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Al so provrded are met hods of diagnosing post-traumatic
Fisltl bEmSeiosor der in a patient, anmong other things.
Background of the Invention [003] Anxiety disorders
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t he deneral popul atron Post traumatic stress di sor der

proyide¢ atd mefholds ofslianpsiyg pobtegiwadticystidss tiseski my a patient, among
tE 3Enat|c event. These events may include mlitary

otsg terrorist incidents, physical assault, sexual
assault, notor vehicle accidents, and natura

Bﬂkgﬁﬁh§6§ﬂwﬁﬁ§mﬁ%ﬁﬂp|e The response to the event can
i nvol ve i ntense fear, hel pl essness, or horror. Most

peopl e recover fromthe traumatic event with time and
[Oﬂé]t uhpriety dignraer ard the. mesi copvmandys pecuring dsprdcraeintieinsychiatric
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worsen w preven |ng a re urn

théy fe@cdrdphl ﬂ?ﬁ#ﬁbmh&tﬁf aPdssi GisGrded, iahlcy disbrichastseane ebmpulsive
post-traunmatic di sorder treatnment. Methods include

(hﬁﬁéﬁWWﬁ@émahﬁhﬁﬂl@Wﬁhﬂﬂﬁ@b@@y, exposur e therapy, and

[032(]6 PO ETG raurnatlc stress disorder can be severe and chronic, with some studies
suggesting a lifetime prevalence of 1.3% to 7.8% in the general population. Post-
traumatic stress disorder typically follows a psychologically distressing traumatic event.
These events may include military combat, terrorist incidents, physical assault, sexual
assault, motor vehicle accidents, and natural disasters, for example. The response to the
event can involve intense fear, helplessness, or horror. Most people recover from the
traumatic event with time and return to normal life. In contrast, in post-traumatic stress
disorder victims, symptoms persist and may worsen with time, preventing a return to

normal life.



desensitization and reprocessi ng. Medication can
enhance the effectiveness of psychotherapy. Selective
W@ 0nondsn reupt ake inhibitors (SSRIS), such aBCT/US2008/070934
sertraline (Zoloft(r)) and paroxetine (Paxil(r)), are
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distributed in the brain, while the distributions 0
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[008] "B ivaitbRMird MR IRairMitcdAd BNOBIale while the distributions of A,g and
As receptors are less clear. Aja receptors are highly abundant in discrete brain regions,
such as the striatum, nucleus accumbens and olfactory tubercles, which is consistent with
the proposed role of these receptors in modulating neurotransmission. These regions of

the brain are involved in the control of emotion, reward and pleasure and are, therefore,

.



signaling may al so indirectly nodul ate dopam nergic
signal i ng. 4-hydroxy-4-nethyl pi peridine- 1-carboxylic
W@ 2008/015236 PCT/US2008/070934
(4- met hoxy- 7- nor phol i n- 4-yl - benzot hi azol - 2-yl ) - am de
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nmet hods i ncl ude di agnosing the patient with
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cluster of post-traumatic stress disorder. [011] Also
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symptom cluster of post-traumatic stress disorder. In certain embodiments the patient is a
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S post-traumatic stress

child, adolescent, or adult.



[015] Figure 3 Shows the Reversal of Stress-Induced
Anhedoni a in Rats by 4-hydroxy- 4-nethyl-piperidine-
wda 20yl i c acid PCT/US2008/070934
(4- met hoxy- 7- nmor phol i n- 4-yl - benzot hi azol - 2-yl)- am de
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I PR (5) [027] Figure 15 Shows raw data, curve and
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FLI PR (4) [032] .Figure 20 Shows raw data urves nd
Capalt Hlu of AdenasiisiumngagrA Ixbeh 6 £5558t0F Btepote ls in FLIPK (5)

[027] Figure 15 Shows raw data, curves, and data calculations for Adenosine receptor
Ca2+ Flux of Adenosine human A1-Gal6 receptor in CHO cells in FLIPR (6)
[028] Figure 16 Shows raw data, curves, and data calculations for Adenosine receptor
Ca2+ Flux of Adenosine human A2A-Gal6 receptor in CHO cells in FLIPR (1)
[029] Figure 17 Shows raw data, curves, and data calculations for Adenosine receptor

Ca2+ Flux of Adenosine human A2A-Gal6 receptor in CHO cells in FLIPR (2)



Ca2+ Flux of Adenosi ne human A2A-Gal 6 receptor in CHO

cells in FLIPR (5) [033] Figure 21 Shows raw data,
w@eeess23and data cal cul ati ons for Adenosi ne rRCEPS08/070934

C2+ Flux of Adenosine human A2A-Gal 6 receptor in CHO
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Sh Me Vi
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[031 [caFigaKey/29 CSIﬁﬁWsCExperlmental Conditions
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[o4m| Brigdi-d35 Aﬁﬁﬁlﬁﬁlental Conditions for Enzyme Assays

[048] Figure 36 Experimental Conditions for Enzyme Assays

[049] Figure 37 Shows Mean Values for the Effects of 4-hydroxy-4-methyl-
piperidine-1-carboxylic acid (4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-amide in
Binding Assays

[050] Figure 38 Shows Mean Values for the Effects of 4-hydroxy-4-methyl-
piperidine-1-carboxylic acid (4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-amide in
Binding Assays

[051] Figure 39 Shows Mean Values for the Effects of 4-hydroxy-4-methyl-
piperidine-1-carboxylic acid (4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-amide in
Binding Assays



[054] Figure 42 Shows Mean Val ues for the Effects of
4- hydr oxy- 4- et hyl pi peri di ne- 1-carboxylic acid
W@ 200001920y - 7- nor phol i n- 4-yl - benzot hi azol - 2- yl PEEOB2068/070934
in Binding Assays [055] Figure 43 Shows Mean Val ues
(052 El%&reE}WOGCt $Shofvs AMeya r Uxlyedt -for tthy | Bfifqeey iofli Adydroxy-4-methyl-
1-carboxylic acid
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]&bg g 79 Assays [056] Figure 44 Shows | C50 and Ki
or Bi ndi ng Assays [057] Figure 45 Shows | C50
[088)d KicuMalales ShowBi MEhmoVAasaysr [RS8 ffdcty l¢|fe4~ﬁ§d18hpmsmethyl-
| C50 and Ki Val ues for Binding Assays [059] Figure
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[068} Nl hox W37 - erhp{wI Mead- Yhlubefaotthe dtdct2-of y4 hyamx;zLa methyl-
in Enz¥ne Assays [063] Figure 51 Shows | C50 and EC50
PiRglidins fcélbeE}i]é% apxk E-BrEwxgoimpemhelipdexitb epﬂ?‘gtmaét)%zzyl) -amide in
Bf%§§§*§ O and EC50 Val ues for Each Reference Conpound
I'gure 53 Shows | C50 and EC50 Val ues for Each
[0Be]f eFignred4Cothpewid 5P A6H Ki Mafues dorSRBinSimgwssshsS50 and EC50
Val ues for_Each Reference Conpound [067] Figure 55
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I z yl ) -am de
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cafbxiyHt boid Y4 ?ndﬁhh’x@hbhioﬁpm)hyer ﬁbl%bh@bﬁhlaazbﬁ-yb- athife &iri d€nzyme
to femal e rats significantly and dose-dependently
A%8¥Y eased the nean total duration of

[okgit”‘;f%ghgé (- SRRV ?\Iﬁgérlﬂa{r%'&lﬁgé’{éﬁggfeéts /oéﬂlamdx?h h%ﬁﬂz'l PRRridine

1-tarbeysdici aeid@tnctapx e 3 sactpholed-yhdemrottaimi-@nc eyl flamile in
[069] Figure 57 Shows Anhedoni a | ndex Agai nst Stress
PERZHBC 'OYOT Fi gure 58 Shows

[0%]f fﬁ%ﬁ%ﬁ' SIREHCRD GHERRS0 Va6 Rl KetSer&CedSdund
est rn ts

[064] Figure 52 Shows IC50 and EC50 Values for Each Reference Compound
[065] Figure S3 Shows IC50 and EC50 Values for Each Reference Compound
[066] Figure 5S4 Shows IC50 and EC50 Values for Each Reference Compound

ydrox ethyl-piperidine-1-
e P

[067] Figure 55 Shows 4-hydroxy-4-methyl-piperidine-1-carboxylic acid (4-methoxy-

7-morpholin-4-yl-benzothiazol-2-yl)-amide significantly and  dose-dependently
reversed APEC-induced deficits in locomotor activity compared  with  controls,
with ID50 and ID90 values of 0.5 mg/kg and 3.4 mg/kg, respectively.

[068] Figure 56  Shows Oral administration of 4-hydroxy-4-methyl-piperidine-1-

carboxylic acid (4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-amide to female rats

significantly and dose-dependently decreased the mean total duration of immobility
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[071] Figure 59 Shows Correct Responses Anbng
Treat ment Groups [072] Figure 60 shows the nean (+/-
WEEMP/01926€ spent in open arnms (a), nunber of ePCT/US208/070934
into the open arns (b), distance travelled in open
coafpaBed( &)thaddtrdisst Andmilar esseltlvesh gieninededihddésipraimared 00 mg/kg
arns (d) of either chlordi azepoxide (10 ng/ kg po),
p-9erhefrieyehic antkgaicssapt usches Ry¢icinpRiiugi ne- 1-
r
["?91 @?ﬁ%‘lﬁ’ o% PoRBISIRE I R B RSS9y 1 ) - ami de
[0¢OloSEiguie S&OSIaﬂdi BHfdﬂ@itiﬁi}Remﬁ)rcém&&tcﬁfioaﬂle (80 Seconds) Test in
Statistical analysis, Dunnett's test: p<0.05 ** p<0.01
Rifersus vehicle and (-test: # p<0.05 ## p<0.01 ###
r ws the
102 e 5] i85 LERLE K Esoghl Aol LG SRR
[Odll]l (03 1gmaz§0 Bhosvsche (né‘@Z(JrZL GEM)\viakei spére irf M&h)mm(d) number of entries into

h 4-met h i di ne-1 | )
g AP Rod) SR YaTrE b5 5 e Sbbaisieto e pesetpad in closed
arfb (deﬁeBhe'.B chldfdiazepodid3 Q1ML kg pb)) velide & @Wadred;-4-methyl-piperidine-1-

o PR 01 L P L PR Ctt) o g clpend 30

mg/WE pp)-agaebddminyth; Stayistidalrmilihyd, DRinpers teitep<40.05camk0oXY kérsus vehicle

id (4- .

anﬁéﬁ%%y<9o%¢5ﬁoqlW#2<9901b‘éeﬁs?6f’?hlcéezm 2-yl)-anide at
[0d9 eBigdre 161, saps 3Menuftkg b tihe B eyphedrdd USedfBaL. 10 mg/kg

[075] Figure 63 shows the distance travelled in open
chaqrﬁr@wmdeof(cﬂi rrb@)kgV@ml@r dyein epaski ddydomz-4oipthyl-piperidine-1-
ca ‘t?qr%}r he oa)%y OHIII réll eyll Ceg%%thlaz ylg dde at doses 3, 10,
an@%orfﬁg/hgxtyth% Emawmlu@nﬁzyl - benzot hi azol 2- yI ) -am de

at doses 3, 10, and 30 ng/kg in the El evated
[0p#lusFignye 62 [shoe} thy gffeet @wpemeum eivécsedh & mefke §b@é@iazep0x1de
(d(dgjzi (@Sedehi%ﬁ (éfi(:@ @% hZ)P hz&%)xggll gthyppl% lqdl%z elpcalrboxyhc acid (4-
méﬂlbﬁyﬂVQﬂMpHolffEHMJbelﬁJdolﬂﬁﬁidﬂiznﬁ) badeh)dpbdsc3, a0l @nd 30 mg/kg in the

(4- met hoxy- 7- nor phol i n-4-yl -benzot hi azol - 2- yI ) -am de
ElgyatetbBlas-mze10, and 30 ng/ kg in the El evat ed
[0'?%] pigRte 63D§Bc§"wi jﬂe an%&ﬁ%pﬁﬂa%hehoz (Jl?ﬁy; %'f”lo mg/kg

oW ng pnrases are g nera

chigrdhaymxidee (@mwl Qs ashiglet (faehnt an@ehqwdrcﬁ&aeﬁfetﬁyoptﬂaﬁdlne 1-
extent that the context in which they are used

corbpavbatasll G-methaxye- llnemphmé ﬂg@azqtbyaéq»lnz-yl) “amide at doses 3, 10,
ang?_g%g%g%?é-ﬂgat Olhplﬁé d| ne- 1 -carboxylic acid

nor pho - benzot hi azol - 2-yl ) -am de"
[076(c| Figase %hmdfv@(yhéeﬁe&thyh Pleperihdélbgd drmL asbAX Y €0 mg/kg

d
chiordipeenaside. TCR% phoh | Heiclg| (Y2 abdhi AZwHroxyyl-ethw-giperidine-1 -

I L
R e BRI b GALSPSERL R P eSO 5. 10
andr3® m@kg lin MctEeh i@l Bad-hizov th 1 norgani ¢ aci ds, such as
hydr ochl orate, phosphate, diphosphate, hydr obr onmat e,

sul fa
Detalled Descrlptlon
[077] As used herein, the following words and phrases are generally intended to have
the meanings as set forth below, except to the extent that the context in which they are

used indicates otherwise.



sulfmate, nitrate, and like salts; as well as salts
Wi th an organic acid, such as nmal ate, nual eate,

WO vae2ee tartrate, succinate, citrate, acetaP@r/US2008/070934
| act at e, net hanesul fonate, p-tol uenesul fonate,

[028]hyAls axadelidryihs yliyalnatyed-nixeind paeeidirkal -caPpbatir, acid (4-methoxy-7-
stearate, and al kanoate such as acetate

mejphelif-Grpbsneturralivey d-amide @nalud%d“thyré@xyé\ mgthyl-pggyidine-1-
RS 0 RSETRHIG S O ALA AR A0 B o
pHaaaadepticedlyacsgitattit eaitsahertdfe aci d salt. Conversely, if

the product is a free base, an addition salt,

[0k ¢ .Pélanﬁ%qeyﬂ%ﬂpfh%ﬁcﬁﬁé@etsa@ar Iieladcs dpyt 415 &oh dimitedote salts with
o, K, O PO DR R it
suliirtale, afitréte) shd like agleonsdandeassdlfs \Qﬂ]lﬂ\&ﬁrttrgﬂﬁalamd such as malate,

rocedures for preparing acid addition sal ts from base
mélsﬁﬁo digrateh dydaty pycsthaicn eidtear poalitel lpdelegnnstancsulfonate,

t
P AFEETEAUD: RO TER RO SEpi R, IRE ASRM o o
sushhi acetdtQ&1POAs((HEH - (@D Hiwherd hés 0-ér and'likessalts. ng

fers to any manner in which at |east one sjg

[0§9/]rrpltno’ﬁfh“<9iﬂ’ dprerpRied wb&m%ifa%ndﬁcgiea&ggwarsa% %16 fige pase can be
oHta?in gfgﬂlgl & %e ﬁo%rcﬁghec‘901@§al{ OC@I{\%YS%!}; 119t'he g{?dd"i%t %g%ree base,

onset, I nci dence or frequen uce t
ans adéutnohysabm panihcaﬂlal}t ya, phatnaiccutidaty patcmgptelslsl additi@r edBNtmay be
or anre rate t.he synptons or associ ated

rela
prg ‘fﬁ?%%éh%i@ Vtr}get gitse hass ipp SHF f Aeganicsglveptagdreating the solution
wROSH adifl alﬂ%édrﬁanccte ﬁﬁﬁlscdiillvéﬁ{diiﬁf robd RS 38 fep r% S04 S€ition salts
can, In certaln enbodi nents I?;\use a redB I n at
frorealbase ocenafuntihe Theguekitlyd andthentensill yeawignet Vaass synthetic

one, qQf a sjgn, sy and synptom cl uster of
mﬁggiioq?glﬁ% rfJé% Hlagtggé’é itg oPr88¥ e PYBKIG LE‘?E’&GW@PEV naceeptable
add®nRirr@se "di agnosed with post-traumatic stress

di sorder (PTSD)" refers to having a diagnosis of at
[08 la]asAs osed hetagm, thstenpt ‘amting” refgrspd any olausdran whieh @ d¢dsvene sign,

ost-traumati c stress, di sorder psyc
Sya}pé d8f erpptaaleﬂ@at%yf 3 discaema idisoutharit 0 ﬂﬁffmrllynﬁlmrﬁb S0 as to
pr%‘frmred%lag/f the Used rBMTBRLHE @fﬁ{cé drnﬁ:é gﬁc rbdlﬁc%rtﬁe severity or
rrori st incidents, si cal t, sexual

ingssigul tetardother proghissioe, qxnemede n‘elsapsaamﬂr Iaatehmate the symptoms or

di sasters. [083 stlcadStatlstlcaI Manual.
oSO PP o SYURoT O Pt o G CRHR PRS- Tgurnatc strss

difadbaekidomhe Bk @ AR aht é%rt@fnoérﬁ@(ﬁfuﬁ@ﬁk Scalulb@h rédutidn in at least
categori es of mental disorders and the criteria,

orel @fstief frgpiepos tind netemstyi af st lees oondi afox dgn, agmpiom, and symptom

X di sor er ing to the DSM I V-TR, a PTSD
ol PSR SRSErer L084] 1. the pat i ent
[08%PEAS ﬁé’bﬁq{érelﬂ\’tﬁeqﬂﬁ%d‘dla%ﬁoéé@%vﬂ%ﬁsf aalagitdls 8Rorder (PTSD)”
event or events that involved actual or threatened

refteatohhaymgsediaguesis off atrlgast one sig, myemtomoort sfyexppdry Slusaalr indicative
integrity.of self or other nd the res ons i nvol

of s GHRUMGE I disprass oh JOLTiGHC HhsPrdsr PR Dy & Ganiitic event.

N&RNARGHYE %‘%@mﬁfes tdye shdha B tic QMeRk 1ntcﬁﬁe PALIIt®RL combat, terrorist

experi ences at | east 1 reexperl enci ng
incidents, physical assault, sexual assault, motor vehicle accidents, and natural disasters.

[083] The Diagnostic and Statistical Manual of Mental Disorders-IV-Text revised
(DSM-IV-TR), a handbook for mental health professionals that lists categories of mental



i ntrusion synptom 3 avoi dance/ nunbi ng synptons, and 2
hyper arousal synptons, and the duration of the

W@ 09pHoie6 i S for nore than 1 nonth; and [086] BCT/Uk08/070934
synptons cause clinically significant distress or

disorpatk nAgtic ¢riteSQailakifico postpalunmaalsire@rdisrii@rasianpokfegntisorder.
areas of functioning In certain enbodi nents, if

A¢qedipgq Té‘ﬁtDSsl\/IstBRd%Pjr$lal 3gnpss RN MadRfcriteri a,
[Og Pa{he%#lelllt ?Eﬁ&ﬁgé e\glt sg&'l BP §vtas %&?f#méd &11tﬁtaﬁleeh§7§%t or events

I sorder n certain enbo I nent’s, atient
thatt inveBst anal s glmeaﬁyﬁbtiaﬁh dﬂrseﬁyﬁmhgmyc |0l:|81t gifcadfto the physical
. post-traumatic stress disorder, the patient is
ln%gaafrfbfs% H afpthersrasithe respense ﬂIbVO%\tqdég@n%ﬁ fseyy Belplesyngss, or horror;
[0§§]V t?' Qs § I?S%hﬁ@l%g f ik ‘L‘T&Lﬁﬂ i el aticlf ﬁgnc%s at least 1 re-

n, om or synptom c ust &r ot Ipost aurm
ex@bﬁﬁ&mgzhmﬁomdﬁ rsymptudn,pd siveidaactminiting tsy@psontk, smddZemypaarousal
di agnosed on the basjs of the msasuremsnt usi ng t hat

Syga)écrres apgh thegurafion o iosrnpripms is fqr mepgihan 1agponth.cnd| e i s
[0§§]ed3 tqpdi F?&g&ﬁ% Qarus@%ﬁﬁﬁﬁlb? ?n%gmsmgrgér%ﬁb aﬁ%ﬁ@{t ‘HP social,

uster o st-traumatic s I sor ertai
oceufaidinate ot stheralmp@ctantelreasaiﬁ fureasning. at | east one of the
frequency, intensity, or severity o Sj gn
10871 ql;u i faﬁa%ier@?nt@flf ﬁ@s@atmta%%@ﬁdér BiRbSDSHT i‘érﬂ% priteria, the

pa%ig?tﬁl]s £A§%1B§&pwnﬁ T il 1R dRGAE” 1 %r?aﬁt? e%frBoﬁ'lments if the

msasur east one sign, synptom
pasignphasmac laast enc (Bfgnp aginptona usmtyraptehr elisteeliof qrcdenrammam: stress
patien In certaj.n enbodi nts, a scale may be

i e P iy fbaOgith AT e PORGEAITASCE PGS %é?fﬂ?fes by certain
RS ot M B g RTLD S SRR B G TRLr of post

tr{Oimatiic sitrasy- didatdem Iaﬁdi @Dﬁdrdaﬁﬁﬁc Soassedib@derGuidiaghmesedamdthe basis of
Adol escents ( npact OL‘EE vent Scal e (1ES)
thy FSARKCTHFN Ryt SSHE. R BRI PedSmR, I an Kdeblsds used t

dibgREESSAR8 Cﬁ% gﬁﬁo)m ors SYI'%&)?A cl%telb@i} adsmﬁﬁﬁ%éjﬁress disorder.

everity of cinical
Inlcepri@sesibodirherps, ca\lﬁmnﬁ’f cqrOBkadu)q atDedse ot obthk fikgteney, amsity, or

PTSD cale DGRP), Duke d obal ting for .PTSD sca
SGV?FHV(?? éneeht Y > 1 SYDUMOH ICEUSHET R?%’%V“@éﬂ? étrffsﬁﬂwp%;%r

[0§§]r ugd ng%%elréﬂl etrh\é't@IWl f&ﬁlep-lr—&@rs(tgl AR to '?nTeg re alt\/l least one sign,

I'nterview (PTSD-1), D Synpt om Scal e (PSS-1),
syhimpt@nnart swm[abnﬂ\ﬁustﬂpsﬁ/pdfﬂt-aﬂanmatlct Iﬁ%\dlmﬁdf{rl\ﬂll\ﬂ patient. In certain

t - Asb De ion Rating Scal S),
R B LR T ORT B BniTr RS 5 QPR NS pBauiagramples of
sc§1%§la?e GﬂﬁM@Adﬁﬁﬁg@%ﬁ D | QRRREA DY), P9k Gard- Qﬁm&/%lst)ered PTSD

Depressi on (R , Mpj or Depressive inventory (
Saglr Reat 2 ((E:A%ril) e@lmlclan -Bainbieis(cBGRIS2 BIL) Sceln dorChiiil dteremidsA dolescents

(RN gre g @ ghrnd (b TRadGile b T ol viged ES-R).
Cl‘?ﬁlcﬁ Giodar Hi@ﬂressid'ﬁ S&id acane @Hﬁfé‘aﬂ@"‘&b’fal IRpk@hn ‘S@Oerﬁ? of Illness

hysi ol ogi cal mani festation or reaction of a di sorder.
(A -DerGlaiicul ehlobali hepntesslora Impgwemyt e6GéH), tlbulhae@ﬂ@baﬂ dRaing for

PR ertk, HGRPE ks PGS b RRCRFE, SRE sBirPuhery, oGRPD.
Hamilton Anxiety Scale (HAM-A), Structured Interview for PTSD (SI-PTSD), PTSD
Interview (PTSD-I), PTSD Symptom Scale (PSS-I), Mini International Neuropsychiatric
Interview (MINI), Montgomery—Asberg Depression Rating Scale (MADRS), Beck
Depression Inventory (BDI), Hamilton Depression Scale (HAM-D), Revised Hamilton



signs can be associated with synptons. In certain
enbodi nents, signs can be indicative of synptons.

WO 0®9015836 used herein, the term "synptom and PCT/US2008/070934
"synptons" refer to subjective indications that

Rathar sedle foiz Pepresico (REIRSDSY V] @B e pricsgias ImichuygMIBI), Geriatric
stress disorder may refer to, for exanple, but not

DenrpsstaadSaely ((ArrpPlenrd ShddiensRpprepsion fadmg CDD.

0 ' T nt_:apd, di st S| r . of
OBFEDN TR B02in, RS GhETIARTalY UERESRG f GARTE s of o
disoreert Ineteain eaibodinmgits, disginr @a He\uyehy siekipix ehah FedtatRimng reaction

rem nders siol ogical reactivity when exposed to

] ph
oft ASHRACT el PRI CTBPYIBICRE. £ 518D T HOWGHEE gfc and rthythm, body
te&?@ﬂaflﬂ&s%ﬁéﬁp ﬁh@trﬁg i }egbﬁatﬁ%nt Bﬁ.ﬂ re®idOr § c&t@aiﬁ“’e%b%diments,
activities or situations, inability to recall traunma
sigts dandgrmsasperivith spmptoad. yindierthini csfitedirmattersésis chm be indicative
significant activities, feelings of detachnment or
of sy ement from ot hers, restricted range of affect,
ns es t d- Ci e S
090G s AT 2, (B R, R ST 1o subjective
infli@btidrsghairchstaateting a @toedsp, Siymbptdnabof pdsytramatic hitess disorder may
regx] dg 2 e 5@@%}&)&% Idﬁlg ltntg tlﬁrg?e%:g)éé%tgllggng[i wl’(lié/]g]%lé:vg ! tlra%?n%efecollections,
i Jyang: ent.al | r i.n [ [ - :
rep R TR Ao BMLT e e OF S SAFNCTO R itk FERRESR if he
trpimyesic @lvogiveat recaaaty, distrygssnmlndnf expbsedi to tatimb earaindoneplofsiological
abnormal respiragtion, abnormal cardiac rate of rhythm_ .
reaBAY n¥ CIh G BRA<r Bs BB T3 F?ale_f%ﬁﬁ%ctpi Bipigringughls or eclings
as§&@ﬁé@lwiﬁleﬂr%etralﬁﬂéj, ARAQT By d Achines 6f sff%ﬁ%,yin%igﬁn to recall
I'n certain enbodi nents, restricted range of effect
traypingr acctramiz exgpebry, warkicdiyshmihislredriegtest ot egdnifi@agecovities, feelings
'Hte sity of feelings I?Tr di spl ay of. fSeIin s .can occur
ofa AR sy SHTARSFYFLS HERY QHEE fiarrlsd clangmbli #dedt prpise of a
folddhotedndg fuhat, %b@al%rlﬁiet?,oanﬂétgewﬁhC@{ﬁ%ﬂiar NREOLAGRgs, difficulty
children, or a normal |ife span. In certain
fabmigoadi weying, adbdip, drrgmbidind oadoiteestsnefs amgey, Wefieulty concentrating,
synpt.ons of post-traymati.c stress di sorder such as, .
PR SR T ETion I drGGR GaoBRap. potentiall
thAQich Ao StiR@INa%h Wausd BPFIrhlou¥E & Akidihat LXPHAS S@Shodiments, the
aspects of the trauma; frightening dreanms which |ac
physobypniat abdaivap ninemfsstsamd at derahmns pecaliniocmale esspratmentabnormal

91] As ed herein, e.term"s to | uster"” )
co @t 96 Yoy Shyforti hSa ySbis YORPAL RgfOB br a;sgegal sense,
ar@NshrdY ARt RiXBtiod PALeRLE Qfgﬁﬂpeﬂ d2QRE BRboMRLAUS &esBicted range of
their relationship to’each other or their sinmultaneous

cftect charataed by direxashed er rdstrictek taaganoransositbnedficslings or display of
osttraumati c,stress .disorder i char acteri.zed L
S St s S Ee o & DR inwed SR R TS Hinking that one

wAMRIt BANE B LB hghiag@Nehi Y RE bR h HeiRAL- 1ith 994 1T cHEREmbodiments,
herein, the term"re-experiencing/intrusion” refers to

chaldrdnearstt adotescafts mag dvay e symatednsi oft passireematiastmss disorder such as,
recol l,ecti rec}grrena]gand di

on I stressi reans_ of. .t he
rof Pt Fad 9B IFEH g st wend BN BREST Ferli e Blay thr
PR MBS SRGYH kralmg, fridh&hm@SEesdEWhich lack recognizable content, and
truama-specific reenactment.
[091] As used herein, the term “symptom cluster” refers to a set of signs, symptoms, or

a set of signs and symptoms, that are grouped together because of their relationship to

cach other or their simultancous occurrence. For example, in certain embodiments post-

-10-



exposed to trauma rem nders, and physi ol ogi cal

reactivity when exposed to trauma rem nders. In
w@eewainienbodi mrents, the physiol ogi cal reactiRCT/YS2008/070934

mani fests in at | east one of abnormal respiration,
trapndicnedtregar disagder atie eharmabigtibed abnahrsal Khedsn  clusters:  re-

pressure abnormal function of a special sense, and
CXRBRARICHRE INFTUHER yRidgRocsRmRYPS A FARCTA[H9Y] As used

re dk er

10PE] 5 sl Sl e TR SRECGIBh DR B Bk P1lat teast one of
reagsae i aatl eitrobivd ttdueat reauidctiots, fmblhﬁertt GandV distilessing dreams of the

activities or situations, inability to recall trauma

tregimatic £yRRt- AEPersiecling adidithe tﬂauﬁlwcs%at Wﬁlieéf?@gfmg plistress when
I € 0] t

@g%&aﬁdg g%g%lta a]%ﬁéﬁr@egét hazrrdsfjﬁfsedsl?g ?%lt Ieeg{ ra ge o€ 5‘? P &5, to trauma

reaivi s Nihecepthinaerhiardéa st the ehy disib gicel. reira /ity imdrefists am geleast one
of ef fect characterized by dimnished or restricted

ofy abigemal ISRt AP (&I qing datgr ofgrhybiny a‘afoméb%f%&spressure,

r

o o R R RO FAREIoh o MRS e,

[0683) rAaged lehdihdhenernoravdidaacerahmbing® rfparto at least one of efforts to
Ay 0i dan e/ nu nifest in sgcial anxiet

can al so
aveKY ﬂ}m Bty %Dethﬁg% ﬁFS&ﬁﬁandaWEufthotM%g%fgorFO@M‘V%‘% activities or
Si §§&hsh ﬁ{a%ilﬂ t& I?fc f1&f héﬁpﬁ'{uﬁﬁg H%p%lcts Bl%hgerdﬁl H?mﬁltshed interest in
east one ficu ty falling or staying-a eep,
sigmificana lact[\nllgs, tocliogl dfidestchmeht @rgeranggedicht froml d:tlyers restricted range
£ centrating, hypervigil|ance, and exagger startl e
aﬁ@ﬁb Aa¢ Se%péﬁ?‘?raﬁwefl HeniRsgngiod nge %a?%%&faﬁsaéacteﬂzed by
dlﬂﬂrﬂ?x{eﬁr&lféﬁlllctgﬁ raﬁ?ﬁ%é 'o?'iﬁf nsﬂtg%ﬂfedﬁ% Useg: ﬂg%%f Feehﬁg&ecan occur. A
term"significantl to a Set of ervatrons
scose ofce threshoctesed fmatre aale mamfeﬁlinslehymgahzxtejnat\eidi riad hdee a career,

attributed to chanc or e in certal
MG ﬁe& O aswmaf lﬁea%wvyé\angiﬁaeé pumb 188 G ﬂﬁ%%}f% in social
an&?e%‘&&ﬁanméw Grithn@thiflibf @Rt du¥dinB§ " eases refers to
alterations or effects that are not likely to be

[094]t rAbus;eteldldr@n,ctlham@m “Hypeesusal” refendiodit fest ene of dlfﬁculty falling

stat i.stic nmet hods.can be ysed to.determ
OTartber ?qponlr@ g 108t @P&é‘ﬁ“ﬁ 0°hs g rf{] ?ﬁc@ﬁm |09ncentratlng,

hﬁ)laﬁngﬁa‘ﬂce F SRUERHocla R 8888 IresWns@! LB tEMiallly nth?e%fetnﬁ{g1 stimuli can

enbodi nents, a “Score" that assesses post-traumatic
casserl@wraﬁomlrdemxceam be si gn| f| cantly changed, for

treatrrent ar. tic stress .
lﬂgﬁs 235%1 aise [I@%ﬁl Bt |eéﬁ‘t sSIal Lvedr T hiop Astel t HaQhgryations or
oRhERSs tha? Ao ABY l%%gllrela@ﬂ tg YR HiributaeBSShan@1dFor example, in

i ntensely anxi ous. pression, anxiety, panic attacks,

ceatath drnpwlimentsli ‘Sondfesantly ehafgegh “sigsdichat et dnedst, and “Slgnlﬁcantly

. post-traumati ¢ stress sorder. Al cqhol and dru buse

infiRgses) U SR B e o B Lo B Bt e, 1n

ceﬁ@fn@ﬁ%d@n%ﬁ Qta@@ﬁéa‘l Me%ﬂﬁ@tchﬁ bShRSS ALRRARKE WHBRr an observation
i nclude for exanple but without limtation depression,

caalhwhédrredtmsae “sendficanly’ divuged, POSE, isreaseld oheltaicd, In certain
t he. t ge Ad d PTSD Scal e

crpBRPE T ehBadbf PR RTBCTAL SR Anedlet T bk sienifcantly

chafgdd; ForaummpleChp i AFRnSHHR PR MRUMANE sEAFdisoided

[096] Patients diagnosed with post-traumatic stress disorder may feel “on guard”,

uneasy, and intensely anxious. Depression, anxiety, panic attacks, and bipolar disorder
are often associated with post-traumatic stress disorder. Alcohol and drug abuse are also

common. In certain embodiments, disorders cormorbid with post-traumatic stress
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30-itemstructured interview that corresponds to the
DSM IV criteria for PTSD. Different versions of this
woregte3dhave been devel oped. [098] As used heP&I/nS20081€70934
term"Clinician- Adm nistered PTSD Scal e-Parti
di§dzddtSean) incliude dorv &dadipdd bof wGARS lihAiticsépsssdng ilicowsltabuse, and
and |ifetinme PTSD and is al so known as CAPSDX (for
dryg abi6si s). [099] As used herein, the term"dinician-
m Qi red..PT, L.er Par . = 2b7 S »
L S I e T T S GG
a teaqudd feerdisgnoking apd skschding padtitcaugiatie Secdi syodidate. artet CAPS is a
also refers to a CAPS-SX (for s tom, [0100] As. used
3thierai pruciyied tigteRyiew i cGoaresp Tl b r%%lV'FWSlﬁ“ﬁ’éé‘l dor PTSD.
' -CA)" refers to a
DR S S R B B S EREE e ASRIPREN and
[088lo] &saedtherein, QAOLIMAS liufech- Adméiisteret] Pa'SDe$ ¢ulé-PapBIAPS-1)” is
of Event Scale (IES)" refers tq a scal e devel oped by
a Xapign ofi§rnt that asngrses curang end LiggsumaW ToD anel At dlae kpowp as CAPS-

DR ngg{?j ective stress related to a specific event.
gtq I'S % self-reported assessment and can be used to

[069k eA sressiUitoasienths tavieClinin@ntAdministdred PASPadanPars2 (CAPS-2)”
t at us. [-010% As used herein, the term"Inpact of ,

refspeiore wesipe oORe(iPSatte 'FOES§_-S¢€5* 'ong é’P%‘F Y TRRFOMRkAtY i nafigifs Bfith post-

. , ) es

B S S AR AR Ao RO o T AR S B RSniAMAL LS o

[OPOBDASs ueHOBdreiAs thesteem e midian-Akdenitisterad" BT $IdiScale ok ebAdren and
| npressi on _Scal e ( )" refers to a scale for ki ng

adﬁ&f@%qﬂtsat(%é’sa%é)sswcgﬁt ©, ApEETBRIS AATY HPESIOREwiRl Shiltren and

ad%%%f&g‘ is used to neasure the severity of illness
-S), global inmprovenent (CA-1), and efficacy

