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ALPHA 7 NI COTI NI C AGONI STS AND ANTI PSYCHOTI CS FI ELD OF
THE | NVENTI ON The present invention relates to a

w@ormbiteeas: on of an al pha7 (a7) nicotinic agoni BCT/ERINOH0B4062

anti psychotic agent. The invention further relates to

phar naceut At PHAZNTBOFINIC ACDONIST® ANDI ANT IPSNEHATICS
conbi nation and to nethods of treating psychiatric

di sorders, particularly psychotic disorders, by
FREDD OFSTHEAINVENTERN d conbi nati on. The invention further

r elﬁg E)?’%sfe& u%e'ﬁﬁ&m{ r%f&@% 6 ? c&gblﬂ%{%n %ngpél@?at? 0(8?} n%ﬂm&' §Son9§‘t and an

qmpaypwicagw ch\re@tmtfuamesml@tess i9, PhBAEIERCBNDTERS NS comprising
JublYEBhEMatbA@na %‘r’h@!ﬂ%s &'tr%@ﬁdg"ﬁs?chﬁa@%d?&&s (ohmaﬁér)ly psychotic

char acterl stic of the central _nervous

S
JRerers, ¥ A %‘l‘i‘bﬁ?&ﬁt'ftgcfa@c“é’mb"}awfb slRinygntiey B%%@&'a oshRa kst
cxbm;mﬁng thk commbinkticaramdiube olshhfkitamtleAmestioP pyyeRiatric SR 6rdefspr

%nﬁﬂ%pﬁyﬁﬁ‘{’}"’#sp Current Med. Chem 7: 749 (2000).

$eRet with the a7 NNR subt ype have
been proposed to be useful in the treatnent of a

d di sorders (see Mazurov et
B’A’El‘fkcﬁﬁduﬂi)dlﬂof}@ﬂg\ﬁﬁﬁm@ﬂ_ 1567- 1584 (2006) and

" o Tbp BRwaaal nicglink iepepiess ONNRD sharapiarigc ohihe serherYqus ystem

(_@Nsl) HaVeQedR ERova 16 06Q TN deveral dublypés, mt h' ost 86M3H P WifdH dte the
| enes| s, e a | I N

oep pRTTE busibes Y584 SASHERRB oA, PR Mtach Ehip o 7812000

Ligands that interachwittvthBINRNNRsliblyae baledwsen prappssiid basiseful in the

AR B Ry (s PR o Per Foa VAR R Lo IR O 15

1987-1894 (200G @ndysferances disreinpEronmnertt A1GRg B‘OSP@I"W@Q'M

o@%%,rs e CoMilive A Paifet, scitfophiéRalidfidmBaiB, a eN@@ Rédropathic
teve s et al ., Psychopharm 136: 32 1998),

pﬁ@lqngf' {onalla . Label l ed Conp. Radiopharm 44: 785
( 2 Mafioys mnnbomwsd!avebeeml reporigd twintgracMeith a7ONNRs ahahdve bkén

geé g@tﬂ ra ie %H Bgsr S WeeSto Stgu%e P %W@ 99[6 g&%‘ EBT\I\?O
St | RSl PG Hi0 olkp

ora erence W

39@9@@ » GG dN 96%6399% PCAWAa@1 f3ﬁé157€ P@E IW)@ @ﬁﬂ 5662671 PE® MR 02/16355,
FET W) 029356, w02 18357, Q"Cﬁ\h@ C@WG%S tpe:fraﬁoto@htm@e" Btevens et

i ¢ am ui nucl
L BYehoredn 155: 20 Tocn B oAb sdobies Som Sivioptrm. 44: 65
(2@Int))amc£ﬂadécﬁ ebaln Bicvkg. MegdCONenn Lot ACEIH (Q01.) ah Roferbies therein,

0 bb d ..
< RN s e p R o o B e L od 16 Such BedRndfaching
Amnpgrtipase goedoungs r eéapmeercalrusiutahthemg de thattab tr@umhstltuted tertiary
bﬁc‘?é!ﬁ:rﬁnﬂﬁb Q. |dumuﬁlﬁde?nSlg\fllz\3mt§?E§ittﬁé§ n'uﬁh& ave also

are assocl ate varl ous un eS|ra e sl de

b@P'? @@Pge‘y tobindat agpasinicgeeptorsmtes: fonistaiess MeS- Fatent Nos.
5gm@l70 wseibbre@@mrwo 02/00652! kst WinLGR/05a 841E ShéradtwhichGs

BB BTR G e SR TR OB bk ) ons or

di soAdimitaticheof gome ANSiniti coopdends )is thatrthéyuate agsoaiateewithtvariays
uBE@sirable side effects, for example, by stimulating muscle and ganglionic receptors. It
would thus be desirable to have compounds, compositions and methods for preventing
and/or treating various conditions or disorders (e.g., CNS disorders), including alleviating the
symptoms of these disorders, where the compounds exhibit nicotinic pharmacology with a
beneficial effect (e.g., upon the functioning of the CNS), but without significant associated
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synptons of these disorders, where the conpounds

exhi bit nicotinic pharmacol ogy with a benefici al
wW@e§00a0292. g. , upon the functioning of the CNSCT/B82009/034062

wi t hout significant associ atedside effects. It would

further be highly desirable to provide conpounds,

sﬂé@f@&bt It %a‘dﬁ}g‘aﬁ Ilﬂ&r‘}if?éﬂﬁ&e & 6r8\‘?1&e %oﬁh’&bcéérﬁﬁbsmons and

W t hout si gni ectl ng hose nicotinic
methqdstit aﬁ%@l&f@w whqﬁ'hw'fuq@aﬂvpﬁeemt%ﬂsetn&or'% [Regptor
suanlwel WIEH a8 trdepointigicd Ml Lmdes@m@rsmleabéte (636} dpprdciable

<Gty 2 Gpreoveeelying Sheledt Beel Sred FasPisB o fhiony vesiradi
tpprvide partiacatica comppssitonsasd @ -athodqemdm_pb_ratm@mompmd whjch
uﬂe.%&%ﬁ’tH Aot fBeptots %U%‘i ﬁ]ugﬂa'ﬂnlc 'Féc%gfol'sn L€ thk &8 PAR aSsociated

muscari nic receP ter are
wa@w@wé‘&@a sirh ps Rypgisalve @hﬁwea@adrﬁnﬁs seisiovaseriayand on,

gRYRstbstRial dist@BBcRs, r61ated &@maw{.@fofmcba%%g@mamwooahystem

dl S@WEQ%@"{’? rel @Wg’ﬁt And Bioagiay and Kelly, Molecules 6: 142

EIMHD riwocﬂoraté'mlsafrem b refé}éﬂce(vﬂlfhgégardttmbu& teadhing). &matidition, it would

deh)gr deM?éb?& @ﬁ?&/ o% &hé%cg&%gﬁgo{ngggﬁﬁ{s%ﬁ ?rfe%d? %?ljpgram(g a

rence w {0 suc
cpmpqmsn whid¢hdnigragts| vgxthdwtlmatﬂceptor@ byt el B drpm&wntawﬁt(ﬁkiai)

rECUTRIRS lab bfb§§-ré%1@fﬂltt§7§5t0@g§ theSEMoR8epidr %e@hé&qm@bl & therapeutic
which interacts with nicotinic receptors

lrgieﬁij?m?tp?,rﬂycgﬁplﬁ gge(ng§.|-|-'§39 Ffr%ieé'b'f%? ion a@wges comptOS|t|ons and
rfamwmamdovpdrate bl.&ihw@iy deleethve rioutinic ecmpctunds.t ypes has
[ . ] r .
| S A5 EORHS b bR oo R0k A3l o
treatnent bhwadulating dhe d7nNR sabtynee Tsha@rarela gmryasgd Ing@xbenas

r I
hB‘J pBS4rhY lﬂNﬁnggL?déer t HI%‘IQIHQQJ% O?Qérﬁ‘zobﬁreﬁl@ paICAE A@soofheﬁb is

otic dis articularly anmenabl e

i Pr@mmﬁh%cgslq%mﬁcuﬂ Fﬁ‘@k'ﬂ%@’%‘isﬂ%ﬁm%ﬂﬁﬁﬁb@wﬁ'@ rpét‘%ﬂt%
Nicalif€ ngiR6RE sBrEBBEgating déﬂcﬂ@mammd adNNBﬁ:z(opmrmt Blvckad® of the a7

r'\ h 1
NV eE s e e p SR RRaTIBL o 1R sk Sheplibels Seelol °
emampls nionarg et elhiScoizbnheeriia Bylatin 22(8)s 431N\i1894)i rezein ingoporated by
%@%@E |t|9fé hfddo gﬁt{? t%ﬁ\gu lo@ﬁ‘énﬁﬁgél j’ﬂ@@&lé%@%ﬁ&fc‘%mdfe% of

t he es a gatln
SG@?Q%P'PC%GTSWQI 'BPa‘!%‘tStVHH‘tth%B aqq'io'yrﬁ\fplzq#m?fe@mlaatngé@flcn suggest

tfha theCaroIRIR BubtiyROaY fdndion &l an mIﬁBi&in,Z|(ilelmi’cfn%ﬂ;!;a’th\diéi:}'I |S%bl f6r example,

Fipecan sl ap Faiegh g%'éfﬁ?l@&%ﬂ?( 052 R b ooTt i rgference

vﬂmdewtﬁsuchwadldnges of sensory processing, in patients

W' tAnt Sp@q{é%)h%%nggfem%/ rgﬁte@%'émﬁ $1J d)ng(?\to up&sé"&érkc' t,

($th mrﬁmayom@mlealas et Bvather Fse'ehlatfl‘b#'s@si%fﬁp Eéamples of
cEﬁ\?e@\Waﬁfps@hohcs Richlae %hf:élfle naslh‘rﬁtaﬂ ﬂ;d’rﬂbrﬁgﬁ\&ime %alopendol

995 her el n i ncor por at ed ef erence W th
f'E’Be'E'EJ%‘H at“@é’&fﬂhﬁ@az'"&m‘??‘% &%6&4%%%{0'8531"8%3 B‘@lé’ﬂe g'ét@de not
limitedl toecldzapiaé, rpéridohe, rmty‘\zdimid quetiapine deipiprazole, ziprasidone,

Yy t her

BRI bl 1A eed ol o] S gsencoine
Péymciap@m@hwhom offercieverel dinical erefitanaver thaicorugntianal antipsychotics.
BB e o PG Rona B, HatPhtingude greater
include but are not |limted to clozapine, risperidone,
ol anzapi ne, queti api ne, aripiprazole, ziprasidone,
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am sul pride, sulpride, zotepine, sertindole,
pal i peri done, bifeprunox, and asenapi ne. Atypi cal

wapivpeapchoti cs of fer several clinical benefitBCDU£009/034062

t he conventional anti psychot |3cs Exenpl ary di stinct
advant ages over traditional antipsychotic nedications

@ El‘f)l/é’fﬁi&t ﬁ%@%ﬁfgrﬁ@gﬁmgﬁgh lab Qodidt %ﬁ({lﬁ\g I,Séé{mi sk HICh

socl al _ ower ris i nsoni an
Raridnsopinn side sffegivanddagive dlyslingRignesi a. SUMVARY OF THE
I NVENTI ON The present invention provides a
Wﬁmmml on conprising at | east one a7

at | east one antipsychotic
ag@hé presbratiireentiantpeovidestai phatmasautigaloemidestieycoemgsing aideast one
ladent!

7t o afot Bt 11t bFertp /RhAAR ent T o DRt provides
smrgln@rthermof@r pyghiatrie ieorgergchi at ri ¢ di sorder is

SCHH gadmisaintont, b SYERIAADGSEENE a béRhEHIRNITERRL Ui aCakher
ﬁnbl nat i on of 'the gqr sent jnvention provides

giment thepsy¢iatte,d rig3ebizgphroRid-e of attention
di srosribanshodinignothemhamiacputioalesmbingtionnat therpyesghtiovatiors provides

?ﬂerglgth tﬁ%@ fof orfE’ er%'oren_éfeat{e %tchs% der%,. %f&ﬂgtlﬁ:ﬁwﬁsgﬁ&tmemow

TPET i‘nation o
disouders, podefncttﬂ:lh@de@tweﬁencalpnl east one a7 nicotinic

ag bt en%HéllrﬁJh?th@tphbrﬁ?a%Eut@Ql%oﬁ‘lBhbW& métdré‘seﬂGﬁ\mntlbmﬂbludes
are rOV|ded si._mul t aneousl

a
tas.gidoast eNe/a7 ot aoBhiE A B ?eagw@eavﬂnsgépﬂc BoRat gt are
mmtilsmmmtaa@mslyséequamauwermumbmf Forrmula 1: Formul a

i} o PR el o AR Bod e SloriBliFherognue «

3, or 4; X is oxygen -NRX oxygen or sul fur;
Zis -NR” -, a cova(l)ent b , | i nNkRAr species, A A
is -CRLR'- ' -CRIFCR -, or -C G,
wherein each R ang ly are hydrogen G-C
8 al kyl, Ca-C cyclo t.erocyclyl, aryl, or

aryl al kyl, or Rland rmy dJdebi ne vvlth the atomto
V\/nichthey are attached to farma 3 to 8 nenbered
ring, which may contain addittional heteroatons; when Z
is a coval ent bond or A, R( must be nitrogen; Ar is
an optional |y substituted @PHadroup: and oy is an

ob piphaxneceyticallyzrtetatieshitor solvaté theesvher ed het er oaromati c
rHeFleqn where each of Ar and Cy may be substituted with

one or nore of G -Ce alkyl, C2-C8 al kenyl,
mis 1 or2;

nis1or?2;

pis1,2,3,0r4;

X is oxygen or -NR'-;

Y is oxygen or sulfur;

Z is -NR'-, a covalent bond, or a linker species, A;

Ais -CR'R"-, -CR'R"-CR'R"-, -CR'=CR'-, or -C=C-,

wherein each R' and R" individually are hydrogen, C4-Cs alkyl, C3-Cs cycloalkyl, heterocyclyl,
aryl, or arylalkyl, or R' and R" may combine with the atom to which they are attached to form
a 3 to 8 membered ring, which may contain additional heteroatoms;

when Z is a covalent bond or A, then X must be nitrogen;
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het erocyclyl, C3-C8 cycloal kyl, aryl, substituted
aryl, arylalkyl, substituted arylal kyl, hal ogen, -OR1,

wo NRMRIZ96hal oal kyl , -CN, -NO2, -CCR1l, -SR1, - NBCT/US2009/034062

C(O)NR'R' _NR C(=0) R, “G=OR, (=R,
Q=0 R, -OCRR') rg(=OR"*-QCR 1R")rNR' C(=O R 1,

O NR” R', -NRC(=OO0OR',
Argoé%éﬂaﬁ%%ﬁ%%m gr%%%l ) V\,her e eag} o% Rland
Gy'is an eptipsalycsubsiiteted S 6rm¢r§bee§¢¢ hemregemam %1 to 6,
WM SicR of AP&rd ¢%§Pb@§dblatit§t@@ WﬁH BSd brirkére & eJ-&d éll'qk)dz Cs alkenyl,

hgtakg&g;lylhs %F[gelg)eﬂ/ryl suégtltlégd evb pg%llwyﬁubsgﬁgﬂd arylalkyl, halogen,
-9RY LaR'RY, haloamklip@N) -NOLRISCR! Nng N, @*O)ENFW‘ IERON;OI) R",
ol 6B o Gt heriof DradHiEashe’
O(GBCBR’);NREQLRNFQCC‘ESQMRR -NBC(=D)ONKR, FBQ:R-, NFOMNRRRY) or -NR'SOR",
e ?&ch of R Igre afbefpDIRLRP2R’, where each of Rl, R,

r are as defined. In one enbodlrrent pis 1l Cyis
raswmeeerrfgnm 510 6_pyrimidinyl, each of X and Y are

vﬂfévaeéubsﬁtnféd%rw gnd SBsthtuted a&yrau@r@o@m@dé amsr mdie bBSC1C; alkyl, Co-

Aoy herbel e eveBaRira e iy i e Ry SRR gt

-BNPINO,(HOZR', 6BR5-NY-CI#O)NRIRY| -NRC{=0)-AYRC(=0JR, SC(@KJ)@I&‘n

Bt AR, ERA RO QAR TN SO, |

Gﬁy@NRFﬁnMFEC(F@)Q\R IﬁOﬁieS@dﬂﬁﬂl o6 NR'SORY, conpound of
é"%ilcﬂoilR' Fv' a%d(- r'ééweh d“y')th hyl)-1

cycl o oct - phenyl car ba
o;y th @;p%mt?qm )Pld)ﬁﬂrl"@Mb'f Bﬁyﬁ%%Pwem@nﬁ ezr%efcx gnd;Y are
dDls nyl ) car banat e
E"ELS’LSE‘%/ rtlgo%m '73?%%9&’(" nyl?or é/ pyrlnL g ny% )@ Lnaci are -X\JR' andYis
oXyg(e(nB pyri di nyl)mst hyl ) - 1- azab| cycl o[ 2. 2. 2] oct - 3-yl
2 P b S Yot o omeer
3% A CY QS‘E) I)carbarrate 2-((3- pyrldlnyl)rrethyl) 1

- aIrreCombaRindent ps @0ty i8 3¥yridinyl or 5-pyrimidinyl, X is -NR", Y is oxygen,
hl or ophenyl ) car bamat e,

afd%@xpyrl di nyl ) nmet hyl ) - 1- azabi cycl o[ 2. 2. 2] oct - 3-yl
N- Q@edﬂ’mmmhmryltbefzmnhmum ef Formula 1 is:

t-3-yl
zﬁ{(é(éﬁ;fdﬁwgr Opﬂg )a?%ﬁég&bg z]z;]&ﬁ AR YA Gmsanta@Ct - 3-Y
2(3-pgidisybmeting 1 -)amqyy'pbﬁﬁlqi-aml ty(é-flugrophengl)cemamatey |
2N(:( Byrramy%@mwaﬁ%km@b B&% ]got 3byl N-(4- chlorophen I)carbamate

zabi
R DY P w0 qwﬁﬁ%ﬁfﬁ%m@% 1
2- @ ppidiny i ethid)- 2-a2dbixytlof2: 2y2]oct 3 yI N-(3-fluorophenyl)carbamate,
el t

%E&fbg‘gbfﬁﬁ%ﬂg AR ABIR s ohppphenypeattemat),
N(G-pyrisy iy eth m@zgm@plbarﬂaalectg W N3 pramaphen)Farbamste,) - 1-
22 RPrieiryl)AbRyIR1 abaidyeBr2)d. 2105831 RLBRGSSPRHRAIARERTa,
2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl N-(2-chlorophenyl)carbamate,
2-((3-pyridinyl)methyl)-1-azabicycio[2.2.2]oct-3-yl N-(2-bromophenyl)carbamate,
2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl N-(3,4-dichlorophenyl)carbamate,
2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl N-(2-methylphenyl)carbamate,
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2-((3-pyridinyl)nmethyl)-1-azabicycl o[ 2. 2. 2] oct - 3-yl
N- ( 3- et hyl phenyl ) car bamat e,

w@2{003029¢72 i di nyl ) met hyl ) - 1- azabi cycl o[ 2. 2. 2] ocREBU§1009/034062

N- ( 3- bi phenyl ) car bamat e,
2-((3-pyri di nyl) net hyl ) - 1- azabi cycl of 2. 2. 2] oct - 3- y|

2N Sy R A8 6t 36 N PrpRE odMonidl®, 1) 4
22(F-pwidisydmethyly 1 PMW?PW%Z]%PZ'&M bl;i%m?[m pizerype%fba'satw
ZN(:i Byrﬁ)h%}ﬁ&hﬁﬁ yJa}ébﬂfya Zqoct 3- yI N-(3- blphenyécarbamate

2!\«?"&“’6’&&%%"’1@ i/'l)a%m i h %oct yI Ny(g -me hylp en)JI)carE)amalxl
22(3-pydidmiylrnethyl) )amﬁidwlbfﬁ 212]ect-3ky Ny(¢-biphényhcatbandte,3- |

24 P IORBRALY iR SR Aoct gy e S kA
2MN(3-Byridinybmetbyip rezabjdyplpi@iA219at-3rvb Mrtercxanophenyl)carbamate

zﬁgé &ﬁ.dwn@?ﬁth )él}n -)a%ﬁé%lbk'zlmoc%%%bNQX—%ilé?bghe%yl?da‘P&diﬂa% yl
2A(p pmdmma%wwmqu&é EiGEAn RyeherometyBhsnyieapamate,
2N(E-Byridmiyivasmaf eaydbicyalbR @ Hb-3- yl N-(4-dimethylaminophenyl)carbamate,
Zﬁ(%éyrgﬁ&ﬁ%%gxé%gﬁ)’cgg@%éﬂ?c % ﬁ)/(§| oeﬁhoxyph%l\ﬁ)%grbgmye
22(Z-pBidmyhethyl) i )aMdyylbl)‘erE]qzébM by(2b¢rexyphendicarbgmate,

2N'(§ %}é{ﬁﬁ’&%é&ﬂ# %Pﬁkl))i"ﬁl zkigd}g%f rg y(% me[thglth|ophenyl)carbamate,
%eyrﬁmwwhw bﬁﬁ@ﬂﬁyply

d)

yéN (2- phenylthlophegyl)carba ate,
22(4- bﬁmw&mdthylgh )aE&HidWIbEQb]oM%}DNC(S-ﬁ{eﬂ{oﬁyﬂﬁeﬁﬁl)Qﬁibaﬁlat)el,

2 PRy TR T ARG i fapbgrophspyoprbamste
2MN(3-Byridinghroatypij taydbjayelofaaiow-3-yl N-(3-methylthiophenyl)carbamate,

Zﬁg({'éﬁ Wﬁ*%ﬂY EEHCDF%% 2]%3& %WI Y8 lpﬂér%lltl‘?lo&ieﬂ\‘ﬁ carbaMlate,

2X(% psgtdwbmqmww*pm(m P52-212]@Pé'§b4| Nytgmstioxgehepylisatogmate,
ZN(C( §yrﬂhﬁ%bﬁ1fl\) ‘P-BE&JB%I)) ., @cﬂ'@t N-(4- phenoxyphenyl)carbamate
2,4(:{-&){ WB{/{){B Qﬁi?&}%gﬁpg&}?&?& 2 lmeuhyltl%og%lenﬁgca%a}/nate

22(3-pyidiyhmeihpiy-1 ppatidyglble:212]eatBa Na¥-pherfyRhi@pzhylicardamate,
A SRR ARS8t e oty
2N(Z-pyridinyhipethi) - trerabisycipl2ae-2ogidt b N-(2- thienyt)carbamate,

2%\{(:( By?ﬂde)hgl'hﬂ)ih -)aZQMWIB?z 212]@&@tyl RS Rérd) darsdreqts,- 3- V!

2Py ey T AP Si2la o bfabapasthienyhesieamets
M(E-yridtingl) Methip xapdtdyiblPcRaIbaBal Rr(1 naphthyl)carbamate

e R e N
N-phrexiyt- N“y(ﬂ(@fmnmnﬂ)}nmllyl)a:a}dablnvcaﬁ eﬁioeh&vl)wea bamat e,
h?(iﬁu%gc@%&hﬂ' N‘ka@%&?ﬁf@)m&@ qbdz%i%}cf&ﬁz % }uré%f yl

N- (ﬁ‘zﬁﬂﬂrw@nﬂ J-B: (2( Wé'flmﬂlfwhxl)rk&z w&%ﬂ?ﬁ w ﬁ%t e)
NZ(Mramayﬁen%m Ny{z)«@pﬁminwaetaﬂ)abafabfdyab[z 2&]&:} agturday |

N RO 4 Te S R DimettyD 1 zhioyolol2,2 Zoget-lisay 2. 2.

I\E]&au:lﬂor&abehyl)maa ((8-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl)urea,

I\‘f\’;lgtﬁo{néb@ g?ﬂle{éy(léé e){}gdm Ié'nét"nﬁ) - PYL R AN LB s b irba 2z abi

fhosaphem® ¥ da-(Gryrginy)methyB-1mzabieycie|d.3. Aleet V)wrer, az abi
cycl o[ 2. 2. 2] oct - 3- yI)urea
N- (4- bromophenyl )-N -(2-((3-pyridinyl)nmethyl)-1-azabic
ycl o[ 2. 2. 2] oct - 3-yl ) ur ea,
N- (3-fl uorophenyl)-N -(2-((3-pyridinyl)nmethyl)-1-azabi
cyclo[ 2.2.2]oct-3-yl)urea,
N- ( 3-chl orophenyl )-N - (2-((3-pyridinyl)nethyl)-1-azabi
cyclo[ 2.2.2]oct-3-yl)urea,

1
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N- ( 3- bromophenyl ) -N - (2-((3-pyridinyl)methyl)-1-azabic
ycl o[ 2. 2. 2] oct - 3-yl ) urea,

WORE2A6396Dr ophenyl ) - N - (2- ((3-pyri di nyl) net hyl 1)(—?]]/{182!)&&11’)34062

cycl o[ 2. 2. 2] oct-3-yl)urea, N-(2-chl orophenyl )-N -(2-((3
pyri di nyl)rret hyl ) - 1- azabi cycl o[ 2. 2. 2] oct - 3- yI)urea

IQ\Z% &IIJS} @@ﬁ? ﬁ”bé'( P{Sndfng thétRyIPY-BidbcDb BB By dregz abi ¢
N3 Gromoaharni - e?p«%nmd)nytxmew ZRbiSy IR REDHPR) - 1-
4-@&55]'0%39&!)-1] Q&L (3-§yﬁdl metyl)-1-azabicyclo[2.2.2]oct-3-yl)urea,
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dNa aﬁﬂa:%g%llﬁée%&t&ﬁf@E&]Vér)sbllatairﬂe%dfyC| o[ 2. 2. 2] oct - 3-yl

ST RN SRR SEHCraIas %8135 3+ @ Ereingggthy)- -
a)za&emﬂ[:ha Plodt-Pitseyitgiurap-22atoRamide or a pharmaceutically acceptable salt of
s)'g'véé téé %oprI% %M%hég@%g'ﬁl %C%m%&‘ﬂ%' A yclo[2.2. 2] oct-3-yl
N-(2-((3-pyri d| nyl)rret hyl ) - 1- azabi cycl o[ 2. 2. 2] oct - 3-

) - 2- et hyl - 3- phenyl prop- 2-enam d q,
N-(2- ((3-pyridinyl)nmethyl)-1-azabicyclof 2. 2. 2] oct - 3-yI
3

N-(2-((3-pyridinyl)methyl)-d-—g . 2. 2] oct - 3-yl
) - 3(34d|methylth|en4)[2 - hi-6

yl ) pr op- 2- enam

N-(2-((3-pyridi thy“) 1- azabi cycl o[ 2. 2. 2] oct - 3-yl
)-3-(3-nethylth | ) pr op- 2- enam de,

N-(2- ((3-pyridinyN)net yl')-1-azabicycl o[ 2. 2. 2] oct - 3-yI

) - 3- (2- napht hyl ) pr op- 2k enanmi de,

N-(2-((3-pyridinyl) h¥y ) - 1- azabi cycl o[ 2. 2. 2] oct - 3-yl

) - 3- (4- et hyl t hi oph nyl)l rop-2-enam de, or a

phar maceutical ly acc e salt orceRrpoAbiA thereof.

In one enbodi nent, the conmpound of Forrmula 1 is

(2S,3R) -N-(2-((3-pyridinyl)nmethyl)-1-

Ia 2 dlothey ebddEment 2he comBoupt phiformakauris (2B83R) N-{2o0@pyridimykmethyl)-1-

PSR 59l ARG Al A bR o
reaieio a¢igeaiip-toluenesulfamisagiddsali or #eglyate therpof.
(2% e erﬁb&dﬁnér& Sn@afdnwuﬂc‘l bf)FB%!ilu h)s s SRIN-(2-((3-pyridinymethy)-1-

azabi ¢ ]é' enzof uran-2-car
2P °Et %K’? meHWBE'éFN{?FP o 0359065‘"“% PER Ehaé'@P‘EP“t'?ﬂ"Y
aacéprdam@muérfe@mawo Redribd 3Gthdreif las TomPoRAR h iaemrtmfr embddiment,

t eggo@{é?ﬁ% f("l? o P'§t1 B§ ﬁ%ﬁiﬁj Ms{’ﬁyﬁﬁlguetﬁ‘yl) 1-bZabicyclo[2.2.2]oct-3-yl)-

azabi cycl o[ 2. 2. 2] oct - 3-yl ) - 5- net hyl t hi ophene- 2- car boxa
m de or a pharmaceutically acceptable salt thereof,
also referred to herein as Conpound B. In a further
enbodi nent, the conpound of Fornula 1 is
(2S,3R)-N-(2-((3-pyridinyl)nethyl)-1-azabicycl o[ 2. 2. 2]
oct - 3-yl ) -5- net hyl t hi ophene- 2- car boxam de hydrochloric
acid, phosphoric acid, or p-toluenesulfonic acid salt
or a solvate thereof.
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In one enbodi nent, the antipsychotic agent is either a

conventional or atypical antipsychotic. In those
weedpodi2senht s where the antipsychotic i s a convReT/UB29a9/034062

anti psychotic, the agent is ?Iected from

chl or promazi ne, hal operidol, "l upenthixol, or

ﬁﬁ%&gmbﬁ@Z chrbo?anﬂgé @Rﬁ’échfoﬁc @'&osrf%rlééﬂld’ 8k B-toluenesulfonic

hose nts ere the anti psychotic
3cid st ox@ gRvatakhessdli psychotic, the agent is sel ected

f r afrord aﬁmurﬁm thé 5m©§yodeubeageml iSBifRPA aaweﬁmtal dratypral

ar %ﬁf‘)‘%‘?éz ?rgtgpﬁz?{@bq%y %&aﬁ%%{lr\]eaghgyc@?? &t %Qﬁl

amlBSVaMtnethe agerd isrmeteated fiotnechlogbrazims, halolbemibleﬂuueethe(gf or
I’%ﬂ&znﬁéfe S &eRblite, 'SAR o?tsolllﬁé‘ﬁ{eré?)f‘ eln %Hsb Bﬁ%g&tﬂﬁhhtg where the

entlscozalneor uelalne
payChalic i ahvtieal aRipeIbPLc, W@QSF@%EQ\%CtGFdrfWh?'P@Q'“e risperidone,

didhzh ﬁ@i}uétldﬂiﬁfehéﬁb cﬁ; fzo?to Egrraltsigle@ Gﬁ%hlpﬂaemﬁgllﬁﬂdmEét@;ﬁln@fsefﬁndole

t di
F%%Qb?&@‘gé:nw@%r@aﬁ@ﬂ% ol sl O eph e PireaL ap e
enboelinieng ithe dtreastenecamtipsyinatio agerit iscciqzapind beduetiapind, soa detabolite,

gaﬁ &s%%{t‘é%tré di sorder. In a further enbodi ment, the
ric disorder is schizophrenia,

s C rT he prsiseetinvestion ingladss @anethasipl the tredtment of preyprdion @ba psychiatric

I diby cORprisir tﬁ@aaiﬁ"h.str&roh f a PRArmBSItiGal %rﬁﬂh&h%h ,ac&i?é}ﬁé% the
F@? choti ¢ di sorde reat nent -resj s an

Bt uanion, BIPE AEbHIMER s Bp ARIB e ASOBIeR B GRuaH disorder. In
farictr embodiment the Peychiatric disopdsy isrsomzaphcbniw sdﬂophrhail‘ormsilsorder

J&ﬁ% ag'fegtﬁfe%s%f%é Q:%ﬁ; {ohﬁgj so}orér ghéf h%é cli]&{rd shareigli psxchotlc

r|c er 1S schizo
dmedqﬁ,rteegmnhreﬂséaﬂ Dsmh¢tn@"i99w@s aapsmhotlcf disordére dw toca gematal

REdidll EHRRbAS rbr‘&%s?&%ﬁ@&?&r&éﬁhéi isSridtt gtﬂl’aﬁvé‘e@ﬁ@&heﬂ MYsth further an

package containing a synergistic combination one or

eRfodiment, #P‘%ﬂﬁy?m@tﬂc Q@‘Uﬁ?@ﬁt scirgPyRRia-or mor e

anl‘nhp @mbﬁttum\lénﬁcﬂﬂﬁktludeBBIkEFForEJEﬁQﬁH?éHt Q‘\br%'ﬁn& &l @Wﬁﬁ‘&

(J:s e |J!u$atr eStn|| sn%% %t?omo InIrcx7
6? %‘?’“pééé‘ﬁu 19688 FMred sy ﬁtt?ocl?ﬂ‘& gion of ope gLpgre

mlmcagomstae«énwryngaarmsgchomc ageft.k-)/th(tk-) mice (n

= 15). Compound B had no effect on control (n = 8).

