than 10
p cagbog a&ons (C20) or fewer. Mre preferred al kyl
or lewer tBYhe cHPAN A8 havi ng fewer than 15 or fewer than 10
or fewer than 8 carbon atons. [0058] The term "I ower
[0058]al KyIThe rtéﬁrﬁ“‘l@w%@alﬁ#'k)fkfeﬂ{ RSy 1 @kodps @Mfrbnt P 15 eabBAAtoms.
atons. Exanples of |ower al Kyl groups include nethyl,
Exampdestpfilowerradkyl| groupsapslugs methylytoftyl, propynigopropiit, Pityl.gnand t-butyl
tf i ke r | o subset of al kyl. [0059] The
and thet @?emll‘ogr%w]kgigg a(s.ﬁk%(e\f )Of ?%fy gr s to an unsaturated
aromatic carbocyclic group of from®6 to 14 carbon
[0059]at omg heastimtaral” ir (GAR’) réfag t¢ @n gnsatyrhted wkgmatic canbddypliegroup of
condensed rings .(e.g.,, naphthyl or anthr H% whi ch .
from 66%%@%’2’88 am%'aavw %Pgwgr{s»tg- henyId gl eoQpdensed rings
.g., nBSAPXRZAHI PG Wit dnlefiseB SR ¥ty br Mot B8 Grotnatid (e. g2
(eg’ntﬁtg ﬂi ke H#Zfercr ed areylesq'iﬁlgcl ugesf MO ! (e85
benzoxazolinone, 2H-1,4-benzoxain-3(4H)-one-7-yl), and the like. Preferred aryls includes

phenyl and naphthyl.

[0060] The term “heteroaryl” refers to an aromatic carbocyclic group of from 2 to 10
carbon atoms and 1 to 4 heteroatoms selected from oxygen, nitrogen and sulfur within the

ring. Such heteroaryl groups can have a single ring (e.g., pyridyl or furyl) or multiple
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phenyl and naphthyl. [0060] The term "heteroaryl"

refers to an aromatic carbocyclic group of from2 to
waovpwishon atons and 1 to 4 heteroatons sel ece@dUS20081009357

oxygen, nitrogen and sulfur within the ring. Such

heteroaryl groups can have a single rin

condenggd Tings (egr. indolizinyl of bmoshlm%) E@iamlez@égpt(sidﬂgﬂéesidues include,

e ima g TIF L SARERARTT I RAT, Safhy sondi b

quinolihylg isbdﬁ’molmi‘ylgpwlmm@&z@ryilnylpwnaﬂmlyyind pydalaiiyil
t hi opheneyl, thiazolyl, furanyl ben2|n1dazolyl

qui ngl i nyl in I|nyI lnldl yrazin
lO%lltetrgJ%FW éiﬁ%lﬁgl?rr 265 912 repiBb WhG ¥ moaﬁauﬁwached to the
| I
P e R IR e b L e e

resi due. Exanples are benzyl, phenethyl and the |ike.
[0062][ 006 The Tm ‘thetenparalkyB rr@ﬁnratOI@temdue frewbich@ hetereatytimeisty is

awachelth fifb Frat® 5L B plvbdsBiye TARSHIE tobflok ARy
pyridinfyHh@hyl, pRiimidinyletyl tihylhlltet hyl , pyri m di nyl ethyl and
the |1 ke. [0063] The term’ substltuted het er oar al kyl "

refers to heteroaré %roups whi ch are substituted
[0063] i t h The éermy “substiuts hstereaselkyls re@usctﬁ hgtereary] grqugs which are

¢ t Vi
substm?t%imxy r{ll}g%lsﬁﬁstﬁﬁ%g sﬁ&g% %glhﬂgsrs;/efgctéga Igiy gl%h_gﬂmsmtmg
of hydmoky rabkyd nalkaxg, atkenyl, lk§ay 1, aiménd, eryl cakizdxy?, hato, 'hited arglemtiino.
refers to fluoro, chloro, brono and i odo. [0065]

100641 1 PR BT gl yPraBelmgepreters f Fore; florgobroma g igdo-an

acid or base salt thereof, are the first conpound of a

[0065]C orrbl}ry@wgéﬂatw DAY [4,5H) oM pﬂmhﬂééé@@@ﬂ@taeéep@wlé Skats
-b] indole and an anti psychoti c. y@gdrogenated

thereotlpwhda@ an[agidprivpse sedidhercefargihe dirsteompayed of pgombigation therapy

contalr{nﬁ%% gg%@é%}%gé%fdogu%r @3’8% 'raﬁg lah ﬁtﬁ%@lﬁ’étl 24 %ycd%%enated pyrido

(4,3 b]&hdicﬂe ban be hexahydto @ypido i[4.0-H]4ndbldbr phamhab@tmally acceptable salt
rmaceutical ly acceptabl e salt ther of .. The

thereofhy B BiEREREF AR ICAD ARG FAiBkse DE B SRR PP b
indole 59@-3&&1‘& I&’éu%galy %1 étaf)l% salt hede TH@FH'CF %{aﬁ%ﬁigl [g,3-b] indole

tute ogenated pyrido
compoundspad el subﬂtltllrtydi modeintt shibsyrtuents, 41thoBglb ].lnSubdtDtlumd hydrogenated

pyrido TR 4ol Shrhboyn® BF hydlSBertdtt Rz ido g S pdUE s Rngs with

more tH3 sdbkstiiub®d afOald KoHtempRWRI Saitdbrd sub@ﬁﬁbkﬁé'mclude but are not
het er oar al kyl , substituted heteroaralk

a
limited[to @61, lPaet byl atalky.dreteyesratkadl sphstiteted {lateslabqlkylnmd kado.
are exenplified by the Fornulae A and B: 30 WD

[0066] 200 OPRARRL nf sl RrdP B YRR b) Kol art RbnPhfied B thd Formulae

A and B:
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12 AR2 Bwhere R is selected fromthe group

consisting of alkyl, lower alkyl and aral kyl, R2 is
w@edeo1zas fromthe group consisting of hydr ogeei/US2008/009357

aral kyl and substituted heteroaral kyl; and R3 is

sel ected fromthe group consisting of hydrogen, alkyl,

| oner al kyl and halo. [00671 In one vari atl on, R is

, C2- Cgal kyl ,
* C S Cl15-@&R0al kyI - Cyatkyhdand
Cl Cé6al kyl . In one varlatlon R is aralkyl| In one

variation, RL ®s |gwer alkyl, such as a | owe® al lgyl

where Bbisaékel@dfffdﬁmﬂerg@o@f CH3istifg 08 hkky1, llkgwérfall@l-aﬁdafdik/jl R 1s selected
Cl- Cgal kyl , -C4 al kyl, C1-C5 al kyl, Cl-C3alk

from tl@zrmwlstmg pﬁ@a@ngrh apley | pad palstigied h@telioya%ﬁt m % hig
ki a [ branched
selected Fr%h{]th@ Qigﬁn%bﬁhﬁ?g%e:ﬁb %f I[-?i er alﬂ; é ;121 iﬁgloal Kyl
group. [00691 I n one vari ation, | S met hyl . In one
[0067] var i Bt omayarfationsR eis fajityl, such enan alky] seldoted, frén the group consisting

of C1-ClSt, i GHBY e e R Bezy R GonCroei G G o T Pt

Ce-CsaBRyN) - @{salﬁw @q@%ﬁikyw@luegﬁm Rnd €, gAY, In bROVHatlon, R' is

one varl at is an aral u In one
aralkylvlanrqrutwauntlorRR iis loayer abkall, l@ybh g% @Werwﬁ@ﬂ sclagtyd &om e group

consistl S S G A ¢ EC BB bR, el tpd Chiation

aryl group (e.g., Ar-Cl-C6al kyl, Ar-Cl-C3al kyl or
[0068]Ar Cln Eibadriayibn, R s m@hvahalﬁlhlk@hgroﬂib InSongrvasiaadr R is a
p where any one of the al kyl or |ower alkyl
branCh%%i%Y]i groemtia ong vamatipn, R t‘srﬂa")fﬁl gl B¥YPar agr aphs is

substituted with a single ring aryl residue. In one

[0069] Y Vaf 'y?ﬂ bl‘?é"vargtloh sren n@ét KW ol @ah‘ﬁuz&\{‘ﬂ gt %{thl QH %n@fvartl;ﬂfbn R!

or |ower alkyl stituents [isted n
is methpt en:@hlylngl msaaguaapm,sR 15 nﬁanh)tlh)enansndﬂsxllglrmmcmas helazyl In one

Ph- C1- C6Al k or Ph-Cl- C3Al kyl,
variatidh RYYs eSSt R Ryt erbi SRR, R 1o benzy
[00711 Al of the variations for R are intended and

[0070] her ey ofd Ratakivn ORSEankedkyiorbep. It onbivaedion Rhisamyarglkyl group
the varjiations stated below for R2 and R3the same as :
where qry gt thalkehardgwerdkyl substitaentaisted in e paergding nagagsaphs is
ugl 0p7, I
B T
In one gz[rmupn Rhlscmelralkﬁlrgraﬁp ohereRyi e af shehdkyltonti@eer alkyl substltuents
In one va n,, R2 is hydr

t er oar al [ atl ) en
isted i fhegpreceapg) %ﬁg%@tkof&dﬁswsmmwvéﬁ Sipelone f! FesidRgaloRyEn

variatid}f, R} 1§Mp§rﬁlk§lé%§f9 ek th@aIRYPor lbﬂlepﬁlﬁyl%]dbyﬁ?uents listed
2009/017836 2008 09357 wvariation, R2Zis an

in the preceding] pagagaghsas fiathen bniistltlmde'dlth etpdacm)d @id)llpy(le DruE1-AsAlkyl or

po-Cr-LoRV EER-Graiy e VA REATR 5 Poobn “and o

substituted heteroaral kyl group [0073] In one

[0071] var i Alli fithe RaidtnaforeR ‘adrk yhteedwnd WoRbe cRArl¢ @Bsdided iy be
one of the aral kyl groups noted._for Rl above, the
combingd yetheany; af theyranaiiens sigtedybelavafon R’ apd R 4he same assif gactr and every

combiratioh S R!, R? and R® were specifically and individually listed.

[0072] In one variation, R? is H. In one variation, R? is an aralkyl group. In one
variation, R? is a substituted heteroaralkyl group. In one variation, R? is hydrogen or an

aralkyl group. In one variation, R* is hydrogen or a substituted heteroaralkyl group. In one
31



separately and individually listed for R2. [0074] In
one variation, R2 is a substituted heteroaral kyl
w@emapl7sshere the al kyl noiety of the heteroaPGl/kg1008/009357
can be any al kyl or Iomer al kyl group, such as those
l'i st,ed aboye for RI. noR‘RE varlat
variatiaf s s anefalkvh gioup 9 parkgsity brierqarlk ﬂe&r@%éme yrriation, R’ is
Y Ghaahloktlp Stbslib iR
selecte%in.ozr.V?l% -r{)r‘g{ﬁ&sisgﬁ%gﬂ][yd&%&hyl) I}ﬁggé(nd va?ﬁ‘lsatlgon[Jstd
heterodralkgl greufpst i t ut ed het er oaral kyl group wherein the
heteroaryl group is substituted with 1 to 3 nethyl
one vgsiatio R2 is S tituted
10073170, o R5 aps Paeitogy B is Ay Eroe wReRdccae Y up of e aralyl
groupsTieRst fof RE 8Bowd tH2 SRR ak PM&ch ah& ¥lers dRSkYItdARton lile®RR R' is
variation, R2 is a substituted heteroaral kyl group
separaighyeangl indivrimaHplisied foryR . gr oup i s substituted with one
Cl1-C3 al kyl substituent. In one variation, R2 is a
[0074]S UbSthll ?)}Sfé g% :ﬂ Ihte%? f C?aéul%tb]tu%rd%&r%gl%?ln%t h€ ewlbe?% g{ega%)rllmoiety
of the Mﬁomﬂdy&tmﬂlﬁb ariyZalkyl aa ls\uhsdlkallgre.cb st & thas’ealisk@d above for R
p wherein the heteroar substituted wth
In one gaeatiopy Ry s gyubsiptute We%ral?ﬁaﬂ wilﬁr@ﬁh%ﬁ?tﬁr&mé §EOUPRS sylstituted
1 el e theltfl-8LRRd 9h BHPS hR?
w1th1?6‘§ |ata(ﬂ%yytsggséce épj)aéraagpg%h I\%: ?e th%e gtgr%ﬂé\dglo?l Rlisa
subst1tutad dabtyraafalkjdegrmm Whexarratlhkjnletegranylpgrom B substrtgﬂeé witthw 3 methyl

teroaryl. grou In oth var i t|ons
groupsofh Ged A R b 2 U e B ATy G i Shork iy (R hetetary! group
is substiff&OWAK 8hy 1% <@ 4881 SebsBiffeAf TR BRe WaeHtRn! Rélsfheéu%mafe\ﬁl
moi ety of the heteroaral kyl group is a mltiple

heteroenf@lkmlegrgepl wihieregn Hethetagearyl grgnp ipsubstitutedhith ougr Caf’s elky]