[0il dieXs udcd haddin, Ae tesad TinpaceioiEvéh&chle TS Crdfaiseah scale developed
G obal I npression Severity, of lllness (CA-S)" refers
byt Ylasgy Hewwdiemp¥ncnfWing. pad Veitian ANaiee e rasptpeowlcctive stress
er-al | =t LSl (oTpRY:: = ROl '
re AR oheri e s PGt e RPN Ben SR iy BEJRLI%o make
meduhnidnys mfr titne tpatoneot 4 paticht’netatisi s conpared to the

verity of other patients' illness. For exanple, th
OFHI A wislberan sebima slmpt ﬁé%vamesc’%lepgfﬂwéﬂ (EST) refers 1o the
i & it t W th yds
ety T et A EA TR S Wity (rariy Myrmar (0 asses the
hy(péran@mtshiosyyplfemusiysteo bf AT8Dy| benzot hi azol - 2-yl ) -am de,

a he scores before and . after treatnent .
(0L Hat s 8%131} ths (e - Hisaki Globg e 2546 E@QD refers to a
sciicORA mdITRE g;%hmid TREQURARN PabiG uld intdrFikGed ah@® 1R CGl is used
conpari son a patient's current condition to his
tobasauienthecendiityi ahillnGen€r@l-8y, glotial iimpratednoCa@l-1), and efficacy
. seven-point scale ranging from1 (very nuch inproved)
1n§%“7 (very much worse). The CA -1 score can be used to

[0TBASAE BscdREeif BRI “CHIRP RSB impression Severity of Iliness (CGI-S)”

refers to an assessment of the patient’s current symptoms. Generally, it is rated on a
seven-point scale, ranging from a score of 1 (normal) to 7 (extremely ill). The severity of
the patient’s illness is compared to the severity of other patients’ illness. For example,
the CGI-S score can be used to measure a patient’s condition after treatment with 4-
hydroxy-4-methyl-piperidine-1-carboxylic acid (4-methoxy-7-morpholin-4-yl-

benzothiazol-2-yl)-amide, and the scores before and after treatment may be compared.
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of post-traumatic stress disorder in response to
4- hydr oxy- 4- et hyl - pi peri di ne-1 carboxylic acid

W@ 200001920y - 7- nor phol i n- 4-yl - benzot hi azol - 2- yl PEEOB2068/070934
treatnment. [0106] As used herein, the term"efficacy

[On0&lexs usef eesid,otha t8aRr€linadat rGlobal shprasibre dmpaveschth@CGI-1)”
atient's baseline condition with a ratio of current o
retierta pe rompapEte ol t 2 tretisivie crrgntopongiitpn de fldg thpscline condition.

oy it i . :
SRR Ko} b PERSP R Syt MhafEhil PERLT AR Ay o
(vassasdi worsppsThd CalHTatore cah besisediosncadare, fdrikgamplel tagrgvement

i ndex could, for exanple, assess the risk-benefit of .
oft Pestriragaict Airesst Hisp Wy, dpspgase to  4-hydroxy-4-methyl-piperidine-1-

- N+ 4= [~ nj ir:di - [ |
cub R AL R (AR OBl £ Der B BRI D Bile€ rearmpen.
[0l 06)0AY uds] haemh, hisr eirm, “dffieact eintdex’ Drtfeas @ absdordRadken®n CGI and
for PTSD scale (DGRP)" refers to a scale that neasures
CogHAESS; thy PaHeNt snpaselshenditily withchragio Qfh@irtent gerappaty benefit to
T | N tTor each . '
so S I RLE Rienb SIS PR I RAUNPROHE N raneing from | (nono)
toPT Sbutsevghsi thyrapfk08ffcAs Usegkstingi postithaanihes mrefulBorder, the
obal Rating for PTSD scal e- 1 nprovenent (DGRP-1)"
efhiggcyriadexpcoplg g examyde) aseesythe i laﬁngﬁF ?é@%ﬁl&é«f%h a therapy such

o rer oSy e R EE L TSR R 34 Lmorpholin-t-y1-
beheothiazolezy yemtide.f or  exanpl e, _ _

P TR R R —
a 5Qfe Hﬁ%%eﬁéﬁ?@@édeﬁﬁé%ﬂﬁf%ﬁ%ﬁéﬁeﬁr %Qfg?%hﬁégf@SD symptom

erein, t erm Anxi ety
clus_aére:r se-txpaaicsca/tdsioal gyediabge/Mambikianahd dryperardi88l0 ag owvell as

di e and quantify synptons of anxiety and
0"632]?@??%6%%% stress disorder. It consists of 14

[0i1 ﬁﬂ MRs &&F Iﬂel%ﬁf, I pedety “PuRE rGRBale Raﬁﬁ[%‘r%to ﬁSDhlg’Qale-Improvement

standardi zed probe questions to elicit 1nfornmation
(DGRPRlPatefen s aoicalvelsaditordadtingusheacsfonderg (DI R-hed wereey much

. devel oped for deterninj item scorjng itemis
infe e B 2 B1y6 ilﬁ‘Pmé’é_g))g,gorP gﬁgﬁ@ﬁ@@f@n@%ﬁﬁﬁ B Bsishgnse t0 a
tréfa@méht,( RRV&GLfble, Ut oex! f—@-lrﬂé%l-? ?ﬁﬁienﬂcﬁﬂfﬁﬁfésac@gﬂénethoxyﬂ-

ears, I ntellectual ect s, mat1 ¢ conpl di nts,
maonphoiisd il dienzrathiand r2dy l0aesday f@arpostyimptats, sticendis@dgr.

o BSEAT e, SRR e S O by SRR EGRE TRt a scue

. y T ; y ‘
deggliﬁg&?ﬁ} Y ARMAMR in 99BY 4O WideREdYard dg%?@@f;sgﬁfg{%?s gf anxiety and

vior at the tine of assessnent.
pasettenonaton stress t disortivt At soonsts wouldditemsli ehedefined by a series of
I nprovenent in a.disorder such as ppst-traunmati .
SYSHH QR '%oﬁiﬁléinalfd[l%?_iilﬁﬁog’ﬁ\sqll?%‘ﬁfmh@r Bl ipRBn rdrom patients or
behbibHEl Wpedfi %ﬁﬁ%l\fﬁé@‘%é‘rg HeWeloted (S dfdhing RERRcoring. Each item
Interview (PTSD-1), PTSD Synptom Scale (PSS-1), Mni
is Irated ramad iSeprait deler opmychfraty O dndtnpresanitety ¢ NbaNkede). Items include

asggqgib o%}!i flsAS rggor(g %?g,e%sflel?e%tua téf?e%ts,sc S‘oln?atl(cM%[o)ri?l%adints, e.g. on
musculature, cardiovascular symptoms, tension, insomnia, depressed mood, somatic
sensory complaints, respiratory symptoms, gastrointestinal symptoms, autonomic
symptoms, genitourinary symptoms, and behavior at the time of assessment. For
example, a reduction in the HAM-A score would indicate improvement in a disorder such

as post-traumatic stress disorder.
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Depression Inventory (BDI), Ham |ton Depression Scale
(HAM D), Revised Ham |ton Rating Scal e for Depression

W@ RMR8DR36 Maj or Depressive Inventory (M), GePCEUS1008/070934
Depression Scale (GDS-30), and Children's Depression

[0l Délexs EEd hereigftae ténsadStirddtanalInedbw sfot IPASDHiI(BYADSD), PTSD
assess, measure a sign, syrrptom cl uster of

Ink%'glpwt (,’Pg§}?a]t)1 RTSP r%@@pt@p S%HQ AhYled Elnte@,atlonal Neuropsychiatric
S [ h Ler c
IHEPEESEUTNY. LRl ISR PR gSioh Db SLIRSBIEDRS)
Dma@wneﬁwemo@ esRle Hahﬁttorﬂ”%ptb@ﬁﬁn &caleq@AMaDE Rdvised Hamilton
npt om or_synptom cl uster of psychiatric s

nmpt ons o
Raéﬁs& 2¢akc foyr Dﬁﬁ@ﬁ&% SRPRSDY, MausBepiesvry él%ven{%y M Geriatric
r e »
D%%}E’%%Héf?yiesg I@% Z)\ﬁlg ra?ltd;/tﬁggi%n S D%ﬁ%sgslérﬁp ﬂﬂ%%} C(&IS)I) refer to additional
scalesl gtae tiagassepadsadseohesynpi oign, sylrnptdsrpas;&nmmnd:msltqr oIf Ipf)ﬁ-traurnatlc

of ost traumat i c stress di sorder [0112] As used

stigey @pgTder, ARKIEr o dPFRIPYONNt score” refers to a score on

i t S e
031, SR el oSS RrB s LU S5 et
messectdhar eisoaletthe measmcs badedst pae spar eympteferos sympsom cluster of

Score, on an i nst runment t hat assesses OSt traumatl C
PSYFRHBEIS SYMEERe FOHFY of T RAS{TATTHE 1EsHS 6@0@% rla£cHaRembodiments,

L 4heiredSRA RELEID, iliB&ideoMscOMRT Al 2 SEAT SympRLET t

ato a s%m%?I ﬁ gcor élon étk’insstGr uﬁgnt %hfﬁq’ agmgssess%’mp om

clpst agsoautd symptoht, s aniicSOﬂl deity liferof pestttedumatic stress disorder.
an_overall score is the sumof a score of

i ments
lﬂiiﬂ /g%g%ed&}?éelaf the yiept off%ipmély Fﬁﬂr%nﬁ Eﬁrra & apseore Qagcingffpent that
as§éég& tradrHB Csttreg’si"dlg(ﬂhérytalké m%fofr 'aﬁ eatlﬁg'ﬁj[ "
I mpr ovenent. Used her el n, e term"rel apse
[0i1 ti|eAs utad hreeaiacthe rtennc Ebaselivoscoedyi ne&rsn fo atcdreaatananstrument that

ynptom of a disease or disorder.in a patient. [0116]
asﬁ%ss?fspé?dt HRFBIE S15es Frrdeierriar i F%%Wl Oéélt’fe? nefect i ve

[O?Ele]uﬁ§ us&f“ilglreﬁl tfe t[é}ﬁl a&%‘l’&ﬂf scc‘dftt’f 'r@f'el%% L Quir Q¥ 'tﬁ%esc%res on an

rapeuti c oufcome regarding at |east one sign,
Instyumadnd nthato ssasss © qloat- milmqmpstnsms afisaadeti séasertanli sabadments, an
or .condi t.i on. For fe in certai n_enbodi nents the
oVgradlo At 1yt pHBrOf Brs nﬂﬁ #4 K3sti QuopeEpympieinsy symgtom clusters,

asYt @A e 1§l tBms L a&rUna(Fa?l?r HfMFPé’ac? GnldGRptdRRfAL refers

to I ncreasing t a patient to experience a
[0t SHuhmtised vaeﬁntthwtetrhnu'elapw’frefem@ eosturenauorat o1Gening of at least

stress di sorder | ess post-event synptonatol ogy
OUSrSyH’ip%B?? gicr Oﬁg erH’catPei}FeP‘? es of daily living. In

[0F ?(f]t AR DsRRedh mtﬁase' Ifrl}?é'r%e'uﬂgal g)eecfféch%‘ Gfofih réf@fiuts %ﬁ amount

the synptons of post-traumatic sStress disorder.
sufiScicrg eto ﬂmelveilena, thdngpenge mutordrogaidsige i hgst owf eugs ‘syanptorn or

dosa relmen or.afir ent tha..over aps with .
aS{i(H:éatg(g§é{ nd16qas%l élé%l%%]a HgEeid itigg}. Kpor cxample, in certain
erﬁﬁdﬁﬁ&hérﬁpﬁﬁl{ﬁ&%@ Bis%fcfeﬁtdr‘eﬂncﬁfloﬁ ﬂeP'IfSIj st agent and the

second agent. dosag€ regimen is characterized by
[0dbEHaye umaldmnd:m, the edprsi C*ympmnmgdumhemaeﬁ refémwotodosageng the ability

of &9 gi nens overlap if betwee
a “patient to experience a traurnatlc event without suffering post-traumatic stress
disorder or with less post-event symptomatology or disruption of normal activities of
daily living. In certain embodiments, improving resilience can reduce the symptoms of
post-traumatic stress disorder.
[0118] As used herein, the term “coadministering” refers to a dosage regimen for a first

agent that overlaps with the dosage regimen of a second agent, or to simultancous
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initiation of a first and initiation of a second
admnistration of a first agent, the second agent is
wa@eawpnoieser ed. [0119] As used herein, the terPCHYSIWWE/070934
refers to a substance including, but not limted to a
ad@hﬁm'rﬁ)t&in efahp ekt dgers wa tiesscdorih@deht. N ldesdge@egimea is characterized
npl ex organi ¢ conpound, a protein, such _as an
byaﬁ@sas% YroBRL, disanensely and deiteR. Jrvoadeest EFHMEBNPYSIiEpri§ between
ruct
RRAET A BERTR ey BB i SANSA S AT the second
aglst Wagaitiecedn, the term"A A receptor act i vi ty
refers to at | east one activity triggered

[OAFY captsse hepsin, th o) “agelit reies 19 p ayliskdce 6101%%% but not limited to
I
a @ﬁéﬂnkkhj&?rg%n?e S‘g‘%lgg% g?sttcll?adfn e%ﬁf‘e ?&6% Z\ﬁrj{% b@%&ﬁaécﬁnpound a

prbeireisnch then taetiodynadadtiodg’ fralgm‘eﬁr er & @r@hlan@m@surg an antibody
altering an activity, function, or feature.

?e%f‘r%wé I SSACHECROMBITHRA Y O AR dhq BT ar BRINA ]feéi%ltlﬁ N |ggganism.
[0 (ﬂt}g% g@%eﬂére{n tG ‘tzl;] pﬁbts a&fw hqreife?sc{ Oht 1@@19[1@[%] activity

rein e term™ mnergCS|gna|ng
tripgéred $y 4o AS’ecg:lp&ir Foansdugt ibanndtrlingiger edtheyacdoipamanéde adenylate
aﬁg its. effects on neuronal aCtIVItIfF There are five
CYE HSWACt MY atprTrar i CAMR deyelsy and ealgym flyxie [ ecept ors (D

[()%Iﬂﬂ dz?%)glseglpgeég’m[)alel ﬂehﬁ %ﬁﬁﬂ&&r’ %ei%th’o glﬁngl‘ﬁg (Br %)erm an activity,

opanm ne I ke receptor £ mul ate
fuactemy by feaayell Eemambldmandagag hay bddlliateeleves eph Gacsor by clevating

i nhi bit denyl yl cycl ase. Dopam nergic signaling
oragdrsag %ﬁgq‘(ﬁg§fﬂ?‘?‘ é@t@Fonal activities including but
[O'i‘?i] Al ﬂkédegergg : emmao‘rdoi)aﬁﬁﬁi@fgtld & nalg%i’%fe?sc{d é’ig%%’transduction

nmotl vatl on an eep, entl on,
trigeardibygdofadiliz8 JandEtsheffisctobn t iomadnahgcvipad. i diere are five known

di d h
O RS i TS L S US55 o 02

Aot [ I
D} Pﬁl}({ig?ﬁ X?@l&ld nétotfsiﬁﬁ%ﬁ%% rtlgylnbeﬂfeelfefcglﬁg g ngnlﬁlgg%a’sgé}dgﬁﬁyl cyclase and

bifidinged MRxlike recapiophmhitrts &dghylble opoddshi diapaﬂﬂne;tgl)c agnalieg causes
[d012ﬁi]& In certain .enbodi ﬁ?s t he .net hod f Hrt he
chapgqs el Ul AT EEL Moyine OHEPAEREL 49 by B Pl Copyigion, motor
W%Qt?\fatl@ﬁ ah@f‘b%&ar@ %fee?”ﬂ@&d %&@ﬁﬂon §1€d R&in! f rom

benzodlazeplne a selective serotonin reupta
[0l 23i Miethods @Bﬁi@ht)ng a et dmgrmse)d espthnpqrﬂn-rtnanmane siptsakdsorder are

pr(b)r{}aFé) Ihte]?frl% (e r%RI ewaoég] ﬁ?fﬁ{g rpli}l:}ﬁr]%}ﬁrgi gfrk?el(( gﬁ%e?llp I&)b {herapeutlcally
RIS o dARARHE- i faARet-LBORIORiaE methoxy-7-

adenosi ne A2A recept or antagoni st, a nonodm ne oxl dase
morpho -yl -beMAadhipzol&-plodinuda. ( Na) channel bl ocker, a
I um channel bl ocker, a ce a nd peri.pher aI
lﬂi%ﬁjg £GP @RergiodiBTEht e 4Rt Q@c{) %ugf? IRy aFoadmipistering a
th&dp&NRAGY C cASARS tamAnF eBE T & 1845t PRhE PBALA! o ?&{t,a selected  from
adrenergl c receptor antagonist, a NK-I receptor
beanvdg@pinst | aa sclectli\'rec ofera@piin rrelllpialsﬂ nighébdtoor (33RF;) a serotonin-

nozgélﬁ%gwp I1r%upt I1t(0:15rjl l(SIQﬁi)I de orreepsn?e%ﬂ}’l{lg %dp%ﬁéé 1n1(1)tb1tor (NRID), a
serotonin 5-hydroxytryptaminelA (SHT1A) antagonist, a dopamine p-hydroxylase
inhibitor, an adenosine A2A receptor antagonist, a monoamine oxidase inhibitor (MAOI),
a sodium (Na) channel blocker, a calcium channel blocker, a central and peripheral alpha
adrenergic receptor antagonist, a central alpha adrenergic agonist, a central or peripheral

beta adrenergic receptor antagonist, a NK-1 receptor antagonist, a corticotropin releasing
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anti convul sant, a glutamte antagonist, a
gamma- am nobutyric acid (GABA) agonist, and a parti al
w@00ahenBst . [ 0125] In certain enbodi ments thePEE/UB®a%070934
one other agent is a SSRI selected from paroxeti ne,
faster t (GRINantagbhiad, opi asypiesiCianaliqpeamt/aatigsyichoeti atcyclic, an
0126] In certain enbodj nents the at_ | east one other
anjigeintulsagt, 3 ebpimmatsaniagorist: RregmnarBRebiEC agid (G4t ) genist, and
ﬁd}ﬁal‘@m Axine. [0127] In certain enmbodi ments the at
ast o other agent is a NRI selected from bupropion
[0228)] lat ke imbedinicdis2Ble dtnleaardrai othembgetitent SSRhacktted from
| east one ot her agent is a dopam ne b- hydr oxyl ase
PARNHIBE 1 SFrABE SRR FRF ifrdpnams vk fIUg¥ates-sul f r am

[0&9%]21%] cérﬂmﬁ %ﬁlﬁ:)galﬁleﬁ{gbﬂl% Aegel%&s% c;nr%eotﬁ@r h?&%tls %nsNRﬁ Q@fected from
agent I's the adenosine AZA'receptor antagonis
ddl@tdtlael,eﬁtﬁalzzimﬁe ah@iS0}fakinecer t ai n enbodi ment s the at

east one. other agent is a sodium channel bl ocke
lﬂééﬂe@t gdtaiy @mbpgmnﬁ henat 1@l pagresicpagant 1s a NRI selected from

d val proate. [0131] In certain
b@ﬁ%ﬁ%&)?@ﬁ#g& eetﬁ%t | east one other agent is a calcium
[Od:lﬁﬂrllﬁeiertbinoalklﬁfduﬁeﬂte clicest [E4soon¢ athet ag@it iea dopamine B-hydroxylase

car bamazepi ne. [0132] In certain enbodi nents the at

inhibyer scheieddfroramepigavit and disHifira@nt ral  and peri pher al
(07293 c%{jcﬁﬁrbgﬁr@ gmén‘?scfh%ta‘? ea@t‘Un% QR Skt Qﬁl%sid@nosﬂr%lﬁilx Jeceptor

n‘certaln nents t | east “one ot her
antdpensentraddfyldinpha adr ener gi c agoni st cl oni di ne [0134]
In certain enbodi nents the at | east one other_ agent i

(043 Tnessttpm crpbodiaenty g & lopd e SHhcs Reeryiie arwdiwpt %ann'elsblocker
se{ﬁﬁ{eﬂ% &Hno‘%ﬁgl% ad&%a%az%]%lgé?b@:arlogze filet %}J‘va?m%' ments

l'east one~other age I’'s an at
[0&311]| Idemtaﬁlsamlﬁddanémtp $h/eczt’tdbasa: ofebdet aglen‘t fiomcelcaimz ejdnnel, blocker
r| speridone, .and queti apl ne, [0136] In certain
cfr%motflal@e%%g%r HR&HNer agent is a tricyclic

[Og%eﬁt &haf’ QRREEL R Llﬂ A&t o‘ﬁﬁ%ﬁe ' g@nt e Jn@m Qt?d Heripheral

epin, Impramne, nortriptyli rotlptylne
alplid adr@reagit ieepiod Adgorlin peeotiai n enbodi ments the | east
one other agent is an anticonvul sant selected fro

(01 holnraegpnesmRodimpein e it st GectbBgeni héee SralTpr %aliaeadrenerglc
agfor%g{ Qm{& and | evetiracetam [0138] In certain
e

I'ment's the | east one other agent is the glutamate

[0aB4]algapitsin chthpidinaemid e 2038 ]ont bthee agant is thebadiaenpaipheral beta
the | east one other agent is a GABA agoni st sel ected

adrengggic receptor antagonist propranolol.
[0135] In certain embodiments the least one other agent is an atypical
antidepressant/antipsychotic selected from olanzepine, risperidone, and quetiapine.
[0136] In certain embodiments the least one other agent is a tricyclic selected from
amitriptyline, amoxapine, desipramine, doxepin, imipramine, nortriptyline, protiptyline,
and trimipramine.
[0137] In certain embodiments the least one other agent is an anticonvulsant selected
from lamotrigine, carbamazepine, oxcarbazepine, valproate, topiramate, and
levetiracetam.

[0138] In certain embodiments the least one other agent is the glutamate antagonist

topiramate.
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val proate and topiramate. [0140] In certain
enbodi nents the | east one other agent is the partia
w@00aHtnBst ari pi prazole. [0141] In certain enkCHUN®OL/E70934
t he 4-hydroxy-4-net hyl - pi peridi ne-1-carboxylic acid
[0439] Inekhaixyembodimg@hothicNeat yile dtbaizapthi i8 2k ABAYdghnidmictited from
reduces at | east one A2A receptor activity in the
valpipategnd tqrarprmie. | n certain embodinents the
y r | V4 .
[0f4(¥]hlg)(93%aln e%{glaﬁetﬂs er‘{ 1 esﬂg)gte h(?tgélg ?ééﬁty}fﬁ)iﬁg n?%ééll D2 agonist
mﬁukd& es dopam nergi c signali ng in the patient.
i0143 In certain enbodinents th
[0 4Hy1ar0@azt9m4€rﬁ@dﬁwnt9 ﬂbf‘ef‘Thd'Fhf?é‘-Yt‘L'@ﬁ%bﬁmeﬂémﬁcll eprpoxylic acid (4-
) i 8N z vyl
e e e
acﬂtqtjrﬁﬁ&bp@ﬂ@tm gn of the post- traurratl c stress
di sorder in the patient. [0144] In certain enbodj nment

(0443 1n-gsyiainossy) Qﬂ-lwel@twhe 61%@?%&41@@&%@%6%%lccaébwhc “acid (4-
I I
métﬂgﬁ'ﬁz g %M?IYH_ - %E@Jo‘ﬂ?aﬁ-& %1?2%5%;@3?8%%{ S: g%lél?é%lge ignaling
inalic pem@at. one synptom of the post-traumatic stress
d| sorder in the patient. [0145] In _certai.n enbodj nent

1034 Ta-gsgainosy bogimerh e 6Tl‘pfé¥qxar41@eth%awsesiw1lccaélawhc “acid (4-
métﬁgx : %M‘fﬂn' ; JBQI?JO& azol 13l 5%1?3191&@ Weé&&' ?atyllgastanl)&e of the

one equency and int ensi ty
fraquch@asid onensgty nyitad m&afsi Uﬁd agnm‘f thdr poprasduntariagradsi dlsorder in the
stress disorder in the patient, wherein the synptom
PairRist er is sel ected from reexperiencing/ intrusion,

[022!'@ lgad%‘&ﬁfn Hﬂfﬁ S dihen@6k B ﬂfo@c oM Ry1 % LAl 1”% ﬁ&lﬁl Mheid (4-

i ments e re-experi nC| g/lnt usron 1 ncl
mbthasy-7an@phdlin-¢glHbeetothi savd-2iyij-amsdev erctitigs meat least one of the
recol l ectjons, recurrent and di stressing dreans of EFe ,
frequgneyREIccIndspsity 0 a&[qaﬁgorersymécrmﬁé thes Pos-tiapmatic giipptdizorder in

th@é gidcwere recurring, distress when exposed to trauna
n1nders, and physiol ogi cal reactivity when exposed
[0145]t Inaaentainr @nbodiersts thédahpHrdxy-4ecthyi-piperibindi lnmb&yﬂlh eacid (4-

physi ol ogi cal reactivity includes at |east on
methey- ?ravorpe@m ? %61%?0 thigrobrerd)-2pideqi igdusest ¢t o ea%y?rﬁﬂm of the

f |
T
dismrders eins ahy patmn Wh[erelertthe nsentooh ndmdter tike selecteéadtom re-

one specj al sense el ected from sight, hearing,
XPBK MR HiOn X gidanccpn i ad hRCTEINE, n enbodi ment s

[Otlm 1At cdrB35 enfB8iments the re-experiencing/intrusion includes at least one of
recurrent and intrusive trauma recollections, recurrent and distressing dreams of the
traumatic event, acting or feeling as if the traumatic event were recurring, distress when
exposed to trauma reminders, and physiological reactivity when exposed to trauma
reminders.

[0147] In certain embodiments the physiological reactivity includes at least one of
abnormal respiration, abnormal cardiac rate of rhythm, abnormal blood pressure,
abnormal function of at least one special sense, and abnormal function of at least one
sensory organ. In certain embodiments the at least one special sense is selected from
sight, hearing, touch, smell, taste, and sense. In certain embodiments the at least one

sensory organ is selected from eye, ear, skin, nose, tongue, and pharynx.
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sensory organ is selected fromeye, ear, skin, nose,

tongue, and pharynx.[0148] In certain enbodi nents the
W@e@oMende/ nunbi ng conpri ses at | east one of ePEDUSR08/070934

avoi d thoughts or feelings associated with the traumg,
[0ed8]0intcsrthia cmboidinetd theiabdidsn@/musibinatdrpses hiladst bhé yf efforts to

to recall trauma or trauma aspects, markedly
avgidrithfughs gos ﬁfteélﬁé%tasﬁoﬁlaéngﬂthl ’élﬁn“{fa“é’& |€Rff0tfise@ avoid activities or

n 0 n

S BBl 5SSl FRLASIRIE O EDFEA s i

s@mﬁwrne act&ﬁﬁd:safeeaﬁg@ @ﬁdexacaﬁﬂnmmmhrygea&aofromtceﬂbrw rediricted range
unfam |iar suryroundi ngs. [0149] . In certain enbodi nents

oft HEchy58raPb @rszFeSE%‘ﬁ%‘FFisf@ Tt SqC@és%le@We gl ety @poeipted with
qu?‘Jn HaPSurPu #n% ying asleep, irritability or outbursts

anger, I'culty concentrating, hypervigilance,
[Oeét&]glgecataﬁd eﬁibﬂdihh@tsr éspbysearoasudl cdmpirietsy af teamn one of difficulty

Eotentlallythreatemn% stimulji. In certain, )
WBoeh HENig ffleep, irritability or outbursts of anger difficulty concentrating,

r | i . - .
pSEAAY B RUBE R, AT oy Beldify, thrcatening
stinaili. rlﬁdhﬂantdﬁﬁ)oﬁhyﬁits:ﬂﬂe 4ahtdroi}y4-®feth§h@1midhml cimboxyhc acid (4-
spond appr.opr ely an ronpt | o the potenti
P aHTHA0LS f‘ﬁ&%ﬁnzolﬂm@é% (e iﬂeﬁ n@h@é&%@ﬁt@ywﬁ@ ability
of@ﬁ%%%{&%fgftg?poﬁﬁ'abﬂroﬁﬁat@ﬂr ﬁQ%r&ﬁﬁtﬁfflo thé Boféﬁﬁélﬂ) t'ﬂreatemng stimuli.
[04501ylair cotteidt-cntoldimherpd pler ipdiicre- is- £ athildxyl ao @oledeent.  In certain
(4- met hoxy- 7- rphol | - benzot hi azol -2-yl)-an de
rbadiiEents athy e 4dvdbR- meﬁwipmeeaweﬂcgﬂr ey liencasti ﬂ/n@fhoxy 7-
@rtphbl%@gr 1Yz hlgibl-olr- IZMHQ&@%(RIC& he RORsild JEMBE! Fequency and
ress di sor er nth pati ent, wherein t'he sign or
ingeysipt ofnat skeasebm:sgd G lepiomom@ﬁ]m ps:fmtrammagl sta¢sedlisorder in the
behavi or, repetitive play tgat ses aspects . of
PAIGRL PhsTs OrY TPk SRS selft dhPEndieierniz Plgitpiad ehavior,
n fi
regéeﬂr'i{vgl é}laeﬁtg%tdlg %‘étggs t%g’[g&{s bE KL EARRL nﬁ‘fghtet{nqg-‘r{ﬁ&arﬂﬁ which lack
redegmj/ﬂwthopntbntmn&ydaumaﬁpcmﬂw rwndtotmamtboxyl ic acid (4-

[Oggﬁzlgeértgwengr{l AL gh% pqzxgt éWmeeég&ﬁ carboxyhc acid (4-

?ﬂﬂlﬁ’;? bi IIlQOl’YMl%llﬂl -RQP. tbeﬁioﬂﬂg%tl e ¥ 'élﬁlﬁf%sre&iﬁc%g HQQBCIa@ILC%COtf %ﬂ least one

drug abuse,” al cohol abuse, d depression In
dimﬁemnorbﬂlﬁﬁl} pbst-teentatic rstressbbsbrdmeﬂ;ectddefrom drug abuse alcohol

rgxy-4-net hyl - pi peridine-1-carboxylic acid (4-
abh‘é? ﬁ89<§ 1¥ Wﬁﬁéﬁ??}fﬁ%l benzot hi azol -2-yl)-anmide is

| e 1 > -
[0‘[”1‘%21]1 17 c%hﬁfncglrﬂ{)(gnﬁl&gts RRd hg@nltrcg&(lﬁm‘afhyi PieBdRed@Warboxylic acid (4

mdthhmdﬁﬂnqrphelrreﬂy%belmoﬂaazodiﬂmd) hmoder iy oxdyrinisteami @ thé-patient once
nmet hoxy- 7- nor phol i n- 4-yl - benzot hi azol - 2-yl ) -am de does
Or%’fcec?a e at | east one of drowsiness, |assitude, or

[0853]Emadek@m &ﬁbd@ﬁ%ﬁk tﬁ’@q lﬁhb@'yg@hleﬁﬁp-ﬁﬁiehﬂﬁﬂegscar[)(g&%é]a01d (4-

In'certain enbodi nents
mdthhyyiﬁongrphelne#-tywbelpaoﬁaazodimud) -hmeder ldogy Inot @obal af 4least one of

ORI PN B ARBUPAPT BREALOHOHE 6P Rl S ely

(085418 @rthfnPUBSdife@Y 8 4-hydroxy-4-methyl-piperidine-1-carboxylic acid (4-
methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-amide is administered to the patient before
or immediately after a traumatic event.

[0155] In certain embodiments the at least one sign, symptom, or symptom cluster of

post-traumatic stress syndrome is diagnosed or assessed with at least one of Clinician-
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[0155] In certain enbodiments the at | east one sign,
synptom or synptom cluster of post-traumatic stress

W@ wdooies i s di agnosed or assessed with at | eaBCT/O8208670934
C i ni ci anAdm ni stered PTSD Scal e ( CAPS),

Ahintteie@PTADBodlS (EALS), mlﬁﬁblsﬁfaic&nﬂ?afdredZPTSEFﬁaleZB’art 2 (CAPS-
A i ni.ci an- Adm ni stered PTSD Scale for Children an

D)addimidprsiydgnipigigred. BASD |Seplgctor of higdrem ande é|dele§<ree§ (CAPS-CA),

t
I Re 6L ER AN @?w}ﬁ%fﬁ?% SRRy ESR, SIRRA Globa
Infpeyssiont Scatef (AGT),NElsd el GdbbB)ImpLdssioh Saleridy @b dliness (CGI-S), Clinical
InpreSS|on | nprovene

| ing f
g nyprgision Inerpycmany &Q&éﬂb B%qkeF@kObﬁlgR%ta}ga&t?Stsﬁgﬂa@o(rDGRP),

AT R O ey v oy A (Rl PR bty Scal

(HAMeA&)g|SeMC(uIEEESBtdmewPfBS[BTSjm@ﬁIm&B!:)aP@SDFISE&r‘h)ew (RTR8D-I), PTSD
i onal._Neurqgpsychiatric |nterview (MN

S%%Ségﬁéé@&? ASBery Dépt il Ngurapsychiat rmlcfp@mew (MIND),

Mgﬁngm@?yp %%ﬁ%?oﬁﬁir@%’sgcg% Rég%é %@51)3 (R%pnkgg g?:)g ﬁfeglr%%lgﬁ] Inventory

(BDHEpr éhtﬁllkmm (RHRSB)oN E/Bqlor(HkMFlé;SRVﬁsddﬂ\HmmMDIy Ralg) Scale for

Geriatricg ressjon. Scal e ((GDS-30) d Chjldren's .
D%&ésgls{w%ﬁaewioaﬁ’ﬁpr%mw@wmw Wb iRt Praression Scale
(d'tysj@@)xyanﬂ ERLAN%h 5P ijrﬁés%l{]?nde;{ BOXYI{ 'cgﬂﬁﬁ' bodiments the 4-

hoxy- 7- nor pho 4-yl benzot hiazol -am de
h}&ilrcgm 4-nmdr}tl-lpype¢1]dar®gbsarho&3dmr e oracmit I ed&tn@hmye?-nﬁﬁﬂ&linA-yl-

§1a|zol %a&ndgplgg%gglt yqug@ges epggrq on ﬂhﬁlﬁ)ﬁchh!Bﬁ BEBE CAPS-2,

CKWCQ\ TRIRAE R'V@bl @%3@0161”96@@' pdigp GEAM ‘A, SI-PTSD, PTSD-
enbodiment s t hé 4- hydr oxy-4- et hyl’- pi peridi ne-|

L, -R¥-hoMADBS adiY, (HANEDI;]d?(I;IRSD MDI, GDS 30 and CDI. In certain

hol 4-yl fi |
CrSUBELS oo B TB LSS T Bl 16 SEBiEthony-T-
m&¥ph8fin-U8AHen AL a A1- &%mﬁgp§g§1ﬁchrﬁ§v tagedd AndeddpWit  score

In certain enbodi nents t
cofnpayadi toyaybadelinet sagte-qui apétasdomaeeﬂ CAB&;@AR&M EESJES-R,4nd HAMA.

t hi
IR SRR ra Ae RGO T SHURITURE it Leponadiss acid (-
m@tﬂo;ti}h@ nn%h&lnh@—‘ﬁt’l%@nz@@ﬁlaﬂol-écﬂ; ﬁl%ld%f aﬁlgﬁl@i@é{tlyonem@feaks the

(very I mproved) and ('much inproved). I'n certain
prepdytidin o responders Hnhipd righilyl havingt@fyl-L piques oldinksast one of 1 (very

-carb

i BRSSP imnr YAl G SBPOgigAmys. thepydrony-4-

mbtAGLFipSESint N %aﬂfo&@ﬁét hel Q- rﬁ&ﬁ&@nﬂ%&pmmmfl %Bthhazol 2-yl)-
having a DGRP-1 scores of at |east one of very

armdp nw@ggts ‘qu@r@qrmchf reﬁmmi@e;d;n the D @GRPl diaping a DGRP I scores of

ot FEROPhE! DY PR EiPelon R L e g e ol in gpbodiments
anP@&tall SRHEH 4t Geast 6888 aflicBQIAB lof tHIC APS lagdl rfhee@npdz ¥8AdiSative of
an overall score of at least 18 on HAMA is indicative

post-trayitest gtreaﬁi dspiler.. In eertpar embedimehodinmvgradl sgoscelra ledst 18 on

east t |l.east one of the -I.angsthe P- |
HRM R G f R R it et e PEbgARAG pre o i east 3 on
at [ Q36&1e MBOCOT-9vhd e PGRPIES haditioé of pR@kdali@atic stress disorder.
post - traumatic stress disorder in a patl ent.
[0156] Also provided are methods of treating post-traumatic stress disorder in a patient.
The methods include diagnosing the patient with post-traumatic stress disorder;
administering to the patient a therapeutically effective amount of 4-hydroxy-4-methyl-

piperidine-1-carboxylic acid (4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-amide;
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The nethods include diagnosing the patient with
post-traumatic stress disorder; admnistering to the
wQaiem23@ t herapeutically effective anmount of PCT/US2008/070934
4- hydr oxy- 4- et hyl pi peri di ne- 1-carboxylic acid
askebsinRtardxast oneof B, ispmAtoy, dmar@mﬁﬁd)ramhst& ofl ﬂosa-ﬁiaﬁilﬁatic stress
assessing at | east one of sig ynptom and. synpto
digqrer; @pd dipteg;@gpng that teg ipestst{qug@gc d‘ltr§§§r %@rde%lﬁdlmproved if the 4-
rau Cc str,
hﬁ%;&g {/’13%&1{1% p'i}%?l{d}{% ggzgrgé)%ylﬁ: mfﬁqd ol b e(g%gatﬂ'dﬁof fftpHotin-a-yl
beilz@thfaholle-bll)eanadd: deduces at least one of sign, symptom, and symptom cluster of