Fi gure 2a illustrates that there was no si gnlflcant

R DESCEIRTION Qe fIYRES n control nmice, indicating
t hEngH'Iﬁllldét%sl”tﬁ@alﬂlﬂy ef d‘nﬁﬂ’ nie&tinktbcd r%@éﬁisftodxe&ﬁ Cﬁﬁupound

o fo SR oL F S rEre e AR Ry ok Campound Bl no
dﬂ’aetroah:pntd:m(mﬁslratl ng the ability of Corrpound Ato

L?%YeeZ{ P&strja sttr!efi:ﬂ\%%e\nés non§| Qﬁlt mau?%ffec 6f o§nd A in control
ilFustra

erapeut i C ni C
RieR m@qagnq;thatstbﬁ deugyhag at> piigpt orrPahs gemifotmigec As Hlastraé\ed in Figure

2| BVRves bambbwﬁea.e PBVCarf &bt &ﬁmnégamcrnhgtﬁ )/(H(tkzj] fAice, thereby
ure %ﬁ@o?ésthether Ipeum ef 8
B e e b LS ehRA PGP FhrsetRathinc ©)
m Eeguke Yillusiralesithe thetapedtie effects yirodTrigatihic agonidteorasensern gating.
ﬁ%ﬁgﬁ{%&%@%‘ HighePOErEPIBE At doflrdi W ADSALE)C ™M ce
Figure 4 illustrates the therapeutic effects on clozapine to correct sensory gaining in
transgenic mice.
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Figure 6 illustrates a synergistic interaction between
cl ozapi ne and Conpound A in transgenic mce (startle

WO ewpodreed (n = 8). Figures 7a and 7b il ustr aR@r/UE2909/034062
ability of quetiapine to corr?ct sensory gating in
transgenic mce, PPl and startle response

I eSRRI & MGdttesd QHérﬁlsﬁ’c infotddBdr BdtRSenteIcdBiRE ShdPEhhipound A in
i nteract) on between Conpound A and queti apine in

tigpsgeRigenire (RRKB =PI and startle response). Figure 9A
andigak GiilI&t@fe%Myﬁel‘gishd»llﬁfefa%tld)mwéén didrapiné At Corfpound A in
trCo und.chs n,al ren(s:%gtor expressed i n Xenopus
88%"5’3" ?:f galﬂl R ‘esponse for Conpound

A- Eigukesdacnd 7k illustrétethia @bty ohquetieping tomogeespnsnsgating in
téﬁg%%%me@%ﬁ At stbhg isBote resq;ae:tveg' AChevoked

onses uman a/ receptors after the appllcatlon
of F@HF&ﬁ)UFFd’aIS?Se?tSyﬂ?fa'Si'%'aie@ﬁ'%b%ﬁf'&ﬁmpow%ﬁ@d Bagtigpine in
tMﬁégénl&QmB@{PFﬂaﬁ’d étartlb hespBde).char ge of control 300 mM

SqBISHE S0P s St f et sEoUR A of g receplrs

ebehfaased%_blbmfputs hﬁcﬁ@d’ rgure oAl mmp@smﬂse fof Cahpdurd Atevéked

T
enokadgesponsasef bumerne? eeceptorisiafter the anplication nt $¢ren>qﬂm¢éat the
nﬂf&:téa &}ié’érﬁqtuﬂs L@atﬁ%?e nd:n*nglliéé3 to]tﬁés‘net-[:hgrtgé ofEnireiob %M ACh

h(tk-)/th(tk-) K-) mce spent in the periphe
fﬁPOE@ﬁ@Fa"‘zeéﬁé“'afbeiOFPethS ﬁ&?"mee!a 190pfst PRl BhreTReNSES- EéCh point
r&gresuntssthg Mehih € SEM of tma?mauza@ rdsporisag ofdt Mdaef 4 daiids.

C naRuC bR o 08 Rle et elasaiiqtitn Tttt KBMBbia A has
np@ffectghkagpmotor activityinittid Qpantfiejd Thst anﬂ Iélﬂ\tatéd Iﬂm Wazs. riiguse 10A:

TG']Q tlﬁe%oq)i%l ‘ar ﬁ{(ﬂﬂﬁrﬂtkégﬁ( AWUQ% @gﬁbﬂ&ﬂ,ﬁ&f %rﬂ&t zoRB of the

0B (Rld ANMOHGHTKraes spsmﬁmﬂcgnttyﬂn%tlme o ey danstaonsequently
sfinBiBaritly fa28 timi iMBE PelidhdRy) than (JaRtras, Qh?é?éi waé (i effdtbsr GompolRd A

QREOBLn ~vemiicolert Vo conmin e fibe) FBoietoB. Copieound A

hdd ug efféct on fing Ispérit oethe bpendarﬂfthnf cﬂoﬁedfarmsm)fdhmelevﬂten rlys rmaze.

j%étg ‘of Eétﬁ géﬁoeé)%s Eéerﬁ’sﬁﬁlﬁ&ml mbeRieif %B:L 38@ al‘?fts Jﬁéﬂ ig the open

OWI ng reve Ses aponor I ne-
arrrm al - rrelm spemt ﬁe@ﬂq@uﬂmom et the epen arraISé&anﬁonﬁols There was no

eﬁéanpuﬂug ex{ Bila)uf.a:erhhy BittbreRiTront E¥htrblE (4 L b@bp | nvol ved

e| | se of 75 dB (=1Q dB over. backgr ound
. FigSra 5 SiPhs VeRrerensien g i hewibe T CRBBau L dystase
apbmbrpbhe-&ﬁdu&éﬂ}nﬂm&nem of pre-puise inhibition dBo pxdmme pre- pﬁ&e RBR)C

rﬂﬁ:{lt?ow #9:rphSs AY %V&V&Qe% Zaogrg(?hfg'g 8# 7 ?[;ﬁ & 1§§|3 o‘ﬁ?sbra% ?lg]%l) or 85

twtha ran
dBr{£2Q g pver @a@qgrpuma)@f 2amseerturatibn Witheonsetd 00 msee prigytma ¢20 dB

pURSE ol RPRLEErdtRh. PG BRigh rn%mtrﬁd" ﬁ'\té?\Fh?’ WE% odt t5 msélc?vﬁth%aange of

Eul se present ation. The magnit 1 nch
20109sef.d the '"Rﬁﬁg'amya'r'@aﬂth Vas ﬁ‘ﬁd%'é?‘h U he éfaﬁ'ﬁ é‘i’%P%?? was
nesaBivgd €t U g0 s @@kt bndebofttns $20( B @Jr@)presaaatﬁum The alaghifude of the

o Pt S5B4 77 e reBEPpT N gt cBmoaieph oty S weetmen
factdis (dlane), radmimaltam ofnblne (plusi<4-@pordrphine Godmglkors.a) significantly
reduced %PP| compared with saline + vehicle-treated animals (+ p<0.001). Compound A
(0.3 mg/kg; s.c.) significantly (**p<0.001) reversed apomorphine-induced PP deficits (%PPI)
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(0.3 ng/kg; s.c.) significantly (* *p<0.001) reversed
aponor phi ne-i nduced PPl deficits (%°PlI)following 0.3

w@erpomd2 A + 1.0 Apo when conpared to saline PCTES2009/034062
(-)-aponorphine ( 1.0 ng/kg; s.c). The typica
antlpsychotlc haloperldol (0. § ng/ kg; i.p.)

f§I| d:?%%gyunﬁﬁv-@ ?v E?Qm?ﬁ%t? totsgh%epﬂms ded Hbef’\'t)l;p‘fﬁlne (1.0

onor
nThﬁdVﬂ?@ﬁ* eetlptsyp@m hatepefidel 0.3 mplkammcﬁ'q@mcﬁgly (raverssd
FFgé(KGon%é?@Pl dedita uﬂbé‘eoﬁd&lﬂ&p@ﬁn@ me%%nfﬁﬁ}lfbuoﬁﬁbfb 3 HAL +1.0 Apo

"é@%‘ Cé'E‘B%{Fg Phﬁl\#wee P S ??A@%&gp jne a$ rwg{gg §i° E;%ﬁtgl/%ra emressed as

rseeni "SEMO (1) Apasmcrrghnﬁ)e dadolitainad frans 8igmaiCGheainatiC4. $81g hais, MO). (-)-

/gﬁﬁ\é) a:?l nreI gro?stsglge% i s&ﬂ%ﬁgﬁtralﬁmg;% £ Q&vﬁ/ggscg%?éaér}:z} |gm and

egrad rap
refdperated in tﬁ@ ﬂ@'iksio gmteﬁmqamh@wa\ﬂge @Rﬂ@@aﬁ@s ponse ef fect s

of FHRPR0IPAGNA 198 aflgHabHid @Bre%éhtﬁloh@léﬁiata@ioﬂlﬁb dose-response

Reco tion paradi m Fi ure A
S Sl At Goatorip &lovel{Sbiert FRtophtorPRGURS FioutesT2A
(léﬁ) Obgfpbﬁnmmeﬁd?mdste%d’p ¢1€013 - M0 mgrxgyaid thdpfetts on cognition were

CBEPRY e BRSA TR e 61 Al g AR s
an@ expressad as theitimespeniisixploting thevaeuel ars&wmlllarkdbpﬁcts (Mgalws SEM).
~ehighe, \Fé‘ﬂf&‘er&hﬁols I Oéﬂﬂé ?ZAlﬁlﬁhls 'dofpbodind mapgwﬂlst‘éré@&o (0.3

adm ni st ered p. nd t he exgl orati o
@@“W@XB'@@PM SIVEE dete '"%d até’ 5,266, 4@ 44 R p°3t
dﬁlﬁﬁﬁlﬁmm DRt 4 Ief@;ﬁess@dhﬁ MRES :t@EM epS®0b &S véliad contiblsl FiGure
e CcOo

1%@(3,% &5 QFP%%SR ggv%g ga 8% fo/gl%: gyr%%}llésﬁ??tiﬁﬂoﬁ’ovel object)/(total time
investigatingbath novehe temiliav opjects )/t vasious timesrieliowingadriigiatratiog of

%4385\4@%36 gﬁlﬁnb BI) gigt?sgﬁg %Prte%or]t )fheqiﬁeg\ﬁg“ﬂ' o&ﬁd%ﬁﬁﬁs a function of
timedotjowingeadminisiration pldasmrounthd apé é@gﬁ*PﬁFﬁﬁ’ asridrap ﬂ(%“ﬂ "s0.05
ve. Vahitfd dopfiolef tine foll OWI ng adm ni strati on of

Corrpg@fje éésa ggm%i'ulg'r%;(r grgs@q'\ésﬁ%equcg&g Cem%oundoBSon plasma
ghepseinobbst duddb eicewi ng the effects of Conpound B on

pl as uﬂal Hﬁ?ﬁ |c%’&§seen%tﬂ6rqgwo% qheg S CJJ?“: %21038 on body

gr aphi~c repre atlons OW Ng ectso mpound
vBight inbgge didigymicei n obese db/ db mice. DETAI LED
DESCRI PTI ON OF THE | NVENTI ON The conbi nati ons
] ] 3 enpl ated to provide
Sy psychiatric disorders,
p alThe eu‘nbmét;ons nescﬁlmt he@elﬁl aeaoniemplatetie preisis syrzeglstic effects in

t%gmde&%i#lé}ﬁé dlg(%l’l er ?4;@1%"8 g&)ggclhét?c rﬁéo?% ég ﬁ[ﬁeyq%&?ogg Bt%bmatlons

qu%mmplate@i toauo\d@r symptaneatic eeiiebetpbychiattictdisortigvse partioularly
PRl RLCHIESAES; ard ESSRDARAR RivE tevleP siRS bifddts, 8re’ c%qié?ﬁpiaﬁ% to permit

in use of these agents as conpared to | ndependent
afaryqipa | t“r”&? |°6Wesea@99“l§<ﬂ§t°8%‘?ﬁ?’§9 gun@wee@ﬁ%ﬁ@n@ﬁtraﬂon are
coftdmpiateito anfplemertt sedaied artahcodstdbilizars sudH &Y liium 2d are

are cont | ated tq pr.ophyl actical dress
B BppRlfERrophitb A Bomee pRGerat & bepRliRRpyons

ps yxboplary pdychoticidisarders diclude, bubare nat lenited to, lschizapeéniap,
sﬁﬁi%ﬁﬁ)ﬂ?f&%{]&i@order, schizoaffective disorder, delusional disorder, brief psychotic
disorder, shared psychotic disorder, treatment-resistant psychotic disorder and psychotic
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schi zophreni form di sorder, schizoaffective disorder,

del usi onal disorder, brief psychotic disorder, shared
w@apehaszr di sorder, treatnent-resistant psychpCT/FS2009/034062

di sorder and psychoti cdi sordjrs due to a general

medi cal conditions. The abov condl tions and disorders

oié)g%egseg éﬁg%Je%éraﬁ%&ﬂgl gor{gﬁlaﬁ% | SBvé: dif@%%%ﬁs}[pb‘érs are
detirrddor agplede the, AWGM Rsyehiatric @ﬁsomp@sm Diggnpsticend Statistical
NSRRI d?ﬁﬁee‘ri’igéil RQ@deé?P%drrglt@gigBﬁmt ﬁéé\{léé&u WNeSRARGISH, T Amerlcan
B RSP oS SO0 7B TR ST SIHAT® e AR P Bt
deéinitons. ar e contenpl ated to of fer advant ages over

pr %6'm3>l6§’ tlgﬁps 'ﬂS‘i’rFetr{«T;‘gQ {cﬁgéd ﬁ?elﬁ ﬁ}'érc%nl%}ﬁyy[tﬁtfx offer advantages over

I hvent |
qge\musmhm tetrieatihgatetifapsyshiatyic dmr@rﬂ T pes ganinatien mﬁbﬁ present

ibvaKEh proviGErhaRel ‘éﬂlcéMytd? aR aRtipsfinbid \ﬁheﬁ‘ﬁ%nﬁﬁ c&ﬁlﬂnatlon with a

t herefore permts reduce Uantltleso ese a

GG agan) s PelRATD PRV IS cRdPeeLaLanieS LHeFRRREGI JARE UgRo, as well

ailp%?ﬁlmmﬁb(ﬁ@dl maﬁag@ménpbfa&aa@sryﬁipahtachna idideasetreRtddSide/sffects. A
r a r SLI C

ik aaenBiod B SdtustantPatieH Sl drop R Ind PipPe erec

tharethatmﬂlhﬂmﬂmduad:mrmnundhs The ni cotinic agoni sts of

t NEhRLRSH adJﬁ}é ré”’é'eﬁt ihf6h &@%@H egrﬁpgiff\ﬁé ﬂ&nng agonist or
onist_or partia oni st actlvit
Hag@éiﬁc’é‘ISt %’MM@Q( 'NR eeepiar subhipe m7s’i'§°t'"'Pé‘9?'?'ith I %ﬁ”'c” lar

nidotiMit aGbritstS @Bl i the bGabikdtioh Bf thé gree@rﬁ‘waattdnca?e Pbsd dsdcribed in

¥ BRSPous BRRRERM NS abelBn 8 nay S ubP Wy RSB %
601974 584,28ith ehwhi@Odre Tidreppidorperatel bgrefevienash ar e her eby
' ”‘i»%ﬁl%@%?ﬁn@&n{%gfﬁ%t@ E%ﬂﬁ@ste?e%fs&ﬂngﬁﬂ f@rrmﬂ#f‘f\f)(z' L({8-yridinyl)methyl)-1-

agonit s ereol soneri c

aqalelgcc{o@ggz BIPet-Hylipgnzqiwanrgicprbexamide and metabolites or prodrugs and

phamdcetdam]- é’oc@pt&il:l@Qalrs%rxbﬂfé}@m@ifew an- 2- car boxani de and
met abolites or

A EERHENor G SSriA P ABR SR 4 BIMEN- T her cof

a%ableyomtmﬂ 2ogt- 34yl)hehzo1ituran agarbosdmids which is also referred to herein as

Ny C
él gﬁépé&% /pXrEd gh&%@ggﬁzn%ur IZog]rmya %dulate maotlnlc
rmp&ﬁs na sybjset's wfins Ae guchothr ep@perngs hmtbaemldy J® express nicotinic

dhamRsslogy /énaﬂfipé?ﬁcnﬁf' t&mgﬂﬁgﬁl@égoﬁ@fsm@p%pgﬁ%ﬂ Stltifese
niCOtiNEC. recep br ai n

i n As t he
COBRBNRAS I %ﬁwdt'%@e &Beyer ﬁﬁfﬁf{ﬁe%i?ﬂ '@%%P‘?Wt&%f’?fﬁ'i“é a"d aPP"Ca“OnS-
pharhmmwbvmgwefuﬁtmds i nvsunt towuinwr buttnat mt, theSerftisciefingdl. af a

AR i rei e Bl itep el dhtBA iR RSB is b pg gonsicerea
imchefinitet. FRadived, tays dre asddowithin tfieieadceptedmealgngﬁef initions
ar %s"[ﬁé@ﬁer A e t@Fn‘n $a¥key l?éf&rs%’a strdigft oy brahheb BRATR h){drocarbon having

b
def I ned % parti cu| term useé Berel nis no

g itvelve S*FfP‘gﬂ %!@f@ ﬁ@éﬁfabimm tq gigh raore preferablyrong do six, which may be
cpmumbanbtem@bafelréh fuBher Ei'aéchm, wktﬂhﬁﬂtble’ﬂdegrdés efkubétitdibmbeing

] 5 GBL5E S 8Bl W35, P B e, o,
pnopyt, moprdwln|sblauty|ngbutyleteﬂd:dylvedsopenwaahdmpamtwlrrs
pr %fs%%é‘@héf%mﬁe{e 9F£Ik 5% tclt?é gétgufafég' tidhaffy Pstﬁt%tﬁd non-

whi ch € op erern
agematici %@9 tojivelre- mambersﬂeorafeﬁgb@@yeenﬁo sighgrembergdy mon@qyﬁlg
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al  oned. Exanples of "alkyl" as used herein include,
but are not limted to, nethyl, ethyl, propyl,

WO s@pnageyl , i sobutyl, n-butyl, tert-butyl, i soP&nuUy1009/034062

and n-pentyl. As used herein,.the term"cycl oal kyl "
refers to a saturated optlona?ly substituted

b?:ﬁaﬁ:r mﬁbgd a’dmcgr%on%lgt?ge Jn\ﬁﬁplgﬁéff sub@ﬁt foR B@il% Hllowed.

nonoc I Cy

Exxemalgad cwmﬂwb Arayenas vsed hergin 'ﬁ°|H‘i|.ﬁ Pvtpﬂr%nqji@ﬂ%@ ¢yelopropyl,
cHelbisuiy, tc%lépféﬁtyb@}clbﬁe@ 'aﬁd\@élohgﬁfﬁ 'Hé'w’yllhs rlﬁgﬁfdoﬂ&idmd ohe or more

BpeE S BRtic B s o aroaf e geopipa b Rend
cwqbemtmplt y\clohasenykeand @slohepigryl.cont ai ni ng one or nore

cy%S%ge% &feint! Eh%%rw 'ﬁét% c@“’ 5{8 ycglf req'érQ{BBJn'oﬁtlon%WJthﬁuted

opropenyl, ent en
ngnet oHROkEVEliP rmgamteyy@pm @ﬁjﬁmmg@e@, mrmﬁg&qs of ypgaturation

dn@diBo EEMtAIRIAG YRE Br mdre hERIHARY, Wh)éh maly 86 BptRonally sattituted as

refft e eVt MR SeoreR ol SRR fna A deremplery

Hété?aétbmatm@mémd'ogérs @xyget, at Bulfuy atomes, dncludimgeN-oxides, sulfur

oS! 7 SPRred " hlaterthl 48 (1Bl R I/ uplVRThomboRE ol i cither
fallybsaturated ayrhals @ina @r aidre vegreessiamsatrajione Segtorngsimay be
dﬁp&ﬁéﬂg ?us@attas g.géaap m%ﬁg snoth&rhewbéyenc ﬁﬁgzgsor dy%hww m%

OoXl r oxi di oXi des era
Er’qaﬁ‘gij"qss°ft heleEocyelict Gequpe aﬁéﬁﬁ%hewwa'upg wtarﬁevotr'tﬁfr'tey to,
tétaénwadfe.dmppyrba,81 Sidoxahe nnsendakagé aforiine, pgasdlidirmd, incorpholine,

f d f
SR RS R Bphind, 550 . 0, one o more o
Ex dspised herein, thettemotayy! iefers tor oupivalerst bepzanehimger fused benzene
rin@@g%ﬁr v@fdﬁ nﬁg Be Bﬁforiéllg gbdﬁsﬁlgteﬁ Qs hdréih iy J‘Hegériﬂé@ With multiple

I OXane, I peri

oggrlee%vfusabaﬂ@homr&?diwwe Tﬂeéﬁfﬂhﬁvﬁdr 6'§ﬁ|r%fsgﬁr tgra mgpeeyclic five to
s‘é@érf ABMBERH RicaRilie Rfg, of\fo 4RREd bRydic @wonﬁé’t@ rhgfs%teﬁhfddmpnsmg

XEIONEANIGR L N R O

Wiuammltblefdegmbeof sdiestitutioridesthg alevidal, whilch rlpgsemdye gordais op€ or more
l{ﬁu %ﬂd}a?b)ggdﬁ%) guch-q%qn 5858 6-Ho¥berdd Rfferoaromatic

t 0 seven nenbere aromati c
rmgh)g Wh@'ie N-gxiges, guliur opsides: candcdwoteﬁ@te perpyissipleshaiereaiom

suBSMLtions NG xamBIe8Tof SN gRILPEBE IUSed indfRle, Mﬁl:ja?@ naﬂumtéa to,
r e

tiopall stituted as herein
chery) 2pRte!-Rapd AN hrageEs AN aﬁ?r@ﬁr‘ﬂsvﬁg finep gximples of
"sMyi" Qroupls 1ag Sisedhlyersia iichide, But@heuld natibe I|m|tbd tog eumran, shidghene,

R SR PRk 2 lefarad el oGz BBk,
oxadiagblexihibeliazales isothiariokss piyidine pyristagiae opirazings pytimidinenguinoline,
.fasﬁrmhﬁé b@f‘nzoftﬁéﬁ/|benﬂftl93ﬂ%n@§n+4§@%da9&b %ﬁzmhaﬁomr e not

limted enyl napht
"ﬁlﬁ‘?ﬁ‘?pdﬂg'ﬂlé' pyé@@'%@ﬁ’fﬁﬂt?ﬂde‘ﬁ'éazolf’@y’t"ﬁ'@f”y'exanpl es of
" angluse@ horeps trestorns RlalkyT Rfas todH dele, gréup assigdeih defimdd attached

[im | d l e,
5pah 8 aRebe kst RS BROM e bERAE o\ D orer ©
i s@ompolngs inchadgd alﬂblh ¢he schpeadfitiezpresgnt ingerttion say faem acid addition
B | £l es%YEw% ?nnragé(ﬁt@éll rb%c?pﬁég id {?Itg in@ﬁde ﬂ\H"d&ﬂﬂc'a@ﬁ addition

|squ|n |ne ene,
saltgisieh jag chlg@dgl PWFU#GZ gqllfﬂe phosphate, and mtrate orgamc acid addition salts
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I m dazopyri di nyl, pyrazol opyridinyl, and
pyrazol opyrimdinyl. As used herein, the term

WO 200a/16a9b2 refers to an "aryl" group as herei nPUEDSI9891034062
attached t hrough an al kyl ene,Li nker, including but not
limted to benzyl. Conpounds I'ncluded within the scope

s&&h 5?%9%@ g;%l%takd?% %%du«ﬂnﬁte”&)écﬁa&ﬂé ”ihf}fﬂe Agipdfid, 'nfé'ihté Mrrste,

sul t armaceut 1 ca L& accep table salts

qireta mpleale &rngaaﬁpdn%tba@sammer riplupapsufiorale jang ascorbate; salt with
delticdnhif@ acid 5 S8 Qs partatd ﬁd@lut&h&t& PRapresenttidle Salfsfadd Frovided as

S5 S P B I U o BT . oo

tg Ryeabiatis|, ezmh aft whict ia hereatiscormiratecilbyerefenerice atk regard to such
ate, nethanesul fonate, p-toluenesul fonate, and
ascorgbat e; salts with acidic amno acid such as

as Jhe pharmagetdicelly acespiable saite pf kasmuia dimaycbess several digferent
SEiENOrRRA A Th 8 H¢ dneshsbthk ndle 1B86 6MHcid 8 Basedis 99 7inDirdr tases the

Il et al., 5,616, 716.to Dull et . d 5 663,356 to, .
Tl g S o8 B3 g o e i S BB 21
cblyerrsﬂfummlﬂaesvdré hlso possibte.t 0 such teachi ng. The

I J I
of a@g@é?ra a'c%.?n}g%l&ragﬁfp‘?ﬁegggg m%ﬁlg{é Sn gémg %@y I‘@ldljate@y emfinol
solvetes, whieh arg lalso uaefulmcodrding tathe grebem@veetlom Ihus aﬁ UQﬁdmrem the

t5ﬁ§%§lv§t@"ﬁn5‘9&£ sBﬁEt'eQ opéonﬂfohﬁﬁstéﬁd Qéﬁ&eé §f sllltso—of c@ﬁigourﬂis

yet ot her cases, ratio of acjd b?a f'l
Metaoites SR ppiiHaSr Bamenadh el beeieacbaare alsd sl
a@baﬂmgwmé pmbhtym@ﬁmmpwmb referende ts arcampbuind should tneteide an

AT e
us dihe ﬂmmé'therapemallmﬁeptlwmmn% 'as Usesl hetkin refars toea sufficient amount
Jind0 %egﬂisy&ﬁ%ﬁc é?;i;or&é}é tp%rti@f:laﬁy&i@%@ atsorders or conditions,

I\/Eta Ites an rugs that are herein

%égmbﬂ?!ﬁ E!ﬁ‘@%ﬁ@‘ﬁ't [?é'@ﬁﬂﬂ’"cé*?!% tsww mpdical fesimefitesent
I NRNisb@Rereifi e ke FREEALIGND oP“pPspRPaKISTInchide ih{ dédiéé biteducing