SubStltF?Pt.t]% n]e N gt:i]og{, f)}st %g%béﬁgﬁ%dgh%%{?’g%p‘gﬁ{oﬁ al?eéglpﬁ}g gel{groaryl
group R&libstd@EEMWithl ondWir 8y medhyd gdtipsdinl or@ratipti¢rRY is b 8Gbs8luted
In one variation, R2 is 6-CH3-3-Py-(CH2)2-. [0077] In

heteroasplkylgronn mherein te heterparyl grgum is Sulsiuitedrwithhpneamp iy grors.
is any one of the alkyl groups noted for Rl above,

[0075]t he %ﬁﬁﬁle?‘%aﬁsftlo‘ﬁéw @@H @Bf’th@'g lltl}’t@& fl@t%f.’ogglll%};l%%)s in the

separately a I ndi vi Iste
1mmedialle1§ Ipoichémg\pwagMph(mherR&xei Ietaodryl mog‘:ltyouﬁthe lheteosegalkyl group is a

single K\iggr Lgt%l:rog?yl SEOUD; zn gt¥1ﬁ %eaglpgéﬁ%?}? Q@F%%&r t?xﬁ gutgﬂglte({] heteroaralkyl
groupsMf Eﬁeqﬁrﬂéﬁlat% ﬁr@ceﬁﬁ%"wﬁg}aﬂ{ wher@ Qﬂl@h&ér‘éﬂﬁﬁl mdietPB€ the

variation Is sel’ected fromthe group” consisting
heteroa@alkm/gmugm maltm cmd@nWélrmg hemeroawl granp aln ather vRBatigns, R” is
any on gt e SpRAERDEBrsPliy Erpu g PSR ppsetorn
where e Heldra 2018y DRORYY is o HR1GT] gﬂdﬁpEﬂPfJ)aftl cul ar variation,

t he hydr ogenat ed pyrido [4,3-b] indole is

2,8-dine
[0076] 5 (ZI‘GBD%@IF?}!ODSRpSFrq PPz 3, 4, 5-t et rahydro- | H

pyrido[ 4, 3-b]indole or a pharnaceuti caI |y acceptabl e

[0077]Sal t Iﬁ BR& €Q'ﬁatloﬂloﬁ37 %]hy-ﬁﬁfgeﬁ)/ﬁhrdméar%h%r&%/ RP qjsocu{yAOn% “OPkhe alkyl

i ndol es can be in the formof pharnac I cal
groupsaotesforB! ebeal the satmerae@ffqacmlan@hvely allqyéamatyonursmdrfOtB is

S N A E har eut
separatg Rt Eelly 1 KR 51 relPacBaRoLay 1y * bEResstupte one
variati@ RS i$BydrSgerForaMlIRA group. In one variation, R? is a halo or alkyl group. In
one variation, R? is hydrogen or a halo group. In one variation, R? is selected from the group
consisting of hydrogen, alkyl and halo. In one variation, R> is Br. In one variation, R* is I. In

one variation, R3is F. In one variation, R3is Cl.

32



of particular pharmaceutically acceptable salts
i ncl ude hydrochloride salts or dihydrochloride salts.

WO p0og/oprssd i cul ar vari ation, the hydrogenated pReT/t82008/009357
[4,3-b] indole is a pharmaceutically acceptable salt

[0078] gf 8- dm ApeRignlas vaation, thethydrogengigd pygidg i, 3npl jndlesis 2.8 dimethyl-
s k& St ot ooy o2,

pharmautadigraoecplatie mltr thdmodl, 3- b] i ndol e di hydrochl ori de
(di nmebon). [0080] Particul ar hydrogenat ed

o122 55l bASE  SERBLS a0 SRR Bl ey
accepte%l@sa?t@ K SO whi¥hliré fealil$ koA téHHsé &2 sld\ll ir?the aﬁzT&
81] For conpounds of " a general Formula (1) or %x |
amples

pharmmum@yiin/@sem@le B m@H@@l@macwwmp‘@bbr@w 9alts

of partlg}llar QJarrr}a%Hzncally 88?’?‘8%? ?aétp)frbc;l %%5%0&@1({6 us61£c§ Ib rochlorlde

salts. [\h lpaRiRGRir bhﬁatfdhnﬁieﬂ@iﬂt@%ﬁat@ﬁ pyHéo BB iddedisa phff«lrmaceutlcally
Forrrulaeé are contenpl ated as specific and

acceptabigisali ofida da@%bblu%ﬁiv(wmt@dﬁepmdxl)ethy(@a%ﬁ 451 -tegraby ol H-

poridol DA o EPSNRGE oSt ST AT Syitutyaro
1H-pynidd[#, 3ab1yndd>hd dhydroclibride @dimebom) e possi bl e noi eti es ’
fromthe substituent groups |isted above: e.g., where

1008015 o PABIERH hagipponited pyrides (43-Eindsisan glso bgdesgsibed by the

Fonnumezysrﬁi}th%%h%ﬁ@rm -CH3; R2 is 6- CH3-3-Py-(CH2)2-;
R3 represents -H, -CH3, or -Br. [0082] The above

and any conpound herein may be in a formof salts with

pharmaceutical Iy acceptabl e acihds and in a form of

qRrat errj zed der at iRes. [008B[_Ths ey Rbe
For R is -CH3, 8 is

- CH3 tion, the co

For muN"( DN pr'lded thg the substitu¢nts™are not (2
33 WD 2009/ ;17836 PCT/ US 0)08/ 009357 e R is -CHS3,
R2 -H, and is -CH3. The conpound nay be Formul a
(2), vvhere R is represented by -CH3, CH3CH2-, or
PhCH2 R2 is -H PhCH2-, or 6-CH3-3-Py-(CH2)2-; R3 is

[0081] Whe' Fo%f@mg@%gha ng&a@ﬁ%‘l‘;{‘ﬂ&g?k’zs)bﬁ‘ E?% éf%Rg@; CH;CHy-,

or PhCH§L (b&hz;&) dﬁﬁpﬁﬂﬁlﬂaCM&?bﬁG RH3I-3‘>Py-©BBI,2)2RR 11§ Iﬂ’h-@ﬂ%—, or A%, in any
is -

combugmgp@f @eﬁp;(%péaosgﬁlen§n (}llmg)s;slgle cep@ma&ongloﬁwﬁﬁgb.ﬁauents of
Formulglg W O(2) Are cogé'ﬁlpla%gd bsa%etﬁﬁc%d'lﬁdlvﬁugf con@ﬁnd?fhe%me as if

wher e
each sipgle &dﬂi ir(dwnrioalmdmpound\nwefef bs‘red by ehamigalenants. Altsccamtdmgplated are
used i Ne t( di sg (fll ) . -
the compounds of ormu ?2) w1 eletion of one or more possible moieties

from the substituent groups listed above: e.g., where R' represents -CHs; R? is -H, PhCH,-,
or 6-CH;s-3-Py-(CH,);-; and R? is -H, -CHj, or -Br, or where R' represents -CHs; R is 6-
CHj3-3-Py-(CH3),-; and R} represents -H, -CHj3, or -Br.

[0082] The above and any compound herein may be in a form of salts with

pharmaceutically acceptable acids and in a form of quaternized derivatives.

[0083] The compound may be Formula (1), where R' is -CH3, R? is -H, and R® is -CHj.

In one variation, the compound is of the Formula (1), provided that the substituents are not

33



herein include the foll ow ng specific conpounds: 1.
cis()

wWQ2@9a1788¢ hyl - 2, 3, 4, 4a, 5, 9b- hexahydro- | H pyri de¢BUS20084/009357
ndol e and its dihydrochloride; 2. 2-ethyl-2,3

45tetrgh%dro %I—I—Eégldows b] .i ndol e; .
where B! sefeHp R dRYtist yH?eocoznnmlpglmad&e[F@r@u!ﬂ Q)nvlesre R’ is

3.
e 1 B S P PG
-CH3bd>11 -lBiIoTlee @mipduind madi stﬂrmm (yr); 'dbereR is CH3CH2- or PhCHy-, R? is -
yl -5-(2- msthi1 yri h%thg 4, 5-tetrahydr
H, and &' rﬁp%m enonnd, W %?.Iﬁd%r ark it P Cél@s&up%—lﬁlfla@éacempound
) 2 ( h f lis -
where ﬁ 132%%(:1 EB’O(? C@Iﬁl_ 3;1;’/{; Qggi?}z 36}161?%%’ Cﬂﬁy g} thmﬁk)z)ux?d ifdre R is
CHs, Raum}ﬂeroh Higd ror eleHg; chrmsiwr@ound’ w}iererﬁtl lisAGER;, B jt-H,R? is -Br.

-tetrahydrolH—pyrldo[4 3 -b] indo le; 8.
5tetr dro-l Hpyrid

[0084] and ?{ ?&?@%‘ﬂ@%ﬂ‘i“é}bﬁa@ ht R Which canbe dsed En the 1 thl S ciiseclosed

herein BrciRichiNe foMiREredifit, <fbn5pduﬁﬂ§ ahydro-1 H pyrido[4,3-b]in
dole and its ydrochl ori de. [0085] I n one varl ation,

t he conpound i s of the Fornula A o

slel ect@¥} 2.8riimgthybdey 4,42 RyPb- Walki@ﬁcnlﬁ pmdq[é 3skéu@@tee@d its
from g H{ éla? e.benzyl or 6-CH3-3-Py-(CH2)2- and R3

is selecte Fom ’hydr ogen, |ower al kyl or halo, or any
pharmaceutically acceptable salt thereof. In another

\2ar i atd-ethyl-R3,4i, StesmhedioeHfpyado[4G-Blinddh3CH2- , or

benzyl; R2 is selected from-H, benzyl, or

- CH3- 3: Py- -:._an is sele d.from-H, -CH3
o e btk A SR g e BRI 6 sal
thereof. In another variation the conmpound is sel ected
f4.om 32t48 \A&aﬁgﬂﬁméﬂz@/&@ PEFLEEARAR-0093Rido[4, B8 ] @EEMRANd its
consi stin ci s(

2, 8- dlqﬁ\X(%?‘Fthﬂ@ 4,4a, 5, 9b- hexahydr o- | H pyri do[ 4, 3- b] i
ndole as a racemc mxture or in the substantially

B2 b TS 2 ot

2- benzl;]indﬁle&,nd its-sesfuisathfady; o- | H pyri do[ 4, 3- b]i ndol e;
2, 8-di rret hyl - 5- benzyl - 2, 3, 4, 5-t et rahydr o-I H pyrido[ 4,3
- b]i n hyl - 5- ( 2- . )
!yl & S EIRT e G ne Y Ry ey b g ipyrido
3- b] i MAGLfinddlSartdi Edih Jiro5hl()ﬁd& @timebon);
met hyl - 3- pyri dyl ) et hyl , 5- tetrahydro | H pyrido[ 4
3-b] i ndol e; 2-nethyl-2
tlet r at¥ymethyl: @wﬁﬂ@aqhadm-wm@@p@ 3-blindole;
28d|msthyl 2,3,4,5-tetrahydro-| H pyrido[ 4, 3-b]indol e

2 met hy? dgn%tp}éln%Z, 53"[eir’agy<%rgt lr% g;%d%[4 3|_E]p dole d 1ts ﬁhyl iodide;
dol e or any pharnaceutically acceptable salt of any
& t he-metheli8ibngmotZy3 difetetranydao- 1bkpyridrd 4 Sebpuloteanidsitso f
hydrocH;)e Forrrula A or B wherein R' is -CH3, R2is -H and
-CH3 or any pharnaceutically acceptable salt
thereof The conpound may be of the Fornula A or B

[0085]wher én Bhe V&ridaod Gte compolied &I thdRorhfula Albr Bl RSisistlected from
harnmaceutical |y acceptabl e salt thereof.

a lowermgyldgrbﬁg@ﬂdlgmekgtegfﬁom a hydrogen, benzyl or 6-CH3-3-Py-(CH,),- and

R’ is selected from hydrogen, lower alkyl or halo, or any pharmaceutically acceptable salt
thereof. In another variation, R' is selected from -CHj3, CH3CH;-, or benzyl; R? s selected
from -H, benzyl, or 6-CH3-3-Py-(CH_),-; and R? is selected from -H, -CHj; or -Br, or any

pharmaceutically acceptable salt thereof. In another variation the compound is selected from
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the Formula A or B where R is -CH3, R2 is benzyl, and
R3 is -CH3 or any pharmaceutically acceptable salt