(4- met hoxy- 7- nor phoI i n-4-yl benzot hi azol - 2-yl)-am de
POsEHAEBY G rePLdisR dgihe of sign, synptom and synptom
er p t d o1
0o ol AR AUTE e HARER, bR Shotugdl@oknkfistring o
therapelnicallgt effediyca antvmnapefit atcallehsy ehé eothcye agﬁmumelacfed from

at | east one ot her agent, selected fr i
beggpdizeP e pf naClCaCe| WEQIPRIA JENRIESh %?bétﬁbt £3RI), a  serotonin-

I
R HRE RS m BEELONRTL LIRSS eSS, v,
sefdubiin, Sdlyﬁﬁn@trgpﬂamnﬁe—llzhy dsHAYA) y phtaginie) A (dopdmind) B-hydroxylase
mgntgg%om a dgopam ne b-hydroxyl ase i nhi bitor

2 AECTRSIC /e FRCEPIOL A AR st moRodBG AMdAR iBRibHaRAMAOD,
I
o A g S B ShincE PRER, o 8 REK &R péfipheral alpha
adadrehac acteptoe lagnagomsicepbmal a;tlﬂmgadmnstgic agarestt & adntall phaecripheral
adr ener onist, a ce a1 er| heral bet a
beéqﬁ FaST cgeqe%&og&p@lgo%lﬁtt ag\ﬁ;% Srte op@&@po(o&lcotropm releasing
fagt} bS antaBofiQf, T huf O&t?’ﬁl@!ﬂn aﬁﬁhé;iﬁéésﬁg/aﬁlﬁﬁsf YRho6CRE) tricyclic, an
ant agoni'st, an afypical anti depressant/anht’i psychotic,
andicomiudsaot, |acglutamaaramtargom\su Ia@mma amglbugrated (GABA) agonist, and
ant.algg i st, a gamma-an nobutyric acid (GABA) agoni st,

a %%ﬁotnﬂsél D2 agonist. [0158] In certain
[O?ﬁng)%ﬁfnietg%?dlﬁem ROA My AL Nl et -BEIcHEInR 8 tarboxylic acid (4-
metbbxyoXymatphaiphol-benzdthibzdb@ad ptimidez oled@eey| Jat aldadie one  of the
f reduces t | east onﬁ of the frﬁqgenc and i.nt ensi(w 8f ) th
r%‘l“e’f“é‘/a@% Bresty g abfeashangaigp QAR ERUSRfig SEess disorder i the

a@ll sorder in the patient. [0159] In certain enbodi nents

the 4- hydr oxy- 4- net hyl - pi peridine-1 -carboxylic acid

[0@5,9] Imedehterny eridbaripmpitts tha 441-y;it0xlye4?mtliyil apotiddeyll-Jarborytie acid (4-
duces at. | east f. th uency .and int nS|t of

R oR T T e P BrvoBt Ao YL B, At c bt Tess ne of ihe

fréqqu%ﬁ?ﬁﬁﬁ{d inferdsfie oPat leﬁﬂt onel G m lof tE@b&@tﬁuﬁl@gQ gﬂré@ rﬁlﬁrder in

hydr oxy-4- et hyl - pi péridi ne-1 -carboxylic acid
th¢ patiamet hoxy- 7- nor phol i n- 4-yl - benzot hi azol - 2-yl ) - ani de

108601 5 S e B B (LD Eio T R VB E R Py acid (-
méﬁlﬁfysﬁ rﬁ’(‘)rﬁ%lﬁﬁﬁ yl-BehZdehiPAN 28N5-amMeer Rk NQt SYIRE OfRe  of the

cluster 1s selected fromreexperiencing/ intrusion,
freqpondancd imendiiyngl, abhashypesamptosalclusten afetht apast- _traumatic stress

diseor}geordi ine n[fles %atltient, wherein the symptom cluster is selected from re-
experiencing/intrusion, avoidance/numbing, and hyperarousal. In certain embodiments at
least one sign, symptom, or symptom cluster of post-traumatic stress syndrome is
diagnosed or assessed with at least one of Clinician-Administered PTSD Scale (CAPS),
Clinician-Administered PTSD Scale Part 2 (CAPS-2), Clinician-Administered PTSD
Scale for Children and Adolescents (CAPS-CA), Impact of Event Scale (IES), Impact of
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| east one sign, synptom or synptom cluster of
post-traunmatic stress syndrone is diagnosed or

waz®essedo wit h at | east one of Cinician- Adm nPGI/E829d8/070934
PTSD Scale (CAPS), Cinician-Adm nistered PTSD Scal e

ERat Scalc{RARSd 2)ES-Rl),i @llﬁlbﬂnGMHi Hh}it%@i(ﬁd SP&T&@G(I:)@KHmﬁ@II Global
Chil dren and Adol escents (CA npact, of Eve

ImgeessionGemayty af hhacee (6PEve rﬁhng@éﬁéotméwg@ésm E@rRyement (CGI-D,

n I
D éogiall :ln'pr egglfoé elgzsr%:dl? y(&?ﬁ#fléggsb C?gl F%u‘ﬁ@ for PISD scale
In@rd)‘mnmlt (OGHIBI), Haptiksis IPthdtyfrﬂo@lee(ﬂAM AL trhgturcBulnerview for

Rating for PTSD scal e ﬁ’) Duke 4 obal .
PTREDT (oh POD) P PESEL AR B s PaSBYEn £ TEBRSIPym %q 1<%$s 1), Mini

I B R ) Ul r AP, PR PhE eprossion

R4t da)g (NMAﬂDRS)nBeclnEtepmﬁﬁbn MhﬁmySYBDi[)aHalnﬁltd)mmpteBﬁm Scale

M N I\/bnt y- Asher g Depressi on Ratin al e
( AM@%)RGV%Q ABsPR &bk Sl it QFQTGESB‘ES} fRHEQPS’I Maier Depresswe

I t
SRR, G5 A By SR QB Pl ORI | Brssion e
(dDiyentory (MDI), Gerl atric Depression Scale (CGDS-30),

Wg&ﬁﬁ@@&%ﬁ@ ﬁé{%%a@saé %'f gﬂ%ﬁé%ﬁ%‘m% 016elJai“ﬁnt The methods
inPlt eMidmiflier et BOAR A REiNES BEPLURLSLABLMI o 4-hydroxy-4-methyl-
PR SR L HRrice RaRd

therapeutic Ive a
pigeridiak-bropebbdxphid hgitl m#-pmth(ﬁqyﬂb-moiphm]mb‘bxly‘bemoﬁmzazdl -2- yl) amide. In

co i, BiPDR Freei gt REREt FERBL OB FaRTTER S dqerspeutcally

fRRAML Rbghesf NI cit lAE ro@l’?é%%g‘eﬁtalsélléct@a fRA! b¥eofMReRhe,Of selective
at | east one other agent, selécted from

sehemzodirapele n m,hl‘tatoss e(SG&RID ve seo@hnnnwrepmagﬂtraice reuptake inhibitor

(SNMIbgh v ey el 3T BRI s SEBpHee PP BI Fesfamine 1A

(SRl an@ag%ﬁfspt@ﬁbﬁhnq’ing Wﬁ)ﬁﬁ'bﬁﬁé@ét et Al édgl@)ﬁ}le A2A receptor

ant agoni st, a dopam ne ydrooxyl ase 1 nhi bitor,
anmntssmmoma&nmecrecpdasﬁ ngnbisdgoMA0)), @ smoinoartNag Cbaundhhbcker a

RETESE AU I TN e

cea{ra)lh ahﬁlﬁr SMeRALR 5@&&@ of c@ﬁ‘thﬁggf“p%hphé%ap %eiar AlreAbRA receptor
adr energi ¢ agoni st central or peripheral beta

angagoeveragh - r maﬁbnaﬁtmlmy,cmccgtlgota)pmrdleasmgefpcttglr (CRF) antagonist,

anaois a corti otr nrelealn f ac
aAbAIaN At SR AL ARED kel ARl 2 elutamate
arfadohisE ¥iahfina-ARirRBLiyFe AV (EAHA) @goglsutaﬁarat rt1a1 D2 agonist.

ant agoni st, a ganmma-ani nobutyric acid agoni st ,

[0462] 1a q@amtnl @;hbcmmags nha - hyfiﬂmsﬂ-mlethybemeadme 1- carboxyhc acid (4-

R/ SRy 0 HET A PR AL Pk, BBAYRCH  Pholigsl qone of the

fré@%ﬂ@x ¥nd’ ti@HsRP Qf i a0 1ksd bnd §1@ﬁ Qrhh@pedt-trumlalic dFtéedisorder in the
reduces at | east one of the frequency and intensity of

pagient. east one sign of the post traumatic stress
rtai

0F 8 T e o PRI 4 ar R4S B Rt o %cid 4

méthoxy-7-morpholin-4-yl-benzothiazol-2-yl)-amide reduces at least one of the
frequency and intensity of at least one symptom of the post-traumatic stress disorder in
the patient.

[0164] In certain embodiments the 4-hydroxy-4-methyl-piperidine-1-carboxylic acid (4-

methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-amide reduces at least one of the
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met hoxy- 7- nor phol i n- 4-yl - benzot hi azol - 2-yl ) -am de

reduces at |east one of the frequency and intensity of
WwW@eoesRss one synptom of the post-traunmatic stPEBES2008/070934

di sorder in the patient. [0164] In certain enbodi nents
fréuendy Bydlrimsysiy- o bhYdaspbpe iy sibtoen lcheead x| pbsaﬁr'aﬂnatlc stress

(4- nmet hoxy- 7- nmor phol i n- 4- %I - benzot hi azol - 2-yl ) - am de

dipqaderc 48 attle | e%sqnt,o righesging HBg r BEURARY ARYCT nif ensieplyd offom  re-
V. f -t [
ex?%?ée@gfgt E}grﬁ Iz ra@?{na%t e%&*‘ﬁlélﬁé Ad hﬁ%ﬁéﬁ%ﬁﬁlt I%fé%éll%h eﬁlbodlrnents at
leadt usicesigh s sprapteat, esk fsympnome ebqs&r | Npoggrauimatic Lmiem ,syndrorne is
avoi dance/ nunbi n perarousal. In . certa

diggnoser perisessad Wltglaaétle%h 8nhg ph ﬁhnscm!t\émﬂm%?re@fﬁéﬂ%ﬁ?ale (CAPS),
c19ﬁ1b'1§£9:[dn%g&‘i’é& PSPH '@351' Cpé{ fzeg@?g YT eiRidiah-AuAASsed pTSD
Or assesse wth at |east one
Sdald foir Ghﬂdreﬁchmd%@dlmcads RTSPS $cA), émpaARB)Event Scale (IES), Impact of

dinician- Ad ter PTSD Scal e Part 2 (CAPS-2), . .
Exant e st égm Ogélalf%PrF&lmCﬁParlﬂ K@ﬁl)aﬁ*&mwal Global

Inﬁq@sﬁ)ﬁcseeggﬁty(o@ﬁésg@Gl Smﬁgca?%lga’a?gﬁp%ﬁﬁéﬁggl%@m%nt (CGI-D),

I'mpact of Event Scal e-Re I'ES-R
Ditkep Ghstsil dtntisgafor I("EXED)S,cal@I (DGRB) [(ﬂllwb@loﬂalhﬁta&mgl fon PTSD scale

oyl 4GRS DoV EREAD (it )Scafs, AW BBapgiiiegnissyiew for
Pf§|§ s3pals® I)( @%B 'Int%é%v qugﬁ -1), R@*I‘SW gt{’rﬂ_ aRE ‘”(‘i’ffS-I) Mini

npr ovenen I t on  Anxi ety S
InStrmatohalr éﬂedm’ﬁs@chaatﬁw ﬂmlervﬁ’éli@D(MBﬂI-)PTMB)ltgoﬁﬁ’EﬁDAsberg Depressmn

RSt AR B %ES;BWS%} t %rrpi?fsi%ﬁ&w% H“} Depression Scale

HXQW@ TR Yse AT REEi G0 PRAFIRS %'ch@ f&abeﬁgs%@ (eHRYBPRGAjor Depressive

Beck pression | nventory m [ ton Depression
InSorbry (MHAN} Gpriatie Wepausibia Sndtlb (()GDSa&Q)negldSélal(belf pDepression Index
C@Fr ession (RHRSD), Major Depressive Inventory (M),
( iatric Depression Scale (GDS-30), and Children's

[O%rﬁﬁ@ﬁﬂvﬂd@&ieﬁe (rdthdds [)@%l@r%lloﬂg DoR Mt &F&s disorder in a

hods of di agnosing post-traumatic stress disorder
paltlnnta gat irecthodsTheludet ahiodmstenmg udetha dmtlnmtset elneralg:utloaltyh effective

“ﬁoat 0 té@‘/ dﬁgﬁé?%%%yg% &}}eﬁ -Cﬁl% 1190%‘3]/ ?% ng&lfodiy -7-morpholin-4-

yl(%hf@hﬂa%q)@ yHIRLihahd Rsdssid 2PeRZObA B2 Qlgn2 vYiprod! Feymptom
nd assessing at |east one of sign, synptom’ or

cl@gtﬂqumsbtrmmc shfespdisorder, amdaiuagnosng @est toiugatidstrgssahigbrder in
thB Ias%éeﬁ]? ﬂg t]?osl hglcrir%gmt rhgth?zf-ﬁl%g’r?dlg'e at eorxyiig Elcqg (4-methoxy-7-

m&z)hmﬁ Q%) - b%nzmﬁlaydl 203(19%1&% E‘@du'césc ar haxy lohe (ﬁcélgn, symptom, and
(4-met hoxy-7- norpholin-4-yl-benzot hi azol - 2- am de

synpdiers eBister of pestitrapmetioftress gn;or(by it eaainagnab tothe patient is a
h@ﬂb%({? r of oqsﬁitl-ttraurmti c stress disorder. In certain
8 patient is a child, adolescent, or
(066} ‘Varl({lﬁ ]séﬁ]ss VAT AQUS p%§taﬂrﬁﬁn&ﬁrhtl%§s§@1§§rd@10§iT§D’)3dﬁ’8{9£hé effect of
stress di sorder (PTSD) and the effect of rufnmande and

rufnimede abothp tésrapm:s phéha tredmensrind aney eprieveinthi drsouder.t bese are,

fo%I ! esx%ﬁl%‘lae ang Withod %’mitation, Clinician-Administered PTSD Scale (CAPS),

Clinician-Administered PTSD Scale Part 2 (CAPS-2), Clinician-Administered PTSD
Scale for Children and Adolescents (CAPS-CA), Impact of Event Scale (IES), Impact of
Event Scale-Revised (IES-R), Clinical Global Impression Scale (CGI), Clinical Global
Impression Severity of Illness (CGI-S), Clinical Global Impression Improvement (CGI-I),
Duke Global Rating for PTSD scale (DGRP), Duke Global Rating for PTSD scale
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for exanple and wthout |imtation,
Cinician-Adm ni stered PTSD Scal e ( CAPS),

W@Roplti2an- Adm ni stered PTSD Scal e Part 2 ( CAPSRYS2008/070934
Cinician-Adm ni stered PTSD Scal e for Children and

Infdlol @sme r(DS}KICBPHa%)ton | Aty Su‘aleE(&eAM ¢ aB&u((thIEEB) I,nterv1ew for

| of Event Scal e- Revi sed SL Cinical dob
PT%r@%‘?T§P)8@§ISP detervwew dPiTale 4 PEBS Y MPEPP 26 eovﬁPSS-I) Mini

FEAFEALY S e, ALl Ny i
RﬂT@[B@&a{MA@KS?PBechﬁkﬁreﬁilmbaiveﬂaﬁy BDIp HakiBbh Depression Scale
scal el )n;KDr ovenent ton Anxi et ﬁSScal e

(AP Veﬂi TERi G Rooe Sy Bbt BT (I1sRepy o Ppressive
n I{I%}%te nat | g%hpoe g;ggﬁn §¥¥ngﬁ§t§;® Viﬁled\(/vﬁ?a %\Il% § D%l%lssmn Index

((iAdint Ghewe myea@mbe penebdyrazs assosselRby iimgrvioed @ (ubkidRB)ires. In certain

Beck Depr e I nventory (BDI), Ham |ton Depressjo
nepodirgentpy o t@& tﬂp@@rtsseé a SEAlE peoimmaisicRgl s’eﬂaqeétafno?mtoc{] ments, the

<P S, )05 63 oY o, o

infpeptr @s daityn hfend@RT$KZDI Ih. cefthiasen brelaaente songesrenaidel sgalas are used to
.assessed by |nterV|ems orgguestlonngjres In certain

diggRo8eH #RATs O ONTED) PYHEPHRYS SBFssadIsegPR iy Patient. In certain
n%HleﬁéfxﬁE &8s will nkGErakidng gg@%'tdﬂ%msfmﬁfoﬂ?clﬁ&@seﬁrsﬁﬁﬁng at least

used di agnosi ng and "as Ing s synpto
oresd olod fat@ensyanpt iotewsityoof therpigos, symptdmmsl yr $yinfipgommfcURTSD.

In certain e nts, one aqr nore scales are used to.
[Oaﬁ’gg]%@gg)lesaggggge r}g?p%ﬁgapmmlﬁégesstq%ﬂg t3ssessmprdare versions of

C§P§Ofn‘éﬁfdlﬂgnCQPBabqu§ 1, 40 €RPka NyIREDQELEBNt Sre PARIE Symptoms
1 neasure signs, synptons, synptom clusters by

wﬂ;lu:dresmgem Ieast one of the frequency and intensity of

torrs S m cl usters. [0167]
[03(@,]1; §u16?nt§‘ Ing§15¥"8rtrab‘8étr}g‘f°?]§&‘i’fﬁlsl c stress disorder

[0‘1‘5%325%%55 @hen %?j%o%b@fbstrﬁfmﬁ%ﬁl%ﬂde‘rﬁd udi ng CAPS,
CAPS- |, S- whi ch score 17 core PTSD synptoms

[0W7Q]F3. tAvting orf@img a$ Ob6&]t wlere Rfeutmrgent and intrusive

t%ﬂ recol | e t.i ons %0%6941 D stress when exposed
[04 41l ?Igﬁ‘fl distresspdrogmso f oxeps ng or feeling as if
[03 YA, BMRES 16 g&dieﬁrtﬁdﬁ%P{sQﬁé'e]hn Recurrent and

I stressing event [0172] 5. Efforts to avoid
[01 P ug EfBorerto hemt acgati¢Odrd8hattonsEf forts to avoi d

activities or situations [0174] 7. Inability to recall
mﬂ?‘hu?’rﬁn%’ﬂhtb’rt%{ﬁ?ﬁ} | 38pwe 08 UPELT 8IS Mar kedl y  di mi ni shed

' 9. Feel
[ogfé]gge%g%rhéc{l%%hgﬁ‘ﬁs%&ﬁ{ﬂére&%kgh &t dcAvif@l eel i ngs

t or estrangenen rom ot hers [0177] 10.
[0ReGt 9. iIFetlad:sroddgaciohembt egtanp&bd@@]frobd othBsnse of a
for eshort eneg future
[0177] 10. Restricted range of affect
[0178] 11. Sense of a foreshortened future
[0179] 12. Difficulty falling or staying asleep
[0180] 13. Irritability or outbursts of anger
[0181] 14. Difficulty concentrating
[0182] 15. Hypervigilance
[0183] 16. Exaggerated startle response

[0184] 17. Physiologic reactivity
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[0179] 12. Difficulty falling or staying asleep [0180]
13. Irritability or outbursts of anger [0181] 14.
wordopocBé y concentrating [0182] 15. Hypervi gi PERTSE2008/070934
[0183] 16. Exaggerated startle response [0184] 17.
[oﬁ’ssl]s(igmésagm atsdacdrpsti thel Dot SUeghpons ahswociargel ochigational
npact of synmptons on social and occupati onal
fuﬂqmngo NPT a&v didg:| ymprovemepiygnoGERBIMS PiRagnst digvious CAPS
r u [ 0 s
R G LB Fo PG PRI, RGN PTSpOURERL, AR RORSCy and
in‘ieﬁtle‘}ﬂ@ﬂetsyodﬂdte(a@}&q&bmts eﬂfhewmhmmse These |terrB are
51018 18. Inpact on Socjal Functioning [0187] 109.
[0£86)a1%: [9pachen $esiel Bynetiomact i oni ng [0188] 20. G obal

[0{[@889]. ‘?rg?&tt &gtﬁl g&v%?ﬁld# Ctlf%jﬁllég]r erzrgnt Gogggls,l on)
[018%]r 2o st hﬁlﬁrb9&1heﬁl3(sm&1bdrhemwsuﬁﬁie&t eaawbhy ed or

omtted £0192 24. Survivor Cuilt [0193] 25.
[OLBH: Zli- Kafing Ya[idito4] 26. Disillusionnment with authority

of hopel essness [0196] 28. Menory
10 %a rnent%alf]gﬁlg)%ﬁglg Sadness and depression [0198]
[0391] Redliilngserattskehngtted er whigdeded [ 0199] To assess the
frequency of synptons, interviewers follow standard
[ﬂé%gﬁ §H§’1VQfICéHflltfy| ng or rephrasing as needed.
ons, by way of exanple and w t hout

[Oﬁﬁ%m&&agﬂ# Have you ever had unwanted nenories
[0@94]tmulglnumatm@twmruuﬁldmw were they |ike? Wat did

ou renenber? If the question requires rephrasing, the
[Oi?ﬁ]e"ﬂlll:é%}gs@ﬁholﬁéfk“@sﬁ]uestI on such as: Did they ever

ile re awake or only in dreans? or How
[0?%] ‘ﬁ@e\/néo X&%P’f I?these menories in the past nonth

[o(wajqejg) gaqﬁlesgg)[{dsd@fres@lohnm cates a frequency of never, 1

i ndi cates once or twice, 2 indicates once or twice a
[OWRRK30. §e¢lmg|s@éb@§g§é«:ré4halqu| mes a week, and 4
[0;1%% ’P agsess Il F((fuengl m%yo%rlf}l ﬁta ¥V1@\L/Qr§0fgllow sta@tﬁd%?ds auestlons

nt ensl y ervi

cl@ﬁf@n@adrokepmﬁhg ap i‘aeé‘dédh %dﬁbﬁ théﬁs egﬁawa@A & ékﬁﬂlple and without
wi thout limtation: How much distress or disconfort
lirgjtgfion, are: Have you ever had unwanted memories of the traumatic event? What

;—a

were they like? What did you remember? If the question requires rephrasing, the
interviewer can ask a question such as: Did they ever occur while you were awake or
only in dreams? or How often have you had these memories in the past month (week)? A
score of 0 indicates a frequency of never, 1 indicates once or twice, 2 indicates once or
twice a week, 3 indicates several times a week, and 4 indicates daily of almost every day.

[0200] To assess the intensity of symptoms, an interviewer may ask standard questions
such as by way of example and without limitation: How much distress or discomfort did
these memories cause you? Were you able to put them out of your mind and think about
something else? How hard did you have to try? How much did they interfere with your
life? A score of 0 indicates none, 1 indicates mild, minimal distress or disruption of
activities, 2 indicates moderate, distress clearly present but still manageable, some
disruption of activities, 3 indicates severe, considerable distress, difficulty dismissing
memories, marked disruption of activities, and 4 indicates extreme, incapacitating

distress, cannot dismiss memories, unable to continue activities.
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these nenories cause you? Were you able to put them
out of your mnd and think about sonething el se? How
wWh200d/0th286 you have to try? How nuch did they i PEBEUS®O&070934
with your Iife? A score of O indicates none, 1
[020t]i Rakasinrenbddimdnid falscetigt tueswsed cowdits & yphptom @fpresent if it has
activities, 2 indicates noderate, distress clearly )
a BR@teaRy obhtor Jaere|andundBEaniveof 3 8renoHs-s fupthicopmpediments severity

it L ndi . .

B Pl MR BENRAE: oREDRURLPRAE, i 3hEEBmom

[0262]i vii detteis, ensbodirderits) di toal esoexhll eroee of HIC&PAS bh atvefiion of CAPS
di stress, cannot dism ss nmenories, unable to continue

is st quidted-esliy oot qrbQdemeRibna RO ACREN Y E#d SWBPioRY cluster is
caﬁ&ﬁllaem&fseﬁ 8@% Srthotl RO ™ 45taP S Mor! éor?tsgqg)‘?mﬁs of PTSD is
requency o 1" of nore and an Intensity o r nore.
caldulaa¢deln @nhindimierliBese, s dndyoinc SUoes isatoenpasddadlasiagelingyscore to
sumn n%ht he frequency and jntensity ratings for_ each .
deggrmprcorhc [ 9P02) n sekritai of groplodiuTeMics stress gisgrdesy  In - certain
et ﬁrﬂ%;ﬂts,sdgs‘?éﬁﬁc?efnt ?édu.cﬁ&? arOdhd of‘ﬁ?&%‘r@@orﬁé Efo bRgline score is
cal cul'at’ed.”I'n certaln enbodi nents, a tot {"scor & for
coasidbred yinptoenechusi BTSDs Taakttainaindshdirhents, eint @icpall score on CAPS,
enbodi nents, a total score for_core synptons of PTSD
R, C&iSat- €8 CAT-E ér araitar BAnBAITBRCAIVEH Fdndboi nt
[0§ﬁ§r§ndtﬁerc e ho TIE’S RASE] AQ&sSEPS Fefnf: FSt@RMRGu fhtrusive
change I'n severity of post-traumatic stress di sorder.
syhipt@es tiad R iensadeayart svoidanse gynmpioarnt Theegtifcdss@nedteram ask how
endpoi nt _score npared to a baseline score is . o
FreRI Y EF Lo %réﬁ%wgm COERTEFSBIC [THe'cd Gt about it when T didn’t
di 1t Sy, | . .
PR, LERRS oA IRE R gkt ES! EnalL LR SEOIT braffYomifed of
I 6@ 8temAvotithfeom excamprly £l hasl ttdubld faBinghiskehp as segiag 8slddp because of
dtems: 7 ite measure intrusive synptons and 8 ite
PiFRES OF Hiosghidiniet SO TN 4#@9&3@@%@ stjopigifgelings about
it, A6 d NRWNhY SRIUENT T é’tafcﬁ%a@rffrérﬁ SerhRldbRWFRY ICRIE U Fad@ tGhappened
true: | thought about it "when | didn't nean to, |
oravointedall Btriddnopt ny sk hbgetit, Ppsetes whan it pdppodgitd rapound, Others
it or was.rem nded of it, | tried to remove it om :
iy Sy ki e g et pan v ey B ek ayphef s gbout it
bRGCAHSE Rh1 REMIHERST Yied HOUGNISnIROME if, LARN BmiRABbrought back
into ny mnd, | had waves of strong feelirigs about it
fetlingacibdutat med Mbo €eelings wereddiady efinienlay The tems enwi gedenaBy ofted on a

it, It felt it ‘1 d. ot | |
fou bt s QBB bUEISIT, SRR Eh 8L BB (§<Tpopedotal of the
scbfts %IrJWdé“zhf‘Slverﬁ NRERmchi &Qﬁ? ksRtity@ho erﬁ'iﬁfofng oPKvaReWlbicctive

it, was aware that | still had a | ot "of feelings

stizboult hig heebsuggesttiddmdtta sdeiml fromn OHo 8hem the subdliedahoinge,@-25 is in
t hi.nk about j.t. . rem nder brought back feellings
th, RS Ay g TSI el Ao e TR pepee ranee

ofaf8sgeneral ly rated on a four point scale: 0 (not at
all), 1 (rarely), 3 (sonetimes), and 5 (often). The
[0204]aln asftanheniaclomesys,pr oidl de oaerab seoraldf adlsismssere HES of calculated.

the severity of t s t I bj ect i .
In S b e TR BT BT P oHn shsPed o OIS Iy certin
erhBodiMlertt @inSdhapbinni@Rd is' @RARredIo 4DasslideschbRoMetd@mine the change

range, 26-43 1s in the noderate range, and greater

intsheeritd 4 iPISDh  tnhecrgy embodiagyts, a reduction of an endpoint score by 30%
compared to a baseline score is considered improvement of PTSD.

[0205] The IES-R, a revision of the IES, changed the IES by splitting the original IES

item, I had trouble falling asleep or staying asleep into two items: I had trouble falling
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of stress. [0204] In certain enbodinents, a total or
overall score of all itenms on IESis calculated. In
w@eewainienbodi mrents, a total score for each SREPUSINNG/070934
cluster is calculated. In certain enbodi nents, an
astyeppad ithag @mﬁblei @aﬁ@m@danﬁdayaadda%eélk enms ¢okie: IBY items. These
determ ne the change | severltﬁ of PTSD. In certain

addiiowal items are: gl feétdlﬁé"@b]@rﬁnéfangﬁ” RS OHAPY S8 reasiby staglyg, T found

R D e T

Rahiadgedof hite chsSd biyie stol hatd phydided ﬂ:lad:tgjn@alsudlESsl dvedaring, trouble
had trouble falling asleep or s asleep into two .
breathing; NRUSERAOT 3 @ebm%ng R4S éf‘é}yo fyl g5 en gpasthp) Ehe scoring

l
R e
(catnchapyry, | was junpy and easily startled, | found

sel f acting or feeling t hough | was ack at that
lﬂg?fﬂeln Feray etnﬂlzﬁ%rl@l%oﬁcf@rﬁi rt Pvﬁjaﬂ RS @b rdl denmsg on “ES-R s

caf @RS Iﬁecetrtgldqﬁi(@o Yt Ce?{otafl%@&tre'fgpéach%yﬁlgtﬁ c élSteI' is calculated.
sweati ng, trouble reat hi ng, nausea, Or a poundi ng
Inheattin, cralndliheiitel 4n swalpomnt wéorolis m‘mlgarai th a Phelisectarago determine

th 5?/%;11%22?1{ Eg@g,g}z F}?;}@%—ggg{la&o%‘g&tﬁ §qrjier aﬁél ac&lrtlaltnt Ien[e;bodlments a

sigdilild, @?@du)é)lon bP %Q @f?ﬂ&ntcs%&teaé&n&?&p@' Jrﬁﬁge gﬂlth@fES -R is

verall score o Itens on 'ES-Ris ca
am&ﬂh@dmmpnhﬁﬂmMHﬁmmﬁHBWE&EBHSﬁnhﬁHﬂ@T each synptom

uster is_calculated, In_certain e i ments
[Ogh’apl@l il P& ¢ &qlaeraeseaéfn)ﬁqwsr%oﬁr twefhyl-piperidine-1-
catt§ix flma@ﬁ @hﬁetﬁ 9%6 h§l‘ﬁ¥@ lﬁo¥n£)fth19£§ b §l5 GRS fnCtreatlng post-
str di sor der n ce tain énbodi nents, a significant

trmmmm«:tstmss diforder emdpoasstssst by encasurpey thd it@eae basled proportion of
score on the is co red.i nprovenent of

ders r%wgt%@fﬁ%‘%. 2@@%@ 1 of ég@?ﬁy Mych frpiged. pr 2 (much

ni)ffﬁx;e% hh@erﬁdflﬁ @&Bbeﬁﬁﬁﬁésa @éore of at least 3 on the DGRP-I is indicative of

oxy 4-met hyl - pi peri di ne-1 carboxylic acid
]x$4qmmnhnxyﬁﬁ3nnrpholln 4-yl - benzot hi azol - 2-yl ) -am de

100ydodB 0. Reaeteivigerm 4Rt St TaRy HaPpr G e ic acid
(4%etﬁ§§§p?'?ﬁ1@rbﬁolﬁp4%/h-§e 1a2!01 hayi. Qﬁh(ﬁ Wedt BbsthrduBhi¥  stress

much i’nproved) (rmuch i nproved). In certain
disorberdcane be asse&esldm ¢heo€GAtS, | €@k, Bdoeffichey DORR- Iqusexarnple in

celftﬁgll %@toléiglgelpqetg,n olzltcrgefageallill teipgr:opsotrtrio(:"nsg’f lesgo%%]ers on t C(Siq having a
Ccat-pydi Myﬁu@ﬁtlﬂqskoveup&rz Bhigr ey 9S B t?ea@tﬁérg indicates that the

(4- met hoxy- 7- nmor phol i n- 4-yl - benzot hi azol - 2-yl ) - am de
trcta(t.rntrrtelatefbome-t @ wartin cersliadanentsli & scaterof carledse 3 on the CGI-I is

indR AT € o vl s N ShsRarien 18 Cufin srapglugits s glifacy index

orpﬂh@ @Uﬂt daﬁr}n&fsutre5i§@ @ﬂ?ﬁﬁé}sopﬁhﬁlﬁ%x@@l—m&hylaﬂlb&gdlﬁe q:gafﬂoxyhc acid
1 (very much inproved) or” 2 (nhuch inproved) afte

(4tmethomeﬁtmorphkpluaﬂeféb@rtmthlazi@é%ylbam:ﬂenfor| tecagmprtc of \pest -traumatic
t.ai n enmbodi nents, a score of at |least 3 on the

strlé% cfﬁ?orrfigr.
[0209] In HAMA-A, to assess anxiety or post-traumatic stress disorder, generally a total
or overall score of all items on HAM-A is calculated. In certain embodiments, an
endpoint score is compared to a baseline score on HAM-A to determine the change in

severity of anxiety and post-traumatic stress disorder. In certain embodiments, a

significant reduction of an endpoint score compared to a baseline score on HAM-A is
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i ndicative of post-traumatic stress disorder. In
certain enbodi nents, the efficacy index on the CA can
wore@site3¢ he efficacy of PCT/US2008/070934
4- hydr oxy- 4- et hyl - pi peri di ne-1-carboxylic acid
copdidemet hdixptovern@it phio lahxie- yhd henzehlthaioktrdssy dijemet.deln certain
for treatnment of post-traumatic stress disorder.

crplyigrggnts, rﬂnmmll/&cowna@é%é afritileast 1 this ipdjsativerof @rwietycand post-
trerchﬁa?l%%trgésscﬂoq gener ally a total or over _al | score of

tens on MA is calculated. In certain
[02ntjo ethareracsyticahy e I’Ed:pqitﬁﬁle scfofis | sofco ﬂp@ﬁﬁdiytébnﬁthyl piperidine-1-
basel.i ne score on A to. determ ne the _change i

Cagw&wt%ﬁl%f(4aﬂ%h%>f>y7w%§lr4whwafh%m§@rYé)sgmlde include  acids,
badls 0L AP rethér{' &t te?t'g& Qappdi C@%Pattés BIvik ”'a‘hh a@’g , forms.  The

reducti on of’ an endpdint s conpar ed’ I 1 ne
desivatie: BRclkéiv Audhsthaniss tharmokinopr mepenand arefsupemdr @h;h @syebct to at
post-traumatic stress disorder. In certa

e HEHS IS8 Ooler SATCSBRHE BAVTIAVEAO e f-adoxyd-methyl-
plga‘ldl{l]éjll Gaty 3( 1@%01@%&11%‘%){ mmeﬁfﬁhﬁ r@ﬁ%‘hg@hﬁ% 1@%21) a];nlde may

I sorder. rmaceuti ca accepta
bMdandmmd)prmrmefdnmhLapoperl di ne-| carboxylic acid