BB SPeviiaioe fadt of s Gstsp) Hordhr rgpfitth. The term
ifidlries ppwidinggadtbstive Bffants againsbarpartidular diseasse distrdergoicondition as
Wil %raﬁeﬁl aﬁ’on(sjdfftﬁé rg&ﬁf%c@mh@&lsgse, J‘E%rc?e‘?"qggb‘rWﬂlohoThuse 3t one

psychiatric ers, particu psychoti c
expRpledibe yventiop preyidep @rligethqﬁforatrqag%@mcéhavmg or at risk of

de'vélbplh@ohﬁ(ﬁérf dnting atrécureidd df aA INNR drdABAR nigititéBdisorder. The

tr eat erein rev
cofsERyp g pham AR comg g Pk oo ey Bg upfiLlo adhieve a
mhemjla! trerapeuticf or @roptighctigieffect | focexamplet in@f subjech veithas@\S
ﬁ ﬁ or condition. The tern1|ncludes provi di ng
rotective effects against a particul ar di sease,
di Jbe desm “digerdersrimless statedsthgevise, has thesame meanivg a@fhettwg\s
“t&Hditioh’ Wdl@éasbhﬁnocﬁré BssBntefthayedRY thrQUghS@ME dpebification and
Thus, as one exanple, the invention provides a nethod
QTmstreatlng a subject having or at risk of devel oping
or T e syrergygmaamsaﬁatrtmeéﬁeet @Zheadmmdﬁhﬁtlm is gr¥aterthan the sum of
[ er. The conpounds and pharmaceuti cal
t@%ﬂ%ﬁéﬁﬂ?%%é&% ‘the invention nmay be used to achieve a
beneficial therapeutic or prophylactic effect, for
exanple, in a subject with a CNS dysfuncti on.
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The term "disorder,"” unless stated otherw se, has the

sane neaning as the terns "condition" and "di sease"
wa@rwdas®eused i nt erchangeably throughout the PCT/US2009/034062

speci fication and claims. The,term"synergy" neans

that the effect of the conmbination is greater than the

r@b&fosé@ﬁer[e%ré EHMBM:QU@ o)ﬁﬂwﬁ%%%ﬁ Qtneﬁrﬁ@f Qﬁt"sﬁh@raﬁélﬁlc agent,

I natl ons conpr] si g first
wh@r'aa@ gt nigotinireagonistanddp) ansamgyntof afeeeiid therapeyte Agert. which is
aa.rgiht.,ﬁgg,);h@.a amount of a second therapeut| C agent whi ch

r@ﬁc’oagé %?lgéiﬂpc%pwanagm oﬁiae(c)x ggﬂ{] iniG agéanﬁfa and antipsychotic that
mmmmm simultamadusasequestid, o sdéparaté tieatmemof psyckaligsijsorders,

p%ﬁﬂ“ﬁﬂ\}e éc@t'izo Igrrgrttlgep%g ff\flfrlyté %@ﬁsec%fn Hé&Q?Mrﬁlaceﬂucal
cophipation qf@n sﬂ@mtarm agqmgt artqcﬁtm%erémsweatlc are descrerd %ﬁ#sefu! for

tﬁ’é suﬁaﬂlta'fhéoﬁﬁ %@(ﬁdeﬂheﬁ O?Q%Hr?tb tr@étﬁlteﬁttdf Bhl@ AlsorBtsl psychoti c

escCr | as_usef Ul t
3@@ fvpilon 07 BB oA comtiiaipmBere e CIPIF Sgonietia 2 IRHN-
(27!(1(6 pyﬂ&i&yl)maﬂiyl)atl anabicd|al2 2 2]0ce3-¢) anifuraalicarbondride atdiihe

tce aﬁn(tlé yy %‘Cﬁ}g?'y‘ﬁe |ﬁza%sn{e%§q§eR |)ap|ne, including pharmaceutically-

acegpidiile saits of solvatas) of @ny G-theselagemtef ur an- 2- car boxam de
ang getasnoaés\sea%athe%%hmxsmt tpHaPmadelfitel cdmddé B WmdFising a

quet 1 api ne, 1 ncl % |?&“ar maceut 1 cal | accaa%t abl e salts
cemb@at'%qfé%) aafa"zﬂwtqt therapgyiic agent, Which s 17 Quggtini aggnist
dnbi gb)i aie@itiuntst arsabatdarserapbmbt agang ahichiical aripsgenstic particularly an

i Si . f f
PR RSt AR R agblucily AllBbRbo Bl | (2"
and thind aspactafitheritveofiorarelates dnal kit Crmpaising ai dosagpamit of mhduréof a
first ttf%PaSp%U&d éq%gn? Which ‘fs ﬁlédﬁﬁlb %barﬁ stodhddH éé@brﬁiatrl?rapeutlc agent,

ant | psy t oget h armaceuti ca
whicheip a3 BRtpSYCheti, éPtlonﬂl'YtVﬁthr'@P"a'Q"w&fOTG’P‘et he invention

r e'A&b@ﬂw és%eét di e nW@{tt'iUn' rélafed tto”’a ghethad for lt*@attng%ydllﬂaﬁctd‘ sbrders,
her apeuti c a en

PRUiSTIPLY PERIC iSO B b ae s Balga aublegl nrbdBoraft. ©
canmrmsg/andtmhustenngmmultambdss}y eeduentialig br sepaiatahstofsaid sulsject (@) an

a{n%h{ & a3l ‘?&trﬂ% id dkent, WHRR Ls'eér?t;hf rﬁéo"t\ﬁtﬁ %%&st%nﬁﬁﬁ)%%ﬁ&ht ofa

reating psyc r|c di sor

s@fensttheraeeutia gaent.ahiohdsan apﬂnsmhpt&, whefea t@mmt&ts <Pf ita)rand db) are
tééé%t# Qilner??ﬁléﬂliy' e?i‘e&ﬂ'ethPb lﬂb&tfn%ht ng sinult apeousl Y,

or separ e O sal subj ec
2 rRotAEPatPites SR wEera n st pJtst Rompeuti
agemowmbln s agdmicdtinic aguhldt bd @hamamourit obd secosetherapeutic agent,
v§ C%rlggrlg %rﬁt{pgyc%gﬁc(,% e ag# dr? {lg 3 sf gﬁpult%ge gﬁ%%gt?etnhglly o\p@&[a%tgy, o the
sgbiaeiina phargaceuficalicbmposition additioriadly coreiising atphargasettisally
a@é&ﬁ&ﬁe £l B5a hBthed bélediEd Mth@ﬁtﬁ'c@né@%g Bford Atk URbsal,

first therapeutlcaen whi IS ni coti nic
t’é@%‘i‘ﬂ‘@?‘ sl PH‘W%WaQHSEﬁttPab?"‘%""é%%irﬁ“t%‘@'f“@ﬁ@@FT“E“S"’at'm
ag Wﬂtrthéﬁ:ﬁslﬁd&t fetatédito aai hfwmh\mbrem (aparearaolinit 6i asﬁretrtn@tapeunc

si nul . anequs| equent i, al | r at el
<G R B AN oD st ) 3 BEREY & Sene st aoent
wdhinings as amtgpsyachpima arescigunisterat lsym ultaneously, sequentially, or separately, to a
subject in a pharmaceutical composition additionally comprising a pharmaceutically
acceptable carrier, by a method selected from the group consisting of orally, parenterally,
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acceptable carrier, by a nethod selected fromthe
group consisting of oral, transnucosal, transdermal,

wmawalg2opul nonary, buccal, parenteral rectal, BEEUS2009/034062

subl i ngual admi nistration. A;fjurther aspect relates to
said nmethod wherein (a) an anmount of a first

tkh%ﬁ?c%)@éig ﬁan?&f @Bbhn?@dll(} Br Vg b@d&alaazinm&&ilbm hSpical rt\‘aﬁédermally
second therapeutic agent
recgalunorafmmrp%@t@nman&lv Agsal afcﬁ?iehi‘%‘ﬂ innelatiay, Ra!e%%sa@lngﬁtfatlon
u‘&ﬁﬁ!é@ Hut BlnbMimied tSRRaeAbd, Jntradréerial, mubpéi’it‘dnealnsxﬁ)cutaneous
eutical conp on.addi ti onal rising a
PR Gt iapyS BRSEpeLs i £k PEReLra ol o
s elAacthexhspect melathe togrammetbadsanatiomsyl abbvewbérein the a7 nicotinic

APELL Pt PRI, LIRS S

cpehoxamidy andihe aiyaicalanEPSYERQ is eﬁtaﬁreﬂgzap'nagwueaﬁp'% igluding

dhamacbmahﬁédc@ﬁtau&’eél@wr §6|aétesa&r£hylbﬁhés%tagemsl ncl udes,
but is not limted to intravenous, intraarter

bt r ApeheasPRA Fesies R eamaRRIRTS nd eialerading o RNR agonists t

dda.tee@frgﬁ Biébdléugak Ritabeteb Sudight gam Vard/of dyunghemiaemmg from
es £q

el Pt e et A By s kBBt g lrngREhiOqHt methocs
ifcA8e3yRicalNor( RypiqaBanipsyctotivgl ) met hyl ) - 1
- aza'?h& XQOQEI?Un?qe@é%ﬁtanﬁps%ﬁ)okﬂ@ ng&éwrﬁm@mﬁggﬂmgﬁ%m

and t | ca ant otiIc 1s el Zapl ne or
dyslipideryin @r@y ighetas hgp hgemw@kd%wemte%@meyc%é*aﬁt%?a‘r%waﬂon etal.
(BGI4N; Sdéhaer%@rk VU &2l 4008aY Kélfer hﬁwg&a@@&ﬂ%&ooﬂﬂstaﬂh%k MJ (2002)).

ct. re ates to co

LFRVIR ke aeS e SR L PegR Mol okt Heig Sd Habtes, bur

latikalb edreiancecis gftien ayprioblemam thesyathiedric pppdetitina Switshihg foragdifferent

fr. ' '

e e e
fonafioethe teptmentefitesyaiiatipliges o Amegtadanetiossip; slautigmine and

t@&nta\’iﬁ%nar@ Bbrh SiYesl Hrédchbdds oftskl tHalefBctd bpé?ﬁp@éﬁﬁks olBlo8dsugar

I'ipid d bet
03 pieh e o RASOUS: Gsaans KAl ob (DBF Hoggersqn, DC et al.
(ém%mewlm@ems@ooe)pﬁuaéudeaéﬁec(smméaéen résOriedr Tiagse of an NNR o7

ORI R SRV e RS ot Pealey B ecge g s Ces of igh
blemdgagaraneigitigainetystipiddmia ahdioﬂ«ilah‘etascmmlan dmprevadssidsf ¢ffept pofile.
Probhagsi 'lJ's %tgnlpafl" ¥\ﬂ&ln@& 'EHIa? a&?ﬁﬂ.&{raﬁfeh thX;tMéWoF &gﬂa&g ahﬁbs?chotlcs

di fferent sone

oan éead de high B'g@% Stiﬁ?é andiakgigsdAmarioan Dinbetes Aﬁé@‘éﬁ“ﬂ@) pt al (2004)

Hintigigb, \0T btiaf f@ma)t K@Iferhh@D@@éﬁlﬁinﬂ?!dOQ) SdrhyRSMd (2002)). The
Amantadlne nmet form n, sibutram ne andtowamate ar e

QYSHIDES Fgioh PREVEPRLNN (3 cBTe 0.8 Hieororied B s gpscribed herein) are

eHBktive Y/ diflsttdsOfodels. TiheRfbrs,uHid hspyttiofMed igvdnti@Rprdvides an advantage
nJ t ano

qg_lg @Isge(s'né agﬂ&étoa%gggbni%gg%&]’iga}f%ﬁqglcw(t%ggtgﬁipsychotic-induced
highQiliod)sugéntiialsetels welghegiirs dislipideriacdialeteparelated. symbomss e
C%Iﬂp%tl%f(&%get?g 8Pz%or§rr¥éxh |orqsd$fl\ln% (#hk g 1l t her apy to

‘the issues of high
bl oo@ns agpeect ofited priaseny mrventlod ywblves chontireenbadiioistration lobare§NR o7

a?b{g@tvﬂfﬂ dngﬁﬂ{l&& tic '|rp§?<ﬁ?‘ef1ﬁﬁr{ |QE)9’T|5|t|ir§thlg-mﬁcfo? s'ué%r digbetes, weight

stant ence that adm ni st I'on
aainy dysbipiferaiat dighejestrglated symaioms ceamplieatinng,of diabeted ok eriapications of
and di abetes (Anerican D abetes Association et al.
(2004); Henderson, DC et al. (2005a); Koller and
Dor ai swany (2002); Sernyak, M (2002)). The
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i nventors' studies show that NNR oc7 agonists (e.qg.,

Conpound B as descri bed herein) are effective in
walr@baoms2 nodel s. Therefore, one aspect of thePCT/US2009/034062
~invention provides an advant qge of adm nistering an

NNR a7 agonist in a clinical "Setting to counteract

C

V\Eg?hlt ﬁ?"x J??ﬁé &dg& Hgtb‘%&ggi{rﬁlngumr? gg?@ést%?gqe a@é\%hﬁéne& such in a

P@mmwhoa&tabn@arm&nttﬁsmbeu%s or conplications of wei ght

gain Coﬁ@@um SHINNH a7 dfonkt, Pl bléabeé&bh%d'm%t@%'t Y& n do/dd

concurrent adm ni strati on NNR oC7 agonist wit

maige, &eedel ofinbetes (3a¢ Fég%%ﬁﬁeﬁfﬂd \ﬂ;ho i s exhibiting hi gh

bl ood sugar, diabetes, weight gain, dyslipidem a,

di abetes-rel ated synptons, conpli cati ons of di abetes

or conplications ofweight gain, or the admnistration
MPWNM@TMIC&;WDN&TSfor the prevention of such in a
pagoﬁ{}t)umqlsbﬁl é&!ﬁglﬁg ﬁﬁrWéhﬁHn' dre aﬁﬂ%éﬂa@tnﬁ IngﬁHs and

agoni st sugar and
"apdyd@tihq'ﬁe%empaun% &&mrailﬂedjh%re@t Eer re@ée@c@.fgampegn% nsaaa 3RIN-(2
(B yridifiRTAnyh)- Na BTV S 2 AR B STiSenzorRaLReisbaxaiddland is described

S TRRIE N ST S

of whichid ihcoppbrited Bemin by sefereadecioritscdiscldSorzpelaveant 1 aompounds and

tﬁ%’% ﬁ%?/'%ll-wéﬁ%e éﬁjgﬂuwé%ag Ia F%/Jf%%ﬁézrﬁgd t)ry aﬁn°"5”'c ar boxam de

and is described in Pat epX 6, 95 QSS and US
applications 11/1 Bh , 231 [ Agnd 60/971

, 654, each of whic ed herei n by
reference for its sc osure re vant t o conmpounds and
their synthesis who h{ ru ﬁbres that are represented
by Formula 1. Fornul a In prmula 1, mand n

i ndividually can have a valug of 1 or 2, and p can
have a value of 1, 2, 3 or .ynthe Fornula, X is

ei ther oxygen or nit rogen 'g NR1), Y is either

oxygen or sulfur, and °ef"{"rﬁer nitrogen (i.e., NR1)

, & Egmalachim amhdlnwmdually carkaesapameem o2, afdpsan have a value of

* a&%ﬁﬂe%nhhﬁ (gfs%ttﬁer o;t{l:ﬁlen Rr &liro%egﬁtglﬂR&W Bithier oxygen or

SHBWe@n%Ff s @ithey dftiogan (. ey\NEY, a7cqvalept kand &r @ rkepenpgiosrA. A isx
sdlésled BOmthé HRES TR M-, LOR'&N- BRI, JCRYITR £hhdE);-, wherein R' and R"

FELORUBLAS oRhnel® HEY Bl Sy oSS o RS b i Sfen, Agjsan

ary! geoup; either darimepdlie vebetéretyetic) aitteamatanocycliawy fused polycyclic,

ﬁt?éhrgltddtoll’ ts&'ﬂjstlle'teéis &F&Sé% létf gr 6- mtﬁ%fereh Iﬂ@tg’n{é}'&%k Qﬂg,

€S CO

L@g@hﬂl@tﬁﬂc@ sujgstlhltqgaﬂbgmyhe @mtm\ ipglndesicampgunds in which Ar is linked
tb %@zhﬂ!(’:}ﬁié ByYa catbtny! g?&paébnf’a‘fﬂlrﬁqunéﬁaﬁéhmcﬂ -as'éh %ﬁrlde carbamate

hi gam hi ocar bamate or thiourea functionali sy
”é"cﬂzl trtha(gﬂde, "H°‘iaFF@”@£?s‘€ jpured, inclignality. Jn dagition, Kt ing ease of the amide
and Iﬂﬂ(barmdéifUnbtioaahtleé‘;rArw ble ohdxaictirdctiyito thetdasbohyl (érisiocarbonyl)

ol 3 i el HER RN 0 oSN i PR ST Rer
Rudhermorentirednventien ineivdastcompounds thatiesntajio ayl ezakleycteneantaining
e@tﬁéﬁaﬁ)% Borky. ﬁéﬁ\gér‘éa 9{:\] ancﬁ%ﬂh@'a%tﬁl%f 9' 8 Breé ru‘% a"toms &g, R

ered ring aV|n3g Fin
azakigNeIof%a2. @]heptgne 1-azab|cyclo[ 2.1 ]octane 1-azab|cyclo[2 22]octane and 1-

azabicyclo[3.2.2]nonane).



10

15

20

25

30

35

azabi cycl o[ 2. 2. 1] hept ane, 1-azabicycl o[ 3. 2. 1] oct ane,
1-azabicycl o[ 2. 2. 2] oct ane, and 1-

Wa@z@miiepel of 3. 2. 2] nonane) . I n one embodi ment, t PET/VE1009034062
of pis 1, Cy is 3-pyridinyl 28" 5- pyrlnldlnyl X and Y
are oxygen, and Zis nltrogen I n anot her enbodlnent

the, 4@ 4l c@fm@t e \;'aku liS1, Ty §Jp9|r'|cﬂ§ﬂ orOJ py'i_’i‘mdmyl X andlY are

pyrim nItTO en, IS OXY

oxyqen; ang %ﬁwusmgﬁ%nm antﬁher %nqu tfgﬁ Vayepf e |Cé/ IS S pyridinyl o 5-
pyrimiinyd D(QMH ZCHre RitrByen, Qﬂd}Y RYdxyge. IIrfﬁa Mirtl eA@B@ment, the value of p is

bet ween %he car lgntrl%nd

1o LU by & SR R AR § I RESYL ALY B
(&tween fBe pgrbonyl and Ar In5a:-foynth emlmbdmyént the vaduanfpnsageﬁy is §-pyridinyl

oirg ony ? ﬂ’&l??g%n,rﬂ |sJ dxgﬁe‘g'%z?’so Eﬁ?_ﬂ? &?&eﬁb{\’v Vtge S%rgonyl and

} nore asymTetrl c carbons and can therefore exist in

t henb esmpdinas aﬂflﬁfﬂwﬁla Hinglé!6fSor n%?@ﬁéynﬁﬁ@f cSca?tSUihs and can therefore
dj ast er eone wavy |ines indicate

S.
exis indhe fermy g a‘ms M @@?f&@@ﬁ@rﬁng%teﬁmteﬁ% bﬂ'esvvﬁvwes
imdicate/thad Wt latiee and absolstecsterédcharsistriRatahosB)sited are variable (e.g., cis

o?grghé 'Rocﬂ' S%”a%d%n sgﬁne%ﬂ'ﬁg %rﬂg%:g )%i& a§ dﬁd%\ﬁorﬁ?{s about a

I SOMers apout a car on-carbon
mr@nmaduahoutge;hmd; é«llmmﬁwalammetrh @pmpcmn%s an@@elaﬂ@dures are

a@oﬁg}ehdgdqggéqlltﬁlﬁtlﬂ%c%é&'F%mtuh&SCOIOe of Formila 1. As

used 1 n For nul g %ﬁ‘l nc| udes i‘
caPBoegEn; Forasia rnango pies fb?ﬂb?caclﬁaﬁé stefgyqjic aromatic
rimgamunhmmcgmd ahdifieed Mcyawmmexe thelaesneatic hiegsadamret - or 6-

e S bl oCRRRl b 00 re OB LB Rl o
phenyl, ;jhranxu pyrolyk ghrgrlyl, p:mdrrwbpyr[mldmyh ognyqul |§gxaz<uyl rgyrazolyl
irmﬂééml qua?élyl |ﬁdﬁ§£‘]lw Fnd e q ZFQJS¥+ p?IWEIWa%L ﬁ}oups are those

|so i azo
aronaglie wpﬁm includeya pt orgﬁ’ Bepeergd @rofrﬁB%@r hﬁ%??d?mﬁt'cdm@ﬁQne or
"t“hat”“gﬁﬁ la4GR G systdm SREmERREive RIESIBIcclidfaryl groups include

PGSR ABoceh Rl PROE TRl BOTey By PagippRéne

inpaaolp sbenrialidadele ntzephihiaadie pering muinplne cisequinofiko kinpdline, phthalazine,

i | . . i . .
Q52 AN GBS P 2P 0o s,
RfeneibiRziRR: phenaxazing gnd arllenei nnol i ne, pht hal azi ne,

q u 'A@Q@@cﬁ InMFRMEIA 1 "eYedrotiss ard EsamérhUéréai tifEheteroaromatic groups.
ridine, carbazole, acr |

PO RINE G ouGie o, ARy Eal PR tiany prazoly,

léﬁxamwl PyiazoNiCinidapoiyl) frdazalyb |s5th|aad¢l and therlibe rveltbre pyniginyl is
pt; aromati c groups. Representative Cy groups

| ncI ude pyridinyl, pyrimdinyl, furanyl, pyrrolyl,

t hilndiyjdually, Anaad Gy car mgl@ﬁtmed qwarab@sqhstltmemvmaz od, yar 3

shBétWémsY Euch'a'%%il&l al%&{a:}’ |he@FH$yémecyl:|b§| , a1 eduBstRtEd Sy ¥hylalkyl,
eferred di vi dual Iy,

SRR P B a1 s QP SR G- NGy o, S
-Niy BSEH)NRR S-NFEOED) &8, -8(Q)R, cal:@mj -OC<0)8Y, COEBHRNC(=O)R',

-éﬁ%@'ﬁﬂ{“ﬁé&r@?iI0<PE”??*'%‘#% SeLondRY Rkl Ry S0R

-SORMR'R-, IRd RSO 3wher€R; and\m@re ingivRually-hgerbgen, ieikyl, preferably Ci-

Caql pg@%r&ﬁ/ (& 8@% @C{J%fir&@ﬂ)a so}\g{erocy&;ﬁ 'aﬂ)l Q?arylalkyl

preferably benzy!l.
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-Q(CRR') rNR'C(=O R, -0(CR 1R1 1 rNRL1SCRRI1,
-OC(=ONR R', -NR C(=OOR', -SO2R1, -SX®NRLR', and
WO NRYFCRR , where Rland R' are individually hyRPeD{82009/034062

al kyl, preferably d - C8 alk L preferably CC 5,

cycl oal kyl, preferably C3.8, "heterocyclyl, aryl, or

a iﬁe eéxﬁtauvefcsﬁqsf@@k ¥ BSRaMl1. |meep%ﬁﬁh|§% obREREhRd
rrru a I nc e particular conmpounds descri bed

W?Eﬁ"éln Wth regard to the above-referenced |isting of

re Wlﬂfﬁegﬁrdtd tHe aB&/@’ﬂ@MFEﬂSed IR &f répresenlativd €fnpdlindsy edits or

&nﬁg g snare |n udedI dpreferred enbodi nent of
SRYPE PLSYP Cgm?% sze"l\i‘(dg((s pyridinyl)nmethyl)-1 -
az AprefeoedébaiiRéro of F@myla)lhie (E8EIR)MNa(2-(23-pyidinghraethyle1-

@Eﬁ:[oifé‘ 2%@1{ i@%ﬁfﬁ? rQrfi 2!§§r§ ?A@a{* F‘%fege%fau forms of (35,3 N-(2-
mwdlnylzne,taul)b ﬁ%ﬁbl%@dﬁﬁ@]%@ﬂ%%@!‘uiaﬁ ztﬁéf'%ﬂ?fﬁ'lnldééﬁ @agcribed in
l@é&?éﬁtwﬁ 56/9?‘1"654 m |M§llﬁjettﬁ€ &h@ﬁ@h@d iphosphbfib acid, maleic acid

h | f
B pabues oz Ao s el e sl 5. Those
sk iThbsscskillad tnttiee art wlllvrectdgnlzethag in light dfitias disclosura, ghy nicdtinic
gghnéts %ﬁ{?& &@M{i\{ﬁgﬂﬂ Yt &‘7‘ ﬁﬁké H1fag P@Eéﬂj‘%n%{ the *&%buﬂ&uoﬂé ndi ng

he conbr nat1 ons,
pbatmacadicat qomps'ummmgihww kitpreesedlorst hareinki t s

descri bed herein. ANTI PSYCHOTI C AGENTS Conpounds
useful a rding to the present invention are
%ﬁﬁ?%ﬁ%ﬁﬁ&&gﬁﬁ%th conventional and atypical.

Ex &)mipeendsfuséfﬂmtzaﬂlng tadhe presetsyvehiidn s antipsyahditss, iboth
?f“?e"ﬂg'iﬁ% y;ﬁéjal chl or promazi ne, hal operi dol ,

upen erphena2|ne as well as salts or
SO |Exemelss pmwﬂlon@@trpp!/@gﬂ@ﬂn@mdypbl& afe nehlimiashte rebiorpremazine,

Halbpbitie ﬂuPéchn@fl @nl BbrphéiBzing thslvibll o8 lsafAdisBRates thereof
rl?ﬁe” done, ol anzapi ne, queti api ne, arlgprazoe

arapies petvelil atpychetes InglictgHutre nobirafseii clozapite,

rispéridonél @lishzaphte, qhétiabide, rwlplpkuzblepiupraﬂaonegad|sa|§maaaaulmie
refe

| | t. f
2BfeplPB e o ont Q. aiiEreRfane, ot el AsEitg g govates
therecfal t s or sol vates thereof. Suitable

Ph LB dgﬁﬁch&gég%%ﬁphgﬁﬂuiegaﬂﬁe &8 %eﬁ‘gél LhS YF Slalids

conpounds descr | here acid addition salts
W#ee¢h may, for exanple, be formed by nixing a sol ution

of Sultéblssapasditiems acddbbletsaltd dfehd dhtipsiichétiz compburds described

B0 b s R 1 55505 i son o

tmocampound acdoedn’ngao mimnvumtxmmth:aaédlqtnn oéapplad:umaceuﬁballs-acceptable

a'i:r&e rF‘ﬁﬁfler%ye l/vﬂg queeco?r};{?ﬁ{lds c@ﬁ'g ' ('r}%!ﬁtf‘ ﬁb@%hﬁ%ﬁﬂﬁcalw-

assiumsalts
aagem%hleﬁsq}mthﬁreq*rﬁgm insluderalkall metal %ﬁa syeh asssadimerdpotgssiym salts,

alAlineQrh ndtal Bk s RTalchifCdl rinBsidh SAIRAAN SHIERIMEdWith
suﬁatﬁe organic bases, such as quaternary ammonium salts.

PHARMACEUTICAL COMPOSITIONS
The pharmaceutical compositions of the present invention comprise a combination of (a)
an amount of a first therapeutic agent, which is an a7 nicotinic agonist and (b) an amount of
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PHARMACEUTI CAL COVPCOSI TI ONS The phar maceuti cal

conpositions of the present invention conprise a
w@erbiteeas: on of (a) an anount of a first ther aPEUUB2909/034062

agent, which is an a7 nicotipic agonist and (b) an

anount ofa second therapeutiC agent, which is an

a‘%&bl{&s{x&g?édtlg SR AidHRE g%ﬁtlbs hOﬁIC together with a pharmaceutically-

a7 mRCeUt ] cal fyaccept ab| , carrier or
aéﬁ?qplﬂﬂﬁvehlci? eHECrFEBeNent, the a7 nicotinic agoni st

| S IrPorfeMsOAIREEN the @i rﬂ&dtlﬁlc bgomt i éﬂiﬂfoﬁﬁ@ efRormath Myor a

SRSk 2o 9 SR SR A S e B S0l

aetlﬂsyd\oﬁeagentt he a7 nicoti n| c agoni st is a conpound of

W‘ag{ eeg'ﬁm%dl erﬁhl‘ﬂéﬁ'?ﬁ@blﬁdlc? o'm’étl %Q:SPIB@LHd%fFﬁHmé)f ora

pbarmpmtwgllygcggm@ql¢ g’:ﬁtj qf golyate H’Iefﬂ%m e IFIS%[EI;\gpc is either clozapine
o@ﬁ@&ﬁblﬁ@ bEa §I@drﬁ1aé€uﬂ§é¥l§l ¥adePtableeyal 6f sohate thsrebiher

5 i aneen emabdia 1P P Ao agor Bl b Ths 4R0-N-(2-(@ pyriinymethyi)-1-

aaztﬂdsyctbm phat- @yl)fb]emzcdfuré?n Zichibexentifie) oaa pRarmacduizaiyiadesptable salt

gﬁﬁ@%gﬁ%ﬁ?e%gtaln&ﬁ! FERE Ry Icarﬁilb a’%ﬁ!’ vate ther eof,

iI's an &ChOtIC In
andt anstheg nmbgmmemtt the uh elcatwcrﬁgpmst iRi(2S, AYIWrH3-pwidinymethyi)-1-

anb%y%Blz N & 4—)‘!5&%&&5 Qﬁhl)ogfénm'é br ﬂ-'pharmaceutlcally acceptable salt

benzof uran car.b xanlde or
OF solFaip InaEash e Hiel ey ha KB LR DR SLHAUSHIS. Py bof
paaﬁhatcb@noamacbspt@th@éalmrlsslvaetl’mrofcI ozapi ne or

o ThA 38Nl 1 SRS Alsb bR HERH B chiirec
siruitposduslyon mag be admwtetm separatahyhorisequantialbiin anygr@ereqr as a single

5{,‘% by gﬁbﬂ @4y, My be admi ni stered separ ately or
gugnt F:a b

I N an order or as a Sln
hﬁﬁ@emﬂ@t@af dwn%wshem"b?@n bﬂq%dnwaﬂﬁreﬁm 3 B*ﬁ%daé%g‘éf'“%&i the
tﬂéﬁfnfénﬂoﬂp%?ctﬁhi‘n@diéﬁrd&r§ tpﬁﬁﬁdaﬂy’bs@ch?cﬁla Biderderssueh as ofaw
nment atri c 1 SO ers artic

eBEpIAD, EoraeeRab ek & BbpinGll B4 Bl ARl optaty

tiansdesmaltypsatally; os vig inhalatigusiich ag oadal gr deep lung Mbubmﬂ 'Parenteral
a@ﬁmnﬂaﬁ&f RAEILG, b&t%ﬁ‘no@ finkeé to ItRUSHHES T aarteidf i }t)laﬁ‘toné&i

at1 on suc as nasal eep ung I nhal at1 on
spheuignesys intramwpelas: iptsathesal oryyia m'a@sprefﬁwe teshnigye. | i i t ed

to Fbﬂﬁdc@éﬂ%ﬁhlﬁstratlm Eh%&ioh@bmﬁﬂn cah [ l‘rﬁlﬁ@ I‘drﬁm@ﬂ%ﬁlets or Iozenges
arrusc | ar or eVl

b t
el B OB BIA Bl BaEG, s Sk R AT vaptigfof oL,
adlminisistion cam coatainceion micheecdneemiond! carsibisstich asrbnhchrwets such

a{s%&rmélt égctaggbéé"at‘ﬁggﬁ\‘lﬁﬁ #rgé@ E]cgl r#enélazf%gar&f@rgglyﬁn¥1pyrrohdone
fillerat suich a@rl@t@ne $ugae nu@mrmtallir@mallul@er mpige-starphcealaiign phosphate

oF h&@ltél QuiSHEER Ssuck HE ﬁ‘naéﬁesﬁw éiéhrat@cﬁé‘drﬁ acﬂ%l@t pdiyethylene glycol, or
sorbitol, tragacanth of

Sﬁl&? ﬂﬁlrﬂ%rﬁg}ﬁ ISHFh @ﬁ)pfgato ﬂarqhéqr odlgrﬁ éﬁrcgglycplgttﬁ ngettmg agents,
saulgas sodiin€ laQGy/r sLihie| Tdbrs may b?lbc&sl@@l acoBiding tcsihathodis known in the art.
cal.Ci r . [ S .
e oRA R 2t 280 of Rl es atioRfeRel B SiaF Ryflipgaton win
oy pe wlore earries; namesly, cehitaining eqywentional spprasitery bares asugh as cocoa
botté ot 3R giQiiuedn starch glycol I ate, or wetting agents,



10

15

20

25

30

35

such as sodiumlauryl sulfate. Tablets may be coated
according to nethods known in the art. Such

wWQe@paszst ons can al so be formul ated as supposPEDUB289/034062
for rectal adm nistration w one or nore carrier,
namel y, containing conventioffal suppository bases,

su @am%?] f&g P& u@é‘a‘il@ﬁ tgPlEalthcQﬁ B% Bloviasd InQﬁeSfoQH BPL8dIltloANS

ati on can provided in the form

syqspe&Slgquﬁm@Is'oném% E@htzﬁ dinigiered a8 BNRPWIRAST i e 9@ ofan

a@ﬂi%blmsﬁb%rd%ﬁvéiﬁoﬁl Bariel kI 8% a Plopéliant, BechfaedibhRiodifllioromethane
a conventional carrier such as a

%FWE'@T"I"BWP’“G@E'&% as di chl orodi f| uor onet hane or

t r Tpicad tapldalevddransdeamel. coffppsitianls ntay pompiisezneuventional aqueous or

ntoﬁgdeb%g&sr Itiers ABPH &yeUnshs Er¥ariS %Hm s, ftBNE Qfa& BAAds, or may be
nonagqueols Cartl ers, suc %S eye dr ops.