W b@peos36 The conpound may be of the Fornul a AP@T/UR008/009357
where R is -CH3, R2 is 6-CH3-3-Py-(CH2)2-, and R3 is

the groph oS Rbstin ey b BRI H Pt e dis- B €. 3-plindole
asara&n%%&m%/mﬁ% &rbsfaht@wpu@faa)" &Bs(ilﬁ’sthhtﬁiéll}l durde @?wb_’l | &hyl-

salt thereof. The conpound may be of the a A or

2,3,4,5Betrhydeo-RH-pysidoH3;blirdoles 2-benzyd 768, R3-tetahyidreyd H-pmyglogd . 3-

indo b SBUHRES a1 S EERAAR PR A5 -

methyl= %ldﬁ;oethyi 2'3"4 ,5aB6lal3aird-9 H-pido[#B-HdiMole; 2,8- d1methyl 5-(2-(6-
ar maceut’i cal | acceptabl e salt thereof. The onpound

methylrﬁapyrb%vlmhstlha 3pbi-girahydro- Hi-prigakds b Endgle; ?s@xegmlézeﬁ, ;
tetrahyﬁf: mg)éJrQY)\E{r% b(gh/%lg,?f gg{bﬁ%ﬁ%{/ g %—ge?r glr%g I@%y;lﬁf}[gﬂ %g]mdole

or 2- methyb&-lb&nh@-d 3.4 6retipddageH- p}lrﬁzl\l»ﬁ4r 3-dl]inyble @i ahﬁbbarmaceutlcally

[0086] The corrpound for use in the conposit % kits
acceptaé),lﬁs framy of ﬁlﬁy 05@021% In one variation, the compoun is of the FormulaA or

B whefi d{]ﬁt {gybl-é R2;is( gl'egﬁb s do )5[‘ W %ﬂa‘f*ﬁﬁ%éu‘tl%al%' g‘cc%gfa@fers@ﬁ

Hpyi i do[ ar maceut i
thereofa?fhe porapbendsaby be¢ bfthe &fomshcm oaB \ahmra& is €HLECH,-eor benzyl R?is -

ochl oride,salt or. i h rid aIt t her
H, and R T Ao hRmes gt Ars R el Beranty B Comaapg may be of
the Forn¥2a Al &' %@fétI@ri% -C, R s Ay Oand [ KP, i3-OH; bP &9} dﬁlarrinﬁgeutlcally
structure car%ons 4a and 9b of conpoun

acceptabrh@ Sajdtésreoé rﬁb@wndmounm owg betod theolcarnmude 4 (Hrﬁawhﬁresl%olﬁ sCH;, R? is

6- CH3- -P 8(&1%[ ns fcg{l}glés ?[n(t)r %B'I %S;{a%{lgc%ura aﬁlﬁg]ac ?]BQI gglgﬁlereof The

compoﬁ@cﬂiﬁ? |bE|o‘ﬁ theOforfiiuRSA @R B @hére RIUE 6-CH 53 Py- (r@I-BRz @i afpy R
or R 'S conmpound. A conposition of substantially pure

pharmacgticaliycRepenizhic seltiherané Thegopmound gy st élil%EorﬁBﬂ?hﬁrQS B
where Rh?sn CJI-E;O/‘RQ 0 iR id tﬁ‘gr 3(9%/0 %r P?%%&ehﬁ@lt}/ﬁa&éﬁtaﬁg salt,

%dr No nore t ham
thereoft wrrpoomﬂommi raaylbé bethe Rormularoc BewrhnetraR i§ it RBds -H, and R® is —

Br, or %{;fSt ance seﬁg' ogétgl%lggalggle% 'g}%g(; rrlilaryebe ofS he Formula A
or B wﬁ&@}%ﬁ? Qé?@ét&pﬁééﬁ lo%FHfR%l & QRGP 'NZ?}t S3eddQ 110G fy¥iRken,

% or no nbre than oor no nore than 5% or no  nore
aralkyltdﬂanbsz%tod hct@rqmlleyltalneer livsaddéctehirom Hydorges, Rwer alRySor halo.
formof the conmpound. A conposition may contain the

1008617 P AR oo T ot iSS il PR Rlighs, RS SRRl pe ¥s-
dimeth§li-8%2 6 20TRY1S3-peridyl ety 2, And - tRrhydko-PHRyridd[£3UIndoRf or any

unequal anounts. A conp03|t| on may contain the
pharmacgpiiealiyceeptablefalt thereobfsuoh ay argacég syt, adyydrpchloride salt or a

n any ratio of stereoisoners. Conpounds
dlhydrgéﬁ&ﬁosegqﬁég%fm having stereocenters other than in

the pyrido[4,3-blindole ring structure intends all
[0087]st er e’mymfnhcatmpmmds dischussd béremdlahlrrgdmcmﬂrd&;enters in the pyrido

Iudln but not i tioners
[4,3-b1 el S diraitrd @'z ctPns o SRaT Fapoine Dnguties compounds
whose SRAMCERER A& HefcifBfla %hf—‘ forkf? %Séd?ﬁd;%s[ﬂdﬁtrﬁﬁ}e&mﬁnée%éh a
stereochem stry is explicitly indicated in a

compoynd ircsubstantiallyepuse forot sheh 4sa ¢ampasiton Qf@ubﬁmteaéle' rarg S,S or R,.R
or S,R Boi% ?(l)rrelpglfn%r & o?h%rsg tl‘%n%ff sﬁ@s‘?an%a”? 81l'1'r%dcognep% means that the
composition contains no more than 15% or no more than 10% or no more than 5% or no
more than 3% or no more than 1% impurity of the compound in a different stereochemical

form. For instance, a composition of substantially pure S,S compound means that the
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[ 00881 Synthesis and studies on neurol eptic properties
for cis() 2,8-dinethyl-
WQ2B94173¢ 5, 9b- hexahydr o- | H pyri do[ 4, 3- b] i ndol BCEO2008/609357

di hydrochl oride are reported, for instance in t he

foll owi ng publication: Yakhontov, L.N , dus .
compogitign confping metmere tharel23ponnp mae an 0% ¢ @;nq\@pfea %S/q Pfeno

o .S 9

more B o R R e B bR PERE
compokitibp mayumﬁtairaﬂlé cdatpapund as mxtores pf oypdirstéresis@pers ewhéro thamixture

may b ec%ﬂapam a g{@;st (Se /g } ea?{r%e gstgrteg{m}s Etg\?réc%ﬁ%#nﬁ §%rcs R) in equal
or unecg'ura‘i3 ﬁm@mt} % %omBosﬁllgﬁ)’ ﬁqa%'%ﬁtauﬁh@uﬁ@bﬁn@is 4 RS tERIBTOWIS or 4

not ed above as known fromthe literature is
such stc@ptsptneds mfaoy ratrmofaaﬁcreolsomeltsh@ompoumisehsdlqse@bqrehbhavmg

0. R - Soc., .196 2, Q. .
sereocSGE ARG e RE GHEnl g BHFIE R sRRes B0 eby@egfemica
variatiGi¥esTisaéH onﬁﬁdiﬁﬁs)mclihaﬁ@ bu¥ notAfmitdd tohdich&rd hndl @Rsietddners in

the synthesis of the conpound 4 noted above as known
any ratfq, @pdl tedudep raceariiaed ergylﬁ@m*mhgd and @@ﬁpmm@ie mixgpigs.dUnless
stereoclﬂgltnssgrge} )tqghq‘rflt? Bl'&?cﬁ@ 1n h% Aﬁeesrtﬁlcufég 184 ﬁteﬂﬁgcﬁ_{o'\%?glgrace all
possiblBleredikaives offhe@@ﬁfpo&hdi ylepiétehet erocyclic corrpounds,

1973, N 2, p. 207- 212. The synthesis of the conpound

7 not ed above as _known fromthe Iltert%tur

[0088] o5 c SyBEgSis g)d EI“%SP@M‘?“{ REG PSS f rﬁl@@'ﬁ dimathyl-
23,4 4Qf5t9b4hex%ﬁy°>dr #?er O&Qj\éuﬁ RYRHEYH ﬁsnﬁh%drlochloﬁegh&r}ef{or{éa for

Chém stry o cl ic conpounds
mstanckOiTth& iR®widg publidagonhd’ akhe}mohdst @hshkev hRIG.j Shitbiegicof

therapqyl§ RO A NEEZoIne BB S TEp A) Sriy s - Synthesis

of compOiRisTE Y, Md 9 néte@ ABEVELAHOWTN b tIRCIERRIGDE)] ShdCRikd biftheir
and phar maceuti cal conpositions conprising the

properidesdsi sartoron antageniply arg wppredind & inftaweoin CrheCatianagit, o ohen

SO e e |
e B HEHERPRL SR, SOTSOR| R RET R4, S RSFEG b Fpouna
noted bORE askid va frbfetha Piyeratiee 18 r§soert, fon ni%tamﬁé tin (ﬂlﬁésa&ﬂele N88.Buu-Hoi,

WD 2009/ 017836 PCT/ US2008/.009357 _form _As used
O.Rougsg}, &)-Jacquigeon; dy ﬁhelnfﬁ’qc JdFEAN % Bf?ﬁfi fidt &LE. Kyrhgrova and N.K.

a

KocheRSTSLRRAADHISEARN! SN 2LUAS OB e symess o

the compomldcimotedabave apﬂ(edwhefrdnm ﬁmdlteha&me AHynthesis @b nomagwmds 5 and 6
such as ri per'd.n The first . conmpound a t e

noted aboyg, ﬁﬂﬁ&a@hﬁgm&l tBEﬁf&dﬁ%ﬁ’ibs in ReagiRfe AN geaghd A.

Yurovgk‘ﬁkeﬁn]avel\/fé‘i’%%% 1'anlﬁz'ﬁ‘Hk't?§ 8t Bdté86Yd1 & ondpBubd£2H73, N?2,p.207-
i’zophrenia. (00911 The invention further provides

212. The synthesispfites eanpoundribiaied akmyetah knayy fras thddgeratupets described

by UHI R R Emd SBE RD M A oM FEFRSS 2R T
Rodioné¥iih Cﬂﬁﬁﬁtﬁ? dfHeferb6&yclic comnpBustRya9el, N8 . q0NL-a0NS) dtribe the
di mrebon and_an anti psychotic such as risperidone

synthegipaf methybididarizhaegmpeunds8 ehoyer et e dosage forns

(e.g., dinebon is contained in one dosage form and

t he IRSY,
008 s e PR AN theSdraEhs RN e ARRIERbp deapy iy be
comblﬂeldt\sltl\!\a pharalaseutally acceptabdd cami¢n, ambplapmaceutical compositions

comprising the combination therapy are intended.

[0090] The invention also embraces combination therapy unit dosage forms, where the

first compound and the second agent of a combination therapy are present in a unit dosage
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use. In one variation, the kits conprise (a) di nebon,
(b) an antipsychotic; and (c) instructions for use of

WO poovke7sse eat ment, prevention, slow ng the proRCEES10081009357
or del aying the onset and/or devel opnment of

schlzophrenla I n, one varlatlon t he antjpsychaotic is
form. Agused hsteiny theyiermp st dgsage form nrefers t/a Fpmpingfion thegapy

formul i HPihGAlontdihd @ﬁ%ﬂ@m@hﬁ H%o%&ffﬁ&gc&ﬁﬁwqgucg{ AW mebon) and a
consisting of “risperi done ozapl ne

predetdimiiesindsistyf & kavapiapent (alchrs ajsperédongl Sthiedpstreempound and the
per ospi.r.one, |done Ianz i ne/ fl uoxetine

secondlGRR OF i ombigtipaRerny wiit ol Ao G REsEn LAl cffective

to treatS@hizbpitehi@, zot epine, am sul pride, bifeprunox,
asenapi ne, nel perone, abaperidone, blonanserin,

i | operidone, |urasidone, ocaperidone, QF-2400B8,
[0091]SB- 7738 irventipn ft@@lﬁr pmddeswnmgm&smgm C@ﬁévm@mnathmw as
descrlb\(/egﬁe{aetl I.?&eq&tﬁ%ﬁgf 912 qugrtsl cgorrqulasouglg e ﬁecond agents of the
combir@fibh Bisat &4 Lunit dbﬁ?@fdtﬁf (ead. ) th® doddge fér)lrpt(ﬁﬁiuns both dimebon and

anti psychotic is selected fTom t he group consi sting
an antipyychelioyyshmaisperidone and/on Berpenaginen ar #4ipaets] d@.s@gfeforms (eg,