4- met hoxy- 7- oI|n -benzothlazl- -
l0§hﬂ|1adegeaﬂag 1@5@ é’cllPFé’rdéne hnser @§¥ écr sam@s{%ﬁgethoxy 7-
BYS R} 33, 8BRS Ot Hohaph Brricd B UME bt ive will
besadnﬁmsmred/mntthempameelﬂy tibectitve lamastts osither I;mglsytoe nm sdmbinbidon with

ant,@t v Cor s c(:) I:]ﬁ&!na& B ér?rlaqp 1802 cq{%—[?q%gwp wll bejugeful, for example,

fok ﬂle%ﬂﬂéﬂ% of 7 @&ﬁgﬁﬂah@sté'eslfldls ghgot hi azol - 2-yl) -am de

may be derlvtlze prior to formulation. [0211] In
[0QE21eh al thedphytatnlbx y offentixtchy kmpunger ofdi Adwydraxgrboethyl-piperidine-1-

cid é4 met hoxe/ 7- . : :
cofrpliol | CHL y | TR ABRPholiy Appephigrolz-yl-amide  or a
Iﬁﬁﬁé&ﬁﬁ@é{&' &@éﬂt%l@%ﬁ%ﬁf Cl)@iﬁb é’rﬁin’{ﬁ bi tﬂ%%everlty of the post-

adm ni stered I'n therape ct I ve anount
traintdtierstsbndisyrdor, the agoaid mdhmm]he/ailﬂlmfathetshb;ect the potency of the

t her apeut j c The armaceut i cal conpositi ons
copopnp gt Gpd BTN dpc B h B SRR SRR RNE st pgcally cffective
arRQRt i RRMTERRAE 051 MRS dh SR @gr(mg[/%%dy%elght per day to about 50

therapeutically effective anbunt
mg/kpybaddpycight pet Hyy.- pi pidei dinbedimeats blox ginbentasiablout 1.0 to about 10

ikl n S aeet By Seedpiean AP )Y ey RRRBRY fora 70

kIRRENC BB nPRbJuR S, ()Stﬁ\é%ﬁtt%OOfmg/@% RBSE it HALPEhbSIiISEAGSSis about
di sorder, the age and relative héalth of the subject,

7(lﬂoelbpmt7é)®dyg/daythe conpound used and ot her factors In

0 BB it SOy t“eqﬁ?eﬁg%ﬁg o st N R rtain o

th@t% cHRYI1 n%@ff@&ﬁ)‘étan@mfrgf lchyRRAY - MBIBRA-p %%ﬁdﬁl@}’l calr'ﬂoxyhc acid (4-
er enbodi nents the anpunt s abodlt 0 to about 10

mﬂ@m’qgﬂfjmrphdiheﬂefﬂ-bp@othlazod,»érylhamlc@nﬁudpmmagnatlc stress disorder

i GGt S oD BN 400 g Ga O RERE iy CBTRERES and. the
diSIRRE BEMSaplich®ordbBUEeneral, by way of example and without limitation, 4-
hydroxy-4-methyl-piperidine-1-carboxylic acid (4-methoxy-7-morpholin-4-yl-
benzothiazol-2-yl)-amide will be administered as pharmaceutical compositions by one of
the following routes: oral, systemic (e.g., transdermal, intranasal or by suppository) or

parenteral (e.g., intramuscular, intravenous or subcutaneous). Compositions can, by way
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70 to about 700 ng/day. [0213] One of ordinary skill
in the art of treating such diseases will be able to
waswentRdn a therapeutically effective anount BET/US2008/070934
4- hydr oxy- 4- et hyl - pi peri di ne-1-carboxylic acid (4-
off@Btahpiey anid wixhpinolimhatdory ltakeethz dhimh @7 adbléts,ypi)ls,adiipsidled, Gemisolids,
post-traumati c stress disorder wthout undue

poexd@&, isHEmned rdersadermmations; spheonspBRPEsHgIsnglfxirs, acrosols, or any
hj t
otﬁ&oégrp ﬂgﬁb@%gmégﬁ?&{e %g!i Od?e cgrﬁlglflséd % ul? #Inr%n&?aﬁf ﬂgcrilr’o!(gﬁ-methyl-
plpgrdhmey-oérbmseyllwlaem p@moﬁhoﬁ@ﬂ hogiohaxyylitenacthdzol-2-yl)-amide in
4- et hoxy- 7- nor phol i n-4-yl benzot hi azol - 2-yl)-amn de

Coemhmatw@ %% At deast edrcaBhmarmiical i e dnposingéns Apeptable
exgﬁa‘?etﬁi atrehﬁ){ mbrlo?\@'xﬁﬁ 1%%8 %E hoQf %ﬁtaﬁy§t fr ﬁ)x(ce aflt administration,
nsder e Nt ranasal  or y suppository
angdatoemit adadrsdlg affect thmﬂlbm@ﬁﬁtmjﬂ)mﬁt offthe amapommi Buch excipient may
bcut an ous) osi.tions can, by wayof exanple and
bepi PGS rﬁnefaﬁpfg an‘PQk%-PHPFR-:hdf & i d° FABIS. aggpsof gomposition,
ga% %c@i?wn?ﬁlm B ehgﬁll ROMEBIS0 ondlst &kl htGttease
or nul at'i ons utlons suspensions, elixirs,
[02134]oﬁrﬂidSphaﬂna@nycabtehepleappnc:lpaie lat @ay ofrppasiptie emd aitbowr@nitation

conpr |.sed of |n gener
St%clw&hw Aaleeglngase; ﬁ%tpw PHoser gelatildrilh-iticeallew, chalk, silica gel,
| e
mi el QK. QRIRANchfite! phlec REREAILAER, schrlfh knifecdricd skim
mﬂk,@apitth?dolﬂee eqinigi aadtsemﬂiohé prapicats exy tpi selecwddrom fdryexample and

exanple and with imtatio on-toxic, aid .
wilhih Esr@taﬁlafl.%er Siamlo ZREEToLURP %‘Peyg]é(f‘ﬂea@fi higUS offs, ncluding
thB&ecSia}S’eQH)tléLﬁ’n bﬁﬁ‘ﬁﬁl‘ tvegétaﬁlg ®r %m%grlglﬁ%% hi &[‘tsoybean oil,

for exanple, "any solid, liqurd, solid
rnmerail hcal c&smefmhnetaer o%&fermcﬂ‘rrimlmd |camersga1mtméarly for 1nJectable
XCi |ent t hat is jéneraHI%/fgﬁyalhabl to.one of skill
sofyfionfreingade o3y OlssKargPlp DML, ?.Hu Dftatigh Mg npyine, aqueous
ddxRetdidRd %chWﬁy @fonﬁ)’fébgm SRty HRAKEG [th Mi§RtdOMe compound in

starch, cellul ose, talc, glucose, |actose, sucrose,
aegzslohfqrm, hektt gases smt;abfel bu tthis plogloke asi by mygﬁ | e,xarnple and without

) nesi.um st ea sodi mste e, glycerol
G e b s e PP SRSy Sl k. and

[Oﬁi‘ﬂ Tﬂe!(ﬁlarﬁah%'tlgalaﬁgpa?ﬁmtﬁqlah q)ye\?&&} Bf @}E‘Jn‘?plg%}{d lr«Bﬁthout limitation,

selected fromfor exarrpean W thHout imtation
rnmt)eerr, cettaampleseryhiromr eblubprzopy Isewbeizgtsy codttiog dgumts.i owslsifiers,

oSy Robuhr gL acae 1, RELLELER, SOLMEL MRSt aRl kg

ag@hRe bRl aidxidanRs arr@n obértalrﬁt&nﬁodlﬁéﬁgeﬁﬁ%ﬂ ddnOWbftain still other
carriers, particularly for injectable solutions,

thﬁnapﬂumlljoyvahableomb@baamsl e Ot swiitebloupharinageutiedl orrriers and their
wat e sal i,ne, .. agque trose and I ol s. ) .
foepngreeln gbeR e Be ATCbE R B lyd L vRe cisabSinuses 1985

17tR c@aTaQ8! Pi OMfabk Pﬁ‘lﬁ[sihlr@é@&ﬁj%a% yi table for this purpose
are by way of exanple and hout limtation nitrogen,

[02 86 ]bbhre @Imobtmtd@f 411nwtimus4 mzthdbplpetldlne{leczaﬂa]xyﬁh ecid (4-methoxy-7-

B RS R R PP LB i R sfthap o eSS s Gepending

fob @katplb] @nSthe R foRhiStioN&i el 6T0h FUEAbSge, elHH&l oF bxcipients and
ers, sweeteners, colorants fIavorants salts for

OthQIrthn@ knownde thstse of prildn trecart bfigftfaemeceutiead lstiggees. In general, the

final composition will comprise from 10% w to 90% w of the compound, preferably 25%
w to 75% w, with the remainder being the excipient or excipients. Preferably the

pharmaceutical composition is administered in a single unit dosage form for continuous
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agents or antioxidants. In certain enbodi nents, they
can contain still other therapeutically val uable
waapshendes. O her suitabl e pharmaceuti cal carPCEDS20881070934
their fornulations are described in A R Alfonso
trddefentgdo m 2 Finglemasie Woseg f&oi adCEbitul®8bhenl féllef esf. symptoms is
Easton, Pa.: Mack Publishing Conpany. [0216] The
Spﬁ?iﬁﬁﬂiylﬁﬂulﬂe%ydr oxy- 4- net hyl - pi peri di ne-1-carboxylic
[O?rg'};]gao %Q?Mb%%tlzl%l %1})%1%%1{16- -caftsoxghc %101d (4}] rnethoxy 7-morpholin-4-
ylchmmmamlqnyl)&m&ear yr Wadgihyirrdegeeanctillyg ffo@éptebdaﬁ'ﬁbﬁm thereof is
upon the type of formnulation, size of a unit dosa
ad@lﬂ@te&fd %%ﬁbme@mlg Vit PHIOR & oF #&FbrAMIBRHOR 6f P%%msfe of the
the art of pharmaceutical sciences. In
ab%% hé I]IltSn the final conposition will conprise from 10%
[OWI 8]0T191(19{wmtimh i$ hetheoitfpstuateld by treffellawing ndbYeritihg cxXofples.
with the remai nder being the excipient or excipients.
Preferably the pharmaceutical conpositionis
pRANips¢ ered in a single unit dosage form for
continuoustreatment or in a single unit dosage form ad
Exantyil¢ um when rel i ef of synptons is specifically

[0;1%3)@ r@%}ﬁahgﬁ%{ H%/%efrﬁ?%‘é% f9i drangnstrafegbs yltiqacy @ng tolerability of 4-
h;lg%o;gﬁi E:%;E%Za eﬂ@fdﬁféﬁ ivds 1%' be%;at hi azg 'me%m?ﬁylg M-SR lin-d-y1-

tically ac ept abl e formthereo
beadasﬂlmzsttbybehn&dmﬂ tha e atnsiny ofipdshirapmator sttess dissrdaf tPAISD).
adm nistration of one or nore of the abov

[0p &Y 1) T‘P?éarichviéﬁﬁt%noﬁlci%ief (ot Resreakq Tagdemizeda ap q%%’éind, placebo-
HEb 0.0 4 e O o AR R EmEL v

méthexyef fm@@hghmmdrl-ﬂoelhz@ﬂahndl-lztgl) @mld%rfy)dﬁxem;eatment of PTSD.
4- pi peridin 1- car boxylic aci.d
lﬂeafenéﬂ%ﬁg&nmgnﬁ? SABI ASOPPHENFUL (MeHBE - Inglugiop/cxglugign criteria,
t f
P ALY SRR S e ROEL AT SRR ThARNRL ot

acrchlﬁd-nretlmd 7- dnmjiohnm-ylﬁibnzmhmelbbybmidé loe chlaacbatfoetite 8-week

trial dro 4- met hy| ridine-| -carboxyli ,
dug%t%an (Igurmg the stu yya pharrnac%ét rng{ntaems the ran ormzatlron log 8 verify the

orHﬁ[ R3O JiafBbRAAk r&x%h 6(%1%21 rﬁlﬁ@ I %aﬂl)b)(yl?cmi&i@ (4{ Hethoxy-7-

treat ment of SD. After signing an
monphohmréayld)@n&e}mhztﬂmﬂylmaﬁndmm lbolc-higkic dalfletx c Paiséndsi symptoms, side
riteria, atlents ar(ggran m zed to receive either

ef] Crwfi&szgﬁp RSN FICHPHBIPEYIE- | - carboxylic acid
[0&&]“@55@9)&1 s%mﬁ‘ﬂ%rﬁlﬂte ng} AidYdecRRBARL b ado Ieff@ct?(' the qmegﬁgator may

or placebo f the 8-week duration. During the st
1npthaaerrﬂm snednaiint ainng0t49e niganoopmzets an tobmatadid unrelr |af ynaximum

t he or or the ebp or . : .
thorapguiic bt 1|Sr€?tf‘}91’£dpa@}§’ iNgd PRCCREF KB yIcEs BiEipgper day is better
tofef‘at@@ t @S’ﬂﬁﬁhﬁlce E@Js@&@éd By filddouRen %x%reﬁ uasalwelr ¥l ) ani de

in look-a-like tablets.” Patients' synptons, side
[0223]ecffisagnid neesptd hyetelcas oas sfths dalldbiingesicbyment scales:

e Global Assessment of Functioning (GAF)
e C(Clinician Administered PTSD Scale (CAPS)
e C(Clinical Global Impression Severity of Illness (CGI-s)

e C(linical Global Impression of Improvement (CGI-I)

e Davidson Trauma Scale (DTS).
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[0222] Based on synptonmatol ogy and occurrence of side
effects, the investigator may increase the nedication

WO 2002015286 ng i ncrenents, as tolerated, until aPCEKBIV08070934
t herapeutic benefit is achieved. The dosing is once

per daHaﬁﬁlt@SAnil‘&yC&aRﬁ’%iaﬂa)&RI S better tolerated.
Conpl i ance i s assessed count at week 4 and

week® 8 Mgnogaradry #fsbergadgpr ﬁ@lqmé%ﬁtmgeﬁ@abﬂ\/h%DRghst one of

the fo S scal es al Assessnent of
Funct § RGO SRRSOy TP aR e sl APEER, ed” PTSD Scal e

[OQ%PQ)G su@_le'cﬂin@ﬁ'slogcﬁ%?ia dfpression Severity of Illness
( -s) Cinical dobal Inpression of |nprovenent

(CAe | Piagdpavis ad ¢TSDr tuhes Sodirmed BY S)lini Hatminlatiomal Afpur@tsychiatric
Scal e (Ham: A t berg Depression Rating

Scal e EW@% (M%)]S&gm%t come PTSD rating scal e

(TOR; 8)Ag[eq§]§)4%_l%pe subject inclusion criteria are:

Di agnosi's o D that is confirnmed by M ni

| nt ef N0l eutatanble ubogs ye kicpdndence firethei @avip Ml veald (except for
CAPS Age .13 or ol der No substance abuse or
depend@%?@@n?%‘} ¢S evi ous 4 weeks (except for

ni cof i ?ee%qgo}?c%?{rg 1'3%?1ed &&1‘88 f f2 &gé'k%:zgygcfegpﬁi %eeks fo ﬂuo>jetine)

nedlca I on exce Iuoxe

Qi nd caliinjcany ﬁl@&halpﬁ}micﬁﬁbncﬁmﬁoﬂa@? reRb@matiex a0t fudftion tests
(Liver function tests (LFTs) up to 2.5 tinmes the

nor mal (BFhs)tupite 28 tiragsettic nornyed hant isfallewed.-dbear i ng

pot ent nus usi n roved,. net hods
e o CGoeibe R RLREr B Bish bf BRRE GGy JPPToved methods
Depo- PooVEHR confroHisa@i 128 94N dohddin S BAEHTICEOhESS pil S lgaﬁdpmvera or
i nforned consent Male or female, any race or ethi

ori gi nd[a(DQI%]nWﬁlesmmjlce@QS exclusion criteria are:

Llfetl IS olar |, psychotic, or cognitive
di sord dﬂggﬁé%f cidal, hom cidal, or psychotic

Z" ﬁ;ﬁ:?&@é 2§%eﬁ%ne§/|aﬂ%f%gtr0?8ﬁhhceorll -Hcl:ar boxyl ic acid (4-
[022F]nbheysuBjenpexsholdnrerideryd arbenzot hi azol - 2-yl ) - ani de
Unst abl ?feg %Es?olryn?%}p%?ar Icl%ggﬂott{cogrs cognitive disorders
e Actively suicidal, homicidal, or psychotic
e History of sensitivity to 4-hydroxy-4-methyl-piperidine-1-carboxylic acid (4-
methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-amide
e Unstable general medical conditions
e Score > 6 on Question #10 of MADRS regarding suicidal ideation
e Women who are pregnant, planning to become pregnant or breastfeed during
the study
[0226] Fulfillment of only one exit criterion is needed to exit the study. Exit criteria are:
e Completion of the study
e Severe and intolerable side effects to 4-hydroxy-4-methyl-piperidine-1-
carboxylic acid (4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-amide or
placebo treatment
e Acute development of suicidal ideation, homicidal ideation or psychotic

symptoms

-30 -



Score > 6 on Question #10 of MADRS regardi ng sui ci dal

i deati on Wbhnen who are pregnant, planning to becone
W@e@gneise or breastfeed during the study [ 0226PCT/US2008/070934

Fulfillment of only one exit criterion is needed to

exi te t BeorSdnisly of E]Erxfhlt;toﬁnrsiatsenﬁéaau@ﬂeb'y a G beti @Bryoiuéh&orse) on
study Severe and intolerable side effects to

4- hydr 8&3)=14- net hyl - pi peri di ne-1 carboxylic acid

(4- et hoxy- 7- porphol.i n- 4-yl - benzot hi azol - 2-yl ) - am de

or o1 sl LRF AR e SRR of 2ud o el

| dead | Qe el foi dakitibAAapdyRRotfipi P WEIObttfer SHAP LR Btudy drug or
Worsening of synptons as neasured by a score of 7

(very ndjohctiver medlicaimorCas -specifred tin dhp ametoeole e ihei control of the
request t.otexit tgte St ug¥ The need for additional

psychot PRIt PEEETC SPHIC™ han the study drug or

adj uhctriny ‘§ut§]€éi ib%@dﬂlé&rbré‘g%aﬁpﬁﬁhfgi 88 chiftsd Hanp GQkPCo I
for the control of the Subjects psychiatric synptons

The sulbpvestigdietomegmpntefatants mbuongey it e woumseesdbf theepatient to
study Investigator's judgnent that it is no longer in
the beSPNYHELN Bl the patient to continue in the
study Exanple 2 [0227] A clinical study is perforned
to denonstrate the efficacy and tolerability of
Exinyde @xy- 4- net hyl - pi peri di ne- 1-carboxylic acid

1003 R MBI, S5 6P PROBRAR SammBerbe eBLeaY ehd dasiegity of 4-
hydR& -ﬂ-%tlﬁ{r-ll)%%i&m@ﬁbséﬁféom _Z%gidogouQh-@ﬁé?lll(;@d?-morpholinA-yl-

pl aceboco olled treatnent trial
betizdthizobdryY-amtihid thpippeenttime-RTSZar boxyl i ¢ acid (4-
xy-7-mgrphol i n- 4-yl - benzot hi azol - 2-yl ) - anj for
lﬂgﬁ@hﬁﬁ%ﬁwﬁﬁ%n BPRIYCS AF CBPI-ET irﬁ_ad%éﬁ%ffwnh@?ﬂmd, placebo-
conRBRENT tréfflc A atih NG f %h&bﬁb;&%%ﬁﬁ%ﬁ?&i&ﬁé-l-%?ulb%xylic acid (4-
patients are random zed to recei ve either
méthbyyd ongrpielimed-y|Hbepriopeaiodi2md )-hmidsafiob ohey picgeramnco f(RIESD.  After
.met hoxy- 7- rm%ghol i n-4- %I - benzot hi azol - 2-1 l.)-an de .
SIgERE (AT JHGEREL PR HEdsMxeldle dRff Ay HRY i (G4 e patients are

rafddtiye® RNAEMRG KhthBRI NhadBRy UhRcthAOAEEBAAL-1 QArdoRgli@&nstid (4-
verify the order for the placebo or
méthbyyd 7 amgrplelmed y|Hbemrogaazodi2ad)-hmidcarviooy | pleceoi dor the 8-week

N AR RTI (S L R
or8bf 6tk PRELLE VR-hRARES -AnEetRASESIREh L1 BB KXY 1¥6 acid (4-methoxy-7-
morpholin-4-yl-benzothiazol-2-yl)-amide in look-a-like tablets. Patients’ symptoms, side
effects and compliance are assessed bi-weekly.

[0229] Based on symptomatology and occurrence of side effects, the investigator can
increase the medication in 20-40 mg increments, as tolerated, until a maximum
therapeutic benefit is achieved. The dosing is once per day unless twice per day is better

tolerated. Compliance is assessed by pill count at week 4 and week 8.

[0230] Efficacy is measured by at least one of the following assessment scales:

¢ Global Assessment of Functioning (GAF)
e Clinician Administered PTSD Scale (CAPS)

e Clinical Global Impression Severity of Illness (CGI-s)
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[ 0229] Based on synptonmat ol ogy and occurrence of side
effects, the investigator can increase the nedication
WO 2002015286 ng i ncrenents, as tolerated, until aPCEKBIV08070934
t herapeutic benefit is achieved. The dosing is once
per daylidivabSfobalngfedi®n dfamprs cheht @GLD! er at ed.
Conpliance is assessed by pill count at week 4 and
weeke 8 Dap R3O Trduhfa StakDTS)measured by at | east one of
the follow ng assessnent scales: d obal Assessnent of
Funcd i ehantigor( SAkipty SdaianjHzunaA) Admi ni st ered PTSD Scal e
(CAPS) dinical dobal Inpression Severity of IIIlness
( CA ¢ s MddtgomastABeadpresspmdsaingrScale (MDBSE ment
(CA-1) Davidson Trauna Scale (DTS). Hamlton
Anxi et {r@tate QutaomAPTSNuatignsvelc(TORs®)er g Depr essi on
Rati ng Scale (MADRS) Treatnent Qutcone PTSD rating
scale DigRogic ard Stemdisel Masurd ['G(BSMs{Ycal Manual |V
- suhject inclusion criteria are:

m%@?ﬁu%?”%’@@é%?@%ﬁ?ﬁ@rﬁgg by MN and CAPS Age 13 or
ol des  AlNQerfed RS PARDE caiTitERE dopaNienae Arg the previous
4 weeks (except for nicotine and caffeine) Free of
psychotApedBorishitr cati on for 2 weeks (except 4 weeks
for fluoxetine) dinically normal physical and
| abor aNerspbsuari abasd/dape(ddats farphd preRiobs #iwneks (elecpt for nicotine
nor mal ahd eiffein® al |l owed.) Wonmen of chil dbeari ng
potential nust be using nmedically approved nethods of
bi r th Comtaf@sydhstropicasedacation dor whekst(exceptd wotkspot flpoxetine)
Depo- Provera, or diaphragmw th sperm cides) Signed
i nf or nédintreHy aptmal lphyvcad and tabaratory gngmmatien dEFEs Bp to 2.5 times
ori gi ntjeORB@p! Mthe ieadbdwesli)on criteria are: History of
PTSD Lifetine history of bipolar I, psychotic, or
cogmi t Wemeli eforhddbearinggoiontiklymesiibe jugiak mdsorally iagpioyedmethods
psy choof birthHiostrok (pudf asseqemidomybitth cootrol pill, Depo-Provera, or
4- hydr diaphéhgnewhly kpgpinpeddsgli ne- |1 - car boxylic acid (4-
met hoxy- 7- nor phol i n- 4-yl - benzot hi azol - 2-yl ) -am de

e Signed informed consent

e Male or female, any race or ethic origin

[0232] The exclusion criteria are:

o History of PTSD

o Lifetime history of bipolar I, psychotic, or cognitive disorders
e Actively suicidal, homicidal, or psychotic

o History of sensitivity to 4-hydroxy-4-methyl-piperidine-1-carboxylic acid (4-
methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-amide

e Unstable general medical conditions
e Score > 6 on Question #10 of MADRS regarding suicidal ideation

e Women who are pregnant, planning to become pregnant or breastfeed during
the study

[0233] Fulfillment of only one exit criterion is needed to exit the study. Exit Criteria are:

o Completion of the study
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Unst abl e general nedical conditions Score > 6 on

Question #10 of MADRS regardi ng suicidal ideation
waoRe012Be are pregnant, planning to beconme prRgREHIL008070934

breastfeed during the study [0233] Fulfillnment of only

one £xiStvert hiidmitsltrabk siceedfdtstto 4exidioxdyrdnitiythpipebidine-1-

Critercabakfic ackPPheihbey 7ahorphslislydheDRVIEER] 20H)-amide or

i nt ol ebpdgg% SéAgemffects to

4- hydr oxy- 4- et hyl - pi peri di ne-1 carboxylic acid

(4- net hexde-devoRpRBR dfuftidal dReid hbinds @l ideayibl oApdydRotic

or pla ohfseat ment  Acute devel opnent of sui cida

i deati on, hom cidal ideation or psychotic synptons

Appear @!@@Sar@ﬁce%fg@ls OF sy pBine TEmp A Wiith 2 iNdobis@f PTSD.

di agnosis of PTSD. Participant's explicit request to

exi te t Pertidipadys cxpiritreqest torexadel dtudnal psychotropic

drugs, other than the study drug or adjunctive

medi < aflhoncakfos péditibnad gsyahotrbjgc drugsoatbér, thirothetshely drug or

cont r ohdjohctivkansdikitieatas spyfeddi iattid Erosyol f@tse contivé of the

subjecgm@aﬁpﬁgﬁhﬁmﬁggaﬁﬁmﬁyr|ng t he course of the

study. [Investigator's judgnent that it is no |onger

I n tde Theshbjedibec@nds ppégriahedyraig teatodree efaxhé stade i n t he

study. Exanple 3 [0234] A clinical study is conducted

t o denmbnsstigate’ s jndgmeititbatatis andorngst ar thbibEsttintexsht of-the patient to

hydr ox yedtimmetilyte-spidyer i di ne- 1-carboxylic acid

(4- met hoxy- 7- nor phol i n- 4-yl benzot hi azol - 2-yl)-am de

conblnatlon therapy in the treatnent of PTSD. [0235]

search design includes an 8-week random zed,

[Oggéﬂ rcél)lk()lilclag st}‘;g? lﬁéa féslg‘ﬁlﬁg pt t{g?cheln?qqls{ra{l:te 3&0 )%Efﬁcag | ad &&%%blhty of 4-
hymMmeprﬂiﬂen} darpbxyarnzot hwizol - @yﬁéth@mﬂmofqa{ohn 4-yl-

the treatnent of PTSD. After signing an inforned

bepgetbael-Zih- amié@ ngbimh@mtélp@ny axdiedesparent pf PEPPa,

[ngﬁ fihr f)i % Siﬁ n}nch}uéirelg ?elelliglglr%gBm%eldc dg%blg-b&iﬂd placebo-

cdﬁ&bh@ckytraanmiemphﬁhll rbf4 @hyob@ﬁzmnlmﬂa;zlth&rdme)}amﬂbdeylw acid (4-
pl acebo for 8-week duration. Patients can al so receive

methexapanerpeelin-§-ybberzothisaol dadeamisde for dhodicatment of PTSD.  After
@ra%aﬁ]rﬁgrrﬁ&f Qg%ﬁf %n?emegtqnlé g&lﬁﬁ@&? lﬁsno %Wérﬂfatcéa%ents are

I oxy i ne-

raﬁéoﬂﬁ@édloﬁ@y-rgcdw Rditbed rd-# d&’ox@-@ﬁﬁﬁhﬂl—lﬁpaﬁdlﬁe )‘{lc)ar‘tﬁﬁylﬂ@ acid (4-
or placebo., [0236] During the study a pharnaci st

mMeHPRY- aTm@‘pMél HraeMOHERF0bR-Y bgm&}?d oy dlpgopasfor ng-week duration.

Patients can also receive therapeutically effective doses of prazosin, valproate,

-V
S1g
W

—

carbamazepine, or topiramate in combination with 4-hydroxy-4-methyl-piperidine-1-
carboxylic acid (4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-amide or placebo.

[0236] During the study a pharmacist maintains the randomization log and verifies the
order for the placebo or 4-hydroxy-4-methyl-piperidine-1-carboxylic acid (4-methoxy-7-
morpholin-4-yl-benzothiazol-2-yl)-amide in look-a-like tablets. Patients’ symptoms, side
effects and compliance are assessed bi-weekly. Based on symptomatology and
occurrence of side effects, the investigator increases the medication in 20-40 mg
increments, as tolerated, until a maximum therapeutic benefit is achieved. The dosing is
once per day unless twice per day is better tolerated. Compliance is assessed by pill

count at week 4 and week 8.
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order for the placebo or
4- hydr oxy- 4- et hyl - pi peri di ne-1 -carboxylic acid
W@ 200001920y - 7- nor phol i n- 4-yl - benzot hi azol - 2- yPQFHN00£070934
in look-a-like tablets. Patients' synptons, side
[028T|eEffisa@nd neasptd Byaelcadt enassts Feltbvoing wesekdnyent Basa
on synpt omat ol ogy and occurrence of side effects, the
i nvest icuasams'sds%&a%wuhaﬁmﬁﬁédq’m)i on in 20-40 ny
increnents, as tolerated, until a maxi mumtherapeutic
bened i Clinfiachiautdered MQSMa[tg(dAﬁ)%gce per day unless
twice per day is better tol erated. npliance is
assess e€linhyl Gldbhl aidsicat Savedty of 1ancks €eksB. [ 0237]
Efficacy is nmeasured by at |east one of the foll ow ng
assess (tintcabGalbabImprdsiad f [Apsesaman(C@IEI)Funct i oni ng
(GAF) dinician Adm ni stered PTSD Scal e ( CAPS)
d i n cllavidsob@tauhrgSoakgiDdiv)Severity of |11 ness (CA-s)
Cinical dobal Inpression of Inprovenent (CA-1)
Davi ds bhniitauAexiSyatelq (BBS)-A) Hami | t on Anxi ety Scal e
(Ham A) Mont gonery- Asberg Depression Rating Scal e
( MADRSMoriTgaatrpeisbe@ubepesicrShingfickled MeEARE) ( TOP- 8)
[0238] The subject inclusion criteria are: Diagnosis
of PTShreagoaiti Quieamo)TIDNptizgnsgalcAPOP-Bge 13 or ol der
[OFQQngﬁ&?EgngRMQEQgﬁgﬁgggnce for the previous 4 weeks
except r nicotine and caffeine) Free of
psy choDigposis GEUTSBL tatTired by Medkad (BxEept 4 weeks
for fluoxetine) Cinically normal physical and
| abor atAgeyl 3exaidenati on (LFTs up to 2.5 tinmes the
normal limt is allowed.) Wnen of chil dbearing
pot ent Nal substsiceldusigdapgndmmde talthey pappue ¢ edcketdiods fafnicotine
bi rth emhtaf@dind)such as a condom birth control pill
Depo- Provera, or diaphragmw th sperm cides) Signed
i nf or mEdeeadipseahotropalnecdaratibe el weeksfexaaped veclstthi Huoxetine)
origin [0239] The subject exclusion criteria are: '
Li f et i fbinivaBy spsmadphipsied land laborayery ehemination (LESg AP tq 3.6 times
di sor déresnorel lim#ligaliwedi)dal , hom cidal, or psychotic

Hi story of sensitivity to ' '

4- hydr X&qum pfeahilgdbeasing dotaatiplempst be apivexyadicalls@pproyad methods
of birth control (such as a condom, birth control pill, Depo-Provera, or
diaphragm with spermicides)

e Signed informed consent
e Male or female, any race or ethic origin
[0239] The subject exclusion criteria are:
o Lifetime history of bipolar I, psychotic, or cognitive disorders

e Actively suicidal, homicidal, or psychotic

o History of sensitivity to 4-hydroxy-4-methyl-piperidine-1-carboxylic acid (4-
methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-amide

e Unstable general medical conditions
e Score > 6 on Question #10 of MADRS regarding suicidal ideation

e Women who are pregnant, planning to become pregnant or breastfeed during
the study

[0240] Fulfillment of only one exit criterion is needed to exit the study. Exit Criteria are:
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met hoxy- 7- nor phol i n- 4-yl - benzot hi azol - 2-yl ) -am de

Unst abl e general nedical conditions Score > 6 on
wax@eiass #10 of MADRS regardi ng sui ci dal i deak¢€DHS2008/070934

Wnen who are pregnant, planning to becone pregnant or

br east Ceapldivhiofighd ftedyst udy [ 0240] Ful fill ment of only

one exit criterion is needed to exit the study. Exit

Cri ter Savae end Doviplableisode affectshie 4dtyddyxy-Sencdryd-paredidine-1-

I nt ol ecabbeylRi &l @fhetbsy-7anorpholin-4-yl-benzothiazol-2-yl)-amide or

4-hydrgx¢eybﬁﬁgamﬁh-piperidine-lcarboxylic acid

(4- met hoxy- 7- nor phol i n-4-yl - benzot hi azol - 2-yl ) -am de

or pl aeebt develapitentof sAidatiddenal, pniuidal adeasivh o pbichotic

i deat i gympddami ci dal ideation or psychotic synptons

Synpt ons worsen as neasured by a Score of 7 (very nuch

Wor se) Sompfdohs worsétaid measpasdtbysa $oopt oL7 {veremuels tvots@) on CGI-1

exit the study The need for additional psychotropic

dr ugs, Pettivgrant hexplichtecqtesiy editulge dudyadj uncti ve

medi cation as specified in the protocol, for the

conter olTheheedler sddifiersl psyrboppiadrugs, ethephamiic sudy drug or

subj ectdjpectoresedicatignanspatifiddg thderotoal, $& thé cartie] of the

st udy silbjvespdyghiaaic smpielgsrent that it is no longer in

the best interest of the patient to continue in the

st udy Ehanphjectbef@reblireghaot duringaghe sowrsyofi the pmdy or ned

to denonstrate the efficacy and tolerability of '

Ahydr oXgrestigaiet hiyigpirpdhatdi iInao langea b Prstantgespioet the patient to

( 4- met hotyzimthepholyi n- 4- yl benzot hi azol - 2-yl) - ani de

in the treatnent of PTSD in children. [0242] The

research design includes an 8-week randoni zed,
E@%ﬂﬁi@-blind, pl acebocontrolled treatnent trial of

ydr oxy- 4 - i di he- r e )

Ry Rl o PR QRO Sy B dalefpity of 4
hytdhex yt-4-esthypipeoidide TSEarbp02#3]  Afatelr Si gfHinmgh@y-7-morpholin-4-yl-

i nformed_consent . and neeting.inclusiaon/excl usion
beagptpiazpla-y r?éma%\tq Breseiicat SRR %‘Hﬂl{f%‘ﬂ- recei ve

[Ogjéil]gﬂ{e Feydh o&@éig‘l]i' RIS, - REFdH fh%al)miz%a,r lanfMLt-ib'ﬁnd, placebo-
copfteltet hoeayméntnuriphodfi r-Hydrbxybémzobylipagaldiie-yichrbarylie acid (4-
mhaRiraenaPholl-ho kYO RO Aot PO e B BOLE] SPy

O Syt by PR SRR g mestog g/ plyion it the
patidntyedrb axydommizedbrphotdive 4ithér- herydnixipidamothyRpiple)idami ldearboxylic
acii({] (éll-%?e%ﬁoei_yl-7i-L(neorghao?iln-eélt-;l'-bei%gtihleagtols-'2-y]3¥ann?itdg i plgci:e o for an 8-week
duration. During the study a pharmacist maintains the randomization log and verify the
order for the placebo or 4-hydroxy-4-methyl-piperidine-1-carboxylic acid (4-methoxy-7-
morpholin-4-yl-benzothiazol-2-yl)-amide in look-a-like tablets. Patients’ symptoms, side
effects and compliance are assessed bi-weekly.

[0244] Based on symptomatology and occurrence of side effects, the investigator can
increase the medication in 20-40 mg increments, as tolerated, until a maximum

therapeutic benefit is achieved. The dosing is once per day unless twice per day is better

tolerated. Compliance is assessed by pill count at week 4 and week 8.
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effects and conpliance are assessed bi-weekly. [0244]
Based on synptonat ol ogy and occurrence of side

we@edoen1R3e t he i nvestigator can increase the neRCT/HS10081070934
in 20-40 ng increments, as tolerated, until a maxi mum

[024Rr Rypietitsi are vl bippoftivactlingsed dnankhemelasdurihgl theaslidge visits. An
per. day. unless twi ce per day is better tolerated.

inygsiigptoh e ailable by &‘4@1&@%94 |cl§11'f9r # dppingasa pf gelgencya Ratients may be

NI R gle(f’atl ents are given supportive clinical
managenent during the clinic visits. An investigator

[0236]aE/failch@b1b endayurt@&bg phieae odd ohths fell@laiyig apsessmsat Ofales:

energency. Patients nmay be seen nore often if needed.