"Mhééwm Ofélmﬁqlﬁéfﬁdsi)'asﬁﬁtﬁa&ﬁﬁ‘sm reerebraRsst es, or nmay be in
t hﬁdﬁlﬁéﬁﬂllffcoﬁlpmﬁ abAbs Rbie ban Wﬁ)ﬁﬁmat@d foﬁﬁéi’bht%fw

Addi t t d
ey BFCRaF ey i LR, CORPRTIEGn K5y ISP E) B the
form afgnspensionss solatians, avemulSian insdily boarpiebas carmgre @nd oan cotain

c%%pgﬁ lotnha§e;|tgrsmcl‘?fas 308 §Q€d® gl%BIIIZHEd) aH&/blpd?sﬁ:rersﬂ{ﬁ SYSHs SARAaively,

I agueous C
the)aqums |ngredtenh@erbtesn pewsish foi f@'@@p@mﬁpmyﬂh g suitgbleioarrieg(e.g-

Biro§rined witdgbagnise. Al ternatively, the active
%ﬁedl ent can beé in <%owcler formfor Enstltutlon W th

ompgsitions ApgaEgane With the present inventign, niedermyiaiedas a
d@ﬁét@frébatﬁiﬁn S\ich g @8iirlg dcompbsitiahe carn baadminisictdal Hylimplantation (e.g.,
ent i.nve t i 0
R A AR PAARC B bBES, ARouigErs
cauhppurids tobthe mhvbsrtuanvph be familgied (ith guitable nelymesin eohysirgphgbic

n'\éiéﬁa?s”(;é léh%‘i’r{uﬁs)on% aﬁ’XcderaBl@'&l)s %Hle%ha'ngé Risink Xt as sparingly
ccord e conpoun S he 1 nventi on can be
SPUPMGHY%MG%% asrRtngh| solybls %ﬁ'ﬁer i c or hydrophobic

mﬂ‘F@f d)ral eﬁin{uﬂstﬂatlon aﬁhzﬂﬁ‘iab&ltleél cbrﬁp@ﬁ'tloﬁ‘éﬁlemk&bieﬁom df)solutions,
or _as

SYSRrSIIES. SR, oS, Hpsui, poFgers 3hd B ke, SPabliy Sontainina vepigps

phdmavesticaliyt acoeptable barriena centely a)kclmemqmsh 8$ evdiya pitratgkealcium

ctana%ngtﬁ falY eélcﬁ é)'l‘\Bé;ﬁ C?rec’ Hrﬁﬂl?ﬁ?e% a\%ﬁhgg iGlsisirRédrarits such as

capsu ts contalhin

Staseh, W@“@ie pelatofr tapigen ptarshe anst Geppia complex aificatesy Ease!%w with
Wgwgeﬁ&%umbomm;@ﬂmmr@ BliodsR, géla’iin%hd Atdord. haaioRally,

G GalDap iR shorcas mieanes G Srearte. Ao S Futls ghal 186 Ry e used

tb topin daldets. tSalid bompostioneoftacsimilar typ laesalsd émplaredsis fillers in soft and
htaPcFﬁFeH ﬁ{alﬁm &JI]) PIBQ %&Mplgg%aﬁerﬂi’sgn trﬁ{connectlgn macyl also mclude

done, " Sucr ose
Iarmﬁetqr cml&rsmgar as wek achigh mglegigamyeight gelvetlaéemm@ﬁe@ u m

St %ﬁ&ﬁhﬁﬁenysm@c%b&ﬁ%wes&mb& Rérin2AA be ml:srp&%dmo Hﬁa@ﬁhwd
formtablets. lid osi tions_ of im | ar &e"x"s
e

%?F@’%Pﬁ%s‘&ﬁﬁﬁéﬁ'é@d’”%’ ?'lylslu sipps, §?Jf"t°“§rﬁ5|“ - ?W'i‘ﬂs
fgedxainple. ma:pevdrm:mpemml oestamfngrmése lcopsunds carhbespresented asa
. I .
SEPPSGE RePLaf ettt 85 Sl Bl 08 e
PréRacations canedopiaint mvwm_samgrersl@bge susyemﬂlmgsagshh, fonexample
SoRftBI HRIpLEYRtheti® b Rtdthl Jubfd'$ubh as tragacanth, acacia, alginate, dextran,

sodium carboxymethylcellulose, methylcellulose, polyvinyl-pyrrolidone or gelatin,
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preparati ons such as aqueous or oily suspensions,

sol utions, emnul sions, syrups, or elixirs, for exanple.
WORIGOV262 conmposi tions contai ning these conpoRCHES29a91034062

be presented as a dry producé for constitution with

water or other suitable vehiéfe before use. Such

dsdcggé/&ga é:}P\aJé %l%ﬁg ﬁg&&ﬁe&?i&%@'}ﬁg )ﬁﬂ%ﬁ@rb@ﬂ@%@g@g?ﬁ glum inum
Sé%amth geli emuisityingagemnts| sugmm;le@bhah S%rblt&nrragw@&ﬁlehor agee®i a,
h&dueBlEyenitfastWRibh ca'?rﬂﬁélw'@ &ﬂflé’&%?’ JBSH W4 dhRbhddiloFSbtionated

I cel |l ul ose, poI n pyrro P é)
cggcprg:{ il ogM RIS, é’f%tfﬁ % »d’p’)‘d ea'yl ac[fql'\q and preservatives, such as
gty 6Xprepy plhyerokybenzmate M@bw@ww Heigtit Yorme il whicrsthe
q%lg@ﬁ md%% E?Ef? %erﬁﬁ% ln;g:g é)‘éfécﬂgr Mﬁ‘i&ﬁaﬂoﬁ H&'ﬂ%aiod Sinjection

or acacCl a, nona
imdecaqesot(swhlumnscamabln ﬂa\mmi YtHpb) asuePusIy | oi staﬁphnsa@s and

1Rl dred gmglbionT Rﬁ@@&ll‘)l@ Bi%ts%gh SQE&BH&ee@'oh seQhrh¥ oit $b&ét oil or peanut
propyl ene and et hyl aIcohoI and

%r@s‘@?'\?&tqh’é‘@sa"d%@ﬁr Bhamadayyisal yghiglasopy |
p- Wn%ubars&aqseasuamamumsmraamed Therdl adiinidtritonke i n
i L onﬁ?descr

Bebingl eaor Boronant Ae CoPaPInaRapR MuspRhpSBasnis frgrg
ageots  moring agents emlsmwmgngentssand/bamsperidlrmageets @mjlm such

oﬂ%*ﬁ@%%w@% égfhgrcz L@%é@%@ e rif hAY \%rﬁgs moﬁ\bﬂaﬁons thereof.

W t seed sesane ol |
Sualle dEPIFing eF syseeising agents fofgayRoup syspersionsi rpay inglyfe synthetic

ahd Miatued] g@h@&t@%dl‘abﬁéﬂntwﬁédcra' &l§|natwu§itré}ﬂ lsecuuta

SRRTShPEuRE. miatyelioss AITLATRISEA R, can be
c 0/The cedbinatiohs describadsheseir edrealsmige ayanisteredfin aventioliey release
E)B@lt?on &gh Qs h @?wqglg&tescom%wiio?\' EY%?P% ﬁg\%aﬁaﬁ r@l@géeodrom osntlon or

endi ng l'uent's as
%dqlﬁafﬁé,l CO"W'@%W'@?Q@'“Q?’ Jaiesise cempesitionn Sughrontielled u@!e@ﬁek e

CORIPBiHsHs 0P the cbﬁBi'hSlens ddbribédPheeifl izl 86 Preprediusing methods known
syspendi nq%wgents . agueous .sus

(GBS T et AP GAGCETTURT ARG il 28 et BE giagondant
phiygciambeothal etson skilleaidl ihe rartaite barxgueditiion of eid pdhem‘e condition and

g@xj@ﬁleﬁ | 1ul ose, polyvinylpyrrolidone or gelatin. The
rrbl nati ons descri bed herein can al so be adm ni stered

in a controlled rel ease conposition such as a slow
Kiel ease conp05|t|on a fast or immediate release
osition, or a control |l ed, or, npd ed
r eﬁgag@ ] 6’:‘&3‘8&‘?'\*‘%@"‘%&%& A desagerpit PAIXjuEg of adltst the’ape”t'c agent,
wmme ah b7 aiestinid adohist, andrd seudhd ﬂ*fe&pdmmbmmble fseinrantigsychotic,

Py P Fribottorsr Hihs APt kG ot aGohsets
ad:mpeurld of Fdmuly 1tdnd ont phardaneutipally sicedptablecsaltor belvatgpthersof and
éyl:ﬁtﬂl,c idart &VI Bn@g%égnfm@qn S?{cﬁi\é@Hmem‘éﬁt fh'é%? mcogmc ?gonlst is

|ent S con t1on requi renents. kit
3 WHOH%ﬁtF%ﬁU'édn?frﬁ @@f'&a%a%%b\éa%ﬂﬁ’tﬁb‘ﬁﬁa'h‘?fﬁpmfé thereq), and the
énhﬁéifbhdtfﬁﬁﬁ élfh@ﬂéld)z‘épﬁl enauenwh& ldr & phmadalitiGally @tdeptable salt or

Ehpleierenioi aron ERBAPAY. GF i reRuRTRPRLR LS T Al
dyridioylen et oidazabicyclo[2.8 2]ca#3-yi)entofaiac-2e0gdivixarhide sora

&Qfmé%‘égﬁﬁ @Ia&?@%’tk Qalfl?r S {;}gte er@of p%ﬁﬂrtﬁ@%‘ﬁﬂg)jcﬁ&lcl ig'an atypical

accept or “sol'va
antlpsychot|c in another embodiment, the a7 nlcotmlc agonist is (2S,3R)-N-(2-((3-
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anti psychotic is an atypical antipsychotic. In another
enbodi nent, the a7 nicotinic agonist is a conpound of

wo-00902262, or a pharnmaceutically acceptabl e sSeCT/US2009/034062

sol vate thereof, and the antbgsychotlc is either
cl ozapi ne or quetlaplne or & pharmaceutically

ﬁgﬁ@%ﬁ 13%&026}0@9'2]&% IStféﬁEcﬁ&fan 2ldarbwz%ﬁ€ fora

C agoni st

mg@@pyucﬁh(@ceqtgble Bt qr@pwﬁtp}mqﬁ,ﬁn):l _trf antlpsychotlc is either clozapine
or dGatRbY¥ Cdr Al pharnatbGfchliylackbpthtad g4if ot 'somaté tsagdpoxam de,

or a pharmaceutically acceptable salt or solvate
thereof, and the antipsychotic is an atypi cal
I\AETIH@BylHTEREﬁd'MENT anot her enbodi nent, the a7 nicotinic

958 oo S SN N bty

ChﬁOFQf—f%) a2 srkiestininead theregb @erppraﬁmgeadgmlqtermg wlt@a%lslv sequentially
dr Beppably, ta@éldtshs]e@t )i R BHRORLdf & fitst thetdpBetic efgbmz\ambm aara7

guet i api ne, pharma eut| call acce tabl of
nisfitis ABOH ape ) an R high Bieh stipsychotic,

wheedin the anoahis @f &) fam‘ (b) ae_atcbget@r pynpedistiakllyi eﬁective orttletregtment.
P Oris 3ol RERAASS b neMiob kg o UBLAEE il Asf&sin

t her npr i sing mnls
need theradf a¢m|9nsmg asi&qnuat@melsynultamoyslv csegu&ntlellytor §eear@tﬁly to said

SPRENE) 4H arfouhnt Bﬁat fi %thl?éré}fé%% hdenfBUMRh is M?Crhcdtlﬁlcéﬂorﬂi and (b) an

nicotinic agoni st d (b) an anmount of a secon
wnbg@mep@data@ﬁeeuvms% w@chAﬁa%mtsp@@e%wh%re'nmwwts of (a)
dnll €b)ai® togbtheOdyn éigisticiingl effdalivedin thel tagdhdrer

t t.
o bk b Pugnt AL PTEAAE RsbRiet HobdfeH EEctod i e arour
agnsistingef schmphreelachbzwhremfnmredsqrdm sahizoaftastive disandper, delusional
R b?ﬁefééy&%tiﬁ 'dEH f‘lg H&;%ézh?ﬁ QAlBFet, ?tjeét)heﬁf re3|fstant psychotic

separ ate to Sal an am)un
dispeqenRseHodc digerders dyp fochganerah meslival spRaHians; @d@mm disorder not

o%@wi@b‘spe:‘lﬂned”ﬁﬂé?{oﬂﬂf er\%&:ﬁiﬁm dhd memaamwtagemfatgeabommna lof
n_ant| cho er S O
B8 eonrbBENareahasterat Sa Fgvalr PR soh Rerh and he

antlmblnmlnus chioseroinam e ighonid icomsidting bihaozapine hispériode, Standapine,
c@@ fia e, ltldlrg}gzdleS Z@EA %nflsr 5 Qg p%@ g&eﬁﬂg%eﬁﬁ'lhcﬂg of

r enli a, r enl
nalipfridiend, berrunax agd %er@enne qneh%rmawwm%@ﬁ%le salfr sabate or

PRYfeAQkK thefiopOor der, shared psychot i c di sor der,

treatnpent -resi stant psychoti ¢ di sorder cho

o 0pier embrsimens et R Armethortiaf kSHing S6iizePivara 1 & iplect in need
tpery@fhnotnpﬂsmb admidigterimgpsimoitanesustys secuiprtial oextpariatelya toodaitbsubject

or n%#&%g& rgﬁlﬁ aprrféngé uéénp ghcﬂgsg%}{cg m&glln a@%%}%HG %)%fn amount
oj, elsecand tlam‘amylw agent] whightis @mgmgwchot@nwheralg the amounts of (a) and (b)

A dgBPECAbigistitahy @ﬁ&%@&mftﬁeotveaﬁna{t OjpanePBSémbdditRer fthe a7
cl gzapi ne, risperidone, ol anzapine, quetia

ng}oitl@lp ﬁg% liSeA cqnqﬂug% pfdfdw@ula émrﬂpr&qea@ca@ﬁc&%@e salt, solvate or
soivhiefisaetheRf, land thel adtipgyeihdtip &rchdsemdronba §@pp m}smmd clozapine,

BRFDRRE =it SRS, §rrleiizplt, ASESRY R aF DRt e
zotepimeeseriingiole, palipéritidne, mfeprumaqandgsmmgcxprmhemnaaeutnalbl
a}%}i 4 sdilsSRRE of SRaRA safP gﬂe‘bf Sh3 ré’?&?@cﬂ%nﬁoﬁf dntl the da? nicotinic

I MU aneous Se uentil a or s ar at 0O Sal
agQppts (253) Nl2- @r@ﬂﬁtnywaaw%ﬁgabnqywenza@%mtﬁcynaggﬁturan 2

which is an a7 nicotinic agonist and (b) an anount
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of a second therapeutic agent, which is an
anti psychotic, wherein the anounts of (a) and (b) are

W eietibe9s2 synergi stically effective in the treR€RHER009/034062
In anot her enbodi nent, the aj. nicotinic agonist is a
conpound of Fornmula 1, or pharmaceutically-acceptable

caftlokamidé) df%tp‘ﬁaﬁ‘rfacé lc‘a’lW ?eﬁé’dlé sdif P 56 4te th’é%f 128 the antipsychotic

antipsychotic is C oseén froma group consi sti g of
ig pithehelpzapinear gytiapig s a paprgﬁlgglmcﬂy aca%@qqlea?ﬁltﬁ)é olvate thereof.
ar iApbiheeSbliméht B tAé Indérﬂ@n réMibSIdith isdeof trsldombineiton comprising

@SRk i i B SPFD o0 AR ot B g gmoun

of n sscdnddiiezabesitic 4genh avhizbfis anl antlasyphﬁfceflor the manbiadiuringef a

ng%‘;c gﬁgln"’c\)ft?% ltr?%tgweﬁg Qlﬂ'léxﬁénéo§s ,tSﬁ?/lfe)nEiilly or separately, of psychiatric
diseydens, Pgdicdany. %Y‘Z]Og‘ét"sg dom) benzof uran- 2- car boxani de,
or aw:inaégm@ wﬂyh&@i( |a‘é h@f‘eﬁ‘rﬁdys&ﬁﬂeﬂ tﬁ@bieséﬁt |rﬁr§htlbﬁﬁ£a combination of

t
A IqUA B0oni A A RRREEH 292t T ha BB SBTB G S pleved o
psolideadyaerph évtbe freatvhanttdn erophylddciofregritivefdysthrctiomvAsoneogxample,
SRBES RS Lo e SR TRRRE Iy TR ol ooy
hallusinatiense ddg@m%anoahwwbylsqﬁeramah\te, pamely arhegaria, poverty of

sb@@d’haﬁ’ﬁdjlbbl@of%%tronVgﬁd%gﬁlﬁ/eaﬁ‘arﬁéw A& ﬁielrr%fy Eﬁd exdeBtive
manuf acturln%9 t he treat

funchian-+ Bereatel ndt@@&@é?fﬂh%n)ﬂd%ﬁadg aiRRPLE P prompe that, i adton to
oagy NNFBI the a7 duistgpecteas yreap potbntialiased thgrapsyticharetdor cognitive deficits,
%levze@r S e e Gbosxpké g&lnﬁpg%g% ?f sltcﬁn)\z/@ﬁ[%% agyl‘hg%gglﬁ gﬁ;ﬁlsqm? of i mves |gat|on is
largely Attitiugask to nplderag@gncsltrem shewinghan ipsrpesrstraie Oégféﬂtmg among
sEn.ﬁom&ﬁc%%mg%*a Immﬂe%néﬁu %hlaﬁ&%dts‘ag&sﬂﬂé SleatfipR BCeIF-

he treatnment or Ige)(Op yl axi s gnlt
ra%qaamwwbwcotmg Byfertisr svRpod; nw&?ﬁ ol i bayeegy to
dfifdalep b petehtial o candimech&tismsdiraiefiyig; ectizbbR@aiaitiedapeutics involving
otL}03| ti Ve g PFEl y hal [ uci nati ons, del usions, and
HS‘E%’H madd’s Yer ; negati ve, nanel y anhedoni a, poverty
of s ﬁmh physsmtbgmt;hersnecmm sevatal gindiesaimaye demnanstiateg, the presence of
es 5 orﬁ“ﬁﬂ&ds%ech%%r l'h\nﬁpgkmgb'bfay 8 rdié I?\gchi%bhrema etiology

conduct ed over ecade supports t

PR ENMEIEMAIRIEDY. ¥ SXaTIPe! RAFTOS RIS REDTaI HELuR rom fgh ggRhrenic
paBsntg5IRR a PAHeD Hé@bas@ﬁn ﬂhehbﬁab@rﬂﬂ a7 INNHsar Bifbock®pus and cortex.

Tg\P glf?tﬁ%ﬂ\}/tgﬁ%?eeﬁmac{eds ﬁm%e tapqanertbsr aPeH?I Irﬁ%al ag]geIY SRS RS nuclei, and
retivuias hugiausiob theitisaldrausgaridyarethbugh tot reobluiabe eqiratamswitteyietsase,

|ﬁéﬁﬁ:‘ﬂ{zqt %Lhtérhgt\é“ @ﬂBﬁ%nh%gﬁﬁﬁ? anroﬁgg in TPSFHHQHQQ s?ﬁ%ﬂgprocessmg,

reni cs col nera

anF Medropgtestion gSearﬁormrthéa'fpﬂ dafiots and {eenliaksphizephrapia have been linked

thrﬁegltshi@qM .régfoH oh Q%nﬁb@ﬁé’ié cmw ched GoritheDdBNNR, .s Iocated
u | es

neat ential f
[
it 6P AE CRTBTPDTIS n e P alsr oo 4T (o GPis, iy iR bedh -
idemtifidd, i Thys dffe peterdiat for ammetHaaksme to play @ rolesin sbiyizipblenii is abll
E &% qct ive, several studies have denonstrated the
presence of a7 receptors in various mechanistic
pat hikRker investigation ipto ahe frngtighal consequdriced@fta7 MY Rmodulation with in

i IR ocRBS nEY R BBPARKBE sufIRF: 1SANPhEIpARE ERATE
studies on brain tissue fromsc |zoBhren|c E |ents

schigapheenia ‘Mesi individuals ih sehizophrepia askipit eqanitiye ymept. The
hi ppocanpus and cortex. These receptors are located in
t he hi ppocanpus, |ateral, and nedi al genicul ate

nucl ei, and
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reticul ar nucleus of the thal anus and are thought to
nodul at e neurotransmtter rel ease, including

wQkwvamasz, GABAland dopam ne, involved in LTPPCT/US2009/034062

formation, sensory processing, and neuroprotection.
Sensory i nhi bition deficits and fam lial schizophrenia

J&gﬂlﬁvebd’eﬁgts ih Qﬁ%pﬁr‘ém& r}ﬁ:luﬁé gﬁ&n‘tlglir élsﬁrﬁgﬂsoﬁoﬁ mf&mﬁm&i&smg

ene | ocat ed
Wi FBEPY/ ISPrS Ry IRTIsHR SHaeuivg flor, RAGETGons sgyRyReetings
(M‘ATRFGS/!J@HHS hﬁtiéﬁvé)||d:‘eﬂt|ﬁw%grhlm»%FHehéﬂsstch'Ebph?rem& (®DS) as a core

7 h
(BB 20 R PR PIoS e B 1 Bt iyl obetogts. Wi
the_nnend_tfblea mampy toctremt cagnmseqeﬂem:w tbé exadenbibBf amofeufoad ion
S SRS T WA Gy
tberhpewptaf@ﬂﬁr%levawgtCD&}dl viduals with schi zophrenia

exhi Rideiinied Rstihy/ \f‘th rm?lﬁblé aF i l‘tﬁand;r RECHBRh ttHeVﬁorFIEE bftafgRtingthis

schi zophreni a incl ude att jon djsord (?%Fg?
TRGARK nHE, FAMBleoEES éﬂ r?gfunet)enwlvrﬁs eﬁ’ﬁ’ﬁﬂf%’“é‘o y$ effgcfiveness in
s@eérabehavioral mmﬁfueamrﬁgumtm@ﬁbry Reweing passiveansidance in lesioned

BB ST b Lo 'L AR bonfthripE B dedianey, ana
detgedrmatahingttdsl in & hmeblsnarfmtmate) rDBA/B uriess fipbripafiofnixclasioneg rats
dnd |§éfé?0l|1 Al Ets dt‘s'Bfa&o s b}ﬁr&!ceggm %flcﬁ@%ﬁn lar'{$ thsé ?%n in

nee or a t er apy cog tive ICI S

selizeRivRicso (G- %mr%r? aygitory,gatinggefigiistip thep@animplgnodels and other
dvisBigcfie dofripolifdsi HaGe Bhowh AMEEY iR @dnstohegaamg faBély.PENaly, @ vivo

t t,
R PV, B2 Sl AR STIaH 15 Bk WopGERTRUS A5 eSOl
an’rygdqua causee sighifiteat werking grentuinsdefieitciprals as served annptiel arm maze

cg\ca\}lg aré’cﬁh%#n%’t%#dﬁrégég éinﬁeﬁ%g%g%giﬁg% di spl ays

ess I n several | earni n

and ANSTRMOD IAE190te! CipS A 8 1eREObIRRUY RIiRR RN ARIPPYSEPlst{herapeliics, the
ardaélﬂagea&‘hge\éﬂs QéfQétﬂ@'ﬂ’(éQx?‘ NINR Eethétm a'ls%tseelﬂy@b@éfﬂé&élous in terms

i on
il Raiohe 2R SRS FOTBR SHARITS Sorilealy. thppgryselective
nidotinic agordly nicotihe ramelorhies idefeetd i sthizoghiehia suwhai isemsory gating

Jeﬁa{ %\% nfb%ﬁwilrftﬁl m%%}f?&rtx orrrggl @?'Mﬂ%&f@etf%omst has been

een i1 n SC ren
ahnwn toreveraq BPtdﬁflyltsgtatspln@orUeaned |rat§, g qlassiq anagetini antipsychotics.
ATRHRF Sxamifie, AFPR 17788 -an8lhBed7 é@ecﬁ@%&%ﬁ fmptaves. sé&ﬁbvamne induced

efficacy in sensory gati nmodel s, Fi naII \
defigitsdn 6%'36159"%’)1\“0%9‘5 g“ﬂ"@@ dengrigmn Eﬁ&"&’g@ﬁi’ §{*e““?¥?st"‘198"“9
rvendry dbfidits Mraramhela7 seledios adonist S8R 180T YAl Ahsbezd shewn to be

305 150 P PR 53 ) S Sl g momaryanc
in Muisveateymaze orodalg fereefersnea and wormgrmemom supgssting ¢hat a7-
séle(:hié% Bﬁrfo@tcﬁﬁatalse ot@R%uy ﬁeﬁ %@hm&@&éﬁ&lé O fhef de Q@W

antl otl1 c therapeutlCs, I gan

RG&P@ (] ? H@O{-Pf@aqenklﬂﬂl in §°h‘¥?<ﬁ’hreﬂﬁé"§ﬂsé’n§@"tag@émth he lﬁ‘@ n'°°t'n'°
a@BﬁlbmﬂXB-lAS(alsﬂ kit s @FS-2RIdreead héteing iftant |mprovements in

i,
o RaRR BB Io R8s e T b urossyiiicaicel S@us org shgie soore
apd fireR$Gsinhibitisrc were@bbereet. & he positiveessfisets ©bthis cgmpourgl in the clinic

SEPArhé ot T BB b0t EaPRYGRIER Yoy ARARIIRedd 10
sglizorhrenia ang potentiallyiferihe pepitive syraptems of the disease. nodel f or

anti psychoti cs.
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Anot her exanple, AR-R1 7779, another a7 selective

agoni st, inproves scopol am ne-i nduced deficits in
wa@owvah29skzcognition and i nproves | ong-term | eaP@i/H§0a91084062

att enuat es wor ki ng nenory def'kcits inrats. The a7

sel ective agoni st SSR18071 1,21 has been shown to be

ef T e @lote¥dnch s Qc{] 16 LWDRELANE tVA(N‘T S2HAM: 86Rzdp Fenla from ,

ong tern1an tern1ep|so I C

RhaReRenelogy t%ﬁ!l’é‘?bép'qur Newpsq. Eicbehai EGM?%W n°=§9n§9§» LEONARD
S Wi eRtiE) BENRAMMOU KS$2hE Shioking afdmentaniinesS.\\PHarB&cdN Biochem.

tgggé@ B %é@i%?@wkmxm%F{ lfF[,gIEOF\IHﬁD S: Evidence in

posimariemirain tissuedsr decrdesddaiueversiof hippdvampdl nicotinit reteptors in

%ggéﬂh?%m% I-’Ps‘fvlé@%t A 1#%?% \%Sr?gcgél\ﬁ %Zr %ﬁlﬁl&%gp BL@NII\IW K etal.:
(meraaseq protein lpyab ofientinis ﬁeewlchﬂlnmemecqwbum@n thg| frontal cortex

fmdn&obm&@b biafre | ouRsHEpBI ggg? ;moPﬁ;@ -178bi énéesmcwmms C,

rved Slt ve ef 0
S L S Somelenmol Bﬁﬁgmg'&xarsw%%ﬂ&ﬁ?m%? el St
ai%a&gﬂﬂlﬁshmj [ft 281]-alplgRbungsetostipfbirgirigdn bimarchusthapteneraia. J. Comp.