U

dimebqr MRUFAREL T opd ehsofl it BIARBE A RS \A%h B isperidone and/or
perphehadifid isepatagedie anéthmajnsl@ fope) pheridsiwidl, also contain instructions for

use. In@rﬁg %grlégt{og)be ;l%ﬁ(nstngquﬁ gﬁﬁlgﬁl}?é uei2 1;e)g)t'qtl11|gég and ({:5 instructions
I; nV {

o TR, 0GRS0 0 8l ST Sy s ndn

developmphta;fgschizmd’bgmaalmd)np eapheoms thevatipsychohie 1s araatypicalomtipsychotic.

e ant cho combi nhati,an of an atypi cal
tn one YfiSat IHRSATC iinSeBorfe o Seidkt Bbuplhe Frod (s hhe of
rlsperld‘&féeclb 15 oAk tlogapihél otahihe, @%ub;ﬁa@ tpekyy@lrone

fferent conp ung I'n one vari at | on,
leramé@neu, byémq/ﬂu@@tlae émnatkmﬁdtas &ynﬂxya&W)aarypp@ame paliperidone,

t f
semndéf% &&éﬁ( g dgaéﬁlgulpggé%ﬁ%gﬁné, G;Iel‘g}rxélﬁ%% lxrgellll ezrgrge? %té?ﬁen'agneo
blonan@érﬁﬂ 7lapéridone Ouedsidope I’tﬁ:ap@ﬁiidh‘épQFCB%OBZ SPrASBUYDNFI-007, and

olanza i ne/ fluoxetine (marketed as .SynbyaxTM
YKP-14p8 plpmnazfan@tlorp e %&?lpﬁ&a@p%ém ﬁcrbﬂp@rld%t Bban?evarlaﬂon the
antlpsﬁgbtﬂyis o\ C}gﬁgal %&%%ﬁn@g(? I)i% on@ﬁ%ﬂ%ﬁng Sﬁlﬁ etpf cgl‘r‘a‘e[élgi?gychotlc is selected
from th‘ﬁ:@peps ccﬂmmﬁ:ng @:ehlﬁéﬁﬁﬁazﬁa tﬁﬂﬁﬁxb})pralziﬁle Hydrachbondle, fluphenazine

YKP- 1358, d at cal. ,gnti chot.i.c, sel ect ed from
HCI orfiphgnazis it PBlspenedt b HesBixeng,t E&?ﬁ azine,
trlﬂuoﬁe‘i’&sfh@tléﬁglrféf h&fai‘fn@%bﬂ%ﬁc erdifd, Bﬁﬁ@zﬂ&’é @&l Bclopenthixol. In

ydrochlorlde phenazi ne 1 or uphena2|ne
one varjatiam clwtteplcadaanblpethebc is pesphendazine., Intom ohatxandhe kit employs

R M ——

variatiéh hedRRIpEIhoEL is 4 Soribigatich bBdn Afpical@tipksichoREBADY Sypical
di mebon and a combi nation of the atypi ca

antipsyghetiqdy evhésh case thegesendoresnberyld pentaipyppleas two different
compoaﬁ]&) g?%ﬁg S/'éfr}%tlcﬂme EW}E@%S ggc Hﬁ e%égﬂ;l % i %1?321' #?ﬁgalgﬁﬁpsychotic
selectedc&zm therpgbyp comistiag nf aspsmdbﬁé ralmztapmnst@smaﬁwlabmpme

nore of the stated uses treatjng and/o
olanzaping. AGHARIBS ATEIBHORRe |ngéo cn plogRsRe/ Qpdyege (erketed as

Symbyd€™8| SRk onef%alfpeﬁa&feoeéraﬂaa)e 2ot QRSP i Sri e BEESuh ¥k,

conprise suita packagi ng. The Kits may conprise oné
asenapgie, melperonepzhapendons, bk@npmseann@omwlon@ fywasiddne ocaperidone, QF-

2400B(:§)Igh/|79§l i M- 68‘? BW%Q% gar}%rn%alnantlpsfc?lotic selected from the

37




conponent (if there is nore than one conponent) can be
packaged in separate containers or sonme conponents
w@2amw9be7ssonbi ned i n one contai ner where PCT/US2008/009357
cross-reactivity and shelf life permt. [0093] The
kits may optionally include a set of instructions,
group epagisting pfchipipreraszing, tafluereperariae hydnorlgrfe.dlupbenagimecHCl or
sLar | C J . " .
fupherflleRE TR Ralb ool FBEARHS LURKERG BBl00BS operasine,
loxapireg parphérgizine, ploehlogeraine pirpozidetaqd uclbpérgixok (i onks varidtion, the

. the present [nvention (e,.qg., treating, preventing
kit emplpyy mehan AgomAwatied ef g el ERPSY AR r&@ﬁeﬁ?m&nd the

o SESRRRNER e TR R SO e e
describad dietelrg iand cetndndingly, anayocontain dmstiuations fduany, ofe0fX9npre T ¢he stated

fol |l owi n anpl es. are provided to illustrate but not
uses (e{ rHRPR VT BIRFPE Al Q8 e hF ahst B RCig d8UFlgBnt of
schizoptb@hy) are incorporated by reference in their
entireties. EXAWMPLES Exanple 1. Method of eval uating
t he NVDA-i nduced current bl ocking properties of the
[0092] c onp uitscEengre i 6pmPriee siiiahle ntickediag The kits may comprise one or more
. 2. .8-di met hyl -5-] 2- h Jdyl -3) et hyl] -2 3.4 .5-
coairfey SRyt AF LOMp R st ik Bt
compohéit (Hakidrt i oRGh MO el 8 @aiP6d paSAQEBIORPBATE cdrtliners or
/CH3 N2 HC1 N CH3 was taken as a representative of .
some CORPORYHH SARFscamtined Wenerrontainer WhepooresseseaetiVityeandsshelf life
.were carried out by the patch clanp nethod on freshly
permit. )
I solated neurons of a rat brain cortex or on cultured
rat hi ppocanpus neurons. Neurons for cultivation were
[0093]obt ailie dith moay aptiendliypinohemaisst effinstastians Igenatly (viiten

oS5 B B T i o e
contaifth@iRBudtidbn3 afd alsSla@Bplabled feldtiHoQo tIEuseRIf |c_§m9f>n§htﬁ) ¥Eihe methods
pl anchette (Nunc) or into Petri dishes, in whic

of the pyesent syentiwnead), Wiatingprreyenting\asilios dplapingitheensgband/or the

| aced. .The.cel.l goncentratio a. B X 10c
develoBnBEStsct St FRASRARM: RERE Sabt b BRudaltfpedfic
informEag & 16 the eimptheARdind ThelNadrmini SAEOIr tolah imddliidual ( 1: 1)
suppl emented with 10%calf serum 2 nM glutam ne, 50
100941014 T A bl e B SN Mot i i Bon.

Planchettes containing cultures were placed in a CO2-
[0095]! NCUDG] Riferhces GfscRIBE hdrBRP4Ar MEoHidrited Y r&etefi€e in their entireties.
ar abi noside (10-20 L) was added on the second to third

day of

EXAMPLES

Example 1. Method of evaluating the NMDA -induced current blocking properties of the

compounds

[0096] The drug “dimebon,” 2,8-dimethyl-5-[2-(6-methylpyridyl-3)ethyl]-2,3,4,5-
tetrahydro-1H-pyrido[4,3-b]indole dihydrochloride of the Formula:
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cultivation. After 6-7 days of cultivation 1 ng/nL
gl ucose was added to the nedium or the nedi umwas
wez@bamsaed, dependi ng on the foll ow ng experi meCL/US200&009357
cul tured hi ppocanpus neurons were placed in a 0.4 nL
wor ki ng chanber. The working solution had the
following conp8%i 150.0 nM M1, 5.0 nM KO, 2.6
mM CaCl 2, 2.0 nM M) mM HEPES, and 15. 0
nmM d ucose, at pH 81 TAansnmenbrane currents
produced by applicay fhere regi stered by
the patch clanp el ectropk ol 0gi cal nethod in the
whol e cell configuration. [Application of substances
was done by the nmethod of Lrapid supeifpsion. Currents
were registered wth the aidq of bor03| i cate
m croel ectrodes (resistance 3.0-4.5 nChn) filled with
the followi ng conposition: nv KC1, 11.0 nM
EGTA, 1.0 nM CaCl2, 1.0 mM I\/@;Clz\.N 10.0 mM HEPES, and
5.0 MM ATP, at pH 7.2. An E nstrunment (HEKA,
CGermany) was used for registration. Currents were
recorded on the hard disk of alPentium|V PC using the
pul se 39 WD 2009/ 017836 PCT/USZSOS/OOQBS? program
which is also purchased from HEKA. The results were
was talcamads \azreprevdritdtivielhod tiad cbnpfounde dederibedhéreinpr ogr am ( HEKA) .
[ 0099] Application of NVDA induced ianOM/currents in

10097} o e P IPU BN PUHPLPE 20604 Y BB it TR colated
neurond¥PArat bigin cbkePoPén Qilf[ﬁ&!)fht Mﬁfgb@eﬂn UsG¥ufon. N@uﬂ)ﬁs }r cultivation

and was an average of -801 also caused

were OblaU@klafwen 8te hippysampus @%ﬂeqpat@l g3 61-2 Taysy bt mathedipdd a

trypsm?%a??{n} fol g%spn;gl{}%flﬁgﬁellcs asﬁ 519 g&ig& n\'(ﬁﬁtgg ﬁlh&\luﬁ?\%@e éﬁ %Id] dn 3 mL
quantitfys md@eth@bvenedfmg x&‘llf}ﬁaﬁchefte (Ikiftncagxﬁ irits Petrl dishes, M\M%ch glasses

t he bl ockj ng i ncreas in _ a series of i
coatedw@w&!gwlvbmaﬁ M i a%t bgppred. Hféleézslé ﬁ?%qen%thrba%aowée was 2.5x 10

" xRS TR e R P s PR b

DME/ELD meditim (1bl) sdfplethbAted Mrith 10% ralf yerpay; £ wsMogluaiing bOqpgmL

gentanieiny S R Aless 450 BUPMAL oW Fis 1 BN Reretan 7 20 7.4

using I‘Mﬁ@@% HthALites!@taifiag cul@&gp%fe;&%edtlﬁ‘ﬁ &b @ﬁéubﬁfor tah§7 °C and

ing antagoni st of the N recept or AP5 (D
100% lammdctyscymsmp Iambuwaider(il@ZQmId-vaasgéd@bomdleNmmdrteampd day of

cultivaﬁ{)]xg.a enr:é]} )ga\l//]s\%if | quq g/dg}}eglr {:%sg F(ﬁg)utélg gxedlum or the
mediu®UWids@RESarg¥d &2 &Qf{ﬁg ofPKIR) ﬂoﬂbﬂﬁfg\’ex@@ﬁﬂnbﬁtatfh@ Gu!ﬁﬁre@h campus
di d not decrease the bl ocking effect of MK-801. [O 01
neuron‘-rw@w plaghd i & %éﬁnl\f\k’ﬁéﬂ%’ﬁm% Bheewgikingsalytiongliadehg following
comp051 108u|1 %O nglt/lfl\cf Ifjé)smpllsk chérrﬁ\q d\lMS?ZA g}Bw{?ﬁP&S@i ?ﬁ;(i 10

poca neuron

mMHBPESkﬁﬂelsodnﬂW@desstm@mwsrents (%9 Dinebon By
50- 70% at 10

[0098] Transmembrane currents produced by application of NMDA were registered by
the patch clamp electrophysiological method in the whole cell configuration. Application of
substances was done by the method of rapid superfusion. Currents were registered with the
aid of borosilicate microelectrodes (resistance 3.0-4.5 mOhm) filled with the following
composition: 100.0 mM KCl, 11.0 mM EGTA, 1.0 mM CaCl,, 1.0 mM MgCl,, 10.0 mM
HEPES, and 5.0 mM ATP, at pH 7.2. An EPC-9 instrument (HEKA, Germany) was used for

registration. Currents were recorded on the hard disk of a Pentium-IV PC using the pulse
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MK-801 By 70 15%at 1 M Di

mebon + MK-801 By 40 18%

D-AP5 By 60-80%at 5 M D-APS + MK-801 By 75 17%

WO 0910]78Ihe results indicate
thefam that it

ant nISt (0]
prograw IS RIsHy gusyfl@ét

Pulseﬁ? o%ﬁ{l‘ﬁ

mechani sm of the bl ocki

NNDA receptors has not yet been established,

is itself believed to

ec rs
%olhe sulRvERE iR

EKAguItur ed rat hi ppocanpus neurons.