[ 0246] Grbdal AacakshsntEFaHERMIMY(GUF) east one of the

foll owi ng assessnent scales: d obal Assessnent of

Funcd i @iinfigan( Ad¥mnistédell PTSDESCaRATARSE ered PTSD Scal e

(CAPS) dinician Adni nistered PTSD Scal e (CAPS- CA)

d i né calin{diabalmlninees PITSD Ssaus(UABS-0fA)I | | ness (CA -s)

Cinical dobal Inpression of Inprovenent (CA-1)

Davi ds @hinlahGiabaBeapressidilSy)veritytdeii lhése ICBIx) ety Scal e

(Ham A) Montgonery- Asberg Depression Rating Scal e

( MABRSYClinika b@tabe htm@atscone IRpSD enent ((UGkbal e ( TOP- 8)

[0247] The subject inclusion criteria are: Diagnosis

of PTSDavriood Trawew SopleMDNIS)and CAPS  Age 12 or younger

No substance abuse/ dependence for the previous 4 weeks

( excepHafoltomiowiciynscabndaoafd ei ne) Free of

psychotropi c nmedi cation for 2 weeks (exce weeks

for €I qu@y-ASngriDmﬁsswnrmtmlchh;(MAslgRShnd

| aboratory exam nation (LFTs up to 2.5 times the

nor ntal TrrgamnentiQutedmeREAL )ratll\&b?@é]ﬁ (&OPchi | dbeari ng

Qgry]emés% elgpﬁ»&lugi%nléﬁlt&ﬁ 4iedi cal |y approved nethods of
birth con{ (such a condom birth control pil

Depos Pma/gelbals oﬁPTsDa@chffagﬁdeH\Hmﬂrﬂmsies) Si gned

i nformed consent Male or fenmale, any race or ethic

ori gi nAgOA28) ydimezes ubj ect excl usion criteria are:

Lifetinme history of bipolar Esychotlc or cognitive

di sor d®ossubstance abuse/dependence fort ¢ previous 4 weeks (except for nicotine

and caffeine)

O

[

o Free of psychotropic medication for 2 weeks (except 4 weeks for fluoxetine)

o Clinically normal physical and laboratory examination (LFTs up to 2.5 times
the normal limit is allowed.)

e  Women of childbearing potential must be using medically approved methods
of birth control (such as a condom, birth control pill, Depo-Provera, or
diaphragm with spermicides)

o Signed informed consent
e Male or female, any race or ethic origin
[0248] The subject exclusion criteria are:
o Lifetime history of bipolar I, psychotic, or cognitive disorders
o Actively suicidal, homicidal, or psychotic

o History of sensitivity to 4-hydroxy-4-methyl-piperidine-1-carboxylic acid (4-
methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-amide

e Unstable general medical conditions

-36 -



Actively suicidal, homcidal, or psychotic Hi story of
sensitivity to 4-hydroxy-4-nethyl - pi peri di ne-

WOo eapbosegd i c acid (4- PCT/US2008/070934
met hoxy- 7- nor phol i n- 4-yl - benzot hi azol - 2-yl ) - am de
UnstabSeogeneomQuesidngald of MADRISaBgar§dQrseicklabidention
Question #10 of MADRS regardi ng suicidal ideation
Wormren Whamer ehe regmegitant, plaanmigrig bt@nbegrogmnp peleastfecd during
br east tieestudjuri ng the study [0249] Fulfillnment of only
one exit criterion is needed to exit the study. Exit

[049]t EflfiBmaritesf onGosHR! iti @iflerth it Reedet tslyxit HR\RId§. @Rt Criteria are:
intolerable side effects to
4- hydr xynplstipptafyhe gpudyer i di ne- | car boxylic acid
(4- met hoxy- 7- nor phol i n- 4-yl - benzot hi azol - 2-yl ) - am de
or pi adevsse endiietpible sigoftectdg thydrayt4-afethsiipencaidine-1-
i deat i earbokidivi asidi@-mitteny-7enoholpsgotdenzotisyratZeps-amide or
Synpt oplacelar seatmeas nmeasured by a Score of 7 (very mnuch
worse) on CG-1. Particuggnt's explicit request to
exi te t ReutstdesiglopMhet dfseigidabrdeaideti, homiadal pdaatibo or pyyickotic
dr ugs, sphpemst han t he study drug or adjunctive
medi cation as specified in the protocol, for the
conter oSywptontrewenss} ecmsasprgldiyi ateore o8 (ysryomeich Foeese) on CGI-1.
subj ect becones pregnant durin% the course of the
study Priiggsnt’ gaxpicrigequedigaenit hadedyt is no longer in
the best interest aof the patient to continue in the
st udy Ejasﬁﬁffdetrosa goe PErchgireRic g, B herithgafudygirug or
vitro amgnetivevngdicationiapviestlioganéhe pretospl &orrthe penprol of the
sel ect swbjegts pnghabid syimpyoros
4- hydr oxy- 4- et hyl - pi peri di ne-|-carboxylic acid
(4- rret ABR yubigct beeqsps nregnent durerihe conrae-of thostufy - ani de.
The in_vitro studies exam.ned binding and functiaonal .
i nact i @%W?WFQT};SJAdWF@é@%ﬂUF &0 tf%}&?f &p et fptgrest of the patient to
i nt er aceRtBRCWR the sGid¥er bi nding sites. The in vivo
studi es investigated the potency of
E4-h droxy- 4- net hyl - pi peri di ne-1 carboxylic acid
—%%Qﬂ%ihoxy-7-nnrpholin-4-y|-benzothiazoI-2-yI)-anide
(0290138t AGON/EE Ard¥E e/PHRvIREOMdS T WRAUES dnReh@Mé ahdlspecificity,
effects, and its efficacy in several aninmal nodels oP
sctispyigs sid activatyxdfet-hydrang-4ooghylt piperidipo23:atboRale etid 4macthoxy-

R R Rl it The & iy pilion gpgmined binding and
fu&gtisdﬁgt %%vaﬁoﬂ%fphgi kdteprow, 1R8 NG iRz Hterdetidn) wall dBer binding
sites. The in vivo studies investigated the potency of 4-hydroxy-4-methyl-piperidine-1-
carboxylic acid (4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-amide to antagonize
Aja receptor agonist-induced behavioral effects, and its efficacy in several animal models
of depression, anxiety, and cognition.

[0251] Radioligand binding assays showed that 4-hydroxy-4-methyl-piperidine-1-
carboxylic acid (4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-amide has a high
affinity for the human A4 receptor (pKi 8.3) with approximately 230, 110 and 260-fold
selectivity compared to to hA;, hA,s, and hA;, respectively. 4-hydroxy-4-methyl-
piperidine-1-carboxylic acid (4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-amide also
has a high affinity for A;a receptors in the rat (pKi 7.7), dog (pKi 7.9) and monkey (pKi
7.9).
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affinity for the human A2Areceptor (pKi 8.3) with

approxi mately 230, 110 and 260-fold selectivity
waeompatesds to to hAi, hA2B, and hA3, respecti vePgI/US2008/070934

4- hydr oxy- 4- et hyl pi peri di ne- 1-carboxylic acid
[0252]nﬁirﬂﬁxyraaloﬁ'ga’lﬂh blndingd syldideasedsbd abeol seBacM{Iﬁy a:m dfhydroxy 4-

al so has a high affinity for A2A receptors i n

rnftbxﬁ plpery(}me dd:@rl(ofg;p( lic 7 ag}i éﬂdnwez/-n(%mo m- /gy Pegggtzhllazol -2-yl)-
arli ld el nfoadip #n @ﬁﬁ&gﬁﬂo&d' Qro% ﬁhﬁ r far s?)ﬁggrg dnldSion channels. 4-

Se ectivity o - pIperia ne-
hydeayboxektiyd- pq&irﬂme 1- carboxyhc a01d (4- rnethoxy 7-morpholin-4-yl-

(4- et hoxy- 7- m)rg hol i n 8ﬁl-benzothlazol -yl)- am de
bea%@hl%%%ﬂ)r?@ﬁd% ay %é%?ﬁ’ ¢ selpdinityttpriis manttgseptor over the targets
n r
te%@dﬁg%ﬁc}%ﬁ ECFI; g% cliérl]lggin i 6‘%’1 ;@g%%c9gl\gldroxy-4-rnethyl-plperldlne-1-

cafBbxiyhit haoly - @-mothpkpl7imerphylibénz dihicalziarol-2ylyajnriddarisewed 55%
has a 1900-fold selectivity for the A2A receptor over

digecemengat 40 1dbr £¢llplex @@é@gw pisayshen dfemgyinpdargets showed that 4-

h@&ﬁ%‘?%@%ﬂpn‘%@? lﬁ{n[% b Caprg%ydlcne- I cardboxyl(T1 hgry-7-morpholin-4-yl-

bedotiRESIOXYT) /aniitE pia@Ia n9d6-11d berzaviht &@othe2Ay] )re@mdﬂ €ver these
showed 55% di spl acenent at 10 mM). Cellular biolo

ta@@@aygd only 1ighidHPpASE 8 Yaitgld: kM3 feyvite phashodisstarask (1 enzyrne was

net hyl - pi peridi ne- 1-carboxylic acid
de{%t%t hoxy- 7- nor phol i n- 4-yl benzot hi azol - 2-yl)-am de

[0Ds3 & ARBHodD! £hsHela8ekiod the fability NeF Al@df&@eph@ﬂly@}égfeﬁdine-l-
t hese targets, and only inhibition (88% at 10
carbpxypp odireethexadengrphglinedr|-henznthiazedLed)- émlde[ O 58tagonize

! | d th
NEChy BT o R R R et il Myl G ux in hAss-Gal6-
Cltr ARy a3 STRURY L fipdiothe BRARGKII GO R1ikon T Horphoin-4

to antagonlze non- speC| i ¢’ adenosi ne recep tor
yldzyomthmols&-thhadfemh@a@d HKtmediateth ABpoGeb @thh@—pJCeemlge of 8.83

R SRR RS G PN SR o snony-7-
mblﬁbhbii&h usd- %ﬁﬁtﬁﬁ%l@?@aﬁﬁé@%mlwttﬁe A HU AS@mMRkddeCHT flux in
83 (H'll slope 0.6 4- hydr oxy- 4- et hyl - pi peri di ne-|

hAlc@ubé)-@{(i) celéscwdh pmsmi'tlllueij 22 (Hill slope 0.7). These data indicate that in

R AD TR OBkt A €51 Bt mgrpholin-d-
yIWehbotRiaSolo0y M akEe RkniBit24068-td1d StRREVIR fr thiNESE HélRor over

indicate that in this assay
hAl- hydr oxy- 4- met hyl - pi peridine-1 -carboxylic acid

1983 BPEE L a000- 1 ol SareaduieRyn Grriong Sus Aty bLE b biminol-s -

etﬁ’;”l@a[rb&%&& aé@ﬂ%@me) an Aja receptor agonlst reduces sRontaneous motor
2-[ (2- am noet hyl afm no) car bonyl et hyl - phenyl - et hyl am no

aC}lvﬁy n-a éctshyiepard@otx annog- ddti{ogiduedd hppold@natmoeiptatienuated by

oni st, red ont aneous, notor activity in a :
selRRUE dupdRtraIeT RBI RBEEST RAGele Yy fol GLagtast fistianiss.  The
abAll ?%W@Ih%ro%l -ERLBGT-piRrifiRe 1LEFERLAE R RPAR I ’)QHforphohn 4-

sel ective Al receptor antagonists. The ability
yldfenmthlyamlezeyL){anm toyhilogk HBECendnesct! hypdpmo)ﬁqnana@ts dvas assessed

4- met hoxy- benzo
o B AL TSR Ry BEONEL ST Fat EvshigF Mddonist.
[0255e8&RFhistration of oral (po) 4-hydroxy-4- rnethyl-plperldme-l-carboxyhc acid (4-

methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-amide to Wistar rats significantly reversed

APEC-induced deficits in locomotor activity compared with controls, with IDso and 1Dy
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to determine its in vivo potency and its efficacy as a
sel ective A2A receptor antagonist. [0255]
wevpM1R8¢ at i on of oral (po) PCT/US2008/070934
4- hydr oxy- 4- et hyl - pi peri di ne-1 -carboxylic acid (4-
valiiess Nefx § 5 7an 8 ghag/ikp; despéctivelyz@igirazo| -Thisy test aohfitenst the in vivo
Wstar rats signifjcantly reversed APEC—lnduced
ef&@%%?ft”shydﬁowgmbﬁdrm%Mm h?afc’?@mﬁléﬁ aad wfsthaxyt -grogoholin-4-

yl\:ﬂgé%oetfé@?@e gﬁ (ab{?gé)tf@hy\?gﬂ %ugse?eecgl?ﬂ élll rﬁg%#& t01|r %ntagomst
[OSIS&]OM@fef Wistay raef were treated with 4- hydroxy 4-methyl- plperldlne 1-carboxylic

4- roxy-4- met hyl - pi peri di ne-1| -carboxylic, acid
acidy (%{rélﬂ Ry = TrmesR ol -l lacnzmhla@eh%aﬂ)n%lﬂa admip|sierghipgein doses

I |

raR@nESE 3 P 1 b/ RE BAOLIL bY P RRRlL A SHRBA of 0.01 meke of

ABEQyY Gootxyl- dhvimelts hrydei yadpedthii de bﬁl—yl ercaghiadx yhd (ARE.(I‘ drhe anlrnals were
(4- et hoxy- 7- nor phol i.n enzot hi azol - )-am d

Plé“c% Rinealat teﬁbcqgﬁs a\e@e%rrarygﬁg .pﬁ@t%?lbw%eé fp @ lemﬁquald motor
{
oSSR B AT SE o EELL STy 08 OO s
AdmthidREGn 'BIﬂe 4almdﬁf@1ys44ﬁﬁl@l@1@?ﬁdldncﬂ1b6%yl@| ageid 864 rnethoxy 7-
c ggs with arrays of photocells |inked to a conp

olrtrof-bseqthipe)-Ameld-apadoyiguificasly rféuc‘r%irAPlﬁsaﬂ%dw@a deficits in
d *
o8y SRS, AL B AT U314
p<0%5ﬁﬂdunqmﬂ&ﬂ@nh@Nﬁhnnwﬂﬁmhﬂbﬁnzoth|azol 2-yl)-am de

si%nlflcantly reduced APEC-induced deficits |n
[023Hohist artidsptassant yactivigh Of o rst4-nesthylgarsyidine- rearboxylic acid

(432%‘[2?%#_%2%&8@1 e—i—?ﬁ%@ﬁzo@\ﬁ&z{%‘ﬂgwlférél%d%ﬂgﬁsg%ﬁ%a_ﬁﬁmg three validated

rnadIEtlsB dﬁ pe@ssSaomt tiactwivii btyesoftest stress-induced anhedonla test and the test of
dr oxy-4- et hyl - pi peri di ne-1-carboxylic aci
dl€fateﬁﬁ%1ﬂssz§0r?erﬁﬁrtmfdpwm @P ﬁB‘éWiié)t @%Jzépl 28] tyst%l Micgreperformed
sthgsted using three validated nodel s of depression:
e Swmstress test stress-induced anhedonia test and
[02F8] Tlestwimd stledsftestapliésabn e pfinsiple st whén bavved &f eva(c80Orodents
seconds) (DRL 30). Al tests were performed on Wstar
afP@éﬁ% mltl@i;mgpd ‘Pﬁ@ggwumagtew@s adqpd @tchﬁrépﬁeegﬂ%lﬁlmmle posture making
'tﬂgl nﬁn&lhﬁ% Ells pde@@s%gryl i ﬁre{tﬂoart Ogep&ﬁlcﬁl&{ G @0 time of
itral perio vigorous-activity, ado
mIﬂmiﬂmyt & icetigiderédmindicatérep oﬁtpmte&ltlahlann@epwﬂsynttlﬂ@ properties of a
n1n|nal novenments necessary to stay afloat. A
t9%h in the time of immobility is considered
b Bgli t t
[“%?qa&@%%nﬁﬁaﬁ P D SR PATRTREN L8 RORAH s thoxy
7- ﬁmhplﬁbh@%b‘yﬂbdmbﬁl}dzebﬂ-gé)mmiﬂda ol tofamblexyitsi dgraficahtly decreased the

y- 7-norph I|n 4-yl - penzot hi azol - 2-yl ) -am de
m%l qualf ‘glﬁé"ll%l PE\tl 5}%}/ fif ARy Iy sHewr {eals By adgec-dgpgndent manner

co Wgﬂlatgd f(li‘rgn e l Ao FeBW Fhs %ﬁﬁfedt &ith dérgl ramine

ose- epen ‘conpared wth controls (Fi
(IBQ mgfgspa lhaﬂ@kasﬁdtasmsfeodmtadn%d W th desipr am ne
[O%é(go Wiy gtgl)r Wé?egplz'%g\fl&y%g@%ﬁ g}j:rheyfl %Ep%?l%lenedf carboxyhc acid (4-

mélthl%jW%éﬁpﬂo1(@&-*}¥-'be&oﬂﬁ5io@2%ﬁ)-hm?&f RO MbES o781 Ho bkt 30 me/kg, 2
hours prior to the swim test. The tricyclic antidepressant desipramine was used as
reference drug at 100 mg/kg po. Data are mean + SEM based on 8 animals per group. A

dose-dependent decrease in the duration of immobility was observed with 4-hydroxy-4-
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met hoxy- 7- nor phol i n- 4-yl - benzot hi azol - 2-yl ) -am de po

at doses of 3, 10 and 30 ng/kg, 2 hours prior to the
weMa1ese . The tricyclic antidepressant desi pPErRiUS08/070934

was used as reference drug at 100 ng/ kg po. Data are
mem@ahRpipSidthdasaeboapli8 adidnmahsn@rdxyg7-dipphohin-4-yl-benzothiazol-2-yl)-

dose-dependent decrease in the duration of immobility

anpjde. “Prl@didhssedpn pruderiypdriesty - 4- met hyl - pi peri di ne- 1

r L ' . . : . :
o B AES A SA SPRSoR oo RTB5 i  gtode in
thé prdd. Othedseid laowd wdba inwltedt idsthe fEARGIYL defvatder pleasure. This
stress-induced anhedonia test, aninmals are inplanted .
clggitioe loais e rapemmals ot tienupte hemsalvrs GrlisHmIRGRA kcharign. The
an'irﬁXlg LYEeh B l{dggd E&Ellehtﬂgly% EKWRHT e laeéa?féh?of IEPH,Sintermittent,
el'ectrode alTows the anfmal s to stinulate thensel ves
andsedfredit tabia| atck@ins loieh avonfingmenihe @miriceldsspacs, dbgdvation of food

exposed sequentijally for several weeks to vari ety of i
angiqr v atpTy reY R léa}t/,d%ﬁh v itpred sesab Sesthresheldy lor @Pf/fétlmulaﬂon
[ : r | ct :nac [oJIE o) -
bEBARE TR e Yy LTSI filamRacEn HCDRLNAR) MGG roward
profresdivii g dbatabes. drhisslihtegiretod hathieqrradat dewdopment of anhedonia, the
rogressively el evated, meaning. that the animals' .
loleHr T ?rwl?aéulfeé@@ y a?tbvgﬁl@s@%v@u@aa@éw LELPIERI | 5
10253 KRECb SR bl R thiEy ARKE (SPIRRH) b MIRE Pl dimittent and
unphédidtabls srchsard, maalk @fs depr esohaally [(B262] whht hydhekpg-methyl-

.exposed for three weeks to a variety of mld,. :
pipSt R ﬁ%%yléﬁq aC@nvf‘}-@&rb@ﬁaﬂr@O@chPEg-sf‘@flshenﬁ%th@Z9la%-§l>-amlde or
Ve\ﬁf?clr}]es gghfn%bé‘rﬁblll%ﬁ)lllt(gﬁ Slgfe?tl&\ﬁ tdhce daily for three weeks.d Self-stimulation

oXxy-4- nmet dine- 1 -carboxylic aci
behdvine tae xacoitieduwdeol ¢akdytoyfiotlbenieot lpaza ofXtrgbsymdntedeanhedonia,

it e R rdrtuid Rlesb s Rpeah SHicnas
[056RCA Aithid WrGRedeglth Y 4L@dfrcgle>{-@-\eﬁe@l§>@h&%ﬁ{%tl-eérboxyhc acid (4-

stress-i nduced anhedoni erm as the %
methoxyal inperphelirsélyl-bsizothih zt 2eyl )-binrdestetirge d @ntveshehicsels of reward

i ndex). .[0263] Animals treated wi.th : :
Seaﬁlﬁyla?f aﬁéﬁ %eréttwy!wifhﬂﬁ aF FfEn &1%‘EF§8M1}€CV6381‘EIUE%?¢ stressed
anfR bR M ific AN RERINI N ot~ e DEOAR 1 D118% Ao~ Rstilg) - & €results provide
returned to normal levels of reward Sensitivity after

fugher tudewe ofedicsamsidepressntrpnapeftidsgol -3 Yronyi4-methyl-piperidine-1-

vehi cl e-treated, stressed animals rema ned anhedonic
RS e R R e R M R
[Ogﬁ‘g\&fﬁ tgeg’ﬂ% %s&f’ﬂo%ﬁ@ﬁs Rii1d! AerAftdndeRI &Stédttable stressors for 3

webkhy dmbsdonde metlhy Wigtaperatsdiwae | ganeh osyhyidmxged-thethyl-piperidine-1-

c%@gﬁ% I?lo Y Z&%éﬁg?&%@é@?-%%ﬁgéﬁo i'gzzoﬁ—]lzl_-yﬁ):-grln}(feaiw cgﬁy at doses
ofl DIRT M@ torafN dydRPr €Sl aHiBalR t &8 Sdated RhithSvMEGK Dnly. Self-
anhedonic male Wstar rats were given

stimhatimohepavionmahidcopicd éwicdivwreklyctarfbldovy thecdexciogment of anhedonia,

4- met hoxy- 7-qprphol i n-4-yl - benzot hjazol - 2-yl.) - am
ATl ok Pirge ARG om0 ety efapd as 15
st SRS WBER: dr&RinGR=MrdhBddEhidc]) PRlaYare mean + SEM based on 7-8
Sel fstimul ati on behavi or was recorded twi ce weekly to
anfirnhlls qwr tgneupd evdhioptenon of damyrdonri-ancthidtepaeridied 1 foadoxylic acid
S N . T ;
(4t(rg$tgp/>%§¥ -Irn%lqa}*tyfngg]ré:l%g grllaz;tliézlowl-y%-lar?lydet c%?e%hé) Isi(?gniﬁcant reduction in
the anhedonia index after 1-2 weeks compared with controls. *p<0.05 based on a three-

way ANOVA followed by an unpaired t-test (Figure 3).
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stimul ati on requests per m nute= anhedoni a i ndex) Data
are nean SEM based on 7-8 animals per group.
WQ\opM1R8¢ at i on of 4- hydr oxy- 4- et hyl - pi peri di PEF/US2008/070934
-carboxylic acid
[0265]TBichdixferentiabrepiforcemedt-yfl lobherzo{DRBY adst B- yde)i -ndiriodl to assess
caused a significant reduction in the anhedpni a i ndex )
thg f pagentipl za%egwesse@nﬁa}péal% efh dewsist el glsoxthet, @alwa@‘écpotenﬂal

ARSI SRR AR Sy, apPs gl Sl o

ankidepresshts( foich as tISA s, iiscrétse dhd1itnedehyednoreRmesss tHeleby decreasing
potential anti depr essant pr operties of drugs but also
the pespPngensatol Yhey clisotismasatthe mnbe) of igindocpdirepgnyes i.c. repeated

pr: i C&]dthe Qoier GF ida8 5 SdcoAM '«ﬁﬁerq}{e fi}\&ﬁglsﬂtgnc LEME rlﬁver. Opposite

antldepressants sSuc ease t
effdctye alretobsened esigons@scalt heidepiessoes sadi g hédraifensine and with

response rate. They al so increase the nunber of
benge F@P%dﬁ?eé’élﬁ%é?é i.e. repeated pressing of the
I .
[0&?6’]%@% EléA\}lg?ﬁﬁ gﬁgfﬁ gﬁ’%{%}?r aﬁé}ﬁil é;gcé@) X%‘iceﬁah M49-methoxy-

7-aioytiotiat4 glnbendeqh[aesbmyl)&rslde tpoato mahd faensaused andnuvebde in total

benzodi afog pi ne-1i ke anX| ol ytj Cfilg [0266] Adm nistration
megn BURLY %?P&nerétaﬁ |2-G5Cpr8ps th meaéé%%wlweén Eepanses that was

ol ign e
do%é dggétﬁglﬁty ( %Se d4 %}ﬁﬁ?& C?Z%%@l%ﬁﬁ%&l%ﬁzl-\é@bo%éj acid (4-
mmhnneﬂ-mdrphﬁapéryﬂ&bsnmddamldem -eask wis dlkeagyeantet ivith a decrease

betvveen r Wg?es t hat was dose-dependent (Figure 4).
in Ahe gyt Hel |restpB%e|s1 di ne-1-carboxylic acid (4-

[Ogﬁ hpﬁ@ée 7625{5” v 1?1%114 ‘:;V by&}%% Qttﬁetﬁﬁ%@ grlcl}j n%'l Eeg}‘tﬁ{&yﬁ@samd (4-

0 assocl ate ecrease I n er of
rnethoxsf @m@hml&sﬁqﬂrbe&ot@ﬁ)ﬁ%}yl}hm&b ddichawsdsow ltkeat an  atypical
roxy- - dlne | - carboxylic acid (4-

d rret h g
anﬁlé?wy{swn %#WS& W»@l@@f&@ﬁﬁlﬁ‘ézm 2-yl)-ani de
[og@ﬂ%adxh&glap o?aﬂ%g %@4 @e@%%gré@?tpeaaﬁleaﬂ §a9boxyhc acid (4-

xhi brts anxi o I C propert The anxi ol yti c
mplhop}eﬁ{rh(ﬁ@h(dinA-yl -benzothiazol- 2 yl)-amide were tested using the elevated plus-

4- hydr oxy- 4- et hyl - pi e dlnel boxyl i c Cld
sy MR ¥S_. Bh aﬁlﬁ&;fp RN 8 Ryl g etonts to
oﬂeﬁ%ﬁg&s Yd H& EREA RIS 51%35 a%'e&' MBEQentd Il eIl ﬁi%zeaebntalmng

anxl ety para I gm an on the natural aversion of
twroodemisaﬂddmp@ensqamse@hanmehm@hmsthe Apenmaimes af ¢hepimazse dogether
in the cente eIevted ze contai ni

With §R% guRRef ¢ m&ﬁzﬂ C AP SHE § HRPLUHRS ?ﬁ%@hﬁg%fpaﬁe taken as

1n§1fcgssoiocfle Iehi@l A hdb‘?&%)@&& ofMHce Mh%aﬁunber of tinmes
the ani mal s enter t he open arns of the maze, are t aken

[0269]i Adingesgratibn toffiel-hgirexy- éfrne’tleydmlpftrlctneahecalévbyylm atitl d4anethoxy-

7 %%I i @glgge%g{)mz%gg trarrﬁlltdlﬁ %gpg g&l%%{e’s@teg&p& significant dose-

depfndst Méﬁse {n AR pRSkdtvrdind sheR %19"{1{'&' &7l arfsYor) the@M@8ted plus-
po to male rats resulted in a significant

mals&d epepateh twithn cordade (admlnis@redmetntle)) fFigimeed)s rTélnt proportion of

e R BT b BV P58 T icantsy
inBlec@RArbi18RiIngf treatment with 4-hydroxy-4-methyl-piperidine-1-carboxylic acid (4-
methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-amide. A similar result was observed for
chlordiazepoxide, used as a reference drug. This test, thus, confirms the anxiolytic-like
properties of 4-hydroxy-4-methyl-piperidine-1-carboxylic acid (4-methoxy-7-morpholin-
4-yl-benzothiazol-2-yl)-amide.
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entries into the open arns and the distance travel ed
in open arns were also significantly increased

WO 20000286 treatnent with PCT/US2008/070934
4- hydr oxy- 4- et hyl - pi peri di ne-1-carboxylic acid (4-

[02R0]HDX \eedera®r fHeOHatn - shoyin- be Fz@irbi RAzMlate2 Sptapuéiatidey Arats were
simlar result was observed for chlord|azeFOX|de used

adgynigtepesk gitbac et-hydigxy-thmgthyleriperidiperd -caghonylie ncidl h &4-methoxy-7-
]ﬂggﬁg ro';%ﬁﬁﬁgﬁﬁgﬂggf%g?ﬁ%:ng | - ?ér88§§ll% ac) g md 30meke,
chﬂ&dméﬂmi@e- o H’D!I(DJhIng{gﬁer vehicle. Levels of anxiety were determined by the
4-yl - benzot hi azol -2-yl)-ani de.[0270] To generate the
tirgebi2ens RRAHIC) (hStFIiC@lIFaéfelSd iniccorspregys ef thawnasg. Patagirgugican = SEM

baig(ﬂ' o4, oxégllze[;qalf tpﬁylgropl’llpper ! %d Oy -_n&eatlrl%l og(lwrldlne 1- carboxyhc acid (4-

métﬁoﬂS&Uhﬁ)@i’ph&m m@ﬂl-bbmioltfﬁaszi QLylpemZdeauﬂCd dodeMeperdightd@crease in
po at doses 3, 10 and 30 ? chl ordi azepoxi de_po at

thg @megnikef tRe sRamt & e apey @rrgs of thgrindzst in the mempet ef fHgnyetipns into

R

a are mean
111@15&@1@1 PPK0P5 Qiéﬁbrmlned by ANOVA followed by a Bonferroni test. Figure 5:
- hydr oxy- 4-neth pi peri di ne-1-carboxylic acid (4-

SEMf wmm REPTH ﬁ6|th<h acap) Reswlioers AassA-an yil) arama&e Only animals
de%?o‘ﬁﬁtt?&h ;?r%%l%uéj ‘§{%Bféd_r§é1;ﬂ%on;ngﬁ EfSHe IRE ARG ¢ § 84, tﬂg@ﬁ animal

he "open ar maze, 1Nt nunber

wiy aedidt litgrsvr adrrol Aed @@;&[Vearaﬂrlsdc%Bﬂ of h&lydtcﬁdyaﬁnﬁﬁthyl-plpendlne 1-
traveled in the open arns, thus confirmn

by e FrRahoyBE ErarBRol o bSO HEAZEl RDAEUMSY (AXEAR. 10 and
30; 1?1 gg’r&gvgﬂcl@ ﬁ&? ﬁ%lg?&f whtfr 3pair {ig-%s? 45h§6dr§5M1-metllyf -piperidine-

error o nmean. esults are

1-aarbosliz. ad| W-ractho®y-3-miepbelat-4-a1-bagzogieacl-Qud )-atnadal Behaves like
perfornance in the DRL 30 test were used. Each ani mal
YiEsey ypieal angdgpressints. oqauﬁﬁa ar dasgidgRendgny ingisasssingptal mean

nu?l}lﬂy grﬁ% - nmor p{;] C{Péagg alr11 g%{e%% ncrﬁaj%;n% am de

[OIZEB]t'Elda ﬁﬁslvé&vafaldnc&ﬂtemgﬂlk@)s whs vsddi 10l ealuaat ﬁleam)ﬁny]zédogmtlve-
dt-test. 4-hydr 4- et hyl di
enila%%p% C;‘,%grlp{sgogéll ]ayedsl’roxy 4- mg{hylop)%erldn?gs 1 cgrboggrhpce ralc:ldI (4- rnethoxy 7-

m Hﬁlli q %GZZJHE%% 1. aﬂn&é wﬁ%&tﬂa I@SZ 8[{ fr IIYI{ I'Oﬂg[hg ?0 avoid an
éﬁ Iy%? %

aves I|ke anxi o Cs or atyplca ant | essants,
avesinsd oygna(dasee depénderurbing _aemsmall ehiaoioal anrdeea rspemﬁhie intervals

responses and a decrease.in e nmean tine between
afteégrﬁwﬁg-’eéesﬂfl@%?f}mﬂé Pdstentien %ffﬁéplaé%eéng est in rats
t
O R R iy S PSP sl SRl YRR NC|fhing on o
plasticd gldtfomeit. h04(-jny('fr0xy 4-methyl- plperldlne 1- carboxyhc acid  (4-methoxy-7-
nor phol i n-4-yl | az )-am de. . Thi s test ..
mpighp -4 -b@%thfﬂ zs‘gémlie twa%\v%hvan 2O AVBREigETEy Rt training.
t ) RY i
AGELEST 4 SURGH) ) UEALAGLE, TORURE KAl o) s
nnnmdm&ﬂspbsmumﬁmgntlon of such Iearnlng [0272] Adul t
[Ogﬁgc&g\e ip%tt@][q‘g%ln dﬁb )2(1{81)918 %fngggy?lg)qb%re Qedi-ﬁfl%\é%ll(ljc a018 (4-methoxy-
rjgh rHho C }
7- ﬂmﬁ%ﬂﬁﬁ’ﬂ?‘%&%ﬁ%&’% ri _dn_‘iil)(/ig erg%uhlf;egt 1% géijg}f&sza_ﬁy(?f‘)j‘fhg rT?cggolarmne
mdmdg]remnopoddﬁmrﬁeﬂiaamb ydoesitpdndantn amdy staAsMraﬂ&asigﬁﬁcant at the

hllglgegu (&e\}g%eda (q rng lggelr)ol) (%1gur Og)ol'l"ﬁus nhese bt(a:llilltl Qaeteo Hl X-hydroxy-4-

methyl-piperidine-1-carboxylic acid (4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-

amide exhibits cognitive-enhancing-like properties in the passive avoidance test in rats.
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i medi ately post-training. [0273] Adm nistration of
4- hydr oxy- 4- et hyl - pi peri di ne-1-carboxylic acid
W@ 200001920y - 7- nor phol i n- 4-yl - benzot hi azol - 2- yPQFEHN00£070934
resulted in a reversal of the scopol am nei nduced
[02B4]eTHd protstef it€ igendrhat Figae 6 dar- slepsnfdéboivs anddult rats (n=16/dose
statistically significant at the highest dose tested
grem@o’v@f@ﬁ%@eé& ayqr fept shepk, yvﬁﬁ@mmgq@s@p@é%plaﬁaﬁ%m gstep-down

h I
tefty - e MO Yo ouliiDY | i PRELALQE. LFREIOI et L Bffdine- 1-
cagbdxiybic Ta&dd@gﬂd:thdm:;&?-@md'ﬁplﬁbiinn@ayl bliezothipéltylpsmide fohe doses of 3,
(g ssive avoi dance test in rats.[0274] Thegfrot ocol. to

eféraide 190 gua'ke.6 onardidr e Aagnﬁfsa |%ews induged b gdgninistration of

() e r V t 0
scggo}a}@%{l%n% (;[%1 %ﬁﬂﬁ)g 1%{1@(11&?1&ébo?%giﬁlh&a‘ksegegtﬂ m§e§§ﬁ?&l the % of
ratsmvath ajoedkyt pesponiasaiwiasn@sscbivdy 2rleqmsu&dmmg 4 hydroxy 4-methyl-

r oxy- 4- met hyl |per|d|ne | car boxylic acid
plp%l(ﬁ%ﬁ hsRiPORY or &9610 A4S oYy s Phodingt-ybbspzpthigeplié-yl)-amide
%m%iat a ARRE:S %le?gnéi é‘% s 8p dth%OQCJHMa{ﬁgin (Pﬁdu\égch' fh&ition deficit,
esl a was uced by adm nistration of scopol am ne
suggestihg lcognitikg-cinhamedi gapedpertfpe saéf- theatorhpgind REPeODH amme-tailed chi-
measured as the % of rats with correct responses, was
sqgaisdesded 2 h post-training.
Edmtydgoxy- 4- met hyl pi peri di ne- 1-carboxylic acid
_%ﬁﬁ%ﬁThoxy 7- nor phol i n-4-yl - benzot hi azol - 2-yl ) -am de
[022%|sHd:sa sthid&s-vaerp enddrtedr tovievsstigatofthd revitro pharmacological profile
sc ol.am ne-induced retention defic ggesting
%%ﬁéﬁ% %%%EPW@“?EP@ pesarhay s 3(‘1‘49 fos -/-morpholin-4-yl-
ben90<t91a9§l 939 =dnditit adits NeSRLARS ﬂse%lfﬁmfgx ltlf‘e N %Q%Zédtor and it’s
hese studi'es were conducted to investigate t
selemlvuty pofphésthacalcogsicakecpptofs fremofarious species and CEREP profile).

d di |
in oSN e B BB ooy i S dd-methoxy-
-i’i’iohghoqﬁ&pﬁcﬁentzgthia{z& @fyi)' AhidY +d Block ngﬁ%t%cﬁ%ﬁ)ﬁta@ the@RE (and A,

It's selectivity profil’e (other adenosine receptors
ref:erpdxm fwrselmﬁv@pewa&eassamdd CE]REﬁXepV ochowe)the ktmuauidi ¢fi éihydroxy-4-
rne g]r]glglgl 1}1% lg:]éflg)x?ﬁg :Tg{:(lﬂo%}pn?ettpggy_-“?-l o%llloq{nrjf-ill-benzothiazol-2-yl)-
anfid@®@r phol i n- 4-yl - benzot hi azol - 2-yl') -am de to bl ock

agoni st activation at the A A(and A receptor for
[02%6]e‘bhydmty-)4 mahylal&peschwl -ceibgeiy ke 7acgh (ﬁmsnettltmecy 7-morpholin-4-yl-

be%téé Bak -y@f g%%@ c1)1)1(1 1alAIry dggélgéﬁ nP bR/Fg(B %t Q c_oncentratlon of 20mM.