ST oYL IREE S CHERELE, Pod By geniain o
eseltﬁtczrn rmn@m aramfrewmd@mmwglmg Meyron (RO00)AT: by, EGEA J,
FN%‘A S&@CSOBEJL\%Q\W@AN@M Léﬁ@@% é?ARCZ@RGN@urobrE%Qﬁorded

DLER HAMVOU K et a al
hw mq?&%%agams?wa%ﬁnd PicoER, e?ﬁ"vmawhlpwgm' Sips s ostin alpha
rfidainib 7&epﬁﬂasamuniae INBLkosbibnoBROBR) 145: 866=EIAREDRARD S,

W@‘? gf Eﬁﬁ’egs %M‘g’}%ﬁ%}?’l R%qﬁ# 5‘? 4:1‘ i LSg@gcg?f?em% Btol, q’sychlatfy

(8006 8O pHPLRRWBLIGER EPSESTIER I, BOLLDY 3) HOSHMAN I99; Sabizophrenia:
éi%loﬁflal%\@u}ée ﬁhﬁf\'ﬁé(é bR 200@?56 ﬁéﬁﬁﬁb F#E@W@waé VEREL,

cotinic acet |ne recep uni t

INBBRTBI B@éklﬁ%%eﬂquﬁméfeﬁ?aéfaﬂmhdévﬁ'@mﬁ"&foﬁ cogQitigp BF@BBPEWG"'&
NI8RRtspbbive 1 Péfehbpfatina ity G008 6978556 MEYEREEM,DE FIEBRE

S Sy BE BRI e BB, SR RESAE MR o araasore.

relate8lahalagpdrarabbraiparcotinis razeptdnsinding and dnaveidappedbehaidrerug

QR BB oo PR 27 A BN, Silas FOBK EISANBERG PR, KEM
R cImpsaves {earningans memasy i aged ealgwith elirenigadsyinipiration ph@cotmlc
rBlspEd? ag&rﬁsﬁ @s-247 Bra?ﬁlﬁe%gbgsféﬁﬁesbzdﬁcﬁbdﬁhu FFCBRADS, M YT,

@%ﬁ 55'\/9}3\7 niNicel Wq@%&qlﬁwte&v&g gltn%g%miggglassical

coaitionirayin eabblts) Sehap dlearmsel (1994) ¢e8&: 486-40%) BRIGAS MA) ANDERSON

6‘&@% cg@gbsé@? eﬁ?‘h&ﬁ&%ﬂ%&%kﬁ it fra %%@%Fdnﬁﬂﬁ&tu@gQQJ&lchonne

rerapaigandeS T B-wimandrin BehiPhatacehnBiacher). Gehav. (1997) 57: 231-
ﬁsysamwwm %&E@EN@‘RE kéﬁnﬂﬁ%a%ﬂﬁﬂﬁiﬁﬁntr@%%ﬁa -A, an

renia. Eti o

3&5’37 g@otl%?«gymspg@vproyt%gq?ﬁg?nt 33%90'45“"@50" 0 QﬁAéé%lce FpiRbTORychiatry
(29D1) 50:@gBBOGLHURNSES, HROSIMERAGGENBASS IM@-4/.8 M riovel posmve

T

%6@0@6&UOWENEPMEMI (2905 25:BRE6-HAD5; HAOEN, BERSSIRSIIQEEMANN
o7 REotF'icEa%Bﬁlchﬁme ’?éc%ﬁfa} Sgdplst PNU-282987 [N-{(3R)-1-

ana aselnere at ed an 0gs ‘on rat rarn nico

Bfstobs-2-Biopic-Hb*- awaroewzam&e@awé@hm&ehﬁnr@mes Gﬁrﬁfgerglc synaptic
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Dev. Res. (1994) 31: 127-134; ARENDASH GW SENGSTOCK
&, SANBERG PR, KEM WR: | nproved | earning and nenory

WO pocagex®er at s with chronic adm ni strati on of nPCDUBI0L034062
receptor agonist GIS-21 . Braj,n Res. ( 1995) 674:
252-259; WOODRUFF- PAK DS, LI , KAZM A, KEM WR:

e{}!‘nﬁgﬂh Bu‘a &ioy dAH?J%&br‘és éé(oﬁtbns/faao L@/&lﬂx‘g]ﬁ Qﬁeétr%efééﬁjais' BHET (2005)

Sl ca con ur os

Itronin
F12otR1B-1P88; BRIGANYol, Lg YNGR \entral Ajperenue! @igha Bricetiic rggsptor
Kéckhde arftléhedriOnedting Bﬁémrﬁﬁérﬁ&v ipBiforMandd iR MearhdifICin Onkire.

Oherocdl o, Bo el P8 Anh R WA A Dy eo:

Nidotinit3dechadidms ofShémbi\effétls ofdduléHbEaI RibbetdEMAMRLA infusions in the

fa@ﬁ@%’é’m%lel“ﬁ%@ %rdo e%@?ﬁﬁ% (E&@?Hﬁ@ﬁ%ﬁhﬁf?éh PECoLINCY

oves sensory tio

n
A)%)M\ GrMCeet akj Sthizophypuin, sensary gating 8nd Bigetinipyscaptys. Sqtwizephr. Bull.
(r598) HANJ{gD-ddb; W@ﬁﬁl@* RtWARRISQG"&\éﬂArﬁ&ﬁétbl‘y\éﬁccades during

all gsteric modul ator of the a7 neuron ni coti

%‘&%’EWFP‘E%H qYR @W@'@@'ﬁf ghd famjial frangmisgion H?W@Bohrema Biol. Psychiatry
(¢ 9¢8) 441 690-607; CILA J, CLUNERAYSIIE] ROBB[NEMJ EEaI H@\%saﬁéﬂ&)latlon

N L T e

182: 2{4R)% VAN KAMPEN M, SELBACH K, SCHNEIDER R, SCHIEGEL E, BOESS F,

|
%@?%I?Eﬁolfl[ﬁ& -R- 1Z#§gh18§g¥é ;ocfb ﬁ%gﬁf tioR ‘i?‘f‘l%&"ﬂy%%l\lla\t/l?n \ZfD r:c;tlnlc a7

BRI PR opIaa (G0 1 B2 37535 LEMIN B, BICHTE
BUTSSHERE), i GBRDOR USAR-RPET79, 20 @F)nicdiinlc adohis -uihﬁr%@es IE4riing\bivd

Db 1o, BB 08 e R T BB e AT PLUERBISTOE
TRRAANOYWRUP ef afn BEB 180711 A naxeliselectivern?micotinic Ricaptomesatial agonist.
nﬁol Qﬁ'&%rﬁ‘l mggaéﬁhedk%% }he@ew"c%.ﬁg%n cé@ce M@g'o# AVA

cotinic ects

SShizeRFigiR. (&9 Nowyash Akt SR NEAASEH B BRHHS OB PIGHAT P
SOSUMARIAR efHlYSSR1 88711, al nBch%&lectﬁ@ @7 nicBlirid fRcERGr-partial agonist.

'%ﬁ?é% B'HP%q’ﬁ?sa‘”ei@W% %G’GB?H'“HG fhgom F‘E%‘t%ﬁ FNE"QIY‘%'CE%BV@?'?“G’ s
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thitiftig k)i npice. driartceymancy, naapparerﬂbuanees inlgrosa drairvartatamy werd found in
n renodeling, and is inportant in neural

t&@i/ lf%{)l??:@ﬁée One common pat hol ogi cal mechani sm for the

M@@_SZI i nked genetic defects is a disruption in

t he ifdh@RY /Y thidddnrinfeh&dPGFR igndiing teultéd ik Géd@céd d8n6iy and size

%%b%?e ! %@ga@ﬂ &'ﬁ"&ﬁﬁlﬁg@sﬂﬁtﬁl&ﬂ%ﬁrﬁ@e% qk;lgpc lrsqg a8 yvef?as lqypoplama
of VTAdfenkuironst Taispvas Shown usridhmbiaissd stereolopiba dounisbidhd oi-IR

r?etuﬂ:lnal ée‘?\s*\gé% gn%A @Jclel gi_’e)tlstlc]aﬁfﬁgrﬁfﬁ:g l{lfeﬁﬁe'a@es were found

I'ncor por a reference

inthe" ctengltyl@f 5FHtIH(rlekr0)\s inthe 8Nc FBPkandtimyT f aj pasinetal drvyr*eth(tk )/th(tk-
)englneered to express a tyrosine kinase deleted FGFRL

.. FGERI ( bl ocks the nucl ear FGFRL 0 ct.i Vv

g1 P09 b SHRATHIC FOAeA werg mainjaingd tE'i‘PUaE‘Pd“ o Jenploiel
racdsurshian@ weré pgrtarmsd whieh ravalbd thaf the aesrhgendizeot Tana somata in

r%a%‘éﬁnhkgﬁ@ Ytﬁtg{ﬁ/ug(&f}er IEJ,QZ‘\gEre% 3& B bolnhgcgé‘gﬂbg b?%? and VTA (-20%) as

qepparesirie cordol mige £fitecits R neeane wnamedeamallﬁgn aamt (aﬁdssnkm(tk
)?th@@ﬁhicBg@%%?sNHth qa*/emlvfm the SZ25. The expression

m nant ative | (TK-) was targeted to
develReguerd depsitviaf P tiaesaoa!ﬁ@e the stiatyre fusibar deronpliatedyan impaired
deabloﬂmmbbthbwgﬁ@btﬂatamﬂ Eyeran. a@adokidhilg mah(tkq/tmtmmrcs had

B N AN TR IR - T

dxcesswesmemdsnnsstoyn hesecstrottormbdng Hidvbemicelfchaiges in DA neurons
&b gmﬁﬁm%sl%&ﬁ@& in htdﬁ{aﬂ g)aﬁén?sr\ﬁiﬁ{ é?:hizophrenia.
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procedures, mce were obtained which transmt the

FGFRI (TK-) gene to their offspring. FGFRI (TK-) protein
wowIdererted in the brain stemand in the di SREDUSW09/034062

SN. Little or no FGFRI (TK-) s detected in the

tel encephal on (cortex and stiffatum) and in other brain

derciofiS NbQB8s:Whi ch express no or |ow | evels of TH (not
‘s%mvwi—%r were no significant differences in g

and Bltaugh R aprears indhelbe Maingipurayrnstpifterdit pE18eratenin way lay a
sﬁ'ﬁnﬁi@ant frelé tnhRé am&gy oNistfidEas e Mthas BasOpoihBsigidInst tihy SF subjects

vﬁ@d?%d %Oqaﬁl(%g %@’I?XE H] %dc?is) \5etsi$f 3%1%4 ch;i\cﬁ Y'Q’h%%@:ﬁe nature of

ssiclypatentiabchaeges Hasdeemunkaduced density and size of SNc

DA NGlEa0S0 E%m% Wﬁ&hérqﬁerg hl%ra%?aﬁérgt@%hg%oﬁﬁ E@s‘ﬂﬁﬁ&h the th(tk-

proj ection neur ons.
)tin{tks) trensgeniecidmodsal.iain rﬁgoag wresdlﬁeefsﬂ 8o analyzedfprbdiTand its
ﬁ&%olﬁdhi&f}ﬂd&l’égg?tﬁ%eg'(S-Ir;lﬁ?)é B¥] {Hbgc-@@@ |ﬁ2§uh\m§§ﬁ¢rol and

ucl ei . ignific r
P oetRsUR ENEMPoe odlorhaumiyied vese THES WRGh FhasapbporE 1A and 5-
HThsydtemsatndindtideaitbath tdmyinal fielag (skiajuit, Ifr(amkl-coﬂéx nucteussaccumbens,

@E&gﬁlgﬁ[}% %?lfl kl‘%esgl}% gr!ﬁe o(lvg Il\i él@ WtAalvygﬁt?e rﬂi@feﬂé)%'f fl’\%ge two

neasur enent s
neurotrensmeitiensistems.rskTdevetsdn theatrlatm ruolévsag@%b%‘é im’ntal cortex, and

hipbthétah Q8 RErR riof‘s%ﬁ?ﬂ@gﬁﬁfhlffel: rent Bdtwle b Edfitrb! érﬁ(tlﬁ(h( ))thg{ iRice.

Wer e reduce i n

s ipdhectherp-Hiilevels "‘]’H@S‘Qﬁﬂ"f'/&‘%ég?‘%‘?fgﬂi’@fﬁn =N 4 70%,
sterelidafy s:Qﬁlfno’ﬁdﬂh&reééEDoﬁﬁQﬂed ttdédnkrol rdide.) A sifiladirend ias @bgenled in

VA RB iy adSipanadoLd Madicly sGROHEF oichBs b Bl s 1
donfpasit fogtble chinlogdi puriaitin thie pohiinerrairegegion beth SHT Bad Sy #A&evels in
tﬁ(g{/ ﬁ\ﬂ@é%lﬁ\%l%rﬁlﬁeaﬁcaﬁ@%hcﬂﬂp %ﬂ'\ﬁaréd fE' doftrdiad in C r eas ed

onovanilic acid - met hoxyt

i n t Heordertp sxamipe celiylar pechapispe uei%rh@g. Reobsprve 5AT/5HIAA
chaAgESH e ivertral Hm% ,%h rautp}swﬂahmﬁmﬁtbmhm?@b peHEM@Es This

I N neur ons . re sim or

AT Ao ey e g o e LR rmloBRih B Bnicel and thic
)Ah(tkanigé ERAminep BHIHCSUFBS)InUBde'I thervantral tegoveotat ares (H'ITA) end in
sﬁgstaﬁtﬁrr@érgfgﬂ itd &b |§’}éfnsath§'wﬁ&t}é‘sblg@&tnuﬁ%h§gﬁnthﬁ rbﬁra rachial

I Sease

nigreentasks nml@dBPB): the parrpigral apelens RN the r@itaagbilmﬁ@r f?&pe nucleus
(ﬁﬁitjndafnbagéae SeticWI8r ﬁr& ot ma %wtéhuaﬁfgrawsm an@'SNFD U@beéth@ly) In
nature o n

caneral 8 Slhonein ot BT el s TiaPdnareaotip Hesa eLLE Speardge and

the tnstigs bithsse fibetshutfferdy|. trikthe )F/ rideleli&, a dengearetepek ofovaizbse, short,

9 A 59 ) SyROHE A, AIPAAE

diferenceginsheygensity of teeoHHTHr meﬂ ip IFckatvean coatiel and Hbtky#iks mice.
t h('t ks thé PBPtHLLIeDE, %%wmbw ﬁrﬁaérx mfowesa énhﬁé%:lé’:\h' ch

shared both DA_and 5- , i ncl uded
COHFSRWRS ObFer A d Some Pfrtf‘%‘iel]i?ﬁ’sf"}‘%ﬁf%“"%'b lopg gnd ripping parallel to each
ot adhg B, nucleus. In addition in the th(tk-)/th(tk-) but not in controls, long, smooth

(thin) fibers without varicosities were found. Quantitative analysis showed that the overall
density of the 5-HT-ir fibers in PBP nucleus was 2-fold higher in the th(tk-)/th(tk-) mice than
in controls (p<0.00001).
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hypot hal anus) and the somal origin (VTA SNc, dorsal

raphe nucl eus) of these two neurotransmtter systens.
WGRII1e2962 s in the striatum nucl eus accunmbensPCT/UBIWD34062

cortex, and hypot hal anus vver§6not significantly

dlfferent bet ween control th(tk-)/th(tk-) mce.

Nev e |I'r{ tﬂg PRS ﬁumér8u§ HATS ‘ng!iun&? %né a dendeSéRlotk | bfrB bT A& Wefe

&OXIHH ) statlstlca
pgesgm #plagafrhers W @a@@%ém@&vwowﬁs@ BRping ploRg %@ nugleus were

prédOnlistint Inrb%fhdeé!@@ grelSEdf \dAfhals MdTebyerain dra@namwm&mueldus

Sl?%‘(y%]l ir%&é I té% &l&ll I% %&{e{@ca%\(}bg%{\ rﬁaﬁpg hefs?]w?rﬁéong, smooth
thio fibérs eithayd Imanooagemdbrett:bal& idfierdted Chrahiitdtive |aBaiE$ISShQWed that the

o‘i/Qr(ah %eag il Bt Bf thks BP-IT'PfiBSrs\‘\fﬁﬁ n[@elr i a@?ﬂﬂinfa‘t&???'f&i? higher in the

am ne ce
th@c)ﬁhﬁk sme@mem ponitralg (P4A005bser ved 5HT/ 5HI AA changes

i n tRERYSRYIE @-'HTW ﬁB&@f’ofbwnﬁj\/eﬁ%l co'érs'éerre found. RIi contamed

i mrunohi st och emz v€ Berf d°' revea
Pty Plpugpgis i B ol v e 75 GrEpdn P gppocrance
otthdeé alements bietwdelbn comtol‘ and thtid)/thiik-) iice) Alsd\qualita)ivenanatysis showed

n@%@dﬁf@%ﬁ EﬁeFe%%&é"xh %lg{e%ﬁb%tweten W %Iaalnd Erg%m: ?rllce

t he imthe parammoentaregmd m§uleatan)tla mbqilam&léfrmﬁws and puncta

dhé GIEBRL PRYS wQé‘ Y QHrﬁflcfaRtBtﬂ}ereﬁcQ@n P53 -[ fiSer dBhSitie3 WS SR,
the rostral |inear raphe nucleus (RLi); conpact and

hetwgen gratrol gag ek Mhknaicpst antia nigra (SNC and SNR,
I es patédmprikison withthg SNE,tied SNEdidpladet Bigaificantiphighdr@ensith of the 5-

noreatlve S, bhu h C
HIAR oark T ETL IS0 Y e TodsaTpas b o afge APRTBILETF B 8V
quentitative analgsis sowed isigoifikant 68% increase in the tensity of fidT-#1iigerns in the
tFhin nirhaiber s was observed. Stereol ogi cal anal yS| s
reveal ed no significant differences in the d Xé)
the 3 hvﬁﬂpanﬂfqﬂb%mat?rwcq' enajyteRsBeved hat tiyfk- )éth@( ) mice ha
éidh{ftckntw/g‘rés(térkmhbaﬂs@ethe I5eHT fiserABPN il RBFShuciel ofetheWTA which

RgtigcpybeipanLEt e betbriadenpy He s BPbls, SEHETfo i e snr
region, minen icorgpgred &l thetortirol reige.Hin ti(tha/th(tt) omice thh bymohem;mg

s'ertc?r%qqlé é)R{ﬂs fdimbd GerisB Q\E?/oh(st? fh%el?)’ -T- %u%ﬁéac{i\}é fibers with

con snoot h ers wt
r\wmr%sraﬂm@emp@eheww iffenpririerm than QrseryRd inae sonimbmies: The

uWé%Ton ohs-HI\EHMdls W Sorroorted b icRealtit bveld dfBEHSinitie ¥Rkal
e in the th(tk-)/th(tk-) mce

T'Hgﬁ'” 'ﬁg'e'zﬁﬂfg*tﬂtg “ﬂt’)tgﬁlgg@@ﬁi) In the PN, numerous
5- HT Nelthgy BHT tnar MIAAavedehSteamdtmmrhmatffleﬁs DA netirofe skiatum,

ﬁﬁ'@lreﬁs Qéc%ﬁ@gﬁs orlﬂ%H&l édrtQQ rﬁ\u¥‘" I:Hln cI dyl esa[ﬁ’@&tbd by an increased 5-

Iﬁ @a@ if the, mldtjrq:qn M% rgﬂ;glttb@n @ﬁlmﬁgwgsergtqmmpgtrol of the telencephalic

&Qé&féﬁ@ fnto thd vérftn%ﬂt%ﬁrﬁ@htﬁm N&ifhof thb 8- WHr%kﬁéﬁarﬁlh@Wﬁdceﬁf 184idh of DA
ber s wer e absent in

t he
"?Hl'é%‘é ’\/\%jrug rataRgthe 958 6t PN PANSUIOND @?@GW’Y %g 5%“ &K ) ansfection into
anaddult B duﬁmbﬁﬂtéd\beﬁémdtﬁhé))hdlb isertonergicyperinnt@ttioneof striatum or

nal ysi s. showed t hat ve I - .
e Rerfdl FigBaRy et ey vl BTSSRl Evdip ot ahd vian
thitk-Ythek-) mjceknay/represeat & devetapntenahrespprmtqth@ hypoplasia of DA
,{egfoqsq.pﬁﬁgse Hrlin Rdions! Nl € 5-HT-ir fibers follow ng
vertical course were found. RIi contained relatively

smal |l nunbers of the 5-HT-ir puncta. There was no
di fference in the appearance
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of these elenments between control and th(tk-)/th(tk-)
mce. Also qualitative analysis showed no significant

wQlpdopao9nres in fi ber densities between the coPET/HE20891084062

transgenic mce. In the pars?_ﬁ_onpacta region of the
substantia nigra both the 5- ir fibers and puncta

| Q 8 orohBELIRONES cMbaPhdlitidsi cant difference in

1 es 1n SNc between control and
th(t Qoytlp@lHﬂVPkd'§rUHHq9@nd redugerhsizg ofsescaricalandiiprasgmpgl peurons
ha¥s bé&rﬁ@b@héa% )4 Eauehtsc wygkeén#éhgmﬁh&@rrspdm infth(tkh@h(ie) mice

bR FpnSa G et BHTE Vot areode g QAP oA jgata ifeased

dangity\o$ heursrab seroats inghe pyramaicial aﬁﬂ%anmlar bippecampakiéyers and disruption
o?,ﬁc%&eﬁ )éa u‘Ptpgq-rohtEI/Jréf%fa? Iu’ngf E&fext ransgeni c ani mal s.

anatom c anal yses showed t hat )
{ (s akalans messoonautios) GAIeHNEI] Ui Mihasetasir
cBirelbtih withite §7 Bﬁth&ogﬁnﬁ’*\b@ﬁﬂmﬁ’ﬁlfe@ wel ei of the VTA

\NhIC r I, nclpa to the ont al cortex and
Thucl El}@k g‘b&ﬁ%ﬁ‘g’%‘w%‘éml%%ye'%d\ﬂnpﬁ’ '°§‘NIDAf
imfeeraticginbasal dahglial lheonteast DA brojdctien to Ifmnibhr(drtbx )nbv bét k- )
hgé&ﬁncttig Ihyper| nnervati ng serotonergi c axons forned

noe networ ks of the 5-HT-i nmunoreactive fibers with
2aumeTbeiyndesdevelopment ot DA sewrenhias apeandeanesfieat onfdaveippmert of

sSRMHiN ﬁéﬂlrér{é chbé?n&é)éléré@herﬂ'b Gperinhgivatiod @ﬁh@ Hy&fpla@ﬁd‘ﬂ_A neurons;

term nal s was corroborate i ncreased | evel s ﬁ
3 ¢ NEOpBRITALPTAIAY BT ASEAAL GO (B CRURD PR
dispeembittizhl QéudﬁﬂT in Ehitk-) AticlkAvinoues evhich areesiisitanl td the terticl nladnges

| d
b edin Ao sk e Sori ey ire Tl BB BFeAb I e dhanges
in BAmeuropsl This isFonsistent with the e:lmfdlﬁ a3 meunagehesis-canérobiey factor It
Ad3ap b%'tﬁf%ﬁeé’lé thaP BA ALABhA hG MRl afBéts H@Felopment of other

t el enceph oj ections into the ventral rrent um
WQEFWﬁ'éb’StP'ﬁ‘é apd W?#%ﬁ? Gm'r‘i’éa'“ RERYERY @S Ip[?QP%‘??' PFoxd
4neur ghanges irfDA trangnfiésidhdevélbg inl aaBrsenc&N DA neur ons
caused by FGFR1L (TK-) transfection into an adult brain

(unpubl i shed observations) |led to serotonergic
hy pe Behavigralaeficits irohice airel akindentherposttive, negetive andhihel loegriitive deficits

in ?2 %ﬁ’dm‘! gy(%ptor-rq% Uﬁ] érg?;sp)""ﬂéﬁ ?? EQI RBhfion8 Ydflslons Sﬁd’é’ésb&é‘ted

m ce nmy represent

d@&wtéurbfﬁ?éﬁwﬁtlrrge&ﬂm@e inhipition, PR} aropMaasuse effsersorimetar eﬁ!ng and
infBrnii6:S BroB&saing réf@&'t@ﬂ*fé abMRA6ROMRA staMé response by a weak stimulus

(SR} APBTATER & SPOMIER BN S be gLl (YUERelf ¥, ot el Bio
Hsyqhial @a06)60,537e603p harein dncerpoestet byarpferdnee witm re§ardda suatrieaching).
I'n ag &‘tgmre Iéehnlli &ﬁ&e %95&‘711 SZ gﬂt %téfotﬂ "I’ kﬁptaKd )\APD

m ce 'e”stal n neuonseb

"ahllOV%Bm Eyman y, @ﬂ@ma(T DRWFW@@W@@QV ARQ2% 2629 - Hen &aviey, herein
.morﬂb%{éma:lefe'immn rdhabd @ sBH t@a@rﬁf&) ﬁéuéngétadiéa éUggest

th% E\?\%b %przver 29 f@lgnl{’ g]l ns’tqu'r%1J | on ];J? %ﬁsr in Iatlvey to healthy
conipdl® (Kubriaili edal] 108frers NeNenaaider. f@frmai'&ftb Somtts, M(tk-)/th(tk-) mice

hltggt%c}éjf%% é/l%é@g;e %@%ﬁnﬁ%@%géﬂc%g étartPe r{agdo%éso?hé@e cﬂar‘dlg d%loped

gradually between 1 and 4 months of life and remained stable at least until 14 months of

age.
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1. Th(tk-)/th(tk-) m ce have underdevel oped and
hyperfunctional DA neurons innervating in basal

wW@20991102262 | n contrast DA projection to frontal PCDUS2R9/034062
may be hypofunctional; 2. Thg under devel opnent of DA
neurons has a secondary effe § on devel opnent of

ser ofDidRioR f&Hhe ﬁﬁpaﬁ@&‘ Eérﬁﬁry%aﬁﬁd éﬂd%%o%té‘d hallucmatlons

hyper i nnervation o oplTasti ¢ DA neurons;

ard delypians, SElis Serastarigessby W?Q?H@ sgm@mﬁﬂagﬁen%@f{e@& S‘eq'aéy er
vﬁ'm&lfaWBl) Whidh aF@tzﬁléh’lI? Imofkd @Ek&ﬁﬂﬁ@ﬁ&rnﬁedo@@du ﬁ'eétm)antl These

syBPlTELevE Pt e SEEeer L roron i ahe sall athBoa il Ta gpromine
whatieg thth-vteitkt) inkied xhibit nbgatise-ikensyapjorisothein eocidl and een-savial
,,Q/%sf% P shaviof s db§F,Q,Q(g13| stent with the role of DA as

g

enesis-controll'ing factor. It also supports the
hy pof herewes etsignificant disfarenasin inkpptiggionspehayipr ketween control and th(tk-

)| ABRBIBIWR-typé B&Htrol3RPER BRhifisHY ﬁﬁ@ 0B HofeltiRt lﬁ\fesﬂghtlng a

abnor bra| n i rcui
%fﬁ%!ﬁgﬁ@ amalestimy %ﬁgmaig%aﬂ'ddﬁwgﬁ fﬁ'°3u‘§F%f§B%ﬁ§8fees of
ild@bitgatary béhatief (ecd. isogenitatinvestigaitonikliaweti thet sagneymétemi esontrast

tﬁe“?‘g %L 0 @?&g&@g b&%?@r\ &#n\{rgk.aq@ftllaﬁ%qﬁﬁlc'rﬂceﬁﬁ rBﬂ Ssb&bl\b%hawor

e@@l grgomng lnithe ependield éﬁsg dKd m‘iqedraweled A saenﬁ@e@ﬂy grgaler gigtance in

bofHER! béﬁph’ef?ﬂhbrm denBA Zohdd tharPilPyp@mRd! € of sensori not or
gatin i n ormatlonogrocessm refers to t

O oA i e st aEed o ve BPRUAERS WHER sl ihoY | rul us
régistantid piearmagyissidal ﬂf@tr&er&hﬂfetpréSeﬁee ¢frpossiblé cognitiee syraptome in

Vol |
Syt e o YRR B oSy Bbogs B ApubTRER S i 1
r egaircthe cadialishn mezeénpagentEd(fketh@k-) emlrpale matie more errors and took
I{)&%@P {1t e 1668 'témso&\ct%tmb Bay24 é]r%l2 (dlﬁ%@ncesBé}E Biaf&iRRlyaftfhificant).

nprove ( Kumar i
EWé??fﬁS ﬂﬂh? n‘B‘?!S I"‘@@ o gewyp'q%fierwe 1'513 indiggip.hat thereds g deficit in
thOGAHIRY ileaGhingy meRbig| Grboth. Thd Heficit Baonsistent itk A problem with
t eachi n'% Recent studi es suggest that AAPD may be
V%%‘ﬂ%?.S Yo TAPD in normali zi ng PPl deficits in SZ
r el atri the ObjpchRedoghifjorciestithasth@k-{/kitkhaiimels behaved tiffonfly them WT
a\‘%él@ ML )ﬁﬁ(ﬁ%mwg‘g hs |I'éParﬁﬁJ?\b5R!no?e nln\;aeir%gé %{htehéﬁnhar)and novel

had repul se In anced
@teat wheseasddy b fHessspentignifisantly meje img é\yefft@ﬁ@'@ the pRYSEONISEt-

bet wemRs |ri¥erPfé¥bt|6n RaRdt e tﬁ{tk J/nlie) AR do@aBremM@ebst vitkidtEotidct is
n addltlon to the inpaired

%st u h f1 nont hs of

whigh s ARlahg associ at ed hal | uci nati ons and
deI uSiompared 87 SZ she thétk-ti(tes) moask is\a unegarodel that mirisethe complex
nql Q@E\Ftﬁbﬂ%n@aﬁ sﬁ'ﬁéturarc'?ﬁd fﬁhcgtf@fhél%ﬂér@%oﬁ\lc%b& lvé’r “he atlve and

nore resi $ har mac tfea
qw@g@e mnwtr@n% syrReme, ot humse $Zanddaikethern Its; DHRROR1eS | w the “DA