t hat di mebon, i n BEI/US200$/009357
be an _

81&8%;@ tlctltlrllegaid of the
Al t hough

ng effect of dinmebon on

it does

S capable

[0099] 40 V\Apptlogmu@fmmﬂ@s@b@@/o@m&ms indhe ¢rdtneed hippocampus

newronf G ok 1 § blflnels

i s character

CCB?H F%rée

(?gt e lbc?{m% Hf NMDA. The

IC50 of fiaivbeh vaned el 6.0itd €0 pVK-8d vaane ak'éttagérbﬂE 7 $BR9GMMOMIK-801

these new results, it

can be suggested that a

also capsed Plogkade of NMIRAdRdwsed| curaiskTing biackads hagra olrarggse

dependlgﬁl&d” ?1 &LQ%Q&%L Yhe rggﬁﬁﬁrl\élg ok ﬂ{pesrbgé%lé?@% 2 rre

ecrease elr

tchised

frc e

By YR Was

dependenton the iekding effeot &l therbg@tistone. ONMIYADIhe kocking effect increased in

characteristic¢c for schizophrenia. 1
a serie§ QfcRUSERSEIVE ﬁath@tlﬁ%%the AEOHSY W tf)ﬁomeéna

Nf@%o@ Hs%ﬂ%l$

on the EGREAGRGH o 1t h

treatnment o |zogﬁ?en|a
by 70 :&/w% Pretielindrp pdﬂhﬁonbﬁaeurbes

n to, treat ﬁ@

concenyqin Ob b et abbEriss i

[0102] These results

¥alpe, reh 1(7‘h was dependent
%rad(%sf R&4HX&nduced currents

anmpl e an i n
with laisblutioh commmmgtdhmetbbn ina

P biRne et o SHR%01 48 ga 18%. For

compatiflr CLTRREH the RbmPEINZ ARRLGHR BT ARINDIDAIRELpIcR D-APS (D-2-

detérmne the ability ©

any of

t he hydr ogenat ed

ammOéwhoexd{anosalbm mmmmm menepton apiagonist) wasaineafigated for

compafifort BEBEs REH o

Prehm
rogenated pyrido[4, 3-b]i
treat and/ or prevent and/or

[0100] dehgerairdbat vire RRInEE 9k SNFRAILRH

which is chronically admnistered to

Table {. %f%ct of s RAEIRI NI JinRiced! Ehﬁ@h?ln(mx)a) hi

resulting 1n dysfunctions si
neurons.chi zophr eni ¢ hunmans.

QL AN - Q7

See Jentsch et al.,
Sci ence 277: 953- 955 and Piercey et al.

P s B e Sl 7 o-s0v

Ap;ih@andrﬁ@ﬂmmi did nd€ Heoredsy tRf bloelang effédof MK-801.

ndol es descri bed herein to
dela% t he onset and/or

®Vs phencycli dene,
t he ani nal
t hose se ﬁocamPus
1997,
1988, Life

meauntaol

mlar to

s e o
Set—43(4) olJfJoo) Statrdat

may Substaregpl oyed in this or

2| al
U CI\'JCI I frertat |JI Ul 0€OTS

| nBidckede GiNNED A +indlekd currents (%)

Bxarple—3—Use—of—huranr—ctHmcal—t+ral steodetermhe
t he Akiebbay of conpounds of the I NV@YI00T0%at 10 @dd ,

pra\/anf and/or—del -;n/ the ongset and/or the devel npnnnf
of sgRigmphreni a [0105] | f |desired, Bymo £f5%e 1 uM

hvdrnnpnatpd nulen rA h1 indol es described herein
(€. Dimebsh FBARD30ICaN al S0 be tested iy Jyumags, to

deternm ne the ahlllt\/ of 1t he

preygntpsand/ or del ay the ons
t hege AP PhvE&lgoiri al s.

> _conpound'to treat

et and/ ogytdiegsba\uek QaENt

By 75 £ 17%

[0101] The results indicate that dimebon,

in spite of the fact that it is itself believed to

be an antagonist of NMDA receptors, is capable of reducing the blocking effect of MK-801

on NMDA-induced currents in cultured rat hippocampus neurons. Although the mechanism

of the blocking effect of dimebon on NMDA receptors has not yet been established, it does
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[0106] In one exenplary nmethod, subjects with
schi zophrenia are enrolled in a safety, tolerability,
w@b@persaki neti cs and phar macodynam cs phase | PGI/UM008609357
a hydrogenated pyrido [4,3-b] indole using standard
protocols. Then a phase |I, double-blind random zed.
not haveghe peyrpledic affachiha is characisriseelfar foneamBPeHngDlockers of the NMDA

receptc i, SRAMEIOT ARV BAHO AR AT A XLl d, ‘iaafae@gn RO rékhies, i

can be shggestedthat aireduztiof oﬁﬂﬁtdhaﬁﬁdllbﬂbdl(hgﬁ'fﬂceef MfK-80E (and analogously
invention to treat, prevent and/orégelay t he ons

In
phencyliding} o WM vesepitre fan load &0 adeepase @b theit msl‘rqtomlmeﬂc effect
I was
end, R B o SR PRI oRe R K ZbpB Y o
t herapy of risperidone
[0102] ( 3- [ Thpsk-regulfslindicate thaz divesbxox alook v8th its previously described

propertes) Fa i useg Por sestivi Ieattnsat obRIBBRSI2: b pyr i ni di n- 4- 0

ne) plus dinebon

Example?2 834 d'f%hhh’ bive niate( & dl@éﬂﬁﬁhe greRbilitd Wk t&hPyinds 2f Shedindention to
tetrahydro-1 H pyrido[4, 3- |ndole dlhydrochlorlde)
treat, preyent and/ordslay the onset and/pr theidey .

ri speridone treatnent alone. The treatnentitr{al was
deS| t b el
10103155 P 880 B R URE 6y BhACET Be BOM G el Rlinc 1R BBy of any of
the hycfrogermteldlmmib [4ehb3mdqﬂas desotibed lygrein (agd dlmpbcmodo treatandsoe
| V- 29 The st ud ted the effect
prevent andlgg 4ei4¥ tﬁ@ %ﬁffl%ﬁ?{ R SoRmeR o SEBik Bhfenia from
t he tradltlonal therapy to nonotherapy wth an

[0104]at Y PiCsiR! exefblaPy Mokl fof tRAERE the(dctiFRE bf §8NE moR hydrogenated
ser ot oni n-dopam ne bl ocker) in accordance with

pyridof4.3 h] igdgley drgprbaddresein te §911tt3£1§1d61fr pn@@nb@@éqt deiayethe enset and/or

i O
deveto BT BEH PP SHBRAGTRIBR R b oy s RatE PP Rl agpinisterd o
the anidlab@. g< Iat‘ﬁatBI (FPPOrimALS (IRdakdyd), dpallting lﬁﬂfykﬁheﬁbﬂsmmllar to
t he Unlte St ates under the Trade Nane Ri sperdal, and

those spef inrigBiZpplreRis RyBAAS Sg:ﬁ[Jgnthh ¢ted., 1997, Sczencep277 :953-955 and

Plerce}t étl"il?r ?%%/11 _%éf@ ?@é Qg@%tz)%bs .”F]Q@a) @t'af?&{rg gi[ng %géﬂtzll%g%uls may be

et r ahydr opyr |

employedpy nhlsrbdmbtlﬁiermmanalTxhedeis udy al so eval uated the
possi bl e increase of the clinical effect of

mvennbﬂ% ngﬁdm@Oerﬁ @hax%p H&aﬂtﬁerbrﬁetddrﬂ%QEé &&io&%t bﬂ b&‘t‘ﬁ)phrema
paran0|d'and epl sodl c- progressive schi zophrentra wth

current condition of drug rem ssion_or devel opnent

[0105] of ddidesiredianyiodhe lwdcrﬁgﬁm@teﬂ@gade (4.8-tl h@@g&dpﬁ@m@d herein (e.g,
t
dlmebc%itcgﬂ P'bg gesw?iqn%ﬂfr{aﬁm;o dé{gr?xéﬁ‘% gh% aI% 1#2 Io I es Ip ang g(% g‘eat
prevenpayditradelypthe ohhae aadgr th%aieoeldpmgnﬁcﬁf sﬂﬁh’bpm‘emﬁf&tﬁﬁdard methods
nts net crlterla 295. 30, schizophrenia, paranoid
Can bef‘ﬁdete rthesomincaldtitlse. Patients were selected to
participate in the study according to the follow ng

[0106]CT i t &R bﬁ‘e efe]ﬂplhr@’%étﬁb@ %uﬁfebfs%lt}?sch%bﬁreﬁﬁitdr@ Bhdiled & a safety,
year ol d or schi zophreni a, paranoid type, and

tolerabdpysmarmamkmesles almd pl@nn@swdymamncsgﬂnasq Iastud)evﬁ a;k;ydmgtalaebd pyrido
r.esponders. or partial,.r t

(43 bl IR RRG Seerd s TRBGIERE M, So B (PR @dGpnirones

trial is pEIPorasedl t¥ AeRBRMEi thE effitac Lot thaRydidgeiaddpyrido [4,3-b] indole.
non-responders to anti psychotic
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treatnment including risperidone, having nental
di sorders other than (or in addition to)

W@ ehwopoBke eni a, necessity of other treatnent aPdI/BEs2008/@09357
acute somatic di seases or deconpensated chronic

Exam FO@%I c dlcls.eaaﬁzsl.1 4% V\q 2909{4 817836 Pgﬁ!/ USZOOE/D?Qrgegtsz)revent

and/or Bélhy e SnséihdRsrQké deveddbrhdit OF Baizophednsent for
participation in the study and who net the

i nclusi on/exclusion criteria were swi tched t

[0107] npnothdewps blind. iplacebprspniaelire qliminab study was ﬁ%mu%@ﬂ to evaluate the

et GUERBFUARNG bEpb OP M IR Ry, EEbcfioyne
yl)plpe\nﬁﬁkll wlleusi]-2 mthyMéeKS 9-ﬂeﬁaﬁﬁ&o@&ﬁk@[ﬁjl$ﬁ@gﬁm@m mk)splus
ients vvho oved sceptl bl e b{esponders) to

dlmebcwe@% digngt haérﬁ eﬁwme é R Ry Re2. ¢ Hostgtrabidig: ééﬂ pynd0[4 3-
b]mdofealﬂf?}&rogﬂgﬁder SPELIHONEf ARG %ﬁi(%henmmﬂa?&ﬁt% rmgrldone

re not sensitive to the newtre
treatme(m alone eEipotnetemsit twel wasvl¢shghed ws réndomlzduleplaq&bogbam]wd;i double-
stabilized in routine thera nlcal
blind By 6 ERb RS et Bagh e et Bt shizgRbredizapampeld type, and
eplsodiﬁ’ec%h}%jbgf\/[ feosweeks. In the third stage (8 weeks),
after weeks of nonotherapy with risperi done
patients were divided into two groups. Goup 1

[0108]r eceilbegtudyiavelated thoeffers of pwiehing patiengrayvitly chignie sphizophrenia
e
from tﬁaentgf@qgtgéerg'(l)ﬁ%ﬁapg té Ef&l?)%ﬂeg%g'l ! %t%g.l[l }cla%rgir‘bg&&ln otic %%gﬂt ég%endone
a serotéfiai dopamirierl6eder)sihabtdridhnceatithi Elgnical indlyatpa feb@ltspEt s
was .eval uat ed vveekli% for eight weeks. In the fourth

neurocggnifjue fepis) neehsmighl, neyagimnzunalegieal, bipghemieal nganstic and
morph@lfogtcgfﬁﬁl@()érsv‘ﬁﬁgﬁgi&qs Tl B TR0RNh ks His c;{glyﬁhg)t A RhQGP d ik Rfarketed in

of t aracteristics a ed int
the Unded SEa&sofndelhthe §1ractd:yl\1mne Rl&peaiauamé dntends thé eompmurcl R[2-[4-(6-

tage, clinpical . b|||t u rt|C| ants
fluoro- 22betizaxapal iRy Ipgle lgvlk séj 1 $9nicisahy @%&&9[2 1-
'-b]pyrlrﬁfcﬁ’ﬁ e, The §tﬁdysﬁl§8 @vﬁ@ﬁ@@ fhe%ﬁﬁle-mérégse%tf @lgeeclﬁﬁ’éﬁl 1éffect of