SL(bﬁec!;H%hh@Mlozls WRIPReldk Mn ﬁss‘é&r PRERZ %t‘ﬁ' aﬁﬁl‘a&m&rﬁ{ Ihal @dﬂcgﬁratlon of
6] 4-hydroxy-4-net hyl - pi peridine-1 -carboxyli

1 &S:WdDMS(Brem m:dmhgﬁndrbmdmg aayh- eylldlﬂei%dbh]?hlzﬂﬂ assays There was no

ofEighAin B o o Jesief el BuEiEn T TR GheYSeBr igeranee of

Cdneergﬁgaﬂs RfifietheWistdy @ maxi mum f| nal concentration of
1 % DMSO i n radi 0l i gand bi ndi ng assays and 0. 3% for

[OE'i?]Flecasm;aslt adtesiec vashuoarethirde tataf 1 DVEO (umarthkA2A; rat rA2A),
Aera Iugllah q&r&%),b Iar?c{j IAr; %hl?l’{lan hA?RdoagS 82%)9 w%}/eeéxptrgs%e({ G elnese hamster
ovary (CHO) cells using the semliki forest virus expression system. Rat Az (rA3)
membranes were purchased from Receptor Biology Inc. (USA). Dog (Beagle, male) A,
(dA1) and A,a (dA2A) receptors brain tissue was obtained and the cortical (dA;) and
striatal (dAza) tissue was dissected and frozen at -80°C until membrane preparation.

Monkey (Saimiri, male) brain striatal (mA; and mA;a) and cortical (mAs) tissue were
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concentrations used in the assay. [0277] Reconbi nant
adenosi ne Al (human, hAl; rat rA), A2A (human hA2A,

WO 260908229 , A2B (human hA2B), and A3 (human hABCT/USZP08/070934
dA3) were expressed in Chinese hanster ovary (CHO

dissettcd andifagzehhe -8610 iukitil hebdsdncVprepdaBor G&Sh@ﬂﬁlous receptor cell
system . Rat ﬁg@%rASé menbr anes were purchased fr

pqﬂé@@étﬁ&ﬂlﬁéﬂ@ﬁ syepted reqiony We&)grepgéﬁ@véwm%?@ymgu(Polytron) the

b t
P 58 LR RSP JGRPTRLEL 5E95, By ST, e
cehtrffﬁguﬁg\mes raduBsgciuestnaiod dt 4G2e0y &ir }SS@Caum(I | The pellet was re-

menbr ane pr epar.ation. Monkey (Saimri, male) brain
su§@qnidgql an pmqgetgﬁag ﬁqu,ﬁ@q) angnﬂlbé%}upmgére gqﬁgggugf:ql dsame conditions).

p E@ﬁét3§v§§tr§‘§urﬁagﬂdé‘dr%%ff%¥ l@rﬁ%ﬂﬁtﬁtﬂ, pﬁeiﬁ‘r'gré‘nﬁl\/l pH 7.4 and

reparation. various receptor cel ts or
adanodied ddaintisase 0 eabt adubagl ank] Cwer @5 priaptice de-oyntrifuged. The

geni zi ng (Pol ytron) the pel|l et/tlssue in
reﬁﬁ BRI At g Buonded. (M PPl ED B 27, andlgfiip Sucrose. The

co??%@&aloé B?Ero@&ﬂ ks fdgtghﬁﬁlearrh%d It E&%Me?%&eﬂ tgd 3{1d stored at

or 15 min at 4C. The pe et was resuspen
-Shtrog@rfuthergisbuf f er, and subsequently re centrlfuged

(0BT h S ehond ey Ssepres #&ﬁe i iRt Labisdn e presence
ofdﬁamlgaﬁcf (ﬁrgg% deU/Sfphéd jnchhahesi o v@efo éfu e n.h@ Rdine-1-

re-centrifu resulting pe susp
carrox¥tic sacld (HvhethdXFAT7-2mivblarioh-4-9BbSuothose]-2Ftheamide (ranging from

1o B8 er 2 iRy ok oot Bra Qperdna ippiic acid (-
mEHbENO IS Ro]i-2- %Y%an%ltﬂlaio@@' }9% hgaRd PLRdiNYa33RYS a  Beckman

were carried out in 96-well plates in the presence of
Bioartk 31006 éarhzbrﬁtﬁrygwern&)omwdrldsfhtlonnmemser}abmﬁﬁmS Nén-specific binding

ST e T T
pr6fe§rp Q\La@ﬁné rc%ﬁ%ént%ﬁs) 09 83AMof Biil 1551%@ MR SPA beaiis (for all SPA

hydr oxy- 4- et hyl - pi peri drne- | - carboxylic acid
aswads lmokfjltmtlnm sghidkine-83-apdl 00eb 2d¢tvisae alearBinpbg manficé vokene of 200

TR BB RRRGRES ReofTe) S P YR KED 2 mv

c&tﬂ} he o NI R PITS; BFESCANIEAS T /M NEFA afRPEH mM MeCl,
wel | contai ned menbrane protein (varying

(ptiohépntilbassgnsysre Qorduetgdoh d¥glicapoingd repéaysi atdeSPAvdemds Assay

plteS et F T SR PR PRAF S5 b or HgEgon (SPA)
or(ﬁltrgﬁkﬁtf @Ee P‘l}g%&e B (F&rﬁlﬁhﬁﬁtﬂ%sgs%rthéﬁe wlle @Mn-[ﬁdt&i 1t7))1i—’e%lc[rf’ﬂtlratlon

a2 an
un‘d@r @cu@D tiwpgh SGF/C nﬁ)lt@BTAr%n@keﬂO fmvlaWQtaaQt @QHrmn with PEI

oplagithtoatine PRt WS o fdert xESiy i P eelitify Blfer somn. pi

7.4NCERABSE P! avBfiMiafiOn tABS bolind ALMd @E@J@ét@ftnﬁﬁ&i Qﬁﬁ%ﬁ@ackard
centrifugation (SPA) or fi [trati on (see Figure 8)

T(prDtllittamn@Hamquthrhese were ternminated by rapid

[03?461 glgl{)lf oa:f at[ro 21“#1%1363 ﬁgg?q%ﬁ;{lt%éfon ofeéornpetlng compound was
averaged (yl) then the % specific binding calculated, (((yl - non-specific)/(total
bindingnon-specific))x100). Graphs were plotted with the % specific binding using
XLfit, a curve fitting program that iteratively plots the data using Levenburg Marquardt
algorithm.  The single site competition analysis equation used was y = A +

((BA)/(1+((x/C)D))), where y is the % specific binding, A is the minimum y, B is the
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(polyethylenimne;, 0.3%9, with 5 x 0.4 m washes of
ice-cold Tris buffer (50 pH 7.4). For both SPA and
w0 pdovpER8O©N pl ates, bound |igand was det er mi neRCTIEB2998/670934
Packard Topcount scintillation counter. [0279] The CPM
mmhmm $.a¢ isebe IC S0y pl ik dretleg @lof eheconcanntatian bbthe@bmpeting compound
npeting conpound was aver aged [) then the %

anéindet,hg S&H?d‘i’fnﬁlec‘é}rﬁfbl(@?e[éﬂl F()% jcicnt). From these curves the 1C50
t

QPSSRSO AR 4k s

andLHiillt cocfictant werd ddttintigedor Digy aiflﬁmtth abnsitdre (1) wesl gilopladddsusing the

t he data usi Levenbur rquardt al gorithm _ The
Chgngdfirasseff; @qlt?%ﬁﬁefﬂ £ &Q%Qﬁm(ﬁ&{%d)emff dh! g dbe vsﬁgceyltratwn of
ra@iloﬁgl K &( 1s(t(1E r@ﬁ/ c)onstme(fﬁhé’ radﬁqggﬁd.%fﬁ@ﬁ%vfa%ﬁllsg expressed

Is t imumy, maxi num'y,
logdréghiniéaly ax al pKi heFdrddgwre o, theh Egemch meht(re&:bmbmanf) ch(eissue) RT

(TR HY uC°WO#Q%%&&#@#&&@O@&@@@Q&@ b @gEM CaCl2 and

| | L ch |
1 NP RPLCERE SRERE 30 Rkt VAU CEod RISPRTRY! ) M MgCl (oH

7.4 &fLf (rmdlelltganvlﬁm (irehepamﬁe tindirteg; SHA (soirttilatomptoaihity assay).
1) S | cul at ed using, the Cheng-Prussoff _equation
lﬂ%élﬂﬁ%@fgg %ﬁ Y]%R Sm%ﬁ%]é? @rqrnﬂscws (Eé’r%ﬁlﬁc@mi rRIF grpnsfected
aﬁll 5o l@%ﬁﬁ%@&f&o&q 'eﬁh%thtﬁe ﬁ‘lflﬁlb,lpAq Yr ,{‘1%% OfSt ;ﬂ—lecell lines

s al so expr essed ogari t m c
wa@ saleptl&d bad%dronFﬁugctmmaBrespdmesl dgendl insFIRPRr stalitty lceiimslvér,e cloned

o S s SR b, Lot cther he
hLM@éC[UﬂeﬁHjl& A%ju(fcicﬁlre SB re% {gM Tris, 1 mM EDTA a.nd. 10

radi ol i gand); NS (non-specific
[OBSIidThag)stabEP,éel($ tinedt iwdratdrown pmoiauﬂhdcyo asBlagified[ 8286y medium

(RN i o SRR, Bkl S o S b Fegiln-
sti€loilcir N9, NG, 97, ASMHELERMOTRids 3 3PLCinGel v ddiaRcubator

sel'ect ed based on functiona responses detecte
at|9ﬁ‘%FlmrﬁiR1tySt able cells vvere cloned by limted dilution

el d noclon | cell es st bI exXQr essi i.6
102821 0 el s s Biers 21060 oAU aY GHaOgR) cels/well
1nfoe[§1%ElE 96- Wél%%ﬁs whg c?etaﬁl%bﬁoﬁ:@ i S1bW QS WEFR i AW fludrescence

becco' s Eagl es nmedi um (DMEM cont ai ni ng
md@%dnmts frorathe baﬂoadoif @eh alcllb dine nenggrafmellFBS) suffidfent to yield a

nicillinstre cin, % -gluta % essenti al
coRFIRHE mender ok ihe POE S4Y: o Ebbs BrBn et sobiiog; vagogt phenol red
contimifll by mUO0ZBRES g}mtm Af1ey RAP rch)%ﬁém@ ;maa%_ G Wh$ prepared
vverepated at a density of 50,000 cel Il into
frgshatck @®hwetperipieat. e sDilirtidmsc verser rrmdttlmmg taoBatknoan dedinck 2000
rescence

la% {%%ﬁ%.llggglgﬁ%ﬂwfﬁlgi% atioR A aa%lﬁg)eu?t% fhedg;}er]ga énbuger consisted of a

ﬁMfcsﬁdéhﬁﬁﬁoﬂ 6f Y1l Hle- @Q‘M kdﬁ%‘lveﬂqﬁ @MS@%nﬂ@u@ﬁ?&%m 3 in assay
day. Han bal anced salt solution, w thout phenol

buftent dinn .emgsuzg» A PERES Tk, Fagjeraietd 21c8n i pelbberetItil of the
dy(:-alga?(ﬂ}{g I”ffe w)as Added’to gacL well and incubated for approximately 60 min at
37°C in a 5% CO; incubator at 95% humidity. Once dye-loaded, the cells were washed

thoroughly on an Embla cell washer with the assay buffer to remove any unincorporated
dye. Exactly 100 ul assay buffer was left in each well.

[0283] Assay conditions were as described previously by Porter ef al., Brit. J. Pharmacol.
128, 13-20, 1999 and Patel ef al., Brit. J. Pharm. 138, 671-677, 2003. Briefly, each 96
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fresh for each experinent. Dilutions were made using a
Beckman Bi onek 2000 | aborat ory automati on workstati on
wo pooa®sage buf f er. The dye-1 oadi ng buffer consi BEBUS29D8/670934
final concentration of 2 mM Fl uo-4-AM (di ssolved in
wElVpRtaoshtphingodiccloaddddyells nvassasedbiutd tie. FUIRR. @xivst amdthe laser

mai nt enance nedia was renpved fromthe wells and_ 100
infensig sehdo ¥ eftpRig W@elb&tpf abtaifa baspl qedueso Ok pRrazenptely 10,000

L@se%lﬁecc %i) ggggft?lst %@F&L I % ﬁlaﬁa@ W?éﬂa tﬁ‘% a%%&eh?ﬁlgaél{@ment&

Faredntagonst studizs,hedls twuae qw@h]lcybanm for lEmmhm eedrl towapbréments. The
with the assay buffer to renmove any uni ncaqrporated

m@y@u@g@rﬂ;c}@ @gnafhobgaé%egyvv%\tepqueq\égd pl@\tqlallfsgd &y Rositive control

S r

o T PO in AR B Byt DRy B BRIEM APt popained owo

Wél& Qé);ilca]:&i)% d’[ﬁip&aﬁ@ ceﬁtrcﬂl(lOBIMt NECA) Rhatwo wkB8,as a negative
671-677, 20Q fly e 96wel | plate containi

Coayfe I%?Elléé?“cféf 5 9@3 di%c rmﬁ%q;oglﬁaé PR TRl Alndpta wore
r t t b

AR A e SIS st V&%l?seﬁvyfﬁ%“o?’%%@o%fﬁ%?%sénl?%% @A Each

agonist spnccAgetmirstespaitt tduoves wae reenstagecdl Gsisg ianfoor tpaeameter logistic

fl uorescent . neasur.e .. For ta oni st st udi es
cquafieny eVjsFesoftn By t%ﬁFﬁo?S %Orwsgs Yrigpipgm -+ (Maximum —

MEHRGH) TS 10 ThBCraieil n)g“ Apk | 'f'ﬁ’éa%? ©F M %rgﬁb%lnd Q@c{sad[e&g’?nned from

was réecorded and nor |se to a positive contro
thd GnaxivhNEGAIep EFfeoramechtiationl lﬂ)[ﬁ Iagm‘a!;tethatrprednmegi aplabftmaxifat hesponse

96 wel | at e nt aj ne IIs ded 0
is 5%?%@@%?&%&5% 50 (VfB‘ nﬁn it ish e ﬂ?% %@ p?%eso value. The
n ), <
L i s 80 - 0 O

istbe falspsefic bodide Haos |tlna wenicom yoB wethiespaximuoh ywer 8 the 1C50

d l. h
(BRI SHPosnCBLiA &F S Taonuby e Xty laew of the

con@&ttraPiBh EH}?tql@ rcohﬁb@hﬁé icemPatat bR r1§’ @Ee’vkl‘éf)@%‘?fthe %ﬁ%l (the Hill
XLFit as fol =M ni mum + ( ( Maxi mum -

C((efﬁcwntlo (LoECB c)nH ef fi cacy of the corrpound vvas
val ue. The oncent

10g 8 S RE P 2 PRt e, SRre Chingr et 7 o Sigivity of 4-

h}fd%{yefﬁ-%{bﬂ?ﬂ peridif- FeaBovalcue, tBRl | 0984 Indip QL 7- My Sitblin-4-y1-
yi el'ded the pECso val ue. "The single site conpétition
beanethirgdls2-ghtranido nversmdrohian 7 regkptors, neurotransmitter transporters and

iob MK TACHhe GRl HRER e s Wite SRRy 6 e target
total&ss @é%e(e@%%eaf 4-%Zﬁl%ﬁyﬁltm@ﬂi'yp?lp5§8ﬁ1bfl bda%dx'yﬁ@ abild (4-methoxy-

agoni st stinulation X'1s 0gio o
T-oomfehinrday Fomzothiazhle2-ybrpeideng conpound and Dis the

t h Hil |  Coef.fi 0284
031 P e S B P g LPaa e e e bRo Bl lin-4-y1-
be@§§tﬁﬁt§oltﬁ§}l)sa%lu§@ hhyd h%hckffﬁrﬁ%y £5r Y human A,a receptor (Ki 5+ 0.5nM;

4- et hyl - pi peri di ne- carboxylic acid
pKi48. B ttHH4)- Wuhr@pmhmmamlﬂlyo,bhﬁwzmdrﬁ ldzfold se‘zecyllV)ty aaingered to hA;

R pPTebl PR R SR KT NO AT BRI, 5o pah gpa s (i
137204 QQ¥ nd5 SRS 5\.@@ m%@ép&qs,%sﬁe@nea; mdétaﬁ@&acﬁng raw dpm,
IC50, Ki, pKi and Hill coefficient determination). The Hill coefficient for each assay
indicated that a single homogenous population of binding sites was being labelled.
Binding studies in different species have also demonstrated that 4-hydroxy-4-methyl-
piperidine-1-carboxylic acid (4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-amide has
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to assess the selectivity of
4- hydr oxy- 4- et hyl - pi peri di ne-1 -carboxylic acid
W@ 200001920y - 7- nor phol i n- 4-yl - benzot hi azol - 2- yPQFHR008070934
[ 0285] 4- hydroxy- 4- et hyl - pi peridi ne-1 -carboxylic
a Righ chffidityredr oXA rdeepiaip othic radépkli Nz dbf (0T .9) and in the monkey
2- gé am de has a high affinity for the human A
(p}grlﬁ ml@rgoeFtlselgctlxgtyg)VﬁMheﬁp{qne ghepies rgoqpigrs {%ce figure 9).

10388119354 TEp Sl picicd SEM| i i11eR e SACEUY k10 of the affinity

cdﬂé’tﬁﬁ ((KK) and’ SEM ﬁ&he sikihdapd dor &X. S, (wasd nbAB), {4 1 iskbe’Zumber of
nM 0. 04) recept.ors, re5£ectivelg for
aséaé‘tsa Def?éll @é ﬂwgniiléfwuabﬁiﬁta %@@@V@n@ appaidizg h i qetipn
ffi n C
[Ogﬁ)@h}xa@gg{;&qaﬁ dﬁs@eérneg&%%] gt }hae -sgpﬁléf'e th rqug/ﬁ“xg ¢ fﬁ%{hyi prendlne 1
capapyliatcid{4-ohethixydy -ngrphdliesi-yaberaothigol - a@@j dtrﬁtdle to antagonize the
Binding studies in djfferent species have als

NEenstgtiaiade@ pamatpeativyifieaqyoa “fPéP‘I‘?{/IaﬁPlﬁétﬁ i néhlx 7in hAzx-Gol6-

XY, }
O o FB R amaly e sbony i i S4msthay-Fnorpholin
4-&H‘Salzhthgi20hﬁ-fyll)qarh1yieflﬁ]ﬁlbﬂé’(AArz,em&:[dianE(Srdspoﬁsbeertata ()Iﬂ?gb of 8.79 £

7.7), 7..9) and in the monkey (pKi
0. %6%#1115 éiogaqo i t § h@fé@ﬂt%@e@é(h@wﬁ@@ﬁ:éscarm PcﬂcgﬁW é‘@ sgthoxy-7-
]nm%%?%§4_eiﬁﬁggﬁgh¥hé§@g/ %ﬁ ae |n§%§ con%?%%?a fluxin
hAlKG)116 QHD SHM wish b pECss toﬁbda/redn ér22an <df Hﬁhough\mhehAm aptagonism
n t he. nunber of assays.. t | s.of the
W"i‘SrfEﬂ {redimit ofidssctigne iﬁé%lqdwagﬂp%éh@. peiiogakassgn4-hydroxy-4-
rn@th%l- %9@&3& 18a wggh& oaa'd i i Jﬂﬁe4 ?pbéﬂzwn&fol -2-yl)-
4- oxy- 4- met hyl - pi peri di ne-| oxyllc ac
anfide Hmltlhmety>%0®tfokclm1@|cn\rlay gdrthnelnéxmrmeamlovar YA ) semFigiere 10-21).

t agoni ze..t he lated (a n specific
lﬂéﬁ%ﬁﬁ%& rﬁ@egg%*r §t leéa%ﬁeqsrw ¢ rCAD N g 4-hydroxy-4-
mgg?aﬁl?gtllcﬁg% ﬁg{%ﬂﬁ@ﬁ%r gcﬂEt(h%etﬁ’é;@e’V st in- £ DROSHi£z01-2-y1)-
andidy lovhienoot thaazii’l reRentdips; acnirdigarisnhitdyi ttandpdids aedliat elthnnels. 4-

| Cso . of 8.79 0.06 (Hill 0 0.6) ..
bR HAEMA bRy SEBEPRMne- | €4 boxyettawar-morplolin-4-y1
benZotABLSIOXY ) LimiBP hRAQbO L1t %El’ep@\‘lgfoli”tﬁez al,; ?ec%ht)of dYEIBie targets
ant agoni zéd the NECA-sti rmul at ed [ux in hA -G
testbd -vaHO the | dxseptionhof thd @denasineb tngperte’s. RReror 4-k$droxy-4-methyl-
Al t he hA antagonis on the 1t of . :
DIRRUHCES T ORUORHES ddCH! | AGTRIpeSe Faorpio -4 P igAlsR-vD-amide
sh@%@BSS% BN ert -at 'T@t;l'Ml -RhPRbLAUNRethy 1= ﬁiﬁérﬁﬁffédllcﬁrboxyhc acid
acid (4-nmethoxy-7-norpholin-4-yl~- benzo¥h|azo 2-yl)-

(4emittiexyeXimdrphaoh- Mﬂbalzfodil@k@éhé): winidet shovaad @ hi®00-fold selectivity

Rt e et o vl tslig%ﬁﬁeﬁl&f'é’gﬁ R BUkin ke Rk at 100M for the

pll%ﬁlbt%aﬁésterésﬁ (o), éthmér oxy-4- met hyl - pi peridine-1
-car OX lic acid
[M&%n‘%hhtnyy “#-methplobéndide-yicathonylot Hicalz (ﬂﬂqmeﬂy(tx)yﬂ -awirptelin-4-yl-

belcl)l\F/e %ng]ff-gbga%gﬂg 17$i agﬁgt%ﬁtﬁ%eﬁlegep %{ﬂ%ﬁg{%hé{n w1th an excellent selectivity

préfirget hyl - pi peri di ne- 1-carboxylic acid
(4- met hoxy- 7- nor phol i n-4-yl benzot hi azol - 2-yl)-am de
[0R2M ﬂlwomirpoiedO%@lseﬁudw May té mvetsihwteﬂ\thﬂrﬁﬁe@m o 4-bydnoxyHemethyl-
he excepti on

pip IR bR T et SRS o R R T P REA S y1)-amide in

various in vitro receptor binding and enzyme assays. See Figure 22-25 for general
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1-carboxylic acid
(4- met hoxy- 7- nor phol i n-4-yl - benzot hi azol - 2-yl ) -am de
WG e t5236% di spl acenent at 10 niM PCT/US2008/070934
4- hydr oxy- 4- et hyl - pi peri di ne-1 -carboxylic acid
prodediedshupdbindingrasqahal See Fignke DEB2 dbhegreinedtay lcpnditibheof binding
showed a 1900-fold selectivity for the A2A receptor
asgiysr SehEgare H-gefa resiltthough 88% i nhi biti on was seen

I : dj . :
O AR R RSO SASH Ay b
thé¢ 4otatethihdixy aRd ny phspedifid bitdogndadrhiigoin-th pydsgrc@nofd@ excess of

s a gqtent A2Ar ecept or antagoni st with an excel | ent
undaheled figandy profile. [0290] The purpose of this study

i St . ..
10795 H% JoSHEShe BB EhO S, # g RER y Yonuol specific bindingand ss » percent
inhibitioat Goxyntrol spedifio bindink: ybtainedzotthé pretnc2-ofl 3-hadiode-4-methyl-
din_various in vitro receptor binding and enzyng, .
pipgrichiyes 1 -caghexpigyupgidp 2 (bEiethgxy femeipaP in-dod digpehigrol-2-yl)-amide.
W S I -32.4f.0 LLent
gl o SRENE oS ot ISl o uleRResTRE SRR fhe 1Cs0 values
(comzutritton fARBL] a ThE-spaeuf inhibitigand cohtali spgcifiec hihéing) and Hill
receptors is defined as the difference between e ..
coeHcagnts (i g éf?@rmﬁ@arhyng%ﬂmrée%wm ghadete Pﬁqg}?e@mpeﬂtwn
i . 0 xcess of unlabelled |igand.
m?%?ggnglg%%gghlkéng$%ﬁégpressed as a percent of
[02931t Tlad inBb&ainf dodstant’ K gveae dalaislatad fenc ehiatChen iPiusoffosguation (K
0 ntrol specific binding obtained in the presence .
= bésoﬁf#%@&ywn@rﬁé{ TgPepEstian Haadiolgandyp iR gssavaapgy Ko = affinity
5 S I §-4-yl -benzot hi azol - 2-yl ) -am de.
mﬁﬁ%ﬂ@%ﬂ%ﬁ%igﬁ ﬁggﬁheglues are presented in the
[0224 8 deFigee vt ell. foil HES Ol K ivallues $or(lomdiag agsagd. i on
using a hal f-nmaxi mal inhibition of control_ specjfic
10851k WEN2dhe 47T Reowpylfscire ARRICPCps gorEcerteoAby g and as
2 : r 0 i 4- -
o BB T B Ee 3 e PR e Y b gy 4-methyl
piperiditn-1 carbog plins dcah {4 meHibkywemerphalioyhdtbedzdthianolt 2rgl)-amide.
ng .Prusoff equation (KL = 1C50/(1+(L/K D)), where L
lﬂgéolﬁé@#fwag%dowe% valugtiady Pgssided ' t@w%ﬂgsssgﬁ%orand KD =
i Fu of eI t € e 4
0B et 05, (@SR Se LpLSEERLAT o RRAAr cono
vahss g\ECs) ValR&b(cofrantretiary carsmgsichadi-mbtienat stsulitomofcontrol values)
expressed as a percent of confrol val.ues and as a .
e FE sectisiensy ( Secdtrgned &Y LRR- ORI TREFGSON @pdlysis of the
coggi&gﬁﬁgﬁ-r@sfpoﬂ’s'ehX%Qg(h'sﬁ‘lg ”ﬁhf‘)éhﬁ’altﬁﬁr Lo qitti&g.caﬁ&olﬁi@u'r& 33 for

gepdralrptoaeduyes/amidtipive 343 @ forlexpannatthli capditioRls for enzymalgssays.
96] | ndividual and nean values are presented in the
lﬂ%gédm @cl CXPFIYRCIY %@gﬁpe‘fﬁ%e FtesncrafraRoYnd ol lspted crBrrently
usi ha i  nhLbit ot o -
BRI BB B S0 OnE e ot ol
beatzothiazalt2-gh-apiide anordot tovadsessghe assay suitability. It was tested at several

concentrations (for ICsyo or ECsg value determination), and the data were compared with
historical values determined at Cerep.

[0299] The mean values for the effects of 4-hydroxy-4-methyl-piperidine-1-carboxylic
acid (4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-amide are summarized in Figure

49, 50, and 53.
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and Hi Il coefficients ( H were determ ned by
non-1|inear regression analysis of the

W@ omeen2e@t i on-response curves using Hill equak¢DES2008/070934
curve fitting. See Figure 33 for general procedures

[oamq FicglCsg aidd K5 J6luboforevape r¢fomntatompnidt iromedi¢aa¢d in Figure 51,
me assays. [0298] In each experinent, the

52r é% éf&t Eech ip é”ﬂ@%‘#@épté@ HpBRE theddstpds pYdagesh Arp@Heity

E - hydr oxy- 4- met hyl - pi peri di ne-1 -carboxylic acid
hoxy- 7- nor phol i n- 4-yl benzot hi azol - 2-yl)-am de

[OBOI]OT hbeprdséhtaﬁﬁ@ﬁﬁn\tdsﬁgeaéﬁﬂ)e sffedtadfi Hitydroxlytd- Mﬁt’hyl-plpendlne 1-
tested at several concentrations (for |1C50 or

caRaxylc i e fimfdheany-mosphel mrfbyldlaqnaomzel %ﬂ@pﬂaﬁ@a w the APEC-
1nHﬁc1%Eiofl§1fog$co i e‘éﬁt eA'ﬂfgﬁeQz F-§HnE By a3 ar DO | TR A phenyl-

ues e ef ect
cthyllythod-6y-cdryitatboxhmpdoaderodine e 1d an edenbany 1A,€ ralep'd)r agonlst which
4- met hoxy- 7- nor phol i n- 4-yl - bepzot hi azol - 2-yl )
re ‘1“‘@5 SRPRENFOUS MIRTF RV 40, 8 S9SC-4RRPNISNT ouODs- ThéPEC -induced

f nef
) ERoA0 YR 1R, AL LSRR GRTBBACA,FER b v
Aa&cqﬁbledltdtg'omﬂtS( MfarstdiEHM sttadr Piaravel@geal cBaractetgation of a simple

nits. Exa e present study investigates
bahayopu f@gt)gs('%fmedlateg se ectlve y bypcentral adenosLilney Al receptorsg using in vivo

an? if%ﬁ)ﬁo%é‘hn‘} st ﬁ‘ﬁlﬁ I]HHIHE% 'Tﬂ 9@659%?%2’5 '163()3l id

oxy - nor pho enzot i azol - |')-am de
[0BO2]t e ABIEGH rod Ut hﬁdrbyjaélmﬁhydaplpamm@ﬂ;tcarb%m acid (4-methoxy-7-

ool S A )BTRS, DL PRS0 o
waY KEERLPL @e%}ﬁi é"ﬁlle&lbo Sféﬁ&ﬁéncﬁf?@@ﬁﬁ%géé%ksa E@é&fge Asa receptor

activity in a pen ent manner I nduce
antappolso c@igire 65) | s attenuated by selective A Areceptor

[03&% glglgﬁj St \%#Stﬁ?é&gtts &ﬁ%p_]%ﬁl teV(\:f tglr \(/Seﬁﬂﬂ)al}(gé}:gpkgg{n(gé}pproximately 140-
2(ﬁ) GREL ehzqthb %ﬂm@aﬁs erd MORAsEd QFQ%g% nﬁiafouf i MRABRFon Type 3 cages

i ated selectively by central osi ne
(8r’1@0@1pzt) owgh sasidng badduigyo Tapdwiater vandr statidacd rialmnaatsry dhow (Ratte

hagm Exp Th 99 85;,1023- 0302] The
Al gyt B %4&% Py B@r Rt rsgﬁﬁgﬁﬂf“&i) were
co"ﬁﬁh 1& zﬂ%ﬂgﬂé%x& durin testln The animal quarters were maintained on a
0|n- 4-vyl I’PZOthI% % -amdeto% ‘T(

12AF2E(I1¢ ligbitud=ekl clyylpoifr_ﬂn: digbtt ommt ah6 raans Rm:srna@np@rata(b €21 -23°C) and

T e 5B B 2P LS i
M'e@nsm(t)z Whsfafibn " 8hs eﬁfi@‘ﬁ%’ﬂtal ﬁ%&ﬂuﬁe@%@d jr:é@g;)ved prior approval

wei ghi ng approxi mately 140- 200 g were used
fremithelGtynelr Based (Swtbnh Agroal proafetiéo l(Cromnmtth‘,a(bas:ddown Igimeence to

cage 10 c w th sawdust beddin ter
red i 14 e AR o1 e, FAA'ETAAET T RfSatpr | DEstEs iy were in
oHﬂ)h%ﬂé’@qure@Mb&F ﬂﬂﬂcﬂﬁes@i(ﬁ SLiadaRE foroWid AR &Bgﬁm@@tﬁ ®n animals

continuously avail abl e except during testing. The

resorhimahdeguby tthe SSwies eAaadémy anfndedmnl ScikBeds2amdt Swiss Academy of
SI.i ht-dark cycle with Ilight onset at 6 a.m Room
Teperature (21-230 and

[0304] Locomotor activity was monitored with a Digiscan Animal Activity Monitoring
system (Model RXYZCM Omnitech Electronics, Columbus, Ohio). The test boxes were
made of Plexiglas (41 x 41 x 28 cm; W x L x H) and contained a thin layer of sawdust
bedding. Each treatment group consisted of 16-24 rats. Two hours prior to locomotor

activity recording, rats were treated with 4-hydroxy-4-methyl-piperidine-1-carboxylic
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hum dity (55-65% were kept constant. At the
concl usion of testing, rats were euthanized by neans
w@R00gBs28hal ati on. The experinmental procedur eBCUES2H08/070934
received prior approval fromthe Cty of Basel
acleh (4-areloxNi-iBlphBlistedtbcarothiansii2-y hantias admaristered orally at dose
adherence to federal and | ocal regul ations on ani

mal
0. P> At &N B2 fllpvecdshlOpginutep ateretyrondcyapeous pjection of 0.01 mg/kg
ofCRﬁEb' .a(?&ﬁrow a'hﬁnﬁg I?éc%ﬂledpx;e'hf&% Bflgso@&@licg@ 'ag& !fhﬁ% f'[%h minutes
scientific experinments on ani mal's recommended by 't he
afeMAPE Aaddariytranibn Madima Bl we itescpiacainid thwitss cdgpadenye dbrizontal
Sci ences. [0304] Loconotor activity was nonitored with
ackvity yias EATdeAiToal > MEi vity Monitoring system (Model

. | . ' : - '
B e e L R
bexzbihiaaole2 -ghrinad e &ds autpended ayke3 % ofwsavtuistdisiéiddiwger and APEC
. Each treatnment ?r oup consi sted of 16-24 riat s.. Two . .
infbirosT randt) 11osafiBg 8imoe-o f-EEPV T tiPCHy BIRSTHELC- Ietrboxidiceacid (4-
T g DI Ry el P e RO IR oy gedminisered. peo
(goviegar tthd XARPHCE nnbphtaddonslg- (glc-)beiaotiljeatzm v@uyie) wasriSdel/kg body
adni ni stered oral at dose 0.3, 1, 3, 10 ny/kg,

W?lgﬂ- HRSAS ?ftﬂi“fﬁf‘{r%‘sbqs%\t)gﬁ‘elﬁi{/uga subcut aneous i nj ection

/ r | ' i Whi :
03360 VB 8108 ARET 0N, OO SRR UP i Whioey U
teAPECh-ardive hovedrrthan @05 wap comslideradesignitibaen. pl aced in the

st cages ere horizontal actiyvit recorded for
[0&@7]#}-&}1 1P g]letﬁyl-piper% ne-1-car oxyl\{c a)éidw?i-methoxy-7-rn0rpholin-4-yl-

) ¥ b Vs pi Cdine-dec . . .
o Rl e s CREARIS BEI g i
dofmgs suspemoed dctividy 86mpaveed rwiB0comrodh, stith 112xg anatlBy, eaides of 0.5
A}EEC iin 0.3% Tween .8q in saline 0.9%
mg/k E)?Biigﬂmgf/- REHCPRACUY  Ber i di ne-1 - carboxylic acid (4-
s1far phol.in-4- [ 1.de5,000+

B e R R e
assielremired dyubd Yahs-Whitnefhesti nj ection vol une was 5 m / kg

AN R R M ERUTRCNE AL
mE@bkR &G BYo YRR BB JoREY d- 2Ly 1) -Efide Asi%%n‘é%%ﬂ%‘tj?yl Q¥Rsed  APEC-

than 0. 05 was considered significant.

indudeydictixlys & loedinygtor pipaty dithdDiS0 cad HBRY vatueaof @.5 mg/kg and 3.4

4- met hoxy- 7- qor phol i n- 4-yl benzot hj azol - 2-yl)-am

MG HPIACEAYRY -y [@ﬁ% %6% I e aeNe |eyldﬁlé%ﬁ_e9{§éamg fit ydrony-4-

méﬁgﬁisﬁg@ﬁ&iﬁ@ﬂ&@(fdxgh& S okl |(@GRIARS -7-%fotrbl¥dlﬁ1Y4-89’HHﬁ6§9azol-2-yl)-
wth controls, wth ID50 and 1 D90 val ues of 0.5 ny/kg

angidd eBectiviety/ ikbibits bsppeaddnoshy A2p 03@8iord follbiving erabsimidmtration.