Bﬂbé@ ai édmzabﬁreﬁ.@dma ERbISffersheWeha URGHEInSighE fitd1Riman
ative-1like synptons,

|
ﬂﬁ% 545 AP bRl e PR e U8 a1 | Ve bolant o s
obs eThe eeduddtiprepulgdsintibitiongm thitk Ahiik-) hitd wasermemalized by treatment

vgltﬂflﬁ% ‘[’ lg?l( t;ecg&{)\aa 'tﬂdpp g& i %g%éx%%}tdrggés tﬁ‘élqj c{ rtbg Qfect startle
amrgtude i TherRAl ylat(apwoe @B)yzatusing 4 atadqnm@nm@m\lm\glﬂwroup
[ECER|(§ K@{’(ﬁorﬁroﬁ%& 8 béMegHE e PriZBle ah8 §ﬂ'n&1béjmtensny (pp4, pp8, &

th(tk- (S er neasures
pp16) and drug ose (sallne 0 25 0.5, & 1.0 mg/kg) as wnthln subject variables. This
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Q investigatory behavior (e.g. anogenital
i nvestigation) showed the sane pattern. In contrast
wo b@pao2ser e no di fferences between control andPCT/US2009/034062
transgenic mce in a non-soci,al behavi or,
aut o- groom ng In the open- frq’gld test, TK- mce

atnra?g@ hﬁ)@u éHlf c'aﬁﬁﬂ{) LVX% 9\5&9({! Eﬁ b&bvg%ﬁa&fsg a'n@ ﬂ?ﬁg hFé 8=3.11,

era cen nes an w

.05 sed & nlswtmntam repcuRytigtergeliani hehReN s OTNE A4S swwlwntensny
(F‘G e72t-2' B5.8d0.05).97 hél%ﬁd/a%taad?émﬂcﬁntﬁrh%ﬂmQJeﬂ@eﬁ 3foup and stimulus

R (e B e BRSE i) AP Pl B es

revigatsdtsignificarg meductioms ireBRIisat edch df ke thrad istithulas intensities (pp4 = P < 0.1;

| ent s At t '
R HRLIR Qo s S0} h ety Roth, FRAE e ANDHVAG, dose
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(F3,42=29.92, P<0.01) but no effect of dose in the
control group. Al three doses of flupenthixol

w0 pwpaederl PPl in the th(tk-)/th(tk-) mce at BCT/USIOEE34062
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transgenic 6 ng/ kg cl ozapine group did not differ from
that of the control vehicle group (ttest: pp4; pp8;

WQPWe/1629p2 >. G5, NS) denonstrating the ability BPET/US2009/034062
cl ozapine to normalize PPl inp,the transgenic mce. A
simlar normalization was seen with the startle
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receptor nay aneliorate negative synptons of SZ
WQ2a00a962 Wi t hout af fecting social behavior i nPEHES2009/034062

non- SZ popul ation. The faciljfatory effect of ML0O0907

on social investigation appears relatively specific
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)/th(tk-) mce, the drug is effective at revering the
behavi oral changes associated with this

Wohg@eno2eervati on. A simlar situation |ikely BRI/EB209/034062

human SZ brain in which both,DA neuronal hypopl asi a
(which in mce triggers serotonergic hyperinnervation)
Qhogluction of serotonin are observed.
THODS Transgenic th(tk-)/th(tk-) mce
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of body wei ght. Behavi oral Methods A. PPl and Startle:

paratus: Startle reactivity was nmeasured using two
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magnitude on vehicle test days were examined to determine if these measures changed with
repeated testing. Since no effect of repeated testing was observed the average of the
vehicle and the drug test sessions (at each dose) were used for analysis. The order of
saline/non-injection and drug injections was changed each week. Data for non-injected

groups was collected before any treatment was administered. The number of animals tested
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box. A high-frequency | oudspeaker inside the chanber
WQer@dne® bot h a conti nuous background noi se oPCBBS2HBI/034062
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no-stimulus trials (nostim. The pul se-alone trial

Statiati¢ss TrelPPF data wére rmallizd udidg puhree-fastor brxad AANCAMdwitrogrewn

[Eg Rm?e)ggg}?éégggﬁwmﬂéﬁ Qﬁﬂjéc‘c?vanagfélalﬁa g];erpk%%&lrﬁm@st (8g mtensﬂy

consi’'s nsec norse
(pivfe pp&anrlpptfandidrag dasess awthln@ubeﬁctsvena(bl%oT%@ermme whether there

vRSEdiftdrohde befech meed'rULﬁJs)\NlthJM g@?‘?@dﬁﬁ dr tHRar t%h‘-!h é&lon and saline

i ntensities were 4, apove
dataoneye gURlvreavith & n@'rede twor f?2t°f VA wh gwue 3510' & U%@P?'%as
fadtéral Drog asse%taadlyzy‘d vha@k@h@ VéHiclE) dlupenttoxdl m 25Tthgkd, &8 mg/kg and

EFakSErBrat UmIRERAY bt HerBbS T Fbh8o Roagy B
ng/kgand 3@ malkgk M108305 (04 dngky, Oidrmegrkd an0h1 Q)me(!fdb Camgound B (0.1
Sgie/ggaérgjeirgg{gﬁ(gr’ﬁconﬁgurﬁvﬁg {Oagﬁlgﬂlg afo §‘?ﬁg/l(d§ Qﬁ@@ombwed dd8es of

StU | es,
%a@n@(%m/kgm Goipoutch (0. £ oG98 Quenhe ] e aneh

uhdtﬂ %%;M inkg). mnbvau&&das mfd@hawm ateadeofltia@leewtidulus
re ntg e
ETER (% PRl e Rr@ iine FOULGE: SRS RR SRiksn srosr

TRRletammnecdlethet tivatu entlifferenéally dntreaged BELn éheftbitk—/thét—) mice, a two-
AEGENOEA Qﬁﬁ&é&e%%d%ﬁr‘nfi\hs fn%éﬁ&g /é Eéi’érs éLBercinlhéébﬁBéth fhe th(tk—

response S art e response
)ﬁhutks-bwobwe)ryl sxoum@ @yparatﬁla Sfﬁraﬁ retsem,secwaStan@ly%?@du@ﬁ relxed two-

et ANGVA ﬁﬁHPQr'&ﬁﬁ aePdose Ak fattard Sl faffow P18t Wa@onducted in the
response

I t I | udi
Seie Traes bl PuatiodsbeRess 1 el Boptoed P0Fe tr1 al o
presented. Procedure: In all cohorts, PPl was tested

E%‘go il &‘?\ém&ﬁ ﬁ%s%él%u?oér&oﬁ-ﬁ%aﬁm g %% a§ﬁﬂ2%£}ei rﬂgasured in wild-

Ses
tyReciar ) ZGFEH (B Kins Ajreals mise betegn checmes of7 angk1traanths that had

beR SingiY hodded el dt' Babt o @ WERKY be&B téshﬁg THABdRg BSy‘?st each subject
session. PPl and startle mm icle

n
RO E b 9sies AP PORIBIST W 1omeles RsOA pabisi 5t with a male,
ahhaiﬂ@pdn MIH hast qperived at30ahinatg int&ival betwaen eadhaest. $dcial behavior

RGBT AR el ol g bl v

inteasidcdcbintodines upisicts hormasage thethresf mivutes.Reioniodedting tmtsubmcts home
ggs HErd ot &H gﬁgéd o at Ié’@?foﬁlfwg%dalls\ﬁ%n’{\%eéﬁtabmttﬁe tdde as thelr

? ecte roups was co ect ed fore any treatne
(RO AAMAleSUmHLR SR osh plagh-opusar TRRIGIY SIS STBVB R ackson

L@bungtdfaé 227 Hafbdr IME)] Ebd:h%albjaﬂ Waa tésh;a vitsUdiffssent Efrhuléd dnimal and
nt s nd .12 nont hs

SR ST el Hes BT ol S8 rBr toaa Ry e St uge TRk Were
smdﬂahomse:ﬁﬁb?@ﬁdsnwmon Bibmraterieis cBar Helrzor, INHE). Badhcsubjectovas tested

LA 40 SR AT B e

dA piirewug femaletwasplaged nipthe cagegi yild-ype (n—8) and tk-/- (n=8) subjects.
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(pp4, pp8 and ppl6) and drug dose as w t hi n-subject
vari abl es. To determ ne whether there was a difference

wheiwaea961 he groups w thout drug treatnent, thBCT/US2009/034062

non-injection and saline datg.were analyzed with a
mxed ~two-factor ANOVA with group and stimulus

L Mﬁaé tﬁ@& R fe%&%ag%ﬁe@%krgmﬁuté@kﬁrg@lirh%]ﬁs male

upent

vy?@/pp@gyd intq e gbtpjgf:és pgngcqge;&@ng\sﬁp rglngteﬁ;dynq(gynulus anlmél was
rE&ddan 128t ol;cur%dmﬂ(hléQiark%@sé’@ﬁ&&tw@pt&s@%fklﬁe IyAtcyéleQnder

@ﬁ%@hmmgﬂ?jb?ae oL e tosstapen foe neite PR M @msHo

feajiregnarbnf videogdrherh (RR\G12Q18ony @drpdmﬁe@ Tie kshevionf the subject

vﬁ%"gaﬁ% %’“3'% SR URfla el bshraBYBIL (@GS ldihaR! ne
Tteclﬂrmgses teding,offy utheqwmper ef HtS@psq qnﬁrﬂ@eamantw engaged

in fhb@&@th’g%‘éhéMéwa@ﬂ%aﬁfr’é& BérRal sbéal @Sﬁtﬁét'(édhﬁact with the stimulus
nifj car}éqpl ffere et ween

sl both ARosen iRl ERAFRTATOGPIE CHERR A dopssoim orgor
(atit(:grber)I inghThkpgrsan sweringethé hetariot was BN theigbhotyhesmdaredtment of
tﬁ’e%1 Jgkéntéf '&J) Fé)tsféhs;eb tfréld%%tl\rl %é) gl?oljég?sswqu FJ Sngg g'grg I’l]héi’lj:'"ropne cage
agg alapecbalp@eslpm%memm quarﬁelmtﬁhnmanen& @@cmm&m %?5 cm) for
:AMU‘M tteg‘tlr@rs%@orﬁﬁﬁerm tﬁe“y v@c—ﬁé: tlirRedtd %eﬁmoh\%\’&aﬂ@ The test

ests were conduct ed
V’@tsé(tqegiaP%%im’% ?B?YGHSE‘S ﬁcs@N%TR‘AﬁFO Hé@@awgeﬁca@eﬁa g the
nightshotrfeatureb Bovsment was amghred il detituspy deenClagsr S dna pystem.
field activity were neasured in wldtype (n=7) and
FGFRI (TK-) (n=7) male mce between the ages of 7 and
Foo ditwg testivg, treawildsaee (e @randiting (n=7hwearsdnjedted i.pawith & aarkg of
I\ﬁfyé%d‘?ecﬁl%ﬁhl@@f J‘?yrﬁlﬁﬁtﬁé [3br, ac.lﬁln{uﬁ%tférﬁélf fay Elac&ﬁﬁ bhe  subject's

Su j ect recelve ree tests: a socla avl or

hpmepage- Alirdhree minulesethg stipdhaiemsle wassemay %T'éi“hﬁ‘!%‘teséﬂ%f a

sﬂﬂhuﬂ@ fatd wa ;s!adeesrtto thaieebjectwmaca’ya Aftei trir€o mmg&swaé stimulus

en each t avl or teste us| a
A3 e GrevprTRb a0 Bl e Pl Vs PRRH e BretiR L Het
stl mul us ani mal was introduced into the subject's

ﬁgﬁﬁe@?@) K/lﬁ o: DBAGE |N&H|B§ﬁremp ok .ﬁé RFeQeJﬁt?gﬁdn{% ;faﬂénts

ome_cages wer r at 'l east
i ang\psyahglogical ofdses ihelareatsapRlod mith Rihetdafisitsdn spqialjpphavior.

Briefly, inlicd ate pﬁemh @neSdenter bih gt arh Fadidd hazésamdlwwb@mﬂore the
ran k C57BI/6JSW%Jackson Lahﬁwatorl es

Qﬁg?y ec sr:aé fpstedigioaare {38 opeaker dayy thereargitve Té"?“@!ﬂ? phases.
F!hasemL Dsrmytherﬁ:lst tratingepiaise, st palm:hblsfoad iteml(sucaas apiede ofd y

Cﬂ{ggﬁ? ﬁ)se‘ﬂ(al)(%,les egih%%?g%’/%‘%fs k@g [gg% or a #)ﬁtg]ggé @]t" the animal

heg, fqvoﬁ all jms)foodHignts of tgnbioninyias haveslangedhiTha test pRcesailates that the
sbjbe! have AGtivETdn 18 ﬂﬁh f%B& hrhgterdr Ith@smcfﬁvelre KR8 rééﬁ%fbdqaﬂ y

once, per testin stimul'us fepml
apnrl%lrr{;fﬁgy {:%‘Ibqé:r% TOm; %‘Jauttaygxém(llr;h% mgHHeftwg/ aboeﬁ&ag’ ?n the time

betwigien tHesendifof estindarelepm, thetsaisjects havesdd liblirl acdeesl feodMi¢henever

o AR NGl et s o Yo a3 S 1o M Subiocts ave

Wﬂghad daily. Amesubiechtbaujesea rmcmathawas%roé itinidial. body weightds rempved
fr%ﬁﬁﬁé &ty | ?ﬁh ;Serﬁdé%aa{dﬁgﬁTr}ﬁ‘ﬁﬁ)d(é{\lfe tﬁésma HaB ?e;gsh%aed% rdtiiFe the

e under re um nat 1 on.
f‘i’%ﬁ@"h%’h‘@ﬁ’%g‘e\ﬁe%@t%‘ﬁﬁmﬂﬁaﬁ\'ﬂgtm’éb%"ﬁe using the
NI GHTSHOT feature on a Sony video canera (DRV-120,
Sony Corporation). The behavi or of the subject
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was quantified fromthe videotape using the Cobserver

Mobi | e (Nol dus I nformati on Technol ogi es, Sterling,
WO/2)09/112962 nunber of bouts observed and t he anoRGT/U8Z009/034062

time engaged in the foll ow ng behaviors was measured:

general social contact (cont act with the stinulus

F"méé@l tRiS gf\%enﬁo&g i aﬁﬂ'@gﬁﬂiut &Hthélght AR, %‘ﬁ@ﬂ@%l‘aﬁt’ralmng

cont act hon avi or auto r ooni ng?%% Z f
sgesiansin tisongition, K testing phase brgigs th"tgdett 94fARA ig PIRGEY/gdour
tl@enéigﬁtraﬁﬁé lThBEuE}éct tsﬁﬂao‘éd i 186 Eénter DPtho@sdze @pE AHdwedltslexplore the
act I Vi

enpve their ho
iz oae e EBORVAREDS AP eL s g 4G her 6720 minutes
hape passbd: | Tthe nembéenu eatnemmto(ewﬁltmmsdﬁthcmghktozeﬂech?paﬂ@imEaﬂow
PPN B3l ke il LIRH BB
refleshiwerliog emonhg a SONY TRV- 350 Handycam vi deocaner a
using the nightshot feature. Myvenent was analyzed in

det a sn the C.ever Sys. Inc. stem..For
o GiehecoaRton PRI R waiksps opbiq i Res, o
inohj stast Bek riuty) 25 wilLidlass flasislagd p[astld]tﬁél@ﬁi)s? For eacblobjetigthere were
Thi I d
R L Bl o B o B Eqas P aced 10
stinmulus fenmal e was rermved Th| rty m nutes | ater a

t%Et.r{BJ*rh@st?éc% thﬁé teetea%ﬁvelenﬁ Garh BRd é;sitt)jrﬁﬁé dérk hAdeC ag e.

hree m_nu Ius
4V I Ao B oo ML 8 R AR AEX 30 it an
opa&ue-fidok |l tésesiere Cacofdad iusing AiSon\Haredycdde {DRV 128, Sony Corporation,

%eHI g& rl¥$én§tﬁe Rl ﬁt% é}ﬁ%"{t‘?ﬁ nggéﬂsaggfog eX\‘aW&reﬁﬁoroughly
vashed wmre$5°/c ethenal ang @Itw&bl txdrin &avifive mingieis dripnfto tagiing: Tasting was
i cfb%f?ﬂa b ;Stﬁgeﬁc W&Ehn‘?&hoﬁ Bh@éegami 'oBf'e&‘ rb@ghiibn pRage. and

to explore the maze freely. Subjects are
test ed no nore than once per day. There are two

FHagé Nk MHe AdvAmEaton pRassecclirred bAiddys @né hfthffele oStestingalirs suject was

B3R g oBbrl BRiche O ahd SRe 1 BgbRe foohl BERLADyRs. This

cgcuread ohke dailydor treadaysues until the ani mal has found

ﬁtage bhend g@gct réc%@ﬁtlcﬁfa ptfa?ﬁ%c‘érr%& &Vﬁﬁﬁs DAME e GRssRAg. I th%

test necessitate e subjects have notivation

phasRl twaldanticalrepies ef @bjedt werempé iagiiagert comge of é@tqpieet"ée (i.e.

tfrélﬁ e RnE btd‘Fﬁbﬁi)yCér%lsifbm plEceridr® ol tA® SjéctREs eHisurdd b‘n'/ffnﬁaasunng
ne_qf testi am In t bet wee

Wil o s LA e Sra s keed i Bme ATOS dier of te
obfectthen placddamdern@éib thevemrner nlosdsttorthdrcanter ofithe charmbeg. The subject
ﬁa%gil %iih tg{e }é@fv\érl otF ﬂn\ég:hgrqb+ ak?lti knme%‘tg géﬁt%r& ﬂﬁ&?hﬁ? fhreé%lnutes
After @rQGrmtﬁUtES,%Qwai!QCéWaS’ﬁetuﬂaﬁd tp 6%! W%F@‘?tfoﬁ 39 m'@#e%‘ &yrmg this
delayMinb t&uﬁg Mb@nahomtﬁa&sd@éte aghin bl@éﬁe’dmltft @9% akgnsueA&érehe

|
Biryona ol s BRI AFIRAS P RITRA % R GoehP Eatao g Hrs it Ty Then a
newl dbjetchtealapétﬂme otheocpyi Iofsthp logiginal objectf Betrexaraple df braingar 1 and
b?%g Ehtr t2 'Pg‘n t eyt lad ok of ﬁ sé \ngéo(éttpr%ds(\ﬁ %ta?rpﬁ{ Qranﬁ I?ﬁesother was

esting as € begl ns
replacid by qatewmbct tvef sjeﬂl notft )1After &e%objmtweretnbtmwple@ttwas

dg%m%é%%& thé cérﬁ@r %tcﬁémeér atnB ﬁlldm%ﬁo @ﬂﬁor@ krh&Y\@(ﬁeF free minutes,

expl ore the naze reel ends h

tae piiret Wﬂ%téet‘ti‘%‘??ste r'F%B°’HP PaQeH@' tf‘% G%V Foraagh phasspthgioRigeidised or
have passed. The nunber of entries into enpty arns is
thought to reflect spatial nenory.
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The nunber of entries into arns already investigated
during the current test is thought to reflect working
woreewng296D. Cbj ect Recognition: Four differentPGHUSW0%034062
mere used: copper thinbles, A@ inch steel hex nuts, 25
gl ass flasks and plastic brain jars. For each

tﬁbbéb?&tt r tdrn&f \ﬁer\éﬁérﬁioh?o%?%ﬂnﬁg% t'l*hfsaéanfé‘?ﬁb&‘élur@'wag us@d & day five

rain 3). . Testin

ot Byt sl e ot ebiegse THEraTor; . B 1955 PGk efg ed on
delip R, thesbpbbrdhimbld dndfida fagkiare Ut dnefay fiveg chanber is a

| arge Pl exiglas box (40 x 40 x 40) with an opaque

floor. Al tests were recorded using a Sony Handycam

4( biviriddytoGemjstiganp steedologm, Oradel |, NJ) canera using

T I
SO ESREE, Lm0 ARG AR DT o
(K'@Ibofﬁ?t\?é 2@%@@@’%@“@@9@@5“ ng. Testing was divided
into two phases, the acclinmation phase and Obj ect

recogni tiop. phase. Phase 1_-_ Th occllmat
A, TEPPions SMIGBRES borbuoed Wi A0 4 petei eS8 273 i gyoron
cwastapbrainesdctions e prepdred arafimtusosiqinsd vfntherbbbliamdyclahald\kmhtubody

(30 BHE hPE0Y 8o oLt 651 0B
dpm;@ed ena et & 209A)- @anyntﬁatWe gleraatpgici anelyais weg perfarged yging the
dAST%rB@@t@m OWmpls! %hhﬁaé% THER{ém ebnshi &(étcombb@r whi#& §fphic

jacent corners e open fi
YOG R S L eEpeoRURUMBLE NP e RefeGm O e boliing
nha2olss ta@ompars ne@and) prafilee stirdnsgenid drial canfool dea grideoetoof

RS Yis0 EES 1B S DA lFE et e
wslreasr@dmzed dn alheasee,nmmun@reaqtlhe neshienabprofilesereanalyzast withigsthe
tégtélfgaﬂhs' d%mbﬁ?’enﬁ@d"bt%foc@l@ cBﬁ%t:ﬁ%‘@FTﬁ? butfisy lﬁb |n9é’l§QSNé’and VTA)

e frée hree m nu Af t er reegl S_]S
P ' FRgRIcaHEs (PpRrOERemAIng Yiade ehmaany flsaicpror SHE or VTA areas
umng meegamdlmeragoétam séfleRde (5tsBétiohs fbrn raegcrchambmm amd to -5.6

BRRjo BusbiG et THER Shjobel@rilithe alg Bt hoonr
sgdam® drensa(ai least BO%whiheinnclearautigosifor. SNamd 180%dor \6|U§)e'8te raw data
f.foﬁﬂhé‘ﬁﬁﬂf dia?ﬁ%r wﬁélds%éw rbr éfeg %nc%élgﬁébealndqm @64n dé:n@fty of TH-R

exa al n raln vverelnl i al y
NQYIons weﬁeal@f'at%@seawclpeq e density ofTH- kﬁ‘éﬁ"ﬁ incgptral) and

ahb @ra@édéﬁk nVESwére Rbp&red béin@AN@W\ qmn%t Wallis @ost)st eel  nut

agai {1 e gt e e TR gl Siect DiRamPT g Msggre e

systematidaty ey the eethputerAivegthe tséntlenal mthes ofthe SNe apdiNT A fdr the cell

c%ﬁﬁtmé Wek%ﬂk%g tt)é g%t%IB Eg@%% %er th% %yrnHe E’Pc;elltzs‘&‘f&e by
nnema ohPlymgus b&sﬁf Risyersipn |4s1 (Bami ﬁr@é Bdt@mésmrqj Sng-we ANOVA

vﬂi_lﬁ)é\lreg{trﬁé&rhe@ulst éh‘éltl\hdhg WMIney‘ §d>§l‘-ﬁoé {asts Wag %bplféblf&%ia‘ﬁstlcal significance
i

ain r steel nu
ngiper gt kool donsty SrdpibamessaiR apieacs ppnsied PR Tespect
tothed@yotibpece. 4. | nmunocyt ochem stry and st ereol ogy
| mmunocyt ochem stry and stereol ogy of TH expressing
neurons and DA fibers are from (Kl ejbor et al. 2006)
Ba DPATammudestajning and duahtitative analysis. 40 micron brain cryostat sections were

immunostained with rat anti-DAT antibody (Chemicon, Temeculla, CA) and Alexa488
conjugated anti-rat antibody. Fluorescent microscopic images (12-bit) were acquired with a
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A. TH neurons - Mce were perfused with PBS and 4%

par af or mal dehyde and 40 micron cryostat brain sections
wowre/1pedebar ed and i nmunost ai ned with rabbit pRCTH/TB290AN34062

TH anti body ( 1 :1000) (Sig 8Chem Co) and Cy3

conjugated anti-rabbit anti body ( 1:600) as previously
)@Lq_%E MidGFha \Agé:r%ggleg bcdlc m%%Po’?? a N%ﬁ‘ﬁk)\ ?I@Jrééé@nﬁﬁ%&%p@%lp

anal ysi s ormed u3|ng system
Im@mqﬁrﬁggwredwrﬁrar% linegtangs affhacasws i @@@S&F éf'%‘m gqntrol and
t?élh:*,dbn% rﬁ&@ﬁ@ﬂe‘“acqmieﬁ luh@dt fdentichl MuBiKafich ddhditisns @ap &lentical camera

oy 15 st SRR e PRk P B prpg B e i) were
taked faraath séctlm am:l weTeI suluitacted frdmtthe images OfrEhATalElsbIalmsectl_ons
(&Hﬁﬁ ?ﬁd?\[xclau_s" A%cﬁ}ﬁﬁ%n‘gg%arl &1 Ehgl Im dbrain. Five mce in

roup cases, i nmunor eacti ve
bradn A @ammreﬁuneewmf@seawavey%wwwqﬁ? analyzed.dmagesyvere

pﬁép@&d@‘ésé&%nﬁ%rb%ﬂ %htld&‘l@ﬁﬁ%@ﬁcgﬁﬂﬁh& $d1'ﬂlaﬂf Thé tblal area of

out ] inin %e«%ﬁgjgg plé%ez and their integrated

cRl iatp e roforcbgi3s el e
inteegpity.f | cati on of SNc or VTA areas using the sane
ant er o- posteri or sequence (5 sections fromeach brain
from-4.52 to -5.6 relative to Bregma), (3)

G dmepndayionbermisiny rdistaiealegy| of Q'éﬂs@@SﬁS?mg fipefs:t he t est ed

ﬁll'a@hﬁ?ar%alggcetréllﬂnﬁ %Qﬁn@deﬁ@smlé twe#ée@e\%)}% ly@R&stRdtizEdRith lethal

d 0
e e 0 st B g Tbad i o

salnflosfisglired{NacH with aepvaaa,rfoldmea ibly wodarafbimaldehyrier sohdioma. 1M

aI Ff%u eﬂ%ﬁg (fﬁﬁr 84 \%@ og_ﬁ?edqﬁﬂ‘% \R;gyaf&ﬁlal-ggha))dg fixative for 3-

rans nIC mcC
4lJ'BlUl'ﬂ3 ThetOthey Mérusik@ldwm% sgcro@dp\)ermgm abfafd rfollowed by 30% sucrose

Lﬁﬁltéggﬁkﬁ)r&ﬁﬁd@rﬁ %K}Q‘é'ebﬁang &f he %H{lr{sEWe@@ cuttoh 9 UF@"WOO rE}Q/ostat

at were systematically by the cont'p

(R qeﬁ@ar%athpéﬂapnfaweﬂe.tme&stweqWft!,n usgiof 'awneh*%@?'zﬁm'?% gethod.
Toe Iflee BIBatING isBELONE WerebidRed With1DYA hormaNgbadsettm €NGS)@tnsning 0.3%

Pl o7 G ol <t U S5 B Bl bAY oy
(Sigfriayvii @00) @nd8 hayrs ANDZAAfRert rulliidevinses KRBS; sagtigns were incubated
fJ)\{Bf oyt ta@ e n}»?.‘a&?e \'iv@?l%ué 0:22 édeg%ai‘ eﬁftl rabblt (Jackson

|st|ca I canc

Immgpweawa g 116003 ApRIARIReSaren %@ﬁlﬁ%@%&?%?hqﬁam get of brain

s‘étﬁdﬁs oESde Gipehﬁﬁeﬁtﬁﬁbs%ﬂ(%)ésﬁrol &ou%deﬁmhﬂﬁé‘g‘aﬁvdboﬁﬁol with
ntitative a yosta

BT Brepe et gL St e i AR VRO Hfqpnos

ap@heatsa(fit,) weeeraszdl E>aa,m|®@)stmctdreéllrmm46}8hmnjraﬂgegmhtal area (VTA)

b e Rl 0 B A b PR A0 16 gpygone
plupreniesue nacleys (BBRI therparaxigral nugeusY the st tm%r?@he pygleus

(Rﬂﬁ'%ﬁ\pﬁé‘t%’l& Féilgulw?ﬂaﬁs lofthb Q@o&dn’ﬂ@ fiigrd (SN@%nngI\IFh Qespectlvely)
canera. | nmm sections from control ansgdeni

i ceTmemg@aﬁropeﬂ"wlaétaneaémqseﬂsﬁre SXeming %ﬁaﬁ fﬁfﬁfes
rﬁlaﬁdd:dpbm(SSﬂmﬂ/mnﬂlemapﬁl@land moafogalsystemfﬂ‘aalahce 210d (Bio-Rad,

L@éc%suﬁpg %p og@%% rlg?u %g@ ﬁ%%ﬁ%? &r? ﬁg Zgrg‘f‘mérlagcobé %glibge 600

(Mlikbo, rJaparedT Heraonfocaldasensagesing MicBsTopyrmbges (GLEMY wergrebtained
%ﬁgrxhaw&émﬁu .mw\etsmbgewémé bt NAQT £ aprréHpEctﬁEIQ The

In structure, 3- resentative sections wer
opHApliHewas lpsfggég§ag\;@mggm ication. For the reconstruction of the i |mage analysis
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preprocessed and threshol ded identically using ONCOR
| mmge software. The total area of each image was
wo eonee2 as wel | as the nunber of t hr eshol dedrP@i/x81089/034062
and their integrated intensit é C | mTunocyt ochem stry
and stereol ogy of 5-HT expre ing fibers: adul ts

|
SBHITd  MEOBP y
complsialy steleedykh fluoraseencasyera ielsen into#Reest i al | y wi th
0. 90/‘(ﬁxﬁhtﬂétlv@ '§teﬁ?€olo“gﬂ:I dnafsié DPEHT fibbrt vab E&iﬁdnln@d udifg the\®AS.T.

btsveiem GRmpa DenTid B dpsebodneb eisen LbardRps .. 1ose

(BWQWW\ICDVA aith Mewfan-Kauls dndidanrsW hititeyrpost-ioeytests was

a@@(e?d@l &%%ﬁc(% Ee]iglﬁn ?é‘g%t\ﬁée% %OLYp%r RI' @A}& @e%sfﬁ%e(sﬁ@rﬂeﬂmgere
oopdudtestdindy witi eesmqh tatbe genalypeuthirinsedligns pesershduiglows ofthe VTA
aHi@l\Plﬁ boﬁed'rcfﬂﬁg lQ)ntroTQﬁd l?a?ﬁ%érﬁﬁ"ﬁz M@ﬁtﬁ‘s $IH' ﬁfbeﬁﬁé‘é Qtﬁ@iea\" t h

use of 1 nunohi stochem ca reefl%né
sect iTBPRS Sretiqns Merp digtibyled weﬂbte/orwﬁram 6&83& 48dp mrc%)
Bregrhai ning 0.3% Triton X-100 for 1 hour and then

ARSHRS S i il oA FOR SN VA Bl cotcton-
BEBA syisfom. rinses in PBS, sections were |ncubat ed for

2- 3 RA¥ rive \@%%E:Qﬁ’i;ﬂ grdﬁééﬁﬁcm ddsabi i’ehd%ﬁa tﬁ‘é’&thg %PeQrozen

Oat anti - noResear c
0@@@} 'Caﬁm‘ Sipred At @Oeﬁcﬁ}?d)&@'y apgipmisaldpaiens V"Hﬁ%'se'ﬁt?gé*ﬁ'"a gpnching
riekdles as Hosehtsdd méwo@fy (Bialotva & s 19BN & eadls myeK tiss@s collected, 4 to

tr t '
B p s gt i 5Bl B Pl My priggee
lmtemIbrsaandasiwascaddeeg he mnalpseis averd paPlarmerbas describéd irs(@orso et al.