St age 2 weeks weeks 8 weeks 'l owup visit t hs

antipsyghotes therapppyheni dmebclin pas addﬁdpamamnthempymldt usmlrld@n@
visit per Che vi sit per One visit per One visit per

nont 11 conduct ed
(0109127 eSS ARSI ekt adin 4 Pl e PR ARY Pt e
episodieyprpgiessiapsshivpagintalvith de:aﬁenmdnuﬁ&)nrmﬂhigd@nﬂssﬁom

every visit. The patients were evaluated according to
developmentpfirepg ramissien, athau regard locthe pendspme Hetermining the current

mental%‘?a{t. sQ q"’h %uﬁgla?%ﬁ& natldé E%le?l?scxgﬂgwe eld etegrfrteﬁgtaﬂ

peri and at t e
psychoﬂmpla):ﬁempy nycdolhding m DSM-hY, thesd patienta nfedcrifefrfai 29430,
ssessnent .scal es such as Positive an

schizopQirgRipopAzangid fype. ¢ SOUTSE4 f@tlewé)yvergs ecte }osl\léag%ﬁ:lﬁate jo the
study 2RB&kd{AY Blthe fol DwingerteARP [1)8R1siBY LRl "mAR (Aliemb 11 87}Qear old or

older, schizophrenia, paranoid type, and episodic course in remission or partial remission and

to
ird

responders or partial responders to risperidone; and (2) exclusion criteria: excitement,
impulsiveness or aggressive behavior (more than moderate), non-responders to antipsychotic
treatment including risperidone, having mental disorders other than (or in addition to)
schizophrenia, necessity of other treatment and severe acute somatic diseases or

decompensated chronic somatic diseases.
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(1987)); (2) dinical dobal |npression-Severity
(CAd-S) and dinical dobal I|npression- |nprovenent
W@ @@vo136 (3) Cal gary depr essi on rating scal e PCT/US2008/009357

(Addi ngt on D., Addington, J., and I\/atl cka- Tyndal e
rit | Yy 22:3 1993)) 4
[0110] N o H %%fﬁ’ Hhrsrudy Eﬁwﬁ?ks FREA )AL g o8 Tfotméd
consenﬁftﬂgﬁﬁ  arld wh@RRt Méllﬁ&ﬁsmrﬁe)aeluméﬁ; CI\{Q‘Ia were
2009/ 0 836 PCT/ us2 08/ 009357 Psychopharm Bul

sthchezstom@aom@amgsb)ri)speraimhe((@se@dj@trye@c)é rieperglonh uasan(gi)from 2

mg to &1 2P 85 o Pyt 8 Bt Yty Reqy over ovo

weeks TR Qhe%e@@ﬁcpﬁa@@%ee'ﬁg ipAflens ¥h8 p&%ﬂ%hﬁc‘égﬂﬂl%q%sp&dﬁrs) to the
and Angus, J.WS., Acta Psych. Scand 12(su

new treanr)lemromm(eﬂgh@)apy aNexadotnsagast(pbaut Sung tlsmndﬁge r?élch daidy), and
t..th
those VWF %Snﬁg ?%Slq:Vﬁ I?? glegl%ﬂo %%at gls @%\58 @%g%ﬁ&é d\%'ert%h\;él é\?’l(lj from the

programe;na@chblhz“éhen REUNO CiRgapt. IALRIM SHeikalneatilityesfitite stady pat€icipants
wor ki ng_nenory tests, 1 ncludi ng the \Wechsl er

was eva@ﬁ&ﬁfiwe@w fer (calr b\éﬁek% Ay thy third stage (B weglsy eaftar Agvesks of

mono'd!léi1 Cf’\'&lgh' ?1' 1thfs viré ﬁﬁn@é infdo Cé'ff)ﬁ Groug 1 received
mat i on orl ntati on, rrent contro i cal

dlmeb(nE (20 mg thilegi |t11mes @anly, v+ Qa)ain adahbticor tp, rlspmklcamstbﬁapty |Gmup 2

recelvelglﬁlgéet%%) Sﬁég b1l @édl\éon Y e]ééﬁeﬁzlgﬁgq 2 hngé?ge gp%al staglli%' of the

study paptRliSatts Was SR BRELKBY f((r?éiglﬁsﬁééﬁé 3h 'tlYeefoﬁﬁH@fe%e "(ﬁﬁlbﬁl-up
such as the Wechsl er nenory scal e, subtest

period)y Symérdhoaftar csm@lﬁﬂloneﬁ therapjcwithin tht§ampwoHsofthe pwoqol the

stabili 42 e hendsheristi e ey e i [ sitoe B IR Ay e e GRleA. Tn the

fourth S@BE® cYinfcBISdtsbi BT tRSsthle pBeidipanits S| lé&hluhﬂ&ﬁ Rt ﬂneﬁk months.
(a test of visual perception and visual nenory (6)

attention tests such as the Schulte tables (a test of
stability and shifting of Tad¢ ntary attention), the
continuous attention task (CAT)(a test of attention)
and the Bourdon test (&tydysrrofcobrol onged attention):
and (7) executive functions tests such as the Tower

First Stagze L ondolnS¢cehdStagee, T.Thirdsyags fi c | houth Btege s of

2 weelgsl anni ngl 4 webkd . Trans. wékkgal Soc. | Ediwonp vEer 6 emnihs after
Biol. Sc. 298(1089):199-209 (1982) comaypletiol sLgti¢iPation in
card sorting test (Berg, E. A, "A s|ppt®opbjective

One v1§1?58n' quEOhOVistRRP Ul I N e it Bélj I TY] bfie vfsn'ﬂ%i‘hﬂ)ﬂth J.
week Gen. Psy @,eek39 5-22 (]V?e%ﬁ)) [01121 The fol ovm ng

bi-ot ugl car—narkers nmay—oe evatuated: (1) Netrochen—cat
characteristics such as proteins simlar to glutam ne
synt het ase and Cytochrome C oxidase; (2)

[0111]Neur dtiersplie | vegi coatduaddiisafollemss The patiditwar evaluated clinically and
ultrastructural studies of |ynphocytes and nonocytes;

by psy¢hppafoineisakideseniriyics methads diERE SYsT¥ S S dRe Ratien Skierfaaluated
accord[l'i‘l%:ctg ?Hcﬁgﬁghdi‘nétnc i¥hod &thQBHRLf B ﬁ?& %‘E?b&’ Mht (ﬂeén%l dt¢hsecond

ganma, tunor necrosis I nica
period gftee ttivecek hraf the ttierd pd:mcmsamitm Inhea&ldmﬂ theminqdrpeuod asingtthofrdlowing

. .0 es for neurotro of rai n.an
citeria )y AU B AP PR DG O ot 4658 NEgHEE Sppdspme Seale
(PANSEERER; Kap)S. NOIFpGuER! A ina@hiRed ead ., sﬁaio})%%& Buliesn $310h261-76

as | eukocyt | ¢ el astase activif b5 pr ot ei nase
Q%G )oﬁnél

(1987));§R) Glinigal Glabal lripression-$evauity Glinieal €blgbaldmgression-
Improve?r}/e% EC@I I)a[g)l({aa?ga.r? %e;gr%ssrllc():“ﬁ'I {2 1%Qtscl:aqee E&ddmgﬁrt%g,t Br’ | Qﬁlril:gt(](?n J., and
Maticka-Tyndale E., British J. Psych. Suppl. 22:39-44 (1993)); and (4) Negative Symptoms
Assessment-16 (NSA-16)(Alphs, L., Summerfelt, A., Lann, H., and Muller, R.J.,
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growt h of nerves and nyelin basic protein; (6)
Cinical biochem cal characteristics such as I|evel of
W@ boooimsae/'t i ¢ serotonin, thronmbocyte adhesi on PET/US10081009357
and thronbocyte peak lag time, determ nation
hal f-1ife of infuser Tetra'ﬁ%rrena pyriform s when

Psychopfienim vl 20 16R- 168 46BNk and (B Pafeiypieeles seah g5'd pthg Barnes
mn f
Akathl?h?&%nggéélg'(fg%&p)g)@ﬁ%% :1":019 PSS fﬁ%?l% 9 gﬁ&?&%jg"(@%%) and (2)

the Smi.’;ﬁ@ﬁ-//ﬂigﬁg R&tlﬁ@éﬂszgﬂﬁsm&ﬁﬁ%n OGN 1yd AegssERAS., oz Psych.
gnl ficance of changes of scale and test i nd| ces
Seand 23 {suBPled®hl Igf S (1 70Dh NaprpcagREY eHRioBinePRFthedswete used at the

end of gg‘)s%&ﬁsﬂ 1eéroh1%igé??l1\g ; ?\%ﬁe&hhg ggﬂoc%_éﬁ% %t?égénd ﬁtzﬁlg ¢hird period.
The nemogngrhnszamsessofendtefsfsen@lndm(li) wskiak ensoay aests, et vdieg the
Wechs rr%Jen?oA% Egal%nw érf te¥ts ¥e Sa%@esg/gggfgadfyldg g W\thnlé’ng bersonal
and cuffent 1§fo?x'ﬁ§ﬁ6n oﬁ'éhtlatloﬁ ﬁ&tﬁ?toﬁgrgﬂ@@cmm&zddlgf{ Rfan, Vlsual

results of 'the Efficacy assessment and
memoneardoasegmiatiielearagpsabhtent V aserigsauWacksterimerertyl segle 2subtest V:

] nd r.especti vel Tab Effi (S
series B g pORTR T st sty Lot A B Dol Sopory tests
such a£ihe VREhERF 8lRafdry BANSSubtestaV 11 7%- hdmlor3deeLtefls QudHos the
71.817.99 67. 7516 P=0. 00054 ANSS 16. 94, 12.05.9

Wechslez tesp Gubtegt4V Its Sysrpol grdmm (4 yerhad mygwoy tastssiuch o TENSS

oo 6 By Al 3oy Ol

of v1suE’F1€kr£Hi)®iBn agénual maﬁyt}hoqﬁahhﬁitlon%ﬁs M%s 4he1$ch41114 t&des (a test
rovement CA | 2.71.0 2.70.7 Cd-S 4.3
of stabybitp anshshy imgcoTeylnasy affgntiss), té}esonteaaogamer&wnéa% (§AT)(a test of

ey e SR Ay A 3, wEEPL By ron
tests sugh.a9 B3l dwér=d . [®@8on [THhalldde, TaUSpeQ’iﬁcpn'emﬂnnalts bfeplamsog i’ Phil.
Trans. %oyaltkeocpfgrgcﬂmnﬁtrgels% %%g) g b&éﬁOf?J) 19Be20§t(1118§2)) and Wisconsin

card sorting test (Berg, E.A., “A simple objective technique for measuring flexibility in
thinking,” J. Gen. Psych. 39:15-22 (1948)).

[0112] The following biological markers may be evaluated: (1) Neurochemical
characteristics such as proteins similar to glutamine synthetase and Cytochrome C oxidase;
(2) Neuromorphological characteristics such as ultrastructural studies of lymphocytes and
monocytes; (3) Neuroimmunologic characteristics such as cytokines associated with the
inflammation reaction (IL—1 beta, IL-2, IFN gamma, tumor necrosis factor); (4) Clinical
genetic characteristics such as polymorphic variations of genes for neurotrophic factor of
brain and polymorphic variants of serotonin type 2a receptor genes; (5) Molecular
biochemical characteristics such as leukocytic elastase activity, a-1 proteinase inhibitor
activity, C-reactive protein levels, and levels of antibodies to neuroantigens — factoring the
growth of nerves and myelin basic protein; (6) Clinical biochemical characteristics such as
level of thrombocytic serotonin, thrombocyte adhesion in column and thrombocyte peak lag
time, determination half-life of infuser Tetrahymena pyriformis when incubated with blood
serum from patients (“total blood toxicity”’) and basic parameters of peroxide oxygenation of

lipids in blood of patients.
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18:50-8G81 ﬂ?%@@ic@x&?@‘%ﬂm@froﬂﬁﬁ 1: é’ﬂ@\/ﬁﬂs% CAANGE. Q?le results of

Score

was

bservéd’in the

D nebon group (p=0.0

the Effidaey dssmlmmt gndihe Namedogsdbeabsessmers eor tebulafedsefablas é and 3

respectb‘fei%

cks

end

(p=0.01) and in enotions bl ock showed favorable

difference only to the engay]ez0. 07)