Eare ggan SEM based on 16-24 animals per group. p<0.05

deternined by the Mann-Witney test. [0309] O al

[()Qij(f]1 Tﬁébfe@@ﬂtoﬁu@ investigates the antidepressant-like effects of 4-hydroxy-4-
4- hydr oxy- 4- et hyl - pi peri di ne-1-carboxylic acid (4-

metby hpipyridinerd rqatimixiyhe 4 agid- Hémaabényaz-otorghotiny4-ghbeteothiazol-2-yl)-

si.gnificantly reversed APEC nduced . o
armdg m the swim %tress test 1 raé. %e swim stress test relies on the principle that

when placed in water, rodents after an initial period of vigorous activity adopt a
characteristic immobile posture, making only the minimal movements necessary to stay
afloat. A reduction in the time of immobility is considered indicative of potential

antidepressant-like properties of a particular drug (Porsolt RD et al. Behavioural despair
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deficits in |loconotor activity with I D50 and | D90
values of 0.5 ng/kg and 3.4 ng/ kg respectively. These
W@l 2008/0p1280/i de in vivo evidence confirm ng thatPCT/US2008/070934
4- hydr oxy-4- nethyl -pi peridine-1 -carboxylic acid
in(rétsmat feex ynode Mednphiot i to -ahtijitprogazot fit@ziak - 2Zwt| ) - Plaatindeol. 1978;
effectively inhibits brain adenosi ne A2a receptors
YEH-S) ng oral admnistrati on Exarrpl e 8 [0310] The
t I §8S5
[0@ ﬁ;lﬁétﬁtéalg faldgf)f W’]ééf%i }a{_tg ihﬁﬁB éﬁe@i’ ("imll‘ul ﬂhifi%rf) weighing
appﬁc&zﬁﬂﬂ@bew 1©0- &lﬁ('l) ¢ were used. The anlrnals were housed in groups of four in
(4- et hoxy-7- nor phol i n-,4-yl - benzot hi azol - 2-yl ) -
MigrolRe ¥ i e4ead8 14 a5r) it arudusthed @mgm Tk st @gct standard

laﬁcﬁrgﬂoﬁfs %7\; Rat@ ﬂﬁélﬁﬁl@tef h@)&t ene! ?433%(:i PAvINRkEDa Kalseraugst

[
aénlntlal of vi gofous actl Vi
Swautk@pland) obsr anttmnossﬂy @Vaﬂlmibé:) Iekc&:pp(dﬁtmg ecstinpki Tige amln;al quarters

WEEGONTARNY A Chd CIomBr BN SATBLIIS ol BGneR b e am.  Room
tefn?gr'aﬁﬁé g 16233’f Ql‘ﬁg %ﬂﬁl?bo%gf?ﬁiﬂ%ggﬁégf C(Lﬂék%ﬁt.pA(Pﬂfer{dn@ﬁlsmn of

a pa tlcul rug ehavi our a
tectegpaits wera attanizdrisvmpadalf G@nmhkiatien.t dhe experlrnental procedures
anti dep%gssant tr ea nts. ar.macol

usge - 1geRyV I)flor[mﬁ_o_l_\]a |téle aéﬁYtOfV\bBé‘f% Cp%{cpgal(ﬁg qi Protection
cé%?uée%? Kdd o inGiehdRRELL YR Boknaed ﬁ%l@%fmﬁ&m maintenance

100- were use The anl S \Ner oused in groups
an(dfteétmgr Tht ivbihods W@n: hyquenBiascgesh (c8fical pnidyiphdstand guidelines for

ScERBHE (RETESRP 8 AR Lo OB TIOR3 R8s Acsdery of Medica

SdERYE I RAAKRISE GSEnceSM t zer | and) were
conti nuously avai l"abl e except during testing. The

[OahZ]ritﬁduvq wats tverrs ivByiduathi fitreddnedsvoim anski: di2tidul plex1glass cylinders

ht -dark . .cyc| e t I| ht onsef_at 6 o
<h{ﬂ§ a1y Etfrzgné) Rt f@50f6\g@}gr m}néalgidpﬁt 23-24°C.

ARONES A -in Abe WRRLCARS |v&5‘b§é Ofm&edt SR AIMKed' BLEyWBE €5 min under a

eut hani zed by neans of CO 1 nhal ation. The experi nental
hqanmg daup dsfars tinge cainved tprthar happr cagal Thgmwene réiléoed in the

nto al Ani mal Prot ctio..Comﬂ'tteebsd
>R ok R Tieabe APD A oL AT PEGHIAY FGhST R ge & S-min
tefTRITHcERARGE JLﬁ%@d tt(? %@ iR Bobild & BRSO AS MBI d I flbating passively in the
conpliance W th ethical principles and guidelines for

water iant slighty ewpaed enipsighhpesiiorslits heatjostrbnue thebyrfadee

i.Ss, Acade of Medi cal ces and ssAc
(02RO GaSy Rt - LRSS i) G yoopor BRtpogn-4-y1-
bRt alHIS2- B- MEHE 1WA s@p@ﬂdeﬂ' #°9. 3%' Twesr So(heushtied 4bater.  4-
cm dianmeter: 17.5 cn) containing 15 cm of water

hydmmf&nr@@wlampez@mbcarhbxﬂm 15 men in t(fenatlaeer ]-moeholin-4-yl-

d d | | dto.d f 15 d .
ooHEaFisee TANIar 578 BTy Ca et e 2hi 1 G 2ageor to the
testh eDheVi‘ﬁ e@tl&?%lﬁﬁl‘éqxfdsnj ﬁl‘M’(g BBl RIS, Bdsch réf@f &) thaMeas of the

t ot al uration of inmobil Ity was measur ed urlnga

drégmin test. The rat was judged to be i mobile whenever

[0514]%853 Iwne?ed algallyzaetdlurs]%gg%su%lpgl?e(y Stugent s t-test. A p-value lower than 0.05

was considered significant.

[0315] Figure 56 shows that oral administration of 4-hydroxy-4-methyl-piperidine-1-
carboxylic acid (4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-amide to female rats
significantly and dose-dependently decreased the mean total duration of immobility

compared with controls. A similar result was obtained with desipramine (100 mg/kg
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water in a slightly hunched but upright position, its
head j ust above the surface [0313]
wWa20091236/- 4- et hyl - pi peri di ne-| -carboxyl i ¢ acPcI/Uus2008/070934
(4- met hoxy- 7- nor phol i n- 4-yl benzot hi azol - 2-yl)-am de
p.vdsths tispetic adtidoprésaftouiseana Bderencdidagi [Dagdarsahein. = 4EM based
h dr oxy- 4- net hyl - pi peri di ne- 1-carhoxylic acid
Wﬂé)&?f BIGHHY pa65 Ox-bassd g pswstent’ %lzxsffsi S| pdgipisgestion of 4-

=l P ge) h, 1 2 | ot
AP TR BT EOR Rt PRIEET) o801 wnd R Troprotin-to
behaetitianel-2ipt)-anbids a:gnnfecfaaﬂytandt d@cidepandontbe doérehsed tﬁé Ugean total

[ 0314] . Data were anal yzed using an _unpaired Student's
dyratiqnsdf immepiliy| i@ YERetTephigH 19 T8ts: S48 Pegitdegin vivo evidence

fog Id %B'tefn'tlgla n Entlt{egﬁé%g’a]nt Fikgu rp‘?op'%@nésh o¥s 1 h@tdro‘%gla!i methyl-piperidine-1-

nistration
caflbdxytic cacyd 44-medthody- ppephiodinrbyl-barzbtiazbl-2-ydeardide following oral
(4- et hoxy- 7- nor phol i n-4-yl - benzot hi azol - 2-yl) - am de
adynisEA%e rats significantly and dose-dependent |y

E;Qai% gsed the nean total duration of immbility

ared with controls. A simlar result was obtai ned
[Omc]thdse@rqmam;tnéy (i oStipgek gie @ojentiblhentidapeassdnt-dike effects of 4-

ntidepressant used as.a reference dru Data are nean.
hye yb g@&l lﬁ)l@r]ﬁmeﬁlap%r B}@f,lcgr ouﬁCI p <O% %]gg{acﬁ HerhOhn -4-yl-

beﬁg&ﬂﬁﬁéj ) atnﬁaé in geaéhré’lqmnmcﬁ lﬁtlféﬁg e 89& afNWER%st in rats. The

per| di ne- 1-carboxylic aci
méthealnﬁctlhmsythé't-dmmmadl bynMérophbEz pBburaalA., Bngk.)E.aMadé, J.R. and

ific and se endent | y .decreased. t he .
MPG? P. él?r%ge Pérfmefﬁ e? ? Ay R gE THF St diansegggn the chronic

mfl@%@essﬂi'(ﬁ&@d A RoRNOREof fep¥d¥BneY lds%‘leﬁlﬁtrflqéurosm 19, 51-56 and
potential antidepressant-Ii ke properti'es of

Mérdaydr. dxySdeehhg/ht Ri, pienokd iFn endl darboxyRi €1986) Ghronic mild stress-

t ho |n4 nzo |az -2-yl)-am.de
inf el oG A 4o AR RSP R giteg ) RS cffects of
IRBSER (Rl HERht BYRSE PAALSSof Besmokent | al

ant1 depressant- |ike effects of Ahydroxy-
[031 TeAdtylt -npilperibido NW4stdr- cas t(ny]BrchSTFd(SPF) RCC Ltd, Fiillinsdorf,

(4- et hol i n- 4- h
SRR ighire. e picbe S50 oty Qi palion qrere used
AftélI s%rge-ﬂ/" eraﬁe\;/a‘éqnzilﬁﬂa &Hﬁn&bﬁiﬁa?ﬁﬁ? Mnale%rp)&pmﬂ%ﬁtamers (except

L., Bourson, A., Jenck J.R"and
W]R:n (em@)@@ﬂﬁ:grmm hoaset fsepars obthetsressategpnaa lunder standard laboratory

coA 8BS | e B ETOn I Be S5F HepP Bl dfmpgrature of 21°C 10
232@% Q\mhaitrée a&'@é&rt@%bd (K Bba RkihRG, m‘ijsem@ﬁagww%eﬂa{ﬂdé and tap water.

erschlicht, R, Jenck, F. and Martin, J.R
St@ysahand woitblsanimslsi wehgcleahsed e dioh isamerppietterof except as otherwise

BRSSP RTRATEL! b S RL o B1 A o ciyor
BB Caftbnall AR P‘[\Qt%t‘ioﬂr@bﬁnﬁ{t@ BQseWO%t @dhefe%%@ td If@tfé:ﬁk[’l'and local
W ST (SPF), RCC Ltd, Fllinsdorf, Swtzerland) wei ghing

regppli@Xi cvmamhgal Bfa@ntglaat:e phé testingt The métbodsxwetrei immempliance with

etl\{\{%arlleprynsclepqés and guidelines for scientific experiments on animals recommended by
the Swiss Academy of Medical Sciences and Swiss Academy of Sciences.

[0318] Animals were anesthetized with sodium ketamine hydrochloride 5% (90 mg/kg
1.p.) and xylazine 2% (10 mg/kg i.p.) and administered buprenorphine (Temgesic, 0.03
mg/kg s.c.). Stainless-steel bipolar electrodes (MS 303/3, Plastics One Inc.., Roanoke,

VA, USA) were checked by passing a current through during immersion in a saline
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After surgery, rats were maintained individually in
Macrol on type 111 contai ners (except when tenporarily
wQ@e@apiNtdaused as part of the stress regi nen) uPKBEDS2008/070934
standard | aboratory conditions (12 h Iight/dark cycle
soWition. |Tif ghireirisgds @iildbOVisastizet dypppadrimee off snZ2liGibdles along the
23C) with free access to food({KI|ba M i hl en,
el%éﬁog@fwgétdlscgi@?@ 2 BFAPsFinskicd alsctipses wersptpisetasipally implanted
wEARHD) MR RINEES R SE A1 RE By MNAI |eEhntal arca of the
mﬁib@ﬁﬁ(di’,llhﬁﬁ anseidr fieoelanddap0 Bahmalpmaivfadmfth@mldllh& Qutdry, and 8.5
of Basel Cantopal Aninmal Protection Conmittee based on
mgyyreirahEam he phybpufacghd Elssade HRywrs: apEiBAtelny agnm apart in
d
B PR Bl FLERb U R AGRABLE I, the horiggnil plane.
anglcthe ntdifdr baexprisicdan tpikao@ riamhdenahd; br@mmnmeﬂhel aamb )hohlzmtal plane.

Swi ss cade of Medic Sci nd cadeny

T@cffl%% asye issyvawﬁc %st §<ugl H%EOi z\@ost /\Eﬁs %ts%hsariﬁws and
oghl,or i ( p z
o Sh AR B RO RCT | Afinnlt Vﬁéﬁ%{%élé ifedP pAuBBAAYEHZINE warm

en@ilfenmelstl aintiD. ﬁlﬂy n@Wklg:p sind) welt adindress - Sﬁ emjecbom)od)bro 03 mg/kg

el ectrodes (MS 303/3, Plastics One Inc., Roano

DURERP IR IOCHEERES N9Y-PRESUT - c LFPeNEret oy ﬁ‘t Eﬁ&?ﬁ hays post-

r ion. If current |eaks could

“ﬁéagF%fgg?gggﬁﬁéégggggﬁgh e of small bubbles along the
[081¥YcKarabe Ventralvﬁagrndmtemasreifesﬂlmﬂtume(m 'ESS) sodedtuedthe test chambers

electr were st a IIy d unilaterally .
COnRISEHE %E%lﬁwxes ?{}E‘gé n}r%a? Hihjadip CipHg d%ﬁérmt?riﬁocated ina
sﬂ&gﬁeﬁgﬁl a‘tf:(’)rvg ahotobneTh drau ﬁl?erﬂﬁgt %%ﬁ%r%éntfﬁg?lmbeam with a

da, 0.3 mmlateral fromthe mdline suture, and
ncse-’@omntw eﬂnggeail eléqtrmtml thngin ssmdlateu: f Bemo)lar Eirmdtlm(ﬂdéO pispgains of

prOX| |y nm a int dor soventra
et BB S SUe-L P EhEaPE o FONR Tk & 6o tiHut-current
stllﬁgflétélomtﬁlloll@a %5}% P@REmHIEr WhGnSA%o Fé%&d@glré’sibﬁ&inﬁ O1n the training

pl ace | anbda and bregna in the sane horizontal plane.
phﬁkm eed;lexatt mad @lasd aﬁ@layemhamb@mnédran@dtth enaklewl Hosbypoke response
our to f.ive stglgess s scr

d
fob OB RHE TSl ARG e TR AP S et at 70 Ha and

thORafreRPRlcAbity Rlay ndlcBvARLUTR SINAH, FoBRL iHB Iduaf H]!tl thaintained the
awake and were given a SC |nject|on of 0.03 ng/ kg

hiphgst erspoptei ne wohetnobscrneblsomptoo pepairineet. pAiaming weytinued until

s B PSP S G B B R St cceminea
astcfc@m%ﬁﬁﬁsfly stsﬂm a%ﬁeq@ec{u\éf{e%saf RIRASEM Gas ViGed BSE stepwise

chanbers consisted Pl exi gl as boxes é30x25 25 cm
despaniding dng| asc¢rling faﬁhlpn, i sterstadr 0 Hocantied qrrﬁerabnslredmt rate was
The rat coul d.

aBisk o0 RITHE 4o ok DS ErroR s JRE rhigke 1 Vi ign intensity was

m&hedddi £ahe RaRieHredibi diNto ﬁ'oﬁ@&eaﬂlesﬁl%ﬁeé{ &sp&ike(:@tcdin cach
s trains of nonophasic square pul ses of

indiiyrcata] tah) Anérgalg e\rqrcv tested forr dmin at eavhtizaguerayr lpvsfritand the number of
at or cont r

R eeBBotEn ey TheeRe P ERATHS S SRe TRl i sagp freauency

leVas IRkRCOAeA R bRaih 8 fnuRABADREpoARE rdié MaBashall) 16%KEthan 10 nose-
nose- poke response

pokes per min (and never exceeded 15). The VTSS threshold was, therefore, defined as

the mean of the ascending and descending frequencies eliciting 15 nose-pokes per min.

[0320] The stress regimen consisted each week of a variety of unpredictable, mild

stressors such as repeated I-hr periods of confinement to small (24x10x9 cm) cages with
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for rewarding intracranial electrical stinulation. The
frequency was kept at 70 Hz and the current intensity
wakmIntss avai | abl e whi ch, for each indivi dual PCEUS2008/070934
mai nt ai ned the highest response rate without
beblbsenyaP| & eDLIOr mimpand PRAbd Jit aditinugus @vtinighe dilluftindtion, one
stabl e respaondi ng was achi eved.. Then, the threshold

ovegHehpsgos oh fadan dwedetlopey s aammgsiztely dollgyset by 2 hr of access to
re&h@t\éhg&% é’scat@rin fds @ Ell Qyens ogoglstglén%g% a5¢ A ﬁ%%ht period

varied in a stepw se |ngan
ofi watst epprieftiod Gnitzedidtely i ﬂollawedt ibyer |herexp@$1p@men r@ﬁ;ﬁy W@stle, one
achi eved, (defined, as. 15 nose-poke responses pe

OVFﬁég%ttW@ﬁa?t iAUR Rewsig 2 ﬂé@p FaEn{ Hithed “éﬂtertlﬁéavé}lsséveddmg)
t
An?inﬁﬁg%gzﬁg‘é Xlg{) %ﬂgtafn%ig({no gxnfeﬁgae{fllglgg%ﬁ? g élggﬁgﬁolr‘ct%éia e%emng to
Mahd@aabrnitgequency | evel and the nunber of nose-poke
responses recorded. The nmean respopse rate was

0821 IcTheapaygrimsntsenels siariesuwhes thee Stinpatios thipsbekk of idividual
ra{%r\%h&_j[ggr W3 ltk?atn' 1385 oV &EIRROT sre@ﬁt MRy Y&Y alk¥nt of\?nree oups of 7
t han and d the

nosepokes per mn never - exceede
to\BTiSE dabh esinobubjsuas] totthe clafonrcemldi sfréssecgiasn tahe twe groupk of 6 rats

ea%ggvg?% ndldbgl}r%ﬁg Qesc %z 9 L eaens 'gﬁg@,g' Le L o0 artthals were
do%&f]%\}ltcﬁtéﬁgy(ﬁew 4%&ﬁylg§1p@rld{§é' h $ 3%09%11&5)&& %4:' b)getﬂgf%kle?-morpholm -4-

d stressors suc repeat e r perio
yldentathierer-ybansdall of Zéhag/@gg ponyhaegethe whitd pelupsf stressed rats
rin every. 10 mn, r{gne eriod o conél nuous

W%w?qﬁre RYIth palingi Parng ¢ Beredeigine.das e serups ghgonstressed
arf S s W€ tre YRR M AU '119&05(%&@9?{3 éeﬂcl&h& qvﬁ%&%’lhg bl (@ methoxy-

access to restricted food (scattering of 18

7- pm)lqbteﬂm ébjrl bkﬁnzn@laznl -2y®)- emange)(,’) nogikg m‘pertm ghte,pespcottvady. ICSS
fol.l owe

t di at el 1 h
LR T LB §7 Bk Ereanngr icn TRk Ghnhdhs dhegold values
o‘tﬁléﬁﬁ&p f&oé'a%'hngrohﬁ o gﬁme&a@% GERO cathpiad errdsits and E')S[Sressed as

di ng) s were al so mai ntained on a reverse
pdr¢egtﬂgédaakgecylcl(“é8‘ thmmhﬁtd dayemtmg iy arhefbimiaaydex (the higher the

. nmorni.n ts were started when the

INGISRSC. 1&??%%%5{6%]49}9 ?frﬁ CORNSIAR; dual rats varied

[0BY2]' 8% HBRn aﬂé{%éﬂv%gl Ehﬁ ?@ct&o?%%ﬁﬂéﬁ' Hﬁaﬁ@ésl YndI§§t of variance
sessions. Three  groups of rats each were

supplejreoted dviiane tibrophato miyccompad satsrasmdrvedyiahday sacrdriedwvout with an

f 6 h f d
uda TRy AsHiisTgrodhe G St eERaT i e lResgn icin.
[Ogﬁ’ﬂelg Bl &kbe“s’tﬂ%)&’s@ﬁ%bfuﬁ fffe?éq%hs RisRALfidhNGrdss-SRIBAK Wckdse in the

aci'd (4-nmethoxy- 7-norphol i n-4-
anjnbddmmzutdhx azyl - chapfg - ani dential 1 tagmedtumy/ k@f—stirpul)ation threshold)

AR sbne- O @ ONE 8as pERod R Rl (TRSEUS sressed

an@h %er@ftreﬁf%ﬂs@lﬂﬁﬁ S(ﬁfd3 ﬁf@/ 6543&@81% gﬂﬁfﬁeﬁﬂ'l Wp%hdlne 1-carboxylic
4- hydr oxy- 4- er| -car I ¢ acid

acm€41m@ﬂnoxy7-rﬁomvbolpuhémlf@eﬂzo}lillam&yil)ﬁnmﬁmmdﬂy 23 dorilebe46 of the
N tively. |.CSS .
sy Bt di PetadeT B4 e PRI HEHy T APREC g fanimals

re@flfled RN &SR W RIURS SRR 4TRY oheto 8RS RveBkPBPIr&Ament, while
each test day were conpared. Results are expressed as
vehicle-treated stressed animals remained anhedonic. When comparing drug-treated and
vehicle-treated groups, a clear curative anti-anhedonic effect of 4-hydroxy-4-methyl-
piperidine-1-carboxylic acid (4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-amide was

found [F(12,156)=2.28, pcO.05]. See Figure 57. Data are mean + SEM based on 7-8
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per cent age change in I CSS threshold, representing the
anhedoni a i ndex (the higher the increase in |ICSS
W@ broeshaBel, the greater the anhedonia). [0322]PCHUS2008/070934
were anal yzed by a 2-factor repeated neasures anal ysis
andrhaly et arRop. SPRPI0emanddesh Mehaonppeapd neburOYANOVA followed by
conpari sons on individual days carried out with an
andﬁ}ﬁ’é}r?(ehteﬁttest A p-val ue of less than 0.05 was
[O?Eﬁeﬂ{e‘ﬁ? A lﬂﬁl '\xﬁl%hl e§§eg anBb&o%‘i‘é an&x%?szg?/]erel E]urgi!lézely treated
ree stressed groups, e e was a Si
wﬁh r es@dtdxgimmetuynprpeﬁemm 1ncatrbte<yalhed1@1n|(a nhdtlkeoy-1-Horpholin-4-yl-
ge in ventral tegmentum self-stinulation

b@pﬁ%sa%lr%ryl)[wie (b1 n@/lwp onpegsdayy( the Sgrfymilﬁue‘ﬂ anhedonia was
con?plgtél 9&?&%10 ?I_Thoer% gés%%ﬁegﬂ%r#H@te%ﬁ&%ﬁ?gltﬁlgbfe@éaﬁt WobEities for 4-

hydlrdwyed-meyhyl-pietidite- peaboxydicne- | -acilr box y#-nestiaedye7-morpholin-4-yl-
(4- et hoxy 7- m)r phol i n- 4-yl - benzot hi azol - 2-yl ) - am de
bePF%tH%aé‘ély »B-4detay 46 of the stress period, the
2?%392? gaged anhedoni a index returned to basel i ne contr ol
(ani mal s regai ned normal |evels of reward
[0323)sTHd yidsynt sthderinasegdtes tivo anddpsesednt/andalyniedike effects of 4-
veh| I e -t reat ed_st ressed anj mal s remai ned
hymﬁer ww H@nlpa%rb%v Er ug- Bf¥at ed (At emerpholin-4-yl-
O l .
beproERy S% 9 LB FATCAL AR ANEIR G scoonds (DRL
3(gctest in rats. The method follows that described by Richards JB, Seiden LS. A
(4-.met hoxy- 7- mor phol i n 4- yI benzot hi azol - 2-yl)-am de,
q%a@ta%%% HéeTfaspanpe 1y amlysg of JUE- eg) Om@é‘ée ﬁ}zf&‘a?%la?? similar effects
f{?ﬁéﬁnﬁ"c{ JBAR deSEMRASSH @B nbvEamk froHE.O8 By Anal Behav.
© <0. OSe‘ﬁgased 8n a 2-factor nrEpeate urroe Al XR nal Bellay
19’9d>| I56v]/§al 189. aBteplnmai PNd Vioet Bstlei{efﬁiﬂdl] cffdves of datialysiocand non-

antxi, %@en\ﬁ) 1Ehzre%?nseergce%[[]orﬁldgggclisconagelrga | %mgeve orfea (ﬁﬁje%tn‘lua\{lere%lforcement

ofﬁoafyﬁﬁ@gm ty SEiaMle: PBARK ﬂia@ﬁa&olcﬁgd)@3‘¥|ﬂ4c %;151931 antldepressants
X -nnrpholln 4-yl benzot hiazol -

1n¢1ta563thcrgitk1grespnmm tiencs, tiiagefqre tdheresmmge‘skls-ratﬁdlf (raqbondmg They also

. anhedaopi a wa I ete %{ reverse These esults d h

NEFEMINSTT at'e™ %?t SR I r eSSBS DY 81‘5% i @S fozl.?nserve wit

beﬁ'é!é(cﬁﬁié?}he lﬂqerﬁ%kﬂﬂ’ o@'oP%ﬂhql't)gﬁcal dnGRpRA¥Mkd. C acid

oxy- 7- mor phol i n- 4-yl enzoth| azol - 2-yl)-am de.
[052(@ ndbke 0t [SpRSE-Didvdep ras ébharks Rdyer; Emaset)lvg@glesg tperoximately
i.c-1ike effects.

néréfg%%seg gﬂ% {aﬁ?xﬁlso\l)%}echﬂ%we et ag:gequ\/lacrol%n 'onp)é 3 cages (810
cnﬁzﬂ V\Hﬁlt AR st Ge0BRPRARY Wood sHAVBRERZ Rk ad fReYibdesdl @f water and

in the
regiiiffed raeedtss 415 g picnflor) de stantardflabayetoryatlovd Ra el sfutter, extrudat

- 30). test in rats. Th foIIo t hat
Nodaetiatink§iTr KRist AUt iEsr R B RiGEgHA El g maintained
o AtieNnaFAYRE Gl éﬂ%lea&}ﬁh%%hﬁoﬁsfet BRE aRET RRLABRGH crature (22 + 2°C)

differentiates simlar fects of the anti depressant

anddginp didyri e 6 Hrd wiehekepd wenstamix i Thieyexperimenpil mmesdudesfspd received
Anal Behay. 1991..: 56 St e
PSP BIGAL [ B b St BISCRICEGhgh A BT 4 FHERIAn. Byiiie based on

adpeRASH kA ZERIrf1Card (RAL Hgul dtBANGH AImRPM:PKERMCE Mf @sting. The
differential reinforcenment

methods were in compliance with ethical principles and guidelines for scientific

experiments on animals recommended by the Swiss Academy of Medical Sciences and

Swiss Academy of Sciences.
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of lowrate (DRL) schedul e. Behav Pharmacol. 1994,
5:4-14. Typical antidepressants increase the

w0 pioeinesponse tines, therefore decreasi ng t heCT/HS08/670934
respondi ng. They al so i ncrease the nunber of

[0827|nTley differsital-rdipfoashicat-ef-fovctase-30-8cconde (DRA.-¥0)t fast was used.
benzodi azepi ne-li ke anxiolytics or with atypical

Theneprpepresennisted of ossemdwicaugedistandpdadiiadfmalprey2igds2] cm)
B
missdopadR) TYINE 18vce age SocaBUMnai® e fthe Satusdptivteeinngeted to the

and wood shavi ngs. Animal s had free access to tap
pakigt dispeiiser- r By PRapegboxss ecse camicgtepdp agyggrappniag syyerp dKestrel
a : e ' . t %
S r ov%’mbgféﬁggbﬁgog@?’%’ggﬁ lbg’/\m}%}er é%%?éhﬁﬁg&a%gongfb%%ﬁmm and
cofjuard eresdateeaeom@idatlai ned on a 12: 12 hr |ight-dark
cycle with Iight, onset at 6 a.m Roomtenperature (22 .
lﬂéél Bl THEnVeRCt Yirgt sSI0eEYd ier EVRieRieStthscaigitiorhgessions in - the
r u regei.v r P
oA e P, PRI o, T Bk AP RS D M forcement.
R&ofontcnicaes basnctdost fadbecHes ¢4t ond BdecsaPclrndfdromél P, NH, USA)
regul ations on ani mal [ai nt enanc nd testing. The
dehiuense REtenaI@ eKeT IRt | HPsRIURNE to @?ﬂ?%prwﬁnﬁ cepyigition stpee, the
' deline o bl o <0 iy ' '
R h B e dep ek, TERRRE "ERRRCRARUER, B o gifferntil
reafickcSnerg o fAocwdetey(DRL)Schedides If @82 plocthee, only responses occurring
di ffeggnti al -rei nforcenment - of -1 owr at e- SO seconds

afiepridesy v are ExvaRgRd (GEBProofHESPOBAY-a R B OBYH ST g bercyfrod before the
o B e e P S R R KR o€ Rhponse. The
ddlgwvess gaduadlyfinodaspé lffoet 5 décopesnoe’) feddndsyfDRA60)pelatlatye a stable
The |l ever was. | ocated on the left of the food . :
eFd o& SicPe PedhrEteeal e SoRAT s Finings e Hs%re. Sifjige drug testing.
Easkl t?ﬁ%’ﬁlg%&%@& YRiR FPRRgaESd The ﬁirﬁél@grE@éW@dn?.o.SX&ﬁlﬁﬁ@tration of
(Kestrelr Software, Conclusive Solutions, Harlow, UK)
diytfiledhwatarit halrh befotcdhmck sgoonnémbaddnadn tothe éeddepkl ieheordainad in the

autonmatically. [0328] ,The.rats were first submtted to
STBYE Pobr e pigahEian 1 66 LEELPOHEtPR T Pt Tome cofes (o5 pm)
[08 X9 TR Acaburbh AEREf AL fH DR GedsOnd tild ¥RH dudldep of F&pbnses, the

schedul e of reinforcenent. Reinforcenents consisted of
nunded op edihreenicht (igycNpymsesReklieing dt deayu G sc@ondNfterWBAprevious
1delive ed after each | ever press, Subsequent .to ﬁiﬁhe db
GY%Y}E?S-SLra@QS F\éneé‘l”:‘dBYe%'F?SiPB]i‘Pes’PH%%(aVF%e 1Ry Imgegigpsed between
sustBivt (&dr-pRsdgpeat ed training sessions according to a
differential reinforcenment of lowrate (DRL) schedul e.
[0830]t Piug testogeday perfanicd aresporbdmvogceachadgstafle dasciine DRL-30

del ay were rewarded .(reinforced responses). Responses
PR B RLF R SRERrid IS STHE SERIOLY T BV Rb(ice weekly
w8 G88 _tAtng 888lont WEnAR iRY:s1REw iAWkt Q¥ siehs. Each animal

response. The delay was gradually increased fromb5

wsegddss ite 0301 setmhaed (PRvED Rl tthe acktted greatraeraplard controls in
selgi?r\é%g[esglfélgg?%ﬁ%g AR %g{%ﬁ{‘é&%\é{r}lﬁgs &9 QL tings by 8- ddhization

procedure to ensure even distribution of the different treatments in time. Each animal

was always tested in the same Skinner box, in the same order and at the same time of the
day. The test was performed blind. Testing was conducted in 11 animals. 4-hydroxy-4-
methyl-piperidine-1-carboxylic acid (4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-
amide was suspended in 0.3% Tween 80 in distilled water. 4-hydroxy-4-methyl-
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Each training session |asted 15 mnutes. The aninals
received p.o. admnistration of distilled water 2
whowes1$28d ore each session. In addition to thePE¢DUS008/070934
pel l et consunmed in the Skinner box, each ani nal
plp@ﬁ&neﬁeiiaﬂ)odﬁlhd yc1d $4-gnditasd - T-aforsho LinA- eI nzo thixre] - M@@&mde was
Three neasures were taken for each

evak;@qu@ﬁ 3, i@hém% N mg/l?amia@fns&?redr RepEYES) 2thrursuimsée thertest. The
1nj;e§ﬁgﬁ leﬁ lﬁfﬂ?% gﬁtle DRESHEE B %eairreeldlﬁa?%gf #d drug.
econds a t er ever - press nean

[OB&I]eIDatamp@msaﬂayztedmagbawm&g@amm t-tegg ti ne el apsed
bet ween successi ve Iever- presses) %‘éOSSO Drug testing
€

(0334 FerrcorheBowh thati ora @dﬁlawtr?éwrl Ay dey st -methyl-piperidine-1-
r

oAU RS S IS ERESEARAE ) 1o n

mpikptoahalk eas bighifieai ttynar ctlge ﬁe@d@ﬂlwmnbfwsﬁd tte ugsber of responses

bet ween two test sessions. Each animal was used as its
ang\#ECEEpRy BE mage mteeééweaseamme& hE a9 adedito desaqage thesnumber of

re RSk EaR¢E O I? ratQ gﬁ &adlch td §abIR ﬁj%gfloggachace-m %he DRL-30 test, 4-

sequence 0 tre determ

hydand@mﬁﬂiyl@npewdnmeuuarboiﬂlce nsuraeideven (dinsdthoxyul-nomptadin-4-yl-
the different tre tgl%nts in time. Each_ani mal

S
bealz%agﬁéolr%g @amfia s ave Mskkeh Mt sERifiqaptly r?éldiga%-dependenﬂy
inBiS (R fufber die SR driiicBteat UAhE Blegn T8, &RbnARes. Tt also
teddddy thr dxgreabe thretinyrhbepi @ferdidtoreembntsc arlhosey Hata agigekt either some

(4- et hoxy- 7- nor phol i n-4-yl - henzot hi azol -2-yl)- am de
a%%@&éﬁ&a&y R S%n%%vmﬁé tiggpressapi ks peRetiGht er .