éob;ﬁ)t B |efWeﬁ18 s ed we@‘s%mc }; hd gbs ugegma{e%is‘&ﬁﬁnfu b ?ts‘l 000

gment al area tanti a ni g
P4 750081 ey FaisHiSS in fEicrapeBi gch@lfpaqrnﬁa@lvee@aeﬁqtr an ultra-free

NI© ©.2D3h @&ftﬁﬁé‘dl fiter Dh:ﬂé‘ﬂ%ﬁeﬂﬁﬂ@eﬂ HCthé §é€mé 592N undil h% supernatant had

eareehBughane forc in gaiies ers BB irupudha uppEbo Pisgovery C1e
rewdnsd phaké a5 omgoamh SING adhain GMRI colera pLEB!HIeoﬁeth wis ddrteaith either BAS

id’?ﬁ:‘ BPJM ééR 6%9@%%?” I'I Mlti'? E§)é?§lg&lﬁ%r a‘aglﬁ‘p&@&ﬁvfg% @%%ﬂg@ﬁs of the

uorescent mcr
anplyzecisser StHTApd ite meMQﬁteﬁd‘éA& a9well & DA padiits roptpbolites DOPAC
#PEH\PORSHe Wblehmikéd r%gﬁeé iR RESbclRIURArRN the
i ght m croscope cI i pse 600 (N kon, Japan). The
confocal |aser scanning m croscopy i mges (CLSM were
Siltistitan analysis: ANOVAGolmed ¥p0OSDI | | mrer si on obj ecti ve
| enses of NA =1 .3 and 1.4, respectively. The opti nal
iris was used for each magnification. For the
reconstruction of the inmage anal ysi sprogram Laser

ﬁilﬁ APELAYE EXFécPs o(=$l @ﬁR@%lC@Mld\’ﬂé IN THERSAHEREEMICE
y Sections conp

stalned wt | uor escence
wer e Using dxtkp) A )a{E'E% G‘ﬁf’e' dﬁi?&'h?ﬁ' 'P%(?'P%Q?VQ 1tae WB'@?‘@ development

ol DAl negiions Qisdolnid ih SEPaffecisabe @svielopmBRIG uﬁem;tml systems thereby
ma as eSCrl |

e S e SRR S a6
oOpuitiavegs prdidEAd ini 32 Thie seratonétgia hgpaainoerivtion ofthe mmqplastnc DA
ddfrhs 3RE 5 eryée%ﬁtlcﬁv%k)b&g tFuQ kmﬁl‘%&fgsﬁt 'aﬁ@llon in th(tk )yth(tk-) mice,

signiticance between ers
streld(g ehapgessin Baincortex and hlppocampus that mimic changes reported in SZ were
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conducted blindly with respect to the genotype. Thirty
sections per each nucleus of the VITA and SN in both
wW@e@aps296vNnt rol and transgenic 12 nonths ol d MPCEUSNE 034062
studi ed. These sections were 8“ stri buted over the
range fromabout -4.8 to -5. 8 nm of Bregma. Anal ysis
ﬁﬂgetwg Ms%vg@ébra%ré% wi trsaifle é‘l%uﬁ i tb&ted as new
cal detection - ESA syste he mce were
t@%@m‘ifpﬁ%d usi ng C2, quickly decapit at ed and t he

brai BT WBlirend érﬁjzdéﬁrdh@ irthey bilafcort@dlarsd I%pﬁ)darﬁﬁus&ﬁﬁa@s niébtidic

aLn anato vver e i.sol ated usin
B feoehiats. tos ey e WAy SUSPRn af libse Eeniirs Hial hotittze
fUrietisns. of arabeaart brain cifcultry andithus bé Lsaftied a trbatmen2of 32. diew

Ry LA B L
anal yigsse hletrates the effasts afen a‘ég@pﬁlmfer@cemor(aeemigtdZ%?RhN (2-((3
p%ﬁ&@l)meﬁ{yl)ﬂté%blciw b. Eﬁéf-@ﬁ W&ﬁﬂ&%ﬁ&@@aﬂi&aﬁnﬁ@ (Compound

orm enate was centril
Bip 'fﬁ"?fa? gefigits,ingepsqry %%'Qg ?‘?‘?'@ﬂ@ é”“?ﬂ‘es%'ﬂﬁ H%S%%l ﬂ%gg)/th(tk )
niitél Graportanthyg Cotpburat B habnd\dfiedt chontral ¢mdrmalmigein=8).1 t er

Nt PR 28 2P At KRGS A o eSfi Bbddgy [ pound ) o

super qoced 't rou

rewerse defifitsin 881 mrlh(tku)gh(tla) rsop pC@nppum:l Adadepeffetgn p@m@l @@ld type
t

T tcking O QLB Eo NG e (AT sl biapl

clipyity efdtoBRdL Biceanal ysi s software. Concentrations of

t he gigateyFifwbirates 4 CompBundindringlize® tiahierédpense: ihithik-)Als(tk-)

well as DA and its netabolites DOPAC and HVA were

&% er mi ned by HPLC anal yses of their respective

standards. Statistical analysis: ANOVA fol |l oned by

PRI RS et BRPTSAHATNEPIRE LIMITES rmae

descri bed herei nabove, the hypopl astic devel opnment of
mMm_Lgpns (also found in SZ) affects the devel opnent

ot her neur onal stens th reb rea or mal
P RS e T e e TS e
pyddiaylimathydicazabigydld[2.0.2]cat3-phlepeciern2realicxariide with clozapine in a

p%SFn‘PJc%]tﬁ:ﬁw d&qggﬁaﬁﬁ LAREL Yid o%(})oglftlon %t&%@ﬂie@ﬁ\k’ dmddfts of

perfunc

(B5.8B1-Ne2i(@- pyrmnsamthyvdrazapnnyedqn B Py ilheRzofurag-2garboxamide

ahbcléshphicto delfp egg d?n B&%E'aﬁhé‘f&’;ﬁéuﬂé’allﬁ-@ﬂedﬁv&&ﬁ&ﬂﬁ’ﬁﬂé‘ach

h
e pPTEoTan Bl o PRERDY b Bisieaimees! B gortenia
dnesdaily] taise daily, thheertimpss daily, oSBur thiéE dadyibasiss and neur ons
| n t
2R B SO Ser Como RS B P RGBS AR,
hure etffh@s:e PrPéoegawe sSemkigwres Axdai ard 2h, frceantsass, foff transgenic mice
ther6 Rn)ééafsudﬂrﬁ g m(‘a'lrf é‘ﬂ‘ébttcffblcﬂa&né (B-EmB/Rg) EHBIGmpBENEA (0.1 mg/kg)

treat ment Z. New categories of "anti-SZ drugs that
compied F?1T9<99§)n| c al pha7 receptors are being devel oped.
Fi gunNe sindryibticsdtieats @erd dtsembd mohtrél iV Tamica.7 SBé Eiglies5@nd 6.

receptor agonist (2S,3R)-N(2-((3-
EXAMPLE 2
A pharmaceutical composition is prepared by combining (2S,3R)-N-(2-((3-
pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl)benzofuran-2-carboxamide with quetiapine in a
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pyri di nyl ) et hyl)-1-azabi cycl o[ 2. 2. 2] oct - 3-yl ) -5-net hy

| t hi ophene- 2- car boxam de (Conpound B) to reverse
wa@lednans2 i n sensory gating (PPl and acousti c BCHDS2089/034062

response) in th(tk-) h(tk-) gq'ce. | mportantly,

Conpound B had no effect on Control (normal m ce;

pﬂyﬁ)aceut cglwaecﬁeﬁgol@Mrl%rbTﬁé éo'rlﬁ)gél rPanﬁ?ns%Jp%ﬁv% aﬁfouﬁt@ of

oni st to reverse def %
(25, SPEN-(2+ ((3tpwqc{|rwj)5n/efmk)-t1 r@zyblﬁ,[c@éz ﬁtr%mpangg %%2 A oxamlde

aff Ge&lapB t&&m/érQinta(dMlil Eadiéf/@thefﬁpétﬂkally%ifeet%Iaﬁ@uhthﬁbach
cts specifi

LSRR ORI S —

ohiagiallg t8ice bailysthreattie®s aily, oCGourdimesdialy besismal i zes

acri BB REHERE APkl e e sl s S i e

310 mg:ﬂsg drigres(a anskib) evppreraund Arat 04 Mgk Eiostestsyp and 2
Ir?dé d'éh e WR§1 @1%&%&&8\1 however there was a synergistic treatment

egﬁctégéaﬁﬁzg@ %g v\]lllqg%a Eiaa 2|§t ﬁn(ilu%psyc%ol)(c g%ﬁ v%)rL ur
sphagistivaiytoiimprol e/ prapuispinbibitien io aransgenic niiceethtloNih@k) miaenFor

%gnt,%‘gké?%g?%%%?{ﬁw%@% ST ) - 1- azabi cycl of 2. 2. 2]

oct - 3-yl ) benzof ur an- 2- car boxam de and cl ozapine to
del i xﬁrmcgerasmg%bhm oPafdehcd st H@%%b&ﬁésﬁs\&h&fhﬁ/@&dlds‘w@

amount of each (f;re lent. The conposit
dayeipRmEt 8ndneion 21 gRREMIAYGs BeLIRNST PestrElB e dBposi of
sBRiPOphedNiy pﬁybﬁbswarﬁi tiatichiinge Wi sepotolebrgiy and dlutematergierseurons are

|rﬁ,§cl?rigé mi r ! :Sﬁgan é’?gdoy Aﬁ%ﬂ(zs\s P c?lé?& %@o (5§9 Q\ereln

incodiovateddioy llewer‘m;adwth regaldttosfigheteaching). FTFhB tr@nsggnarth(tké/th@e)emce
SE*)[SB‘H tﬁ% ?potl?é'%ts b}@‘ﬂo@iﬂg #Haﬂ hﬁ:féBI%tfé%eveIf)ﬂﬁeﬁt 6ﬂf)‘§ E&Hbﬁs |n SZ may

icant nain ef ect o Zapi

Igagi to tw/fwesrfuaﬁf&n@arwaaﬁaﬁe&tt'@ deveipmasy oy "ﬁ\éran’ft ﬁysiems
(Q)n@?ﬁbelntlﬂ\lﬁn §Nrﬂﬁ‘mgll Kdih 6|rdi‘1ftify@§(§r§atwwm i6 bsspoivsitsle fon defective
contro

SBEH ViAo b Batg R PR o, e g gofnf creutry may

be2Brrédtpd by TAPD,(AWPD, and a new class of a7 nicotinic agents.

pyr ' qfhg“koxa r@éln)ouge %Zaa@vgl}ﬁﬁrjné’r[tgl rfodel RS miMick thARRERNE Sfuctural

uet1 apl ne

@pmaln@e@ml@mam b@ww‘ fosiiveand ne@aﬂvew'@p@mbw%m%ﬂes found
it SR PAPTS, ANFP At N cﬂd’géé@bfsanﬁﬁsychotlcs (a 7 nicotinic agonists) correct the

pated Sy b i B YA IR e £ R e Rl o on

cdairoly.neckARD, dizdpind) aflects RPItieontrpleite, csam!aytoehét@bservw in

i gﬁnalﬂ %g\?fgr g@&{i‘ 'ﬂ%@ﬁé gﬁl{ C?ryr;l:ﬁ:tnﬁ (Ar%%r ea&h&ﬁist’icﬁpy to correct PPI and
siariig tesponse eniy lrbth(tla findik) yanagaiiess nelgyneygiste ffycgatrely.n@yetiapine and

C%”Mﬂoﬁnd ﬁracfeﬁ ‘é?nér@éﬂ%ﬁllﬂébbﬂecb BB énly ih ﬂw(&f/ﬁhﬂﬁ-&ﬁéﬂs@emcs no
th(tk-)/t ) m ce there was n05|

Ypergisy '6P° st iNegrtive S&mptsme (A by MPERS @giﬁ%'éﬁvtsfagﬁ%‘s»w
o@frg@@d“ﬁ{gu Bﬁn!ﬁnam 2:] dndﬁ}grkge ARPDahésneer nasrd aZtnjicotinic agonists.
I naepe en use | cO

ner S enamotys WHRT wih@bp ), SPidvatka BRL=VET

The specific pharmacological responses observed may vary according to and

depending on the particular active compound selected or whether there are present
pharmaceutical carriers, as well as the type of formulation and mode of administration
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effect (p= 0.047) (Figure 8). The a7 nicotinic agoni st
and antipsychotic agent work synergistically to
WO p990296r epul se i nhibition in transgenic nm cBCT/US2009/034062
th(tk-)/th(tk-) mce. For corg&rol m ce there was no
effect of conbi ned doses. An“i'ncreasi ng anount of
e?éd (@@8 Ca%d%H@rP&(gE?ea {AiafloR Q%r la@‘é}eﬁcé&ﬁ‘{hemﬁlﬂ}@ LRSdohfemplated in
vel opment  an unction of dopam nergic neurons are
aceoreange With pracliceed asprasept inerliPophr eni ¢ psychoses and
that changes in serotonergic and gl utamatergi c neurons
are [mportant in the pathology (Dean B 2000, Aus. NZ
a hi at 34, 560-569; herein incorporated by
r ef eBawling Assdys regard to such teaching). The

t . T ke - . :
nypor HENefhylyaeddiitho s oG al BRBHAnddh Aippocampal
nmbranas@ssieseribed preripushedavies ot ﬂeﬂ%%ﬁ%ﬁﬂiqmae bingingite 0482
, N’I@!é ln"i’act cBiti Q%erﬂ%e%é@!gﬂﬂﬁ%@rts@ﬁr?t: Twad %Qéé?l@&‘hsmg standard

nsequent normal brain circul %
mt@%f&@eaetﬁ%fromguw@g presasiueest(dppieliorapg Fptpgndes, Y86, The TC:o

(mamfaro@ afthe Gomﬁd@lﬁd tHat h@b@és B0%aiHbitADA bhdM@) was determined by
unctionin

8 St ion MeanASFsnB e g el B Bitelg tardhPALS san Diego
GA)cidtwan icelcualgted using hecChiehg-Prushif eduatitr (Cheogiamd Prasctf, 1973).

devel opnental nodel that minmcs the nultiple

structural neuronal, biochem cal, and behavi oral

Bgmpletd ve and negative synptoms) abnormalities found

In SZnevé&éE’BmsW@uﬁndk ﬂth(tﬁ-\j\frfahééeﬁﬁ.ﬂm@é anti psychotl cs

Gat | AR FibiacR ar® PR i bl Ceples R mhRe SoVBiRg LS A {Sar Diego

Ioktnorestsy Sareliegd, (G2} 1 Thartest emas vidbatapedriemiakidils usihga SPINIYETRV-350

I—Pafnﬁﬁ& m{féj%caH%ré:&’}H R {\l?h&ﬁft 1tV #he Béc’p %@F‘&f tﬁ@%ﬁk\éﬁﬁas

antifigd Fomdheyyideatapg|using the QbﬂerV@c slohlsl(Nalﬁds lnfonatios Technologies,
SERRD VASbPAN dbseRrek fiaward it tdatmerit bPEEHBEBb 6fthe Bbjects.

synergismin controls. Quetiapine and Conpound A acted
synergistically to correct PPl only in th(tk)/th(tk-)
Bxampledgeni cs; no synergismin controls. Negative

S al I social interactions) are
cgerg?ggb%%{ﬁé%swm ﬁ%gn of one or nore AAP)D and one
or nbhedesetespioper and duratigo of eagsitiverertanciogrpifactsdy Campeund A
faramr@éﬁetabme %ro%s adf ﬁ“siratldi’ﬁrwe?@!aéé%&%‘a uémg o VEMBLGHRRSE b hblel

har macol ogi cal "responses observ vary accordi ng

°Pt9°bfﬁa°9tﬂ'§'ﬁe MPRLtagHN thedaly éfrhﬁOE@Pta[PCO&e PWOE!QJ iRRAFAY On a rodent’s
spohtatdons tedtiendyed Bploré AGVePaspetls Bf 1BBIEBivirbhAsHTRAS this &@loratory

S 5 Bo af Pt ot mReh e B ErRhorkPEMBhdidoRr 188, TRNoR test

measues thermapagity tb feCegnizecansobjent presentedonltve ogoasions, some time apart.

Tt %’né‘k@ﬁ&s’t&i cﬂgclzxsqfliﬁfﬁlegf %&l@é@ﬁ WKg ﬁraﬁg 12" Wifheight. The

present 1 nvention

arenyq wagEnplpsedio ae smquerf@uog@uﬁnuwm)chamh@r 3{'?9 ﬂWa@Ofs (opening to the

fidat sﬁdéﬁré}ﬁ&nédbﬂéhpm nfﬂ?)ﬂm BEvehithe \ﬁ’&é ‘éﬂﬂnh%%red by oral

Braae ous! g gDa ah a{n E{ % ot B%h. On the f
VaRsi9nge alvAer %’eﬁlﬁﬁﬁ W ?’ét"teéa Inisiypt 'PFB’r"ﬁr?é n the first two

dayegpfahia tulbasitedositig-pafitigoe labministrations seyecfdllaneididg minutes later by

aﬁteQng%Equ (habituation) trial (6 minutes) on Day 1 (no objects) and object recognition

acquisition trial (3 minutes) on Day 2 (2 of the same objects). On the third day the final OR
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met hods adapted from published procedures (Lippiello

and Femandes, 1986). The |1 C50 (concentration of the
weompowre2 t hat produces 50% i nhibition of bi ndPEIYYSUEB034062

determ ned by | east squares gé)n | i near regression

usi ng GraphPad Prism softwaré” (G aphPAD, San D ego,

r%?‘)or régalll? 3%hl§t8é %Bgr usIﬁdfr %ei@%&%}@ﬁ&m@g #é&fdfat either 30 amn 2

El evat e
hp 051%9 4mafterﬁeprnp9qndw9mws;raﬂqnan é’?ﬁf@%'}ltfﬁ! aryjdeo camera was

p%ﬂihbl%@ta%pMﬁeréN 368> @dmithe LkRickiR 6RIE oPthe ArdiR fSrRidebiapiag 6fthe

I nst

oPlrets BEvipreicihes et B o S e i PSR P bl Boserver
dsbéssmgam timelspentaqpioring a sovel)(cbjeet BYivetsus h damifiar dohjeck A) diiject

' f
o@ﬁ@msg%%aﬂ &éﬁg%gretstﬂgj &stsog}rf%é;k %@EE r?‘nbfcﬂb%ﬁ&jé&@as recorded, and
a hiresoguitioroindepanannalcolgiedsas faowsl i ng, VA) by an observer
unaware of the treatnent or genotype of the subJ ects.
EL S e Gua o e TSR e ot

ef fects of Corrpound A foll ow ng sub-acute 3-day

S bR R bBEo R SRR R b o B R AL LR 2

chftqrmes b@we@wmloaahonmglfont@ feadigtvessus aovel gbiget apd 1-WAY
W%?%aFMW%IIWIIQWAmﬁAQBV Ron- ﬁaﬁ'&ﬁ@ﬁléallgﬁisfrﬂﬁﬂeﬂ data)

envi ronment and this exploratory activity can an
WerR e ed 1R:A980Sp #Qﬂ‘ﬁ'&%’?téﬁfe(eEPﬁ%%"B GEQS ¥9§I eftl o Yifhere significant
ol8R3f bifecld werdidint Q5dst-Reodd lyess Weie pefddmed.t §<0.05 wasambidaed
an.ob%ect presented on two occaslons, sone tine apart.
C¥8st arena consisted of a 17.5x1 7.5"cl ear

Plexiglas(tm with walls 12" in height. The arena was
Egﬁ % %°d in an opaque, sound-attenuating chamber and

e doors (opening to the front side) renained open.
Dos e Selgftivity upd Arfonte@ENBRwer e adni ni stered by
or al campaERl R et Inkibltétof th Iﬂ@A Biﬂﬂiﬁg td’YhE Q? Pdeptor from rat

inter-admni stration I nterval e first two
birig.ovithra Kitef 3 nlhip rad bippecampal rngnip*ap%T@lﬂ? 1). A s1m|Iar binding affinity of

16m\nwas ShtaRbd PSHERISS &wl.ﬁ&mp%@s.ﬁg RHh&Sa aﬁoefrcs *a}m\ms

expl oratory (habituation) trial (l mnute%
Qamepoyng Abas 7 loyven afipivder the eARAiSFRRISTSUBYRR: N qmﬂﬁﬁt"t"rt?"%ﬂ'"g
stulig wint %ﬁ)(smcdi?ay Gb uﬁHAHhsla iQPREBY N at HdMahl@p2

A SPressd it Ep1, Felhf Beimp (e S ae%mf 21l et a2

redepkirg Expres%@d imi rat, cotichl, ménbhranes8 h or 24 after

co W%Bﬂ\%gm Wb? LiEste éf&g in A: er;?a(%%t%e tgic%yptl lp'bgﬁ?r% gxlo\(/hgc‘?@en)

canmera I one
angd @HF'@?HE@’@’F‘% with othes "@F‘@'ﬁ@mfcdﬁcﬂptod elessosiwede fofind, pe defined by

|ﬁﬂb|t"8?4 of rec@&'&ﬁ%l@c’tﬁe IngE'ﬂ& Eﬁdﬂs B&gb0tS 0 \VRA, BasedUnaAS Bfitbfioh,

hand- scor e obServer assessing the tinme
n%&ﬁh@'f’?&/@?sﬂvﬁ tﬂtﬁé@c“("@ﬁd@"@cq nqeyselestive ppicid regepteriageay (58%

uﬁmiudm Eand\)wtroiab @gnadite RNEO%L MhbItibRCBbde- r@w@d hésebsmatts of these
ut e, ex

g haRs showRartog RiabahTor I oroifals JAAET slBatep saretet 13

iy Ipkavittivig /grRbates mammooonulelsbp@atton m@m\’tbe’ binding pftinity)dt o oD@ to the

c‘iolsrer%equrcla\r/lgg’ tarlmgsﬁruc ugal Romct)]ogy%e ween oc76}and 5h?£ re%g tgrcs: ar?d] previously

reported interactions of some nicotinic ligands with both receptors, the affinity of Compound
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Student's t-tests were perforned for each treatnent
group to determne significant differences between

we@@boasl on tine for the fam liar versus novePCDIEP09/034062

and 1-WAY ANOVAs (or conpara Ie Kruskal | - Wal | ace
ANOVAs for non- parametrical | Adistributed dat a) were

B T R 0 b TP T per
diaplmeld 5956 gthitlition obiradioligand binding aptbe mouse: tecemaand25{ighibition at
%ﬁr&@%@o ?ﬂb%}tlgﬁﬁ’éﬁtof ftﬁéﬁ’dml Setifation LERE hMrh&rY 5|¢f3 receptor

npound A IS a
Sluﬂgﬁsiﬁdtf@ﬂ'"‘@ﬂ to[nogctivetian; 9 mﬁaqlm@ rQS@omq@eof afr%rw:?éebta@ﬁd £t H{uM
GoMpolh@an, With a Ki of 1 nMin rat hippocanpal
rrenbranes (Table 1). A simlar binding affinity of 1
nM was obtained in a HEK293 cell |ine co-expressing
gxanple 70c7 and ric3 cDNAs. Conpound A has a | ower

aff| type. In conpetition
EH@&'S?%d Evlgﬁon émﬁ% oéibroHﬁ%gt i ne, Conpound A

d| s pUsipg gatgh Khmofelezsm@ywpa@al tashainuesqihe funstiensl antivity of

Gidggfoﬁﬁéﬁ@t héursta ﬁ&’éﬂn%%ééfb{d?i traFRIERIPEXProsaetfin a(eHb défooé’ytes was

Mat rat ad4b2 receptors expressed in rat cortical
FamifeeNAEhUMER AT APRPIONS (P& PQURGA F@E‘ﬁ\éﬁﬂ’ anﬁ%?%?f §aaM and an Emax

df @6®P tMitive @ RCA (Fidury 9N ahd dble ()l\lq%al%ﬁﬁe%?ﬂécr@%ds msﬂbmhent

ot <§ rr?s%tarlgﬁ%g?%&% E*'?‘ﬁ'@@ [hﬁ?{;l%?lm*lc%‘oqtf Idg)h\%gpn%pf gt concentrats ions greater
tha&ﬁmmtrm (S50 2200 ma, Higuye oB). b bohtragt to pEdRusly ddsdribed o7 full agonists

Co d d Lt
(RS 22 2bPR " bepeivaB RewaPR ECR) and)cB0 4o, B HhpolRa A
indicades tha&vhéantrativing wbich penddcanhe half-tmeximakftactional eesporfsedi@lpha7
144 tb i r‘ianP)atheP%ﬁTlgleFngtﬂé msﬁﬁﬁgﬁﬁs A détgﬁ&ﬁe actlvatlc?n when

I nteracti ons showe the Ki values for th op1 o
Gampounch was eprlied imoesytes expregsing tb%wrnqrm‘r%supjmuaaﬁ AY a
ﬁnﬁ@&tﬁ%e&r@@&sm%éﬂeﬂt SRPArédpoRsbsits ﬂGh tlﬁtﬁcaﬁh@ﬂ'iamompound A

finity at oc7. Due to the close se

i Peithet a1t agonisberAngpniset A (resuls Bt g n@ﬂ%@@ﬂf\cﬂf%duced very
umdurwhehal Qét&lattbn[dﬁ perighesl meétmrc@@éwnamm@fecsm esxplfeesednm C

bo rece
anpbBtg setabd T eoTRES (BER e Fo B e . sromes A Hibdfioes
no16r vely) lotvpachirékidn otloemEnongscidi (S%Iaay a8%sd motmiaistﬁmaxomspﬁctlvely)

r{af;c% gﬁan‘?‘m aF& ?ﬁ% %Em@t;tmg Q%M%?pécﬁ\%wbpﬁuﬂhdga%a@ (6% and

n receptor atio

T fefinicoting’s Bmax.vegpeelivel} re@ﬁ@fh ulrhgriack Hfr@ter@@@pw@"r muscle and

HBARIAS retdpidrabu stEib\AﬁfdténYaltfblq{’botlﬁic BRI lefiddts Wl&ﬁ@&ﬂ nd A.
gffa Q 15% g‘;aés oéth ai nedgeat 100 mM Conpound A. Exanpl e P

Functl onal Activation of NNRs by Conmpound A Using
Pample &1 anp el ectrophy3| ol ogi cal techni ques, the

funcid onglngk! M%éioF Xct[%ty mﬁ?ﬁtf{hdfeﬁl Fdgy neur onal

nicotrnic rece ransi en exp ressed in Xenopus
oocy Cempaind Askaatmnetmad Ap efiearan mvtor aﬁtermepttbe ependislgiest imeither

DI SPIAKSAh(RY rie@igRfe A, RVmamd s JFFBafment, p>0.05). As
previously reported, th(tk-)/th(tk-) spent more time in the center zone of the open-field and
moved a greater distance than control mice (Figure 10A, significant main effect of genotype,
p<0.05). Also, there was no effect of Compound A on behavior in the elevated plus maze
(Figure 10B, no main effect of treatment, p>0.05). The th(tk-)/th(tk-) mice spent significantly
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of 100%relative to ACh (Figure 9A and Table 1). There
wer e decreases in subsequent control responses to ACh

wo e0obavddnzy t he applicati on of Conmpound A at PCT/US2009/034062
concentrations greater than %90 nM (1C50 = 200 nM
Figure 9B). In contrast to préevi ously descri bed a7

rﬁé”s 't.m@%@@&& érﬁ\s %ggongé L@htly %QR@ in t 5%3 QFHS”‘EHaﬂ 'Eild controls

et ween J'Ges rrpoun A 1 ndicates
(Figure 1@5n%%ft°ﬁa‘tm%ﬁ§ﬁ%9fcﬂ?"ﬁ"y%@6%05he hal f - maxi mal
functional response of alpha7 lead to mnimal, rather
l;Iti@an full, residual inhibition. There was no

BE%bl e activation when Compound A was applied to

oocy Eéectiearpse skCaongpduhe Al Madeladifsivi Synyptema ntiSehizophrenia
Fhlgplfl cant decreases in subsequent control responses