W t hout any

of NSA showed favorable difference in speech
k at the beginning (p=0.047) and to the

di fference at the begi nning. The groups had conparabl e

scores of sociabilit

ficptioterles

N@hgéneral

synpt ons

UI UL,K I IIIII ny dll(.r towar (. I

Si gni 1 ﬁé%%l%&%i‘ag?er ences between *Plécé1 vve‘ﬁpe observed

for thetaftol | owijrgdcri t er|i Diffekaig ra&uses beafeage Difference

respopse (p=0.00017) Lilmted vollune of speech
PANSDisaluc ¥ R 10. cﬁé)%ai%@ 51w 0 erdhS: 1789000 49>41h | P=0.00054

aV Ul THETUYPT al Y ug |8 I —
PANSsomy 01Y?ﬁeﬁétudgzég%&zs,ﬁ%ﬁgkﬂ§af2€y%§§§76ﬁ%ék%§gscf 0.0029
poﬁﬂvSﬁRS Aﬁre conmpgrable. [Q115] The refultﬁ_cengnstrate

that ] |unrf|v$ d|nEbgn t reatmentt o schl 20phrent c
PANSBat i eh?3-589 15ad §SEAD L[ B3 dondBkérlapy Z1&6dl t s |ins
Imgm“% significant reduction|in total |PANSS sqore relatjve

to th)se random zed to gl acebo. PANSS scorle is the
PANS®DSt ¢oommRlly ysdd+1$Unmers0.00=as yné.8ab.0gogiBive7 P=0.0009

synpt pns, negati ve synptfons, and|genera
genﬂabsyphapatho!ogy inclinical trials of subjects with

h gpphrenia. (Furtherngre, anal ysis of the

Imyo(%??%e'ences bet ween di nebon and|pl acebo gn PANSS
% positive, as wel814a49d@n |PANSS negati ve, chddge:14950r es

showed that benefit in Hoth the positive gs well as
improvggeat { ve synpt dm donmmi ng was obgerved. THe difference
CGI1 | N change Scor €3 AN g ne [NSA-16, ¢onpari ng G fijpen ([0

pl acebo, supports the utility off dinebonljin treatilng
CGI-Snegat 4éiéyrrpt oﬁﬂé):bdf.z schHi =¥ enif 4.75F06& dqt4aliatl05@ P=0.003

cunantt ad A anfi1 t AN oanoyr nl naeavehonat hal A~y

g\.nd\d LU Y T I_I P\ T P LAY
Cﬂgmxttr.aETﬁﬁF% %dﬁﬁgggn F%éHFHEntﬁb?ﬁéﬁé4\aﬁﬁQQﬁﬁ ns
scale ofaf ety issues iin any of |the study groups gnd no

di ffefences between the [study groups on tlhe BARS and
(hpKSSmRS af ety scales, refliecting diimebon's gafety
NSATE reb bR Go ettt pRRCeRd Tori s Wi § STt B0t 1| A edved >y 70003

end Difference Wechsler 61 60.9 P=0.09 61.1/7 6.51

P=0. 12
[0114] Table 2 presents the results of the psychometric evaluations of the study

participants. The dimebon group demonstrated a positive trend in positive subscale score to

the end (p=0.068) in the PANSS scale. The percentage of improvement was comparable

between groups, however an improvement was observed in the subgroup of responders (more

than 20% of improvement) in the Dimebon group (p=0.07). The CGlI-severity and CGI

improvement scores were comparable between groups. The total score of Calgary scale of
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menory scale, subtest V: series A Wchsler 41.2 40.9
P=0.55 41.2 41.3 P=0.03417* nenory scal e,

WG vesIsY series B, Wechsler 101.7 9.52. 7 P=0rpdBUsDAS/109357
10. 52 P=0.0005* nenory scale, subtest V. sum A and B

depreségré\év\gbez %81?}%8%[712 ?rgll)qur /F](ELJJJ%%‘%?&@ ggg‘gzﬁ a%d.tqe gl%gen%u The total score
of NSAD'IBWS RBfParabRBISWEN ?r%uﬁs BEwdverd LR Ot skofd \535 Jbsgrved in the

0.0185* nmenory scale, subtest V: sim A and B,
Dlmebg@ ercap)(pvROBE). &t theglimelion groppnebrsesiaizum s.p@ses@f Perge blocks

of NSWP@ ﬁ%)arl glgéis grtgggetzlgvs!glsfec?}q%clbﬁé@?t i nvr\ﬁﬁ n = (?4%% ?ar71d to the
end (p=SWOL)EHU iYehotishTbloER m(ﬁr)‘ed\/ﬁﬁdil‘ébkérdlif@‘éhce n%&) ﬁlk efd (p=0.07)
P=0.02* 62.2 72.8 P=0.36 subtest VII: codi ng

withoutrany differpneg atrthe deginpingg¥he grpups l;ac!;gpmrgarpblg sepeyef socxablhty
block Aﬁﬁcggﬂéljaf Mﬂtg&s %lo%ﬂ%ﬂﬂe %g%mgemwafds the end. Significant

differences between groups were observed for the following criteria: long pauses before
response (p=0.00017), limited volume of speech production (0.018) and slow movement
(0.0004) in favor of dimebon. No safety issues were observed in any of the study groups, the

safety scales BARS and SARS were comparable.

[0115] The results demonstrate that adjunctive dimebon treatment of schizophrenic
patients on background risperidone therapy results in a significant reduction in total PANSS
score relative to those randomized to placebo. PANSS score is the most commonly used
summary measure of positive symptoms, negative symptoms, and general psychopathology
in clinical trials of subjects with schizophrenia. Furthermore, analysis of the differences
between dimebon and placebo on PANSS positive, as well as on PANSS negative, change
scores showed that benefit in both the positive as well as negative symptom domains was
observed. The difference in change scores on the NSA-16, comparing dimebon to placebo,
supports the utility of dimebon in treating negative symptoms of schizophrenia. The data also
suggested a benefit on general psychopathology attributable to dimebon treatment. There
were no safety issues in any of the study groups and no differences between the study groups

on the BARS and SARS safety scales, reflecting dimebon’s safety profile.

Table 3
Neurocognitive testing results.

Dimebon group Placebo group

start end Difference | start end Difference
Wechsler 61 6+0.9 P=0.09 6+1.17 6.5+1 P=0.12
memory scale,
subtest V: series
A
Wechsler 4+£1.2 4+0.9 P=0.55 4+1.2 4+1.3 P=0.03417*
memory scale,
subtestV:series
B,
Wechsler 10£1.7 9.5£2.7 P=0.45 10£2.1 10.5%£2 P=0.0005*
memory scale,
subtest V: sum
A and B
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Text 2 72.7 93.0 P=0.009*

Reconst

ructi

on 1 quantity of

83.2 11.53.8 P=0.0002*

el enent s

Benton test:

W@ 90/617836 62. 21 P=0. 038* 62.3 6.52.26 0.9 r ecPtiBUS2008/009357

Benton test: sum 83.8 6.54.4 P=0.21 64 54 P=0.9 error
——Schul-tetables—— 16010516664 P=0-89—16961 4132108

P=0. 2914 Dimg R EONP CAT: correct 358. [ Blag %9@0‘43—”. 47

368 3 4Ag@t p—g gendicner ‘Dfimﬁ_f:ﬁ_ﬁfncp‘ reacti dsndng 74 | Difference
Wechslgzo 17195285 p=08438 738. 9pEa0-9% 668+d195. 3 pIP+2Js P=0.0185*
memory $GH8, Bdur dohn t est: 0.9750/03 0. 9860. 013 P=0./005*
subtest : 48%0.(002 0. 9890. 025 P=0. 550 attention congentrati on
A and B3§fr dohn test: §.010.01 0.090. 006|P=0. 002* @.010, 009
scores))_010 (1 P=0_ 06| attention|stabilify Bourdohn 399123
Wechslgg7170 |B484014* | AB#1%7 515pP70-82%0. 036523 est : ltlﬁéﬁéu on | P=0.52
memory ga@lget i|vi Towel of 21.1 3]26 P=0.04* 32.2 32.
subtest Hosumgg | ondon|- correct score Tower of 4645 3419
simple p-0_(01* 3820 3581 P=0 43 london -fmve score| Tower of
Wechslgr 53 01).332P=0. 00#5+1.34 4 13| P=00838 | 4156Adén - |2t ot al | P=0.98
memory $q8l¢, > |60 sec Tower of 298227 234115 P=0. 02% 251207
subtest ¥ oy (P=0. 058 |47
comlex
Wechsler test, 5+1.8 6x1.4 P=0.02* 6+2.2 7+2.8 P=0.36
subtest VII:
Symbol coding
Text 1 5£2.3 7+£2.6 P=0.007* | 6+3.3 7.5£4.49 P=0.0004*
Reconstruction
1.quantity of
elements
Text 2 7+£2.7 9+3.0 P=0.009* | 8+£3.2 11.5+£3.8 P=0.0002*
Reconstruction 1
quantity of
elements
Benton test: sum | 5£1.7 6+2.21 P=0.038* | 6+2.3 6.5+2.26 0.9
reconst
Benton test: sum | 8+3.8 6.5+4.4 P=0.21 64 544 P=0.9
error
Schulte tables: 160+105 166+64 P=0.89 169+61.4 132+108 P=0.297
sum time
CAT: correct 35+8.5 37+8.2 P=0.47 36+8.3 38+12 P=0.6
answer account
CAT: reaction 606.74+ 630.17+£195.55 | P=0.136 738.9+264.27 | 666.9+195.3 | P=0.198
time
Bourdohn test: 0.975+0.03 | 0.986+0.013 P=0.005* | 0.986+0.002 | 0.989+0.025 | P=0.550
attention
concentration
Bourdohn test: 0.01+0.01 | 0.009+0.006 P=0.002* | 0.01£0,009 0.01£0.01 P=0.06
attention
stability
Bourdohn 399+123 497+170 P=0.014* | 454+167 515+£224 P=0.055
test:attention
productivity
Tower of 2+1.1 3.26 P=0.04* 3+2.2 3+2.9 P=0.148
London - correct
score
Tower of 46+25 34+19 P=0.01* 38+20 35431 P=0.43
London -move
score
Tower of 1.543 0+1.5 P=0.007* | 1£2.4 1+3 P=0.838
London - sum
total time > 60
sec
Tower of 298+227 234+115 P=0.02* 251+£207 234+229 P=0.058
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WO 2009/ 017836 PCT/ US2008/ 009357 Di nebon group
Pl acebo group start end Difference start end

wordoporsace London execution tinme Wsconsi n OSCT03808/009357
7814 P=0.463 7617 7410 P=0.888 test: total correct
oS \A’Qf‘f'\th a] ("Q A1 7 519 -0 Q10 2 O R’)

p=0._g8645 DI ~ ool ot ey Plaggbo group; | <

4368 43ttty p-glend 439 4 4 Biger@sh storfx ¢ o end ¢ o o | Difference
Londongr r or | T score| Wsconsin CS 438. 38 455.53 P0. 132
executigq7gme 439 2 P=01 833 test |persevefative regponses T
Wiscongis&iSe W8EHhsi n| ¢8+1438. 21 hR0.663p=0764I8* 47644510 P=0.888
test: totplcQredg  t est perseverative error$, T score|Wsconsin
responsess 417.19 439 6 E’-O 869 4110D.3 478 . ¥ P=0_010*] test
Wiscongig§iper gefiFd7at i veSte?rors, [Pse®% WsE®nsin ¢8+235.9 | P=0.865
test: catgggiey Pp=0. 271 4P8. 7 4612 PF0.036* |test - conceptual
completedve| responses| T score [0116] Table 3 presgents the
Wisconsia €1l t 4 43£6.8he hé¥rdolcogni t | #e0-8al U43%%hs of |¥AES.6t udy| P=0.027*
test - topphemrdrcilpant s. D fference val ues marked with an
—Tscopsterigk ("*") |n Table 3 |ndicatel|test resullts wth
Wiscongin$iSat i| #8838 | y| 434pfi3f i cant Pa0-132%er eATEd-From $t43+92t o | P=0.833
test- finishfof the clinical trial as determined by either
perseverdtize W [[coxon Maf ched Pairs| Test or [t he Mann-\Mit ney
respons§edt ag descri bged herein. A
SCOore
Wisconsin CS 43+8.21 44+5.6 P=0.046* | 47+6 44+9.6 P=0.906
test
perseverative
errors, T score
Wisconsin CS 41+7.9 4349.6 P=0.869 41£10.3 47+8.7 P=0.010*
test -
nonperseverative
errors, T score
Wisconsin CS 43+59 44+46.7 P=0.271 45+8.7 4612 P=0.036*

test - conceptual
level responses,

T score

[0116]

participants. Difference values marked with an asterisk (

(17 31

Table 3 presents the results of the neurocognitive evaluations of the study

) in Table 3 indicate test results

with a statistically significant difference from start to finish of the clinical trial as determined

by either the Wilcoxon Matched Pairs Test or the Mann-Whitney Test as described herein. A

few differences in neurocognitive indices were observed between the groups both at the

beginning and to the end of the trial. No deteriorations were observed during any testing.

Significant improvement was observed in both groups in verbal semantic memory: (1) The

dimebon group demonstrated significant improvement in verbal associative memory,

psychomotor speed, visual-spatial memory and number aspects of executive functioning —

planning, purposeful activity and control upon the results of activity (perseverative errors), as

shown by the results of the Wechsler Memory Scale Subtest VII, the Text Reconstruction

test, the Benton test, the Bourdohn test, and the Tower of London test; (2) The placebo group

demonstrated significant improvement in working memory and control upon the results of

activity (nonperseverative errors), as shown by the results of the Wechsler Memory Scale
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few differences in neurocognitive indices were

observed between the groups both at the beginning and
wao ooovkersand of the trial. No deteriorati ons wePE@I/US2008/009357

observed during any testing. Significant inprovenent

s ohser ved i both qgrou iy). ver ba e ti nory:
Subtes??) thﬁ%xt g]em Ctlj)rnotﬁ%’ ﬂgﬁ%ﬁ S\’? pgqrg&l éﬁé?ﬁt'f 1 }Fﬂ?c%go-co}{trolled,
doubleLHIH{dgi(ﬁﬁ&D&f the stﬁ@? %lteda&ﬁy) €ight WeEksTRERhYwoul@ B¥ ¢HRIBLOd short

speed, visual -spatial nenory and nunber aspects of

for a trigt of aphtative enkancerifreggnitioh am sehigpphpanippasientss Thws, theseyresults
sz SHEler YRR o AL Sl BhN i isgppptige when
studied fo@ a\\éedes deratibe murtycuberdy & thelBicafdry ¥hd exdcheive Riiktion domains that

Reconstruction test, the Benton test, the Bourdohn
are knqaa to bepratiearlyratfestedm schizaphrenigst - (2) The pl acebo

group denonstrated significant inprovenment in working
[0117]TEND rA/lt}fb‘ﬁgh G 'foF%oi 90e:§tlb% HaS %Eér{ &eselfibeﬁﬁtsb}ﬂetc?étail by, way of

(nonperseverative errors), as shown by the results of
illustratioe alié ekahple fddpopyseSofitlarig8ofWnd2BeRI L7 B36apparent to those
skilledfi)gg}ée}{asrg O? éq%g?q?’@s 7%% glig%%tgn%/ ’gg{d?f?epﬁgést wﬁF ge? Srsagtriéje t 11“1(1)er:]refore,
the deRHBESPMFORMY Bduld RRBLLEadHdds RRAfiALMe Qofelt tBE Hi¥¥ntion.

| asted only ei ght weeks, which would be consi dered

short for a trial of a putative enhancer of cognition
[0118]i n scWli radpraneasi pubbigatienst patemp.and pateas applisgiionsgdisclosed herein are

sugaest . t.he entdal for.di 0 0 provide a
herebyc1 89 ?qria%/eg rhr%eﬁ&)?’tr éf:ernenf: %fnsthglcg pggﬁ%? l|e%jn when studied for

a longer duration, particularly in the nmenory and

executive function domains that are known to be

particularly affected in schizophrenia. [0117]

Al t hough the foregoing invention has been described in

some detail by way of illustration and exanple for

purposes of clarity of understanding, it is apparent

to those skilled in the art that certain m nor

changes and nodifications will be practiced.

Therefore, the description and exanples should not be

construed as limting the scope of the invention.

[0118] All references, publications, patents, and

patent applications disclosed herein are hereby

i ncorporated herein by reference in their entireties.

49 WD 2009/ 017836 PCT/ US2008/ 009357 CLAIMS 1. A

met hod of (a) treating schizophrenia in an individua

in need thereof; (b) slowing the progression of

schi zophrenia in an individual who has been di agnosed

with schizophrenia; or (c) preventing or delaying

devel opnent of schizophrenia in an individual who is

at risk of devel opi ng schi zophrenia, the nethod

conprising adm nistering to the individual an

effective anount of a conbi nation therapy conprising

di mrebon and an antipsychotic. 2. The nethod of claim

1, wherein the antipsychotic is an atypica

anti psychotic. 3. The nmethod of claim2, wherein the

atypi cal antipsychotic is selected fromthe group
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consi sting of risperidone, clozapine,
N- desnet hyl cl ozapi ne, ol anzapi ne, queti api ne,
wW@e2ospissone, zi prasi done, ol anzapi ne/ fl uoxet i PEI/US2008/009357
(mar ket ed as SynbyaxTM, aripiprazole, paliperidone,
sertindol e, zotepine, am sul pride, bifeprunox,
asenapi ne, nel perone, ab&fMXone, bl onanserin,
i | operidone, |urasidone, ocaperidone, QF- 2400B,
1. %Fme?h%gjo% \ﬁ? éc;réatmgg%hlz%%}ger?{%g élIi')’él[%lVléual grb{??egpt%lgggf, ?lg) slowing
the progtdesﬁeﬂi bﬂwhezopﬁren?haﬁ amiagm@ﬂiua{]whb aam)éh,n th@roeéd]wnh
admi ni stration o [ on enhances e therapeutic
schizoplyenig;tor §¢) Rrﬁée%%.ogsgig@wg. d@velsa@aw&h bizgptFe it A indtidual
lo t
who is 3 O B PR Bleafiyfi B oRARGT Clinfitsing IR ARRerieR o the
individaalranrdfecéveambuntaf daosatenaivouidrapy éranprigng digsebohand an
: tE required for the antipsychotic as an i ndivi dual
antipsyCRliG hy to elicit a conparable therapeutic effect. 7.
A phar maceuti cally acceptabl e conposition conprising
2. dihRBRQRo@HEcIdith 1 a0herBimMEE Bhtigsychbtic ifen QQI@RQSbﬂtipé?clﬁftic.
claim?7, wherein the anti psycgotl c is an atypica

anti ps chot| C. 9. The conposition of claim8, wherein
3. {lke methed etglaiangi whsremohe atypicakaytsyewtic insaledied frmdhe group

consmtﬁl{%gﬁ{r%é%p%n%f %lg%agﬂrﬁééll\ggﬁezt%?lﬁggﬂﬂ 'otlanz mee quetiapine,

perospm@ﬁd} giprasidume, alapzapiriedduceting anaiipicd @s SymbyatM)earipiprazole,
mar ket ed as pi.prazole, palip grl done,

pahpersd@pﬁ sseHdele, fe?%gwpnaémsaiw@m Bifepgnoxpaseamn gRelperone,
abaperfz‘l%ﬁé‘%‘Pérgﬁser{?i'llep&%b%e WRRAREE] HAPEddNe0 @%@OBHSB 773812, ITI-
| operi asi done, ocaperi done, -
007, ar@BYKP3358, | TI- 007, and YKP-1358. 50 WO 2009/ 017836
PCT/ US2008/ 009357 10. The corrposi tion of claim 9

S B e R L e e

anti psychotic are in a single unit dosage form 12. A
5. Kite re@thpd bSelaigs 1 (wherginnmindnistration efidigiebop smﬁneési the tleRgpeutic
(céevl nstructjons for use of in the treatne
effect ofithg ainsyehotig|camipatydita @dpmini sFation; o, ﬁh%@t%ywtlﬁgn theeabsence of
dlmeb(ﬁlnset and/ or devel opnent of schizophrenia. 13. The
: t of claim12, wherein the antipsychotic is an
atypi cal antipsychotic. 14. The kit of claim13,
6.  \hemséthod bfclainy pj whérebthe pstypsiychatic is sdmaliseted dn ﬁldosage amount

s o R S SR SRR it

compaRBlAfBlapQRR efflchl asi done, ol anzapi ne/ f1 uoxeti ne
(marketed as SymbyaxTM, aripiprazole, paliperidone,

sertindol e, zotepine, am sul pride, bifeprunox,
7. dsphuplesentioaly pesegtnble compgsitiancemprisiectimeen pnd an
. antipsyglé eri done, |urasidone, ocaperidone, Q- 2400B,

3812, ITI-
8. The composition of claim 7, wherein the antipsychotic is an atypical antipsychotic.
9. The composition of claim 8, wherein the atypical antipsychotic is selected from the

group consisting of risperidone, clozapine, N-desmethylclozapine, olanzapine, quetiapine,
perospirone, ziprasidone, olanzapine/fluoxetine (marketed as Symbyax™), aripiprazole,
paliperidone, sertindole, zotepine, amisulpride, bifeprunox, asenapine, melperone,

. abaperidone, blonanserin, iloperidone, lurasidone, ocaperidone, QF-2400B, SB-773812, ITI-

007, and YKP-1358.
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007, and YKP-1358. 15. The kit of claim 14, wherein
the atypical antipsychotic is risperidone. 16. A
woreiobod7sed enhanci ng an i ndividual's response POI/ES2008/009357
anti psychotic conprising admnistering dinmebon in
connection w th the antlps choti c, wherein, the
10.  iThgicompasition Q& clgim 9 wh 88D i aﬁ‘&?ﬁb’?@’“c is risperidone.
schi zophrenia. 17. The nethod of claim 16, wherein the

11. %E'c@ﬁﬁb%ﬁﬂbh of bRIRN, Ah¥RiF&mBBh LR Mfe%hbé’ychgg’c ar-Ehﬁ a single

of claim 17, wherein the atypical &antipsychotic
unhdo&gﬁééhncted fromthe group consisting of risperidone,
cl ozapi ne, N-desnethyl cl ozapi ne, olanzapine

2. W ARG D TRR A RS sy ppyucions e n

the trealtifit, Fl” cRemich, slopdhgd PR PréleBiore deldjie e oAt @AUME development
.am sul pride, bifeprunox, asenapine, nel perone,

of schizaphgasta- done, bl onanserin, il operidone, |urasidone,
ocaperi done, CF 2400B, SB-773812, I1Tl- 007, and

13. M deaRiaihdt2 %F]éﬂ? M@:Qﬂltl%yc(%ﬁ& 1 Cfﬂ‘taatyﬁ/i'g% raﬁjf&ﬂsﬁ{gﬁﬁt d of

atyplcal antipsychotic 1's risperi
treating schizophrenia in an individual in need
14.  tTherketodf ozhadmpﬁ sthegein dbmtypisdl @ntipgychatians seledied ifidmathegroup

. €O nat i. era di neb d a
consis i SEPEHUTE co TR DR S B SO T A HEN Ay opine,
perospR6HH, Rippdseddae, d)lﬁni’HihrﬁVﬂ%U?&tlﬁé E BAkENE al SymbyBI®Y &y 1prazole

cogni tive synptom of schi zophrenia and wherein t
pahpert;bmb,l segtindole, tzw@pmpyarmsukpirlﬂs, tsﬁepmozown@ltm melperone

2008/ 009357 nltl [ Qv g
abaper e O PRSI0 LEPH1o PRc il By R ETE O R0 BRES RSBy 2. 1t
007, ardi YEPOI35821. The nethod of claim 20, mhereln t he
antipsychotic is an atypical antipsychotic. 22. The

thod of claim 21, wherein the atgplcal anti psychotic
5. .Eleé%q Sclaip H— thef%’éﬂ&r*’éwcaI@BHE$Y§ PHGISSISPEIAPT i done,

cl ozapi ne, N-desnethyl cl ozapine, ol anzapi ne,

16.  QGletifl JTenhaRLEPINiRIual Zir&pafALed8RB antipsychotic comprising
ol anzapi ne/fl uoxetine (marketed as nbyaxT

administeiipg pmaqb@hen corprwlctlpte mtdidh@antgzsychormdo'ivherezuhe pidieidual has or is

i f eprunox, asenapi ne, mel perone,
S“”%?Eé’éﬁ?ﬁ&%ﬁ@‘z?ﬂ%ﬂﬁ serin, iloperidone, |urasidone,
ocaperi done, QF-2400B, SB-773812, ITI- 007, and

17. YHR-dh&d oLdaind N6, wikirfiadh®©hntigsaehvtid s aﬂ@@pﬁhfﬁxﬁﬁb@ychotlc
atypi cal antlpsychotlc IS risperidone.

18. The method of claim 17, wherein the atypical antipsychotic is selected from the group
consisting of risperidone, clozapine, N-desmethylclozapine, olanzapine, quetiapine,
perospirone, ziprasidone, olanzapine/fluoxetine (marketed as Symbyax™), aripiprazole,
paliperidone, sertindole, zotepine, amisulpride, bifeprunox, asenapine, melperone,
abaperidone, blonanserin, iloperidone, lurasidone, ocaperidone, QF-2400B, SB-773812, ITI-
007, and YKP-1358.

19. The method of claim 18, wherein the atypical antipsychotic is risperidone.

20. A method of treating schizophrenia in an individual in need thereof comprising
administering to an individual a combination therapy comprising dimebon and an
antipsychotic wherein the combination therapy is administered in an amount effective to

improve a cognitive symptom of schizophrenia and wherein the combination therapy elicits
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cognitive improvement to a greater extent than use of the antipsychotic in the absence of

dimebon.
21.  The method of claim 20, wherein the antipsychotic is an atypical antipsychotic.

22, The method of claim 21, wherein the atypical antipsychotic is selected from the group
consisting of risperidone, clozapine, N-desmethylclozapine, olanzapine, quetiapine,
perospirone, ziprasidone, olanzapine/fluoxetine (marketed as Symbyax™), aripiprazole,
paliperidone, sertindole, zotepine, amisulpride, bifeprunox, asenapine, melperone,
abaperidone, blonanserin, iloperidone, lurasidone, ocaperidone, QF-2400B, SB-773812, ITI-
007, and YKP-1358.

23.  The method of claim 22, wherein.the atypical antipsychotic is risperidone.
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