0 ACh, indicating that Conpound A is neither an
agoniAdenustionef:Riereue inhigition inSpragueiamiey &t shown) .
Conpwébmsé\.rmruama ¢ty MRUided arl 5de9an6hm ﬁ{elagma bof ééﬁ&d)r%td)r@atmg a

eri pheral nicotinic acet ne
%%ﬁ'gé% g prain thalyis dg ﬂﬁ“?néi"escP'é‘?a“éﬁ?@ II]; %sﬂr)\uﬁaptrﬁpg morphine has
b(e@ﬂbh@vnltb:mp%r P, anadhid 8ffeatdan tﬁmmsafwby/%dpﬂmdmadofrannpsychotlc

r.v
gy Fohpofiia RS bR s) sRpAip e Blas b8 qendiARdlppd 0
a:glu%latlratlm @fmppmerpbmaﬁlasure A& Jéese data WWI@W adiditipnal evidence that
CHMPUhPR n(a@%é%ﬂgctﬂfé%’ §heliBlaBRY 1hB Yafhgfddheits assstisd wive! )
receptors. "The lack of interaction with nuscle and
%‘F’ed'\'ﬂc type receptors suggests |ow potential for
n| cotlnlc side effects with Compound A. Exanple 8
E%] RY d A- Mtor Activity in the Open-field Test
'5% und A treatnent had no effect on notor activity
i n t EfedpeiCdnmpound AeptCognitiesi (Rats) control or
Eh(T Kihé Has(et-é?felzt é&&%n{eﬁi &%&ntkgﬁ\ the AoVt bﬂe&fréc%ﬁﬁltl&f test

treat nent, > revi ousl repo d .
GARAOKDS e 1 CPRESIOT O anch b BOKG 01 30 FRGIGE GHETGY” o ggmigfetration),
sidmmcam@m&éesbaithamdmer@umqh\@smw tAé nelebblsjeut q=:g han, left). Ina

athiy :
0 StoPefiaoph S ctnPoutl A< nGRAb T e Poigicbed

rez:ngpmomplaradlgm the hearage timaenspehexplogngobiett plversusrabject B by the

v@ﬁk(’@hreg e@i% Lig%%érmlrp 6%l &%54th Qer fh%‘?lﬁ&l@ﬁ cthE@mﬁ@ratlo-mﬁ‘al was

m ce spent SI g I cant rmre tine I
noh@gra@f@ntl ifferent fer-Q: tin B2 Q8 ADY 9—0 12, sosppofively b By Fremparise @t 30

nfih/Bh, 6tH) @Ad @Is A afiéhd m{a%tbeécgtéfé)a( dlwdam Béthihisf@idh ofBbMpound A

(g-%fn&l%&}?p{)n ?%#%ﬁ)&t(fgqnglcmt?y Pie Prﬂg @v%gi S El%et I Vgpo%jsesct than the

f&oiiarzbjeet (eFiguse 13Ratight). Motemerahﬂﬂm(%f/&?aad P bil(B186), the recognition

R W8 okl GG I LR FLAR ok Bl

neas
CQEPRIeY. itk the,RJt(84%) of ‘e nehlsieciraatackaseun & 33 ¥ &ftes final pginistration

(S@baezmh TRE kadults| &ﬁnd?r%tf&@ At cw%&m A&agﬁfateewbmﬁ\gm@eﬁnory in
ec can e

hi
VPP 1y BatP ARera ey i Ste RN sebYERGAIOE dr g,
Corrpound A (0.3 ng/kg s.c.) significantly reversed PPI

Bl PhobfH S Y af Ebishal P e NEREHE ERRT subvpes

that

NNR Subtype / Source Parameter
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Conpound A may be effective in aneliorating the gating
deficits associated with schi zophrenia. Exanple 10

WERfeg0296Df Conpound A on Cognition (Rats) |n REEUS2009/034062

dose-ef fect assessnent of co gntl on in the novel
obj ect recognltl on test Conpdund A, at doses of 0.3, 1

Pé'réﬁ\eﬂ’tgf Ny RKg—(p- o SO—mTutES| PHrérﬁétePrO 7. d. Value
adm nistration), significantly increased t

spent investigating the novel |object (Fig. 12A(Melaéftt§E)

M a duration qatm,ﬁﬁa@am@géessrmmm)of Conpounfdt.go D.5D
ihdingp. 0. ) im the ect r it [
The aver age LI HmeRaEk 0ofioring obi et A verGild 004

orilng object A verks

obj ect Bbytre vehlcletreated(gsrou at 30 mn ,
0&;24 af t er |Qeeytes tyaltageub- acjuk ni strat| o tri%al

R si gni fliceaipy | y di fferentedidc@ ACh) P=0. 3300 aw
p O 12, respective y) By corrparlson at 30 mn, 2 h,

6 ||, culu 18 h |c llllal cute \L] U 2
oABY Bindigm ni stir ai ?gn of Co (O 3 ng/ kg {10.6)f400
subj ect s spent| Humgni($-ERACP ) re time invest %@pihéﬁo‘)

Mdé‘é‘lﬁ'i‘&ﬁ&lonool ct—than the fan 19, afon @CHouM pur € 1ZA,
Mor eo\ étumaat{TE-6T1 ¢eNsX)

Pécﬂb’ﬁl tion Index (R) was si gn?’f"fcetéﬂ?t@ympﬁ’} eaggd*h

ani mal's Treal ¢RaMAGI1 DSHootal/ kg Lomptnen@ Aoadnpariad:6

with the Rl (5%4% ,of the vehic] at RHP 3
',.,@,,@,flilﬁ[,ﬁgni nalce/gf mi ni stration O((;’I'—”fcaﬁi‘ @d'?g ZZB £

( §%P’F§S denongtrate that ConpofadicAtifea@i I1DtUM es 6 +2
rkPHg menor y | ts Up, goigoTAl t ef1 21

third sub-acutle uﬁ-\a}ﬂ?%ﬂa m§n| st ré:nlﬁgﬂ}r% Tabl e

Conmpound A Bi r&?'ﬂﬁ); and Function Paraneters at

Nicotinic Receptor sublypeseExanpl e IT Adm nistration
of NNR oil agonists to address high bl ood sugar,

di abet es, wei ght gain and/or dyslipiden a that can
Bxemplet11f r om anti psychotic (typical or atypical)

T e

gahl\@ﬂd@IDﬂYSﬁpldefoaphai caniesultirem antipsyabtinftypisaber a C57BL6
%{P&%@ ﬁgt,gpgnal ned from Jackson Laboratories and

mce on m xed C57BL6/Bal b C background
fr omxhagormt@n Qbeqttyeﬁ@/mgquelq Rarentahsteains of miceiugechinipese studies

M%Hg'leﬂdg gé/c%bﬁ)lr Iliéﬂcleﬁt dény rhﬁ]égré a %rms@babacﬁg}aalmmmgﬁg:m
rhegr 3RS AT By S e TR GReckeBng fom O

Mielez Dtenrblegyrad tHelGander ledtiede STNROEI Ubivarsitytie Mentoesy, dizneda. Because

o\g‘égee F+/95 :%ch ?t?mfeﬁLéj QH%J %g;endér%g(ﬁ Jugrl giﬁe@gﬁfﬂef‘]hé:) J E’ ey;!;ous
ferkeoth W@Wﬁﬂé leptimrecepiorfand rtherfiaieéﬁél? gEb rDuahheigrozygotes wero

lﬁleﬁb?éd) 5&6@9&#?9 {2 Bbégétrﬁlcéér‘heﬁ4 pepa Bk ﬂ\ldeoln*?ﬂ?bﬂee&n@ Hd)dflguratlon

o the nutant .db a
P USRS I a1 oy Gep Sttt migh e GBI LA génes were
bred © RiPal B KD mite Reterloaygousfas thesnutdnt pla atidlerdmthis breeding

e p
L&ﬁﬁiﬂ%agﬁx 9 %[ﬁg? WEFetoé)?.%ez éngc{)t § QIFII dtuy k(g {nﬁc)é ESr r@asohs of parsimony,
heterozygotes were preferred to wild-types over controls. Dual heterozygous littermates
were used as lean controls and littermates heterozygous for db were used as lean PTP1B
KO controls.
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were used as |lean controls and littermates
het erozygous for db were used as | ean PTP1B KO
W@ ewnedss2 Mouse genotypi ng: At 3 weeks of age, PONBES28%034062
obtained by tail clip. The g glom'c DNA fromtail clip
was used to screen for the presence of the nutant

| Dt e Rl g A AR 8, GRAVAS b BB g 48/ gl

i n Reaction. peCI enot es were
A i alichi WBs U640 P PTOHORPISSEIROCY e At gt toePigand

d@|eﬁ6ﬁ ERBER G PTP-1 m@tth@nolﬂﬁerggé;@rlé}aldfﬂgﬁﬁow esbpé‘clfle deidtypes
NLi

stern .ana nt i r
R e B GrL BRAURTRR sfBuaBuNt cowtt i SbirsRoyg BBibton o
FE‘Pf-‘EB:wgs werifiedhiay Westlemchnalyscp usungjar( arUrP'El%anphtéodmrp Spsldte
Ifbt@é ng,lo )/ kg/ day via oral gavage) on growth rates and
ooé1 ke of m ce were generated by neasuring body

wei g Metﬁi?ﬁ@ Presatyping-akie effectgobiop Jestestcompgurd(fps §X"’B“R|% 10
OWARIcERd ARt $ Rgfke/dag vie Ok bév%ge)t J@r@ﬁth RbSEY Yosd infdkéolvaRe were

GPRErayiy eeRa Yo ot P Rt B umEK BT S wip To weeks

In Séleagecohbas)diad 47 4ritdgoniat MILAAK glsd giveryvia Basige ragnelrieoths at

Sﬁﬁzig:@ﬁg %I%_JA%&?\S%%F@%KO@AE ‘%,"g?)f \Q%davdgl Hﬁglrea‘ﬁ@l]aﬁer\%r{egllﬂl P) at
1Hm419cdallhevléas§nq\du@sa wes mee@wes? @wefarw;fmktaﬁersf@ocb\aliﬁsir%@l with a

ﬁ?%(}lﬂ?ﬁaglgglﬁé%&éﬁusfnb@Jﬂv@ﬁltﬂ'léebﬁ\g HBR1c Ijé@elsaﬁér@%%o%é%%é from

eS8 ePPRR W A AT Mgt e 1,258659 Shigps e, he mice
weee Angstenzddatitboalsbiturareand ey laft gérbtid artetry andl jdgllaryeib chorailated

%]l (gv%P t#\’ag ﬁ% 'i‘% F@ggﬁj}a Pﬂgi%c%ég %g %Le\éteg lr}fp)avé(ﬂoﬁ§|§ h\?) via the

Jwgwan veip ahdblodd gintasetmeasinad avaty 6p1|mnestfbro®dnmute$nntwop of blood
fforH lﬁ& b&kotid fHe: F%Phe%’é’n?é@%‘o%d Ofastbh aRslyted, %%'@Barate group of

ana a separate group of fasted mce
f%%%‘!‘lﬁ’él"\fei%%f‘eﬁ etizegd oy ifotiyang in aa{a?'ﬁmdﬂdﬁoﬂ &h%??% gnd swiftly

déb@jﬁétéﬂ Bldd Wk Eblle}tted meaﬂr&&r&&apﬂyeeﬁinmgéd atakC ecremdve cells

agg |tcr g&ar I %gd%{d %Xpééser}getré t{ﬂ%f%%?{ Igté aﬁrsf:séso Iglgs%)avﬁ\lF -a
coneeniratidne weredaterminediuging ELISA assagkits lﬂﬁmaeBwneecm ardtnlasn@
c%ri@@ie@él%@r%ﬂieié?ﬁwﬂ'd Eéﬂhftﬁe AIGRY TEH Rsf (W?a'ifb D|agnost|cs) an in

e osci ence and plasma tr ceride levels were
vifex aspay fqethe @gatﬁ@atwﬁ getgrmmaélgn q;@rlghyqe@gqs in9@n or plasma. All data are

ShbRESHNs risan.andBEM) Différefces amdkg AIPgroliftandisl adthpdréd by®ne Way
A&g@(m nation of triglycerides in serumor plasm. All

are expressed as nean and SEM Differences anong
al | Sratistics: Aledata a:em]apresxédkay m@ae ad P EMNONiSrenSiscemagiatl &aur

d SEM D ff
J)tx %rgk%%wﬁﬁéﬂpes \/vemf%?l‘cgn ared by Ongrs\gces

ANO\/ esytis o) a@@mﬁfrat@d apupeusd Baate é'POVOdWﬁISUWG 18 (lae@l glucose)
aﬁequé.%.) tigaty! rc% gnd B{ ﬁﬁ@lkgg %igﬁiﬂé‘éh}ly adtdeabés biv6d §iidose levels

(B3P0 Do VeightbaRp N4 relb/dh rReR sy b Bt etz o

v(eﬁibgureateﬂith)lce nTbié)éftﬁmsmecmma;bdarérmhftehGateekﬁufnma&mbrl and become

O T e

Although specific embodiments of the present invention are herein illustrated and
described in detail, the invention is not limited thereto. The above detailed descriptions are
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maxi mal between 8 and 10 weeks post-treatnent.

Al t hough specific enbodi nents of the present invention
wae@heei n il l ustrated and descri bed i n det ai PCT/UR09/034062

invention is not limted theggto. The above detail ed

descriptions areprovided as exenplary of the present

p'rcSWo%PtaE %?erﬁﬂ%x%h@g tpﬂes@ﬁttln\;éﬁtt&%ﬁtsﬁb{g&j nétHe COMSHubA H4 b&ﬂtltutlng

i nvent1 on fications wll be
applimiiationtoh theripyention. Mpdifications will berqbviogs tp thpse skilled in the art,

am8 &l il geRichiUng thdt ab netuepait frdMARY $piritiop tetiM@nBdn dre tinterfded to be
t he |r‘1’\2/5tﬁn$|on ar |nten§i%ﬂd to be included with the

inglyged erﬁé’og‘bﬁ Q&P MSReference may be had to
the foll owi ng, each mcorporated by reference with

r eg g?gf&é?mcé WD b{a ﬂstg Rihg follé\%\h% Q@Elgﬂt@dﬂ)orﬁed bg Pefé\'lenoe with regard to

am ne transpor s In hurman brain
sw:hwaﬂww ne- 123 fl uoroal kyl anal ogs of beta-ClT.

JNuc hﬁb@arg% . ot AL EPEST imhiAE bf doﬁbrhm@%’éﬂé‘p@ﬁérs% hurdn brain

B B BBt b A Rl A B B LG

Wi t h Abi-Daygleann 70} eb al. Stiistaliaophetempetindliced dapgménsirgleasedin patients

v%n%%gbj}&?p%gg &%@\/%ﬁomg &L?IE& Mﬁ%lﬁ%@ éhotoi\s?m |§s1t<9) coni'pQ&]d 6
twmremtiyan}i{@!i@dme@m@f Bial Poyabiaty 55 (10} 10O1-6 (2904);
c] py nekbrNB A oE A, DRYENIS mﬁsm@magafubmlq@ ot st alynma:rz 3

ni cotini c_acetyl choline.rece
CRRe-BipartB e S B GEiskPLIEY FPAEY: Noggc pealughain gy m viro
ahdlirevivd activigt Blmbrg Mé&t@haﬁpéﬂ el 1 {36455{200@ .gating, and
tAl 9 ;
R'm(; ? ﬁg%hE Dgta éhcl){o hrgﬁ%l %e?\lgglﬂ garﬁ’td éqdzn[}coéﬁ g é%c%é&gs ggi)uzophr Bull
24:881+202(1998). conf er ence on antipsychotic drugs and

obes 'AHén@é?‘Fblgbéi&eAégmal%na&ea‘i eéorﬁ@ﬁs%s %Zvelo"—b?&nﬁwnference on
(2004) .. Arnai z- Cot et

SaAel SOREb PRy
abtiPsyPiis dwgﬁua%?'i’%ﬁ%a?%%?ﬁ‘%ﬁ ?’%t@t% 4r¢ef- 9o g PHzes

hi pp eefuiERebt JUNétal. WIUﬁt@ﬂSmodmdmﬁ of diphaspricdtiaiceedeptors selectively
SREEEI AT oo Shgheion.
El&\lé\leurmenﬂ 60973U1d10>(©@8$el ective nicotinic

acet )ﬁ%ﬁ&q}'d‘ 'é?alr RRBEHt Progkdsg #HS de\%UpFneHd% Quﬂiﬂ?egs%ie%tlmoﬂmc
Neurol Disord 1: 337-348 (2002)

acplyleholive fceior igande Gy Pagdi afajtsﬁ&% A'a@rgl %‘?’F’ A 93%&9&(%%@
Purs w\/nahﬁy,e, evay, ﬁéﬁa& of Nua%tﬁaﬂbh eéédu@sh&bdsglrmﬁﬁgz ?rgﬂibth Pursuit
ophre n| ur opsycho
Do St SR RrmReIg AR Syscplipien o el Enpobermacol
ast 2184e2‘r&1t(2®qa) osi ne hydroxyl ase gene target accurate

Ui SSYERGRECE A Cot o8y RLANERBY Fos@lithd raﬁxgmgﬂ&zrbfwe}se gene

expression in transgenic m uros
tqr,gg'(p.cvur@@g@g)e SFB&'?'%@QVGF‘PHE‘G"&' axp tra"ﬁ’M%ﬁﬂ%é’éN?ﬁﬂ"@é‘l‘ ransgenic
rfité. U Ralir ST f1,9r(11)e443957q2m:§vent ion in schizophrenia.
PSyCI%Iazrinters)fRE ]f Ig’harmgco?ogu)al strategies for relapse prevention in
schizophrenia. Psychiatry 6: 351-356 (2007).
Beckstead, R. M., et al., Efferent connections of the substantia nigra and ventral
tegmental area in the rat. Brain Res 175, (2): 191-217 (1979).
‘Behrendt, RP, Dysregulation of thalamic sensory ‘transmission’ in schizophrenia:

neurochemical vulnerability to hallucinations. J Psychopharmacol 20: 356-72 (2006).
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Beckstead, R M, et al., Efferent connections of the
substantia nigra and ventral tegnental area in the

WO 260918962 n Res 175, (2): 191-217 (1979). Behre@mus20R#034062
Dysregul ati on of thalamc segéory "transm ssion' in
schi zophreni a: neurochem cal “vul nerability to

hal |
g 0 0 IIL%@H IQ N3 8‘ W?MBH? Q@cﬁ&u ?%ntl%grgﬁ?{@@eg{eg or actlv?tlon J
éﬁ"sm%t’ﬁﬂ 274543009 activation. J Neural Transm
Supp |B|a¢t9va32\2 /et ft STHeZB18fbnshi béﬁn@é@&atecﬁolanﬁie I&Pels m e

rel 8tll onsh bet en cat ec

peReIAmrS R o M A
ratsePblda?dmn@aorPhwn@ﬂyM)aazs -8&(1@@9%) at s. Pol J Phar nacol

Phar ?itg’%rel?é Nal, é"r%?d gt?ec‘rur?i %ﬁ%g adtdsd S%qnﬁge ggr"naiﬂl: by %Igha7

Br oa rume I cacy acros CO ni
rmopwaacewl@mlmmne@em@r@gym@n GPirelates w&@mﬂ@s@tloa@bﬁﬁgh’? and CREB
ﬁh@&ﬁh‘&yﬁtﬁﬁ piithiviys29 WeM:%Eé: on 1057d-xiskr 220077 CREB

phosphor vyl atl on pat 27:_10578-
P 0o BmaaralE: oif (iscigh ofFuncliqsal WEetrg;espbints letkes ay O
ENngi@rbtoRin(bn Rerie@alls andBDepekaehch wf TN Expression bim Post-TiRspkRtional
S, an eir Expression on
'%% Jr""’a%g%"??%ﬂi?gﬁm"g‘%ﬁ 3 Neuroser 17 6094- 6104
( 199BpessEE%se$ alsThe oveh hipha7Tieotinio westylohqiine ecepteradonistN-[(3R)-1-
a@ﬁﬁ&%ﬁoﬁc‘l@o oBI3- {IIE? ?Zo{ﬂ%hcﬁ?)fﬂérﬁ/é -105ehfctithn-2-carboxamide i |mproves

Hing & Fartreal AP K0T TR 1.

WSRO A 9SSRI Rionn 1l
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bi ndi ng i n drug-naive patients with schizophrenia: a
dual -i sot ope SPECT study. AmJ Psychiatry 161, (8):
1496-8 (2004). W claim 1. A pharmaceutica

conbi nation conprising: at |east one a7 nicotinic
agoni st; and at | east one antipsychotic agent, wherein
t he conmbi nati on provides synergistic therapy for a
psychi atric disorder. 2. The pharnmaceutica

conbi nation of claim1l, wherein the psychiatric

di sorder is a psychotic disorder. 3. The
pharmaceuti cal conbination of clainms 1 or 2, wherein
the psychiatric disorder is schizophrenia. 4. The

phar maceuti cal conbination of clains 1 - 3, wherein

t he conbi nati on provides synergistic therapy for one
or nore of attention disorders, information
processi ng, nmenory disorders, or deficits in executive
function. 5. The pharnmaceutical conbi nation of clains
1 - 4, wherein the at | east one a7 nicotinic agoni st
and the at | east one antipsychotic agent are provided
si mul t aneously, sequentially, or separately. 6. The
phar maceuti cal conbination of clains 1 - 5, wherein
the at | east one a7 nicotinic agonist is a conmpound of
Formula 1: Forrmula 1 or a pharmaceutically acceptable
salt or solvate thereof,



wherein mis 1 or 2; nis 1 or 2; pis 1, 2, 3, or 4

X is oxygen or -NR1-;Y is oxygen or sulfur; Zis
WO RIR9AP2962 coval ent bond, or a |inker species, PCT/HBS2099/034062
-CRIR'-, -CRR'-CRR'-, -CR = -, or -CO, wherein

each R and R' individually are hydrogen, alkyl,

WXEIEW' kyl, heterocyclyl, aryl, or arylalkyl, or Rland

may conbine with the atomto which they are
attached to forma 3 to 8 nenbered ring, which may

1commiannaxédiudai§dmdmdﬂ@t@dmrsmgs when Z is a coval ent
nitrogen; Ar is an

b

ogtaflgﬁglof‘@ 20'88‘!’1%& ot 35% group; and Cy is an

opial leastlohy astipsgthoticiagent,5- or 6- menber ed het eroaronmatic
. ¢ Y it h
g'ng\%g?emm;é gorg?ﬁé}‘oﬁ d%fde?Eﬂr @(shgﬁ%étr f&ﬁ%l‘?&ﬁ@ﬁ*s%ér.
cycl oal kyl, aryl, substltuted aryl, aryl al kyl,

Sulpb Phél’hﬁdelﬂi&éll lC@l'hBMhthhhﬁHQﬂﬁﬂ ,wh'e@Rﬂthe pd¥Bhiktric disorder is a
hal o 5 -NO2, -C CR1, -SR1, -N3, -C(=ONR R",

F’SKT&% gﬁ"’% (=0 R, -Q(=O R, -O(=OR,
_QCRR) rq(=OR, -(CRR)INR' (=0 RL, -OCRR')

g@%%%maceu(lﬁl ﬁ%@&tﬁﬁoﬁ \Aﬁ@l’; g%g&@ 5 E&e ﬁ%@tnc dlsorder is

sgbipopheania.and r is an integer from1 to 6, wherein
substituted aryl and substituted aryl al kyI groups have
nore of alk al ken het er ocy

on ’
4cy 3-Ih€) Rhar ch%F? jcom 'f‘?ﬂ%l%?‘ﬁ%sﬂal %lﬁ’@?fe'“ t@%omblrp@glpprowdes
siyndrgistidaiérapy ohone diiare ofGtiehtion disoRlers, infiéimatidi( progdsiingy memory

OCR, -0C(=0)R,
B Ber s naft el ) e QL 0) R 1
-0(CR R') rNR'SO 2R1, -0(( O)NR' R', -NR C(=0)0 R'
5. S%Bpharmgm %omblﬁétlonm§%q 4, Wﬁ@r@fﬁ tﬁé’é’theééf or%lcﬂ Aicotinic

r are as fined . phar maceut i cal
a@ewﬁtl andthesH I%‘st meaqnﬂpqychqnﬁ @g@}t arepprovided su@g}tapgously, sequentially,
odsgparately.nyl or 5-pyrimdinyl, each of X and Y are
oxygen, and Zis -NR 1-. 8. The phar maceut i cal
conbi nati on of claim®6, wherein
6. The pharmaceutical combination of claims 1 — 5, wherein the at least one a7 nicotinic

agonist is a compound of Formula 1:

X Z
On \[( SAr
Om
k / Y
N O

I
Cy
Formula 1
or a pharmaceutically acceptable salt or solvate thereof,
wherein
mis 1 or2;
nis1or2;
pis 1,2, 3,0r4,;
X'is oxygen or -NR'-;



pis 1l Cyis 3-pyridinyl or 5-pyrimdinyl, X and Z
are -NR 1-, and Y is oxygen. 9. The pharnaceuti cal
W@ erbilees: on of claim6, whereinP is 1, Cy is PCT/US2009/034062
3-pyridinyl or 5-pyrimdinyl ,Xis -NR1- , Yis
oxygen, and Z is a coval ent B%nd 9. The

| conmbination of claim®6, wherein Pis 1,
WE%&@@%P&M&SI nyl or 5-pyrimdinyl, Xis -NR-, Yis

Zdﬁy'@%nacavme'}!bpgd A alinker spgsieptfiir neceut i cal conbi nati on
Ak -GRAMAERRYORRR), lCRBGRC @EEand of Formula 1 is:

vmeéﬁ(qg p¥,“ di ﬁapgmduglIly)arelhy%%o%jgh C&(ky‘ c c%oaﬁ(yﬂ\eterocycl)x aryl, or

adyldIky8-op R arﬁi RiYthayaitbiHe)with-tieez atbinay whioh the? a2 atiathedtty form a 3to 8

"ie'étzeée(ijuor Oﬁﬁﬁﬁ%ﬁé?rﬁéﬁ%@{oﬁ%et%y%? of;z. 2. 2] oct-3-yl

whe© Z-is hicovatembbond or dathiea iXerhigst be nitrogen;

bi | 2.2.2 t-3-yl
L e 2 2 2123
Q«Y'? anopfipnally sybstityied Bryarp-memabesss hgjerpypmatic g t - 3- y|
Whetededch WP ALFIETYMALISE SubeBtlited with one or more of alkyl, alkenyl, heterocyclyl,

cxpl%él%y&,#)grsgbﬁéﬂé ng@ék guzb%P tuf:e& ry?zllkyl %al2 &gnCtOIg )NRR
haioa kgl 18N, - rdo;;ycs)amxsyar N -Gz@NRR'G |-NRZ(Z02R 0 e2(=0)R) -C(=O)OR,

Doty ORAHTEASR, SR INmcon T PERFIELEORY
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car

l"or o amt e,
rjs ny igteggr from Mﬂé/mst hyl ) - 1- azabi cycl o[ 2. 2. 2] oct - 3- vl
wWireteln Subetifoled any hhd:ﬁlbbmmﬁﬁ @rylalkyl groups have one or more of alkyl, alkenyl,

Rt el AP AV PRy R N, RardahSf tonKb, -c=cr,

-SRY (N&; f@(ﬁd)mﬁl;ﬁ" ) Nam?@))ﬂl @(Zam CEHQAPB,, OCHOR' 3- |

%é%@ﬁ oﬁané *?F?) Pg)ﬁc 'o? EOQRZ] Q&° F§/
)Q)ﬂer@@%afS@zﬁ%Be or - NRS »R",

va'ne('égﬁdﬁlb"fRdRHYAnH'FBFJBéIGeﬂﬂeoazab' cyclo[2.2.2]oct-3-yl
- net hyl phenyl ) car bamat e,

2 ((3 pyridi nyl)nmet hyl)-1-azabicycl o[ 2. 2. 2] oct - 3-yI

™N- (1Be bharacyiticalaombination, of claim 6, wherein

2- %}(g pyri di nyl ) met hyl )-1-azabi cycl o[ 2. 2. 2] oct - 3-yl
42 et hyl phenyl ) car bamat e,

2- (Qy3s Ppyricinyhgr S-pysintiginy - 1- azabi cycl o[ 2. 2. 2] oct - 3-yl

N- GAcPbBOSRY Afethgurbhdy

Zis -NR"-.

8. The pharmaceutical combination of claim 6, wherein
pis1,
Cy is 3-pyridinyl or 5-pyrimidinyl,
X and Z are ~NR", and
Y is oxygen.

9. The pharmaceutical combination of claim 6, wherein



2-((3-pyridinyl)nmethyl)-1-azabicycl o[ 2. 2. 2] oct - 3-yl
N- ( 2- cyanophenyl ) car bamat e,
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is a conventional antipsychotic, selected from chlorpromazine, haloperidol, flupenthixol, or
perphenazine, or a metabolite, salt, or solvate thereof.

16. The pharmaceutical combination of claims 1 — 13, wherein the at least one antipsychotic
is an atypical antipsychotic, selected from clozapine, risperidone, olanzapine, quetiapine,
aripiprazole, ziprasidone, amisulpride, sulpride, zotepine, sertindole, paliperidone,
bifeprunox, or asenapine, or a metabolite, salt, or solvate thereof.

17. The pharmaceutical combination of claim 16, wherein the at least one antipsychotic is
clozapine or quetiapine, or a metabolite, salt, or solvate thereof.

18. A method for the treatment or prevention of a psychiatric disorder comprising the
administration of a pharmaceutical combination according to any of claims 1 — 14.

19. Use of a pharmaceutical combination according to any of claims 1 — 14 in the
preparation of a medicament for the treatment or prevention of a psychiatric disorder.
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20. A pharmaceutical combination according to any of claims 1 — 14 for use in
treating or preventing a psychiatric disorder.

21. The method, use, or combination of claims 18, 19, or 20, wherein the psychiatric
disorder is a psychotic disorder.

22. The method, use, or combination of claims 18, 19, 20, or 21, wherein the
psychiatric disorder is schizophrenia, schizophreniform disorder, schizoaffective
disorder, delusional disorder, brief psychotic disorder, shared psychotic disorder,
treatment-resistant psychotic disorder, a psychotic disorders due to a general
medical conditions, or a psychotic disorder that is not otherwise specified.

23. The method, use, or combination of claims 18, 19, 20, 21, or 22, wherein the
psychiatric disorder is schizophrenia.

24. A kit for the treatment or prevention of a psychiatric disorder comprising a
package containing a synergistic combination of at least one a7 nicotinic agonist and
at least one antipsychotic agent.