E&nihdi pxy- 4- met hyl pi peri di ne- 1- carboxylic acid
-met hoxy- 7- nor phol i n- 4-yl - benzot hi azol - 2-yl ) -am de
[0833] Bwal affitcadermbs 3of Idraliynda@Oinmidrkd) Advyidmixgtemethyppiperidine-1-
). urs prior t he test. The jinjecti
had & me}h@@‘yﬂoam%@ilahﬁ yhspaebiarel gy Dpignighein reversing

scggcﬁgmﬁéslﬁdwedta%egalf@ a gh%vo%h@e VR & a8 MRy tgga@edfﬁ' th8present
e-talled paired t-te [ 0332] Figure 58 sho

expeammeddni ni strati on of

gl S oty v s P S L QPEE RS iimadorsy weighing

apgl?bx1digte§2g4 393 r%/wl%gd W& ITWh% Litngs il lfldd%@d]tull ﬁgﬂ of four in

ose-dependent!y increased the nunber of response
Mdeotmaegpk BheageedR10 nne) -wids pondest theddisg. | Ta@lveder and standard
tended to degreas nunmber of reinf.arcenment | )
labogptory, d@ﬁ@e fgléfflﬂ °b oCHtUHt VP eﬂ%ﬁ QEniR(ibg Hgaiseraugst,
Svgl @ec 51%9%} %Fe-c cﬁnémtl&%i@“afﬂa‘b‘l@%&‘d’dpt Fd'uﬁﬁg 'té’énﬂg The animal quarters
xyli id

wérd- meinkroned- 3a rrlghal hlnll‘ghydiarbnczwtdwMatilollghthwe) <aarfi den. Room

teélagfé%a% G 0 iy ding Lol R etk e it 3 sccomglysion of

tef8G! BAS Gdrd OfhIBAR B%@dnsrcﬁmpﬁﬁafahaﬁs Thé texpdritfental procedures
tended to decrease the nunber of reinforcenents. These

usdét @cguggepgtor eippherl Sore thaxCoy yofi Babélk€antondlv Anymar Protection

t d - |k ties. Exanpl.
cifissa e Bty beRace! and lneh) RpTBERR AT purtl Meifionance
arfl- (B O XPe/mBRBbAY lveRi iRedondhiRRcd wah Resydlipeinciples and guidelines for

scientific experiments on animals recommended by the Swiss Academy of Medical

Sciences and Swiss Academy of Sciences.
[0335] Passive avoidance training was carried out in a test chamber (40 cm x 31 cm x 29

cm) which included a grid floor composed of stainless-steel rods through which a
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acid
(4- met hoxy- 7- nor phol i n-4-yl - benzot hi azol - 2-yl ) -am de
WO p00peveB8si Ng scopol am ne-i nduced amesi a i n aPEHEESI008070934
avoi dance task was investigated in the present
coﬁxtﬁﬁtr ¢1ﬁl‘ﬁ’)ﬁt sciaibBe] clbttie shetld (1. Whgt) abuldaicsconiiandisly delivered. A
RCC Fl | i nsdorf) hi ng apprOX|nateI

0. Mnat@@k @?am elatiopy (1TH& &nl Wemg cqisred e ged 1 g rcau& Each
B e T U

cledwofied. Rathte thal rhﬁitdé}fpeti oéffthe pbatfbttﬂ ahtoNhe @143& autornatlcally received a
Provi m kl i ba Kai seraugst, and)  we

foglhork ged, apgzca&vamvaar@lélﬁcl@ﬁk Oa@rtlhﬁ @laff@% r’rge ratiygas then nudged
e?ﬂg o dtg? Hg&% rx\fetftﬁ%@'lltg ;t}l?k g&%g gtet[i‘vae?y ét%lsge% %S indicating that the
rat apkenakdnie: §2dei2@@) bawdehstopadng ynioShe ghdtyflove ned ke&:ptvmg a foot

constant. At the caonclusion of testing, rats were
shgg-hanfPéd aayn@ﬂ%aﬁ%hlblﬁmaoc 153haPighs oRf frﬁaeéx sErg-Hdyegd motor
[ r ap 0
infRpRERANCERIME St GREVART B b APRAANBH ChOTM MenClh Yhe same
appdharsentle ciah faeplcal omﬂtda plat@l platégo wtth mhlrsacbaneanp]laﬁbrm (which

mai nt nan e.and testing. The S were
W%Soﬂ‘btl‘f ée% t PCRRIAB éiawnpwﬁéﬂepgéfgaﬂdm&w &Eﬁr iidd §Qypec of the
fil N t
roRHER bl bf SAREE! B GaRo ) RO EARO TSRS OMhe iR floor was
Jugideasce failufO BBS{hia s siida caand) amcse etidenagi flog amassia). Testlng was

caggd: hgﬁdh%)t?vtaa%g gﬂtgf%%t& m‘fe@%ﬁ%ﬁggc eraas biind wifly réspect to the
trShAbM BRSitish EFhed RAS LA E@M@Jho\ﬂ'%ééfhoﬁs onstant current,

scranbl ed electric shock (1.1 rnA) could be
[08361t innnalistly thelowreg gassive Qvbidemact hcqlksmd)lastalts: were alternatively

Do b ot e, iy o s SR o Sar o heh O Sice Aministered

coBborits@ly-on the platformw th the adjacent grid
electrified. Wien the rat stepped off the platform
maﬁﬂonﬂﬁﬂu@cﬁm)ﬁﬁkmuﬂ©ﬁnblcalIy recei ved a foot shock

o3 Difmes Soibina 3@%’(&&%&%3&%2“&PLaEESE?‘al

[OIB%] SR Iﬁf%ﬁgt %#gk)élaﬁfﬁ?e ﬁ@i' cg Ly 4.1 fo%&egme{ ?Pglglerldlne 1-carboxylic

he rat h ned the a ation
acli:det(‘mxmthaxtyebmioqglohnt%yltbwz@hladolf-lﬂbFanadd at eloedsvd.ng0,a30 or 100
&§Ot syock. Any ani mals exhibiting clear signs of
2189 drug-induced notor inpairnent/sedation were not

(088G B0 Ao |afterA‘ th& tt{%nﬁlhg Nddede WBS- tfia%lﬁg | fedtiEneS %H@h rat was
apparatus w th each rat placed on the plastic plat orm

evaluatedt fhe radjtamoentthp patsiveravo{dahéciesprnse mothe retention test. The data

lectrified),. Ste g do nto the platformw.thin.
cofis 64 Forth & Vaishe e s s e it Mifbr¥eicle (so) +
Ve‘hi:bl@ eﬁ%@f&l‘ék %, fn%§§u§é oP&hd %a&@iﬂ& ¥y d? lbc-fhl‘:é%nﬁﬂﬁ Qn 1€ absence of
grid fl'oor was judged as a failure to exhibit

scamiamawcaan(ealndnottmdsdedem|tbmm@t®t1bdranakynls$| l}iac16 flggtdatigent group.

rried out. betwee he observer
10388 ERrdaNimane et  Rbor S cichiFeaibe s GROMOlin-4-31-
beP&RiaSLEYH LN IS YR UREP LB WatheHARSy prior to use in a vehicle of 0.3%
(v/v) Tween-80 in NaCl (0.9%) and ultrasonified (Model Digital S, Transsonic). The

injection volume was 5 ml/’kg body weight. Doses refer to the free base of the drug.
Scopolamine hydrobromide was prepared freshly in 0.3% (v/v) Tween-80 - NaCl (0.9%)

prior to use (injection volume 2 mg/kg, s.c.).
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[0336] Immedi ately foll ow ng passive avoi dance
acquisition, rats were alternatively assigned to one
w@Rowhes286l | ow ng treat nent conditions, which REF/ES2008/070934
adm ni stered concomtantly: [0337] 1) Vehicle (sc) +
[0%4yi S:thmt(cﬁ)loévaﬂmaﬁ]waz)doﬁe rcsg/tk@;e g aldpohais) iataHBith @ste)-tailed Chi-
Vehicle (po) [0339] 3) 1 scopol am ne HBr (sc) + .
Sqllalﬁy"éf’t tﬂlﬁWEfOﬁWmB?‘ﬁ% e néfﬁTSlQ?ag Bdxypicemparegthe proportion of

o Rty SRl RIS B Mo A 08, e ame
coalliti®dns tthethitr abgsiwed i dzdh&l@o&htrﬁdnal nAng-vhlueadfm@0f, or less was

each rat was eval uated for retention of the passive
acgeRirdiamtidistied hongulirHitt he retention test. The data
I d ely
[ngggtﬁgﬁrgl %I; %féongé;"tett;%t n%"r% ‘ﬁﬁicraﬁﬁg é\_‘]gaq?r gxiti%'h F]ats trained in the
pa§iod apoidwiddeasia tromas post-tedininpewila sehickre(sbevelehafe (po) exhibited

retention in the absence of scopol am ne amesi a qn .
rereﬁEmaaé@urwateh@@traisl%hlpleﬁceaﬁﬁﬁw%ﬂl sy *peshicle (po), 81.25%

a [ 0 : %
G oy APHREY T pf siniTiaLy et BoTion (13757 P0.09) of
sc()ldolamtﬂwxqateﬂ- amitmphovhith4elyd beepzed lorslzalminRerylign afiilde rng/kg 4-

S ep d |nned|ately rlor to.use in a vehicle o
hsga regg;4 mea)ﬁwﬁlr@ol THOREAC (0. 964 and (fhﬂqt%wnﬁn%ﬂwhn -4-yl-
Dy \ S j 0
bR P s AL PR o PRk SRHER ANCLHRred (o the
scopoltinecetraagpd @om;pwhicmaitm rhgmivaalbrrmlmeﬁe:le/vas prepar ed
fr sth|n03% v/v) Tween: 8Q 0. 9%
10348 W3tajascCoBRe Fosen (5 HPipimal Scﬁlés%z]gmypg 1501 apased on
v, ne on these (all-or-none) data with a
lﬁ\/\%h?ig%&gm&pég%gare test (Statview for wi ndows 92/98;
Exepipde oD 5.0.1) to conpare the proportion of

ol t d t hi hi t tenti
03 R T ST e i i "B AU OR S0P ot gistar of the
X@Qﬁﬁ@{@@el@f&@& G) Sl hERRHTE oo P! HOVBLroRpOBYYS cagos

ess was accept ed as statistic S1 gni ficant
(8K gur’ pwiif saivdus betidinga Tiegmirhils avtrd ynagitaiatdon a 12 12 h hght dark

oportiqn of rat trained_.in the passive av0|d nce
CYEL? M s o%tt A%} NG TEE AHCTEHD AP WAty and {pod; dramikliba
K&Qé%?iu@ézs\?ﬂtie?ﬁn&)et RBBﬁl%m%e&‘ﬂHE 3(2!1 aker 8 Jn'&%rﬁﬁit? (‘9@ '6@‘%) were
receli ved scopol am ne + vehicle

kepecaugni2. 5% r espect i veI y A si gni f| cant I y greater
[ rtion (43. 75% P<0..05 f sco | am ne-trea
lﬂgﬁﬁﬁﬁfreselmté%pw Tyze é88§1§}8%1 obwf ORHFHMSPE AT tl%fftolttye closed

arff8/ (g&h‘]armwgr% wigek Bﬁ lcnplolﬂgf LAlgng Aofmdl BRNYbh&h central area.
acid (4-nethoxy-7-norpholin-4-y benz%hlazo -

TiR- ypparamd des exhsthicteddirpasgicy qaoéymmxlddoeder ptasi¢ iant phesed 50 cm
N R R e
he%itggﬁgﬁsaﬂp%%@ﬁs s nﬁhﬁlted'\'ﬁﬂﬁ RSUndHtRHBAted “Ib5EvAFon room with
controlled illumination (200 lux on the central platform of the plus-maze). Rats were
tested in a randomized order. The test started by placing the animal on the central
platform facing a closed arm. The duration of the test was 5 minutes. 70% ethanol was
used to clean the apparatus prior to the introduction of each animal.

[0347] The plus-maze was positioned in the middle of a closed black environment with

the animal observed via a closed circuit video camera mounted above the maze.
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Chi -square test (two-tailed). Exanple 12 [0345] Adult

mal e Sprague Dawl ey rats wei ghi ng approxi mately 20Qg
wW@eoovkes23¢ art of the experinment were used. TheRCIES08/070934

housed in groups of four in Macrolon Type 3 cages (810
BehRjorali ddalysawdus colddeddngsing heccanpuiddzd wesemikthdekioadNoldus

gn a 12:12 h light-dark cycle with |ight onset at 6
Infgymatign { pchmplogy g EeeNsthedandsh wat er and f ood

1K1 [ iot zeml and)
103 S EIH P 8 GRS o ST € AR UEgE MRl wasd only for o
sigde sdxpotiment) 346dts Mg efreval edthpleitbermadg desnsi-sicthg1-pfperidine-1-
two gpen. arns perpendicular to two ¢l osed arns

o it (b Tty et e HorIcheneatbisaa sy DT gt doses 3, 10
. onT .
e

rom e plasti
pashpreecontrel. f [Ader .drihadeimsedioay rmes wappo®idtel trosmalé cages without

ot her, had a surrounding wall of 48 cm height. The
sagidnsiraad yetra S st poa Y. &ﬁy YesoRiacrddn dhsplus-aze.

. o f | i : . e
OSERHRL SOOI b RBELES, LA UL UL DERARE (OB e son
(st@swietdnithe @perantndyi the distande rtravdlhel (st withiar thepby arms, and the

NS ah UaronTHs e LS BB DEHBITE 86 (et eFnul Bomeasure used
709 . i Or: .t
totqﬁg/ﬂﬁ:}?%}g} aé@ﬁlﬁ#{%?(ihé g8 s&h@@ﬁa{éjﬂl@? %glgge]rcéﬁ_lgﬁgsp%d) WithiPthe closed

ucti o each ani ma us- naze

arm@s positioned in the mddle of a closed bl ack

pvi ronment with the ani mal qQbserved. via a cl osed .
lﬂgﬁqlc‘[rﬁydwméanitgﬁlemaerﬁﬁﬁ%é SADRB e il (rskhaaanLgiopRhglin-4-yi-

LSy WRAS,~cQnd e | - €0 teri yst em.:

e e O T g (e Hilled water
coNetitieg DafeBycen| 83)3’43?%_&%1. tTthe bmmpotndy o amnhﬁétgté d.oofgavage)
it ks TRt EatS3 i B S S ecions o
vehidy dr oxy-4- et hyl - pi peri di ne-| carboxylic acid

(4- met hoxy- 7- nor phol i n-4-yl - benzot hi azol - 2-yl ) -am de
[0351 |d6seshBirody34-amcth@epipayi diigg - 1 cetbogyléc §dd 8nbtesiy-Bohotpholin-4-

. 9% NaCdl ), or Chl ordi.azepoxide 10 ng/kg, .as. a positive .
yl@)&ﬂ%&gﬁmlﬁrv@-@%% éta&a%aﬁ PRalY sty Wamggrf d\psing onggyayramalysis of
i e 1 dist r. i
Va'ﬁﬁnMNhgmfbéWﬁegc i FWHER D@t Wok & ?@g gfag e %r than 0.05

our, t n the plus-naze.
wasassidesd sendotet The affeptsed ehlordiazeipokife merd akadysed using a t-test.

avior was the ti.nme.spent (sec) within the open :
1035 e el Radep DB e PRy ictch g g Bporpholin-4-yl-
be%%&ﬁiaz@l@-yg?a%ﬁﬂé‘ R&Auced o Hé&sdegrhﬁncgbﬁt _?ﬁér@%@ Nint fi8e sper(ljt, distance

central pratformand the open he measure use
trgvelequamt inf the motmber afC¢rituest ytondisse dgendirsits 4 Rigeres redvel)| dihe lowest

oSS GEREE) A L ek EFRED 0ot
(tieft: SPRANAXY dTstaRE RRAQLIA 4 i HRAZAHRY. 23 Wydiroxy-4-methyl-piperidine-1-
carboxylic acid (4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-amide also increased
speed in the closed arms reaching statistical significance at 10 and 30 mg/kg, similar to
chlordiazepoxide. The maximal effect was observed at 30 mg/kg for all parameters
measured.

[0353] In the Elevated Plus-Maze, 4-hydroxy-4-methyl-piperidine-1-carboxylic acid (4-
methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-amide significantly and dose-dependently

increased the time spent, distance travelled, and the number of entries into the open arms.
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2-yl)-am de and chl ordi azepoxi de was suspended in
distilled water containing 0.3%ween 80 / 0.9% NaCl .
wab@oonpounds were adm ni stered p.o. (gavage)PETUS2008/070934
vol une of 5 m/kg body weight. Control animals
Thies€ etsudtd rouidt in o»hwrewdajl@cfdronﬁmﬂimcﬁﬁhé ('plr@ert[e@&&l]l hydroxy-4-
For 4-hydroxy-4- et hyl - pi peri dj ne- I-carboxyllc '
methy hiippiasiye-F=Gaptopnbe | Acid- (gt moapkalinyl ?ergmheeezol -2-yl)-
amsig@t i stical analysis was performed using one-way
anal ysis of variance (ANOVA), foll owed by a post-hoc
[0Bsd e twtill Detresdily dpparenaliaiond Oﬂ/efduﬁd'ﬁjal’skﬁl Sthwaslevant arts that other
consi dered significant, The effects of

suitpblg rppdifieasions aad adangations g %‘dma%ﬂpﬂ@ apd ppRlications) ¢eserphed herein
ar? iﬂﬂ(&ﬁf oxy@%:}%ﬁ e%zﬁﬁc&lt%l g%‘%llzl%? el .405@ Qf ;h% 1nvedlt10n or any
enpscaitiiergdhacalid sWhie }Dl@&']dl@ﬁlttldnﬂl@fSé&Sl@ degeribedrin sq@mpttion with certain

di stance traveled, and _in he nunber of entrjies into
embpéiér@e%éhlsawwtmea {® Bwitghe gwpntiomhio tﬁ%ﬁé@@%ﬁ%ﬂl@ fgft forth, but

t S ( :

0121 t?lr@n%gtﬁt?ar 1@§ 13{6'88%1 to dog’%ggdesglaﬁe%gfgg%t Pflgdﬁ%/ tg&stagﬁ% uivalents as
may by @lchdietd withie thepspiriteanasscope of the invention as defined by the following

4 hydr oxy- 4- met hyl - pi peri di ne-| carboxylic acid
clymshet hoxy- 7- nmor phol i n-4-yl - benzot hi azol - 2-yl ) - ami de

al so increased speed in the closed arms reaching

statistical significance at 10 and 30 ng/kg, simlar

to chl ordi azepoxi de. The mexi mal effect was observed

at 30 ng/ kg for all paranmeters neasured. [0353] In the

El evat ed Pl us- Maze,

4- hydr oxy- 4- et hyl - pi peri di ne-1-carboxylic acid (4-

met hoxy- 7- nor phol i n- 4-yl - benzot hi azol - 2-yl ) -am de

significantly and dose-dependently increased the tine

spent, distance travelled, and the nunber of entries

into the open arns. These results provide in vivo

evi dence for anxiolytic-like properties of

4- hydr oxy-4- net hyl - pi peridine-1 -carboxylic acid

(4- met hoxy- 7- nor phol i n-4-yl - benzot hi azol -2-yl)- am de.

[0354] It will be readily apparent to one of ordinary

skill in the relevant arts that other suitable

nodi fi cati ons and adaptations to the nethods and

appl i cations described herein are suitable and may be

made wi thout departing fromthe scope of the invention

or any enbodi nent thereof. Wile the invention has

been described in connection with certain enbodi nents,

it is not intended to limt the invention to the

particular forns set forth, but on the contrary, it is

i ntended to cover such alternatives, nodifications and

equi valents as may be included within the spirit and

scope of the invention as defined by the foll ow ng

claims. CLAIM5S 1. A nethod of treating a patient

di agnosed wth post-traumatic stress disorder,

conprising admnistering to the patient a

therapeutically effective anmount of 4-hydroxy-4-
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nmet hyl - pi peri di ne- 1-carboxylic acid

(4- met hoxy- 7- nor phol i n-4-yl - benzot hi azol - 2-yl ) -am de.
wWQ20090626€t hod of claim 1, wherein the nethod PCr/UkN8/070934

conprises coadm nistering a therapeutically effective

amount of at | east one ot herABgsnt, selected from

benzodi azepi ne, a sel ective serotonin reuptake

i nhi bjt SSRI) a serotani n-narepi nephri ne reupt ake
L. iAnHP?}I“?g (RIS % MBFEpHREPATCHnd the RRttAKAMatA| B s disorder,
conn S b 710 SN MU SR ST o iy
methydghépeoigineel -A@Boxydreypidoid- mﬂhageﬁhmcﬁrphahmﬁry@bnmzm&wwldaﬁkamlde.
i nhi bi tor (I\/A(]) a sodium (Na) channel bl ocker, a

I ciu n | ocker., n I eri pher aI
2. GPsrmtied BaGm 1) SRksin, Ae pahed nfhd SRS Sagripistering o
therap%Qﬁ@ﬂ@r&fe@na@ %b&{t,of%t R0t SRl otREr 28R, BYEEBA B8 Benzodiazepine, a
adr enér gl cr ecept or ant agonl st, a NK- Il r ecept or

selectit seyoonis trpupdalcomhibiot (SPRI, 1 etreamimyopintpirineORAtake inhibitor

e bR A RS S b IRRE SRR (PR EE framine 4

(5HTBAI'} agRRbsikt, @ Dgﬁﬂlﬁf%"'[}ﬂﬁzﬁfﬂxx:[as@ iakibfok, GABANCRBAR %2A receptor
and a parti al agoni st. 3. The nethod of claim?2

antagghslr @ monpaniat ¢>eéésste iohibitot {MAQDent sadsura GBR channél blocker, a

cte m par 0x ne, sertraline,  cital opra )
caleBE ST TRDBIoSRTT ntsh Pl BRGPPREH. *INHG peb Bl B S piponis, o
centrad alp‘h@ @ﬂl%h@rgkhz%oﬁlst |ae@é§fralcﬁ}q)e ?H&ﬁl @&@Eﬁreh&gi@ r&\é&or antagonist, a
sel ected fromdul oxeti ne, azapi ne,

NK-IV@nmoraﬁntﬁgoms, aTeetipastapa rdf:asml&lfmtczr (Qﬂql“e)r eitagarhs, ap atypical
east one other agent ..is a NRI | ected from bupropjon
an“degﬁe Saé? f’?"ﬁ‘@ gﬂcny% aﬁeﬂn%%n safy, &%i‘\“imakmé‘ @PWS@ famma-
aminoddutyrRasid @B AY MhiRdeata jastiad DPoRARIshe b- hydroxyl ase

i nhi bitor selected from nepi castat and disulfram 7.

The nmet hod of claim?2, wherein the at | east one ot her

3. dhemecthayd ohelaig@nodicreen Hmptrlewss pnopthenpagtrs gtSSRI sclected from
r 2, wherein the
paroxgt?& g%g%ﬁ%hgﬂaﬁ?%ém I&%a@%alﬁ?gmggl&?)ﬁeﬁn g] hannel bl ocker
sel ected from |l anotrigi ne, carbamazepi ne,
4, (ﬂqe andladepf cleim andhe@iptheait deasd ond bhermegdnods ofSNRIajetocted from
. wherein the at | east one ot her agent is a calcium
dulox%%ﬁ’élltazﬁp’é‘ék@d vealadaind from | anotrigi ne and
car banmazepi ne. 10. The nmethod of claim2, wherein the
5. %e ln?éfﬁé 8n @laﬁﬁ@erwlégeqﬁ]tthé st 1h& (ﬁl%rgtflé}l ﬁﬁglspa?f\fﬁlrk%fe%{ed from
al pha adrenergic receptor antagoni st prazosin .
bupropehhad aeimaxdeinen 2, wherein at | east one other agent is
t he central al pha adrenergic agonist clonidine 12.
e ne dofcl m wherein at | east one ot
E e et e a‘ivgéme i PhéPs OBt A dteehE e%;.acdopamme -
hydro&fl G&PHRTLIBP QA ﬁ&m%ﬁl@ﬁﬁﬁ%he lgisulFamIhe method of
aim 2, wherein the |least one other agent is an

at ypi cal
7. The method of claim 2, wherein the at least one other agent is the adenosine A2A

receptor antagonist istradefylline.

8. The method of claim 2, wherein the at least one other agent is a sodium channel blocker

selected from lamotrigine, carbamazepine, oxcarbazepine, and valproate.

9. The method of claim 2, wherein the at least one other agent is a calcium channel

blocker selected from lamotrigine and carbamazepine.
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anti depressant/anti psychotic sel ected from ol anzepi ne,
ri speridone, and quetiapine. 14. The nethod of claim
WQ2000k0e3286 n t he | east one other agent is a triRYOUR08/070934
selected fromamtriptyline, anoxapine, desipram ne,
10. doxeitind dffelgmayiwhercimtictat idabtydnceher ppitiigpthy lcbimteal aAd @eripheral
trimpram ne. 15. The nethod of claim2, wherein the
alpha pdrsuereisfeciiorentaggBist Pagosith ant i convul sant sel ect ed
fromlanotrigi ne, carbamazepi ne, oxcarbazepi ne,
o R T R A A A e R TR adrenergic
agonistsldodingl ut anmat e ant agoni st topiramate. 17. The net hod
of claim2, wherein the |east one other agent is a
BA agoni .se] ected fromval proate and to mat e.
2 TR Reda e il S i PlnssonE N e S GRET biingeral beta
adren&%%cép?orta!ﬁﬁagﬁﬁ‘lfs{ hdbraB8lopgoni st ari pi prazole. 19. The
of claim1, wherein the
4 hydroxy 4- et hyl - pi peri di ne-1-carboxylic acid
13. (The nmeﬁmdyof nhrnphél mhatelpl ﬂtﬁerizmt hom odthgr- ytlg?ntam ckn  atypical
antide] aéﬁs nti chd?t e%ge ? bEg tor 13 ity hnd tla ine.
BE&S? £ %. feelrs e dETh? 8% R 1 p%@?%. A fije'eP
4- hydr oxy- 4- et hyl - pi peri di ne- I-carboxyllc acid
14.  (The MRIAQKYE dai®2PhBkichr dreYlbadd@RE Okt aﬁ@h -i@athity @it @eected from
nodul at es dopam nergic signaling in_t atient.21.
amitriphydinged RGEPETe, deapipmine, Wagenal, oy prgmine, nortrlptyhne protiptyline, and
roxy- 4- met hyl - pi peri di ne-1-carboxylic acid
tran)?'%ﬁ%gthoxy 7- nmor phol i n-4-yl - benzot hi azol - 2-yl ) -am de
reduces at | east one of the frequency and intensity of
15. ahe hesisdd @hdaisi Yrwiedreinhige pastoricroahoralkent is b aﬁﬁconvulsant selected
di sorder in the patient. 22. The nethod of claiim
from lgpmefrigine. @ﬁ@amampd%fegw FHEPINGH VANTRRIE tepﬁ@nﬁlw@ﬁ%‘@macetam
acid
16. (rhe mRIRRKYr ?laﬁ'i? me&leﬂl fheylkas@ SRZ %é&lt ié ’[E/é %lu@dma@eeantagomst
reduces at |east one of the frequency and inteénsit
topiraatatd. east one synpt om post-traumatic stress dlsorder in
the patient. 23. The net hod of claim 1, wherein the

TR YR TR bR R e Yt Cane SR B0 15 GRpA papist solected

ﬁnnl&ﬁﬂ%§@§ma&qh§@§&30ne of the frequency and intensity of
at” | east one synptom cluster of the post-traumatic

stress disorder in the patient, wherein the synptom '
18.  dhagnethod of shiimcl, edhdreionthe deask pae iodhee iaggiti intthe peoral D2 agonist
ariDi %0|dance/nunb|ng and hyperarousal. 24. The nethod of
PIPEY“81°m 23, wherein the re- experienci ng/intrusion
conprises at | east one of recurrent and intrusive
19. Thaui@hdeeOtbRE| GMsreil BRU-hlibxpadnéthlt pipasding 1 dagdnslic acid
of the traumatic event, acting or feeling as if the

(4-methoxirampepheliarty Wsneothseelr 2-y Hgtmide gedusss ahnest nsoded receptor

amﬂngng&gﬁﬂ% {en1nders and physiol ogi cal reactivity when
XpPOs T0 traum

20. The method of claim 1, wherein the 4-hydroxy-4-methyl-piperidine-1-carboxylic acid
(4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-amide modulates dopaminergic signaling in

the patient.
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rem nders. 25. The nethod of claim?24, wherein the
physi ol ogi cal reactivity conprises at |east one of
W@RwoonreB6 r espi rati on, abnormal cardiac rate oOPCT/Hy1008970934
abnormal bl ood pressure, abnormal function of at [ east
21. ahe nsqesd of clsemsewhalredl aien@hy@rbxi Ynaéth@lrpipéridihe-ll @affoxylic acid
one sensory organ. he net hod of claim 25, wherein

(4-mehoay z-mpgdigfingng- @Bé‘étﬁlé‘@ls%ﬁ@@niﬂée Ecdugest & deast on &ff thpifrequency
o oG08 MY BTt by s8R B0 SR8 T i,

organ is selected fromeye, ear, skin, nose, tongue,
22. dhd npﬂ‘h]ar@mﬁ(claﬁl&% 1, %ereﬁetﬁeo@hpdroxjr—éimtﬁﬁ piptrédiee-h-catbexylic acid

VO nce/ n S ast, one of effor t.0
<4-me§% Ja ﬁ Wroeneaihi @%ZE'XS%ES%\F‘@&C% qtfeashng QQEﬁérequency
and uﬁénfsﬁfl bB attleas@ﬁﬁé gm?r‘t@) inVobi- @&rﬂa[tlcss'tttekéaélb&ﬂéﬁ 1n Itﬁ@lpdtlehﬂ: y

to recall traund auma aspects, nmarked
dlnlnlshed interest in significant actlvytles o
23.  fleelnmatiysl of cldlem ac mirergin the éblaydramgéﬂeﬁhylfhplpmcbnehéfcgrboxyhc acid

restr cte ens of, a foreshorte
(4-meghoxys e”10 151 %?Pé%la@r%yg ? JPAySS At e ‘&“%\?{tﬁe frequency
and iMBAKE bt A le§é%r(ﬁféuﬁ%ﬁ&§ AsterTHE tHEE LR a@hatd Qiréls 2(§sorder in the
wher éi n the hyperarousal conprises at |east one of
patiengi f\f/herallnt ythe alsymptg)nor chistayi g sddceaslp, fromyr ircglypériangingfintrusion,
dout ts of @y Lfficulty concentrati ng,
avolaaRES ﬁﬁig A Sygﬁﬁ/rated startle response, and

anxiety frompotentially threatening stinmuli. 30. The

24. ot hedhedf ofél@inin 2 SwhibRr @k Re-t riencing/intrusion comprises at least one
4- hydr oxy- 4- nethyl pi peri di ne-1-carboxylic aci

of rec(lmenetah@ﬂytm&m rfl‘p@h@llal chlleycltloh?e reerinA 20K disyespingndigems of the

traum?tgspxéenn %cr‘glp % FIE% %héﬁ chea 1raliJl ' d 5\%’6(1)19{ etéeh g%ct%%t %e nqt ﬁttt*e(s)s when

exposb@rﬁa&@ﬁmﬁgresﬁlhﬁ%ﬂsl and 1phy-5fdﬁog1@ﬂ hﬁﬂct@\flt lveHe &xposed to trauma
wherein the patient is a child or an adol escent. 32.

reminggfs. net hod of clai m 31, mhereln t he
4- hydr oxy- 4- nethyl pi peri di ne-1-carboxylic acid

25. 78 RARQN falEs R dlcrdls g R RIRR L Bl c ol 8T e Rt one of

abnoraial Ireepﬁsmcmn ebﬁorgml Qdird &y natcodhi mgrﬂmneabmﬁﬁaltM@ampﬂesmre abnormal
stress disorder in the patient, wherein the sign or

functigy phetdasst eneswiceiet wmss PafrbryBrlimrg oyt legt @@t sgpsory organ.
behavi or, repetitive play that expresses aspects of

26. tI‘H@ rﬁertm clgﬁﬂ th\@ﬁ‘ér&ﬂ tﬁ% %taf@ﬁst‘ml'ec‘s eélﬂcﬁngeeﬁ%gf%bt%a@ro‘?n sight,
content, and trauna- specific reenactnent.

hearingetduoll scrxfellc;taaﬁemrﬂd, sewker ei n t he
4- hydr oxy- 4- net hyl - piperidine I-carboxylic acid

4- met ho enzot hi azol md

7. pBReES MR P R et RESECH By obphd AR from eye,
em-gggqpﬁ@ugngwggh hfkfaunatlc stress disorder selected

from drug” abuse, cohol abuse, and depression in the

getlent 34. The nethod of claim1, wherein the
hpyetbad) off chgmndad, -yhepein i the r&eoudawr‘m@mg compiiges at least one of

efforts to avoid thoughts or feelings associated with the trauma, efforts to avoid activities or
situations, inability to recall trauma or trauma aspects, markedly diminished interest in
significant activities, feelings of detachment or estrangement from others, restricted range of
affect, sense of a foreshortened future, social anxiety, and anxiety associated with unfamiliar

surroundings.
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(4- met hoxy- 7- nor phol i n- 4-yl - benzot hi azol - 2-yl ) - am de
is adm nistered to the patient once or tw ce a day.
w@20090e36et hod of claiml1, wherein the PCT/US2008/070934
4- hydr oxy- 4- et hyl - pi peri di ne-1-carboxylic acid
29.  (Mhe medtinakyf dai2 phohdréin4hy hyfemndodahicamptiscd-ay | gasodiedsl difficulty
. does not cause at | east one of drowsiness, | assitude, ]
fallingy rory stayingt jaslgeidf IHENIEY ahdoybysecal gpabdifii¢ylys congentrating,

e R e iR ity o gy dreatening

stimuli4- met hoxy- 7- nor phol i n- 4-yl - benzot hi azol - 2-yl ) -am de

is adm nistered to the patient before or inmmediately

fter a traymatjc event.37, The nethod of claim1, .

30, hemstipda! GaRstS avieran e -bydprpdrm Y%Q}Hﬁrﬂ‘gPﬁ'ér%Q%oéth acid
4-meBfoxR OB ot RUNRLY G L SRS 0 SY. Y HLPNBe [dScThAARASEINO hhysical abilit
( measoggssengw th aﬂqu east o%e gg d i%i C? an- Adm ni stpe?lselaa PRy
of thePatEnt $¢ adspor{ dCARB) priatdly and pampilgtod thespotered] [ PTISEtSuag stimuli.

Part 2 (CAPS-2), dinician-Adm nistered PTSD Scal e for

1. o i ARG R e o & PRHVCR O )
Cinical G@obal Inpression Scale (Cd), dinical

32.  @hebathddar @ssl DN wIRYEH ithey4-a§drok{-Aa8sth{IGherRline- 1-carboxylic acid
Clinical dobal I|npression |nprovenent ( -1), Duke

(4-methoztyal-mRrethiolig-4 rbeprghiagelal-gl) (apEAPycdupkas I@sberd of the frequency

ot SRR QR R ERROLCTE Ll (REPobbas PR Ap8Rer m e
patient,SvhEESDhe RFSOr Isnproth eWs¢IEXSD Ao dRESRN Sy aigitdedl Wehavior,
(PSS-1), Mni International Neuropsychiatric Interview
repetifing Nilyy thefnegresey - xpbads IDdpr digyinen fRgktenige Sdighms which lack

. eck, Depr essi L.nven y (BDI'), Ham Iton
reconp e G PERLERRERR MY i L on' Rati ng
Scal e for Depression (RHRSD), Mjor Depressive
33. Inhy emndtiddyof Mbin) 1, Gheicat thect-Defrbep-gimethJdcsiberidifdS-c3thoxylic acid
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36. The method of claim 1, wherein the 4-hydroxy-4-methyl-piperidine-1-carboxylic acid
(4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-amide is administered to the patient before

or immediately after a traumatic event.
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41. The method of claim 37, wherein the 4-hydroxy-4-methyl-piperidine-1-carboxylic acid
(4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-amide  increases the proportion of
responders on the DGRP-I having a DGRP-I score of at least one of 1 (very much improved)

and 2 (much improved).
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47. The method of claim 45, wherein the 4-hydroxy-4-methyl-piperidine-1-carboxylic acid
(4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-amide reduces at least one of the frequency

and intensity of at least one sign of the post-traumatic stress disorder in the patient.
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(SNRI), a norepinephrine reuptake inhibitor (NRI), a serotonin 5-hydroxytryptaminelA
(SHT1A) antagonist, a dopamine B-hydroxylase inhibitor, an adenosine A2A receptor
antagonist, a monoamine oxidase inhibitor (MAOI), a sodium (Na) channel blocker, a
calcium channel blocker, a central and peripheral alpha adrenergic receptor antagonist, a
central alpha adrenergic agonist, a central or peripheral beta adrenergic receptor antagonist, a
NK-1 receptor antagonist, a corticotropin releasing factor (CRF) antagonist, an atypical
antidepressant/antipsychotic, a tricyclic, an anticonvulsant, a glutamate antagonist, a gamma-

aminobutyric acid (GABA) agonist, and a partial D2 agonist.

53.  The method of claim 51, wherein the 4-hydroxy-4-methyl-piperidine-1-carboxylic acid
(4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-amide reduces at least one of the frequency

and intensity of at least one sign of the post-traumatic stress disorder in the patient.

54. The method of claim 51, wherein the 4-hydroxy-4-methyl-piperidine-1-carboxylic acid
(4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-amide reduces at least one of the frequency

and intensity of at least one symptom post-traumatic stress disorder in the patient.

55. The method of claim 51, wherein the 4-hydroxy-4-methyl-piperidine-1-carboxylic acid
(4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-amide reduces at least one of the frequency
and intensity of at least one symptom cluster of the post-traumatic stress disorder in the
patient, wherein the symptom cluster is selected from re-experiencing/intrusion,

avoidance/numbing, and hyperarousal.
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56. The method of claim 51, wherein at least one sign, symptom, or symptom cluster of
post-traumatic stress syndrome is diagnosed or assessed with at least one of Clinician-
Administered PTSD Scale (CAPS), Clinician-Administered PTSD Scale Part 2 (CAPS-2),
Clinician-Administered PTSD Scale for Children and Adolescents (CAPS-CA), Impact of
Event Scale (IES), Impact of Event Scale-Revised (IES-R), Clinical Global Impression Scale
(C@l), Clinical Global Impression Severity of Illness (CGI-S), Clinical Global Impression
Improvement (CGI-I), Duke Global Rating for PTSD scale (DGRP), Duke Global Rating for
PTSD scale Improvement (DGRP-I), Hamilton Anxiety Scale (HAM-A), Structured
Interview for PTSD (SI-PTSD), PTSD Interview (PTSD-I), PTSD Symptom Scale (PSS-1),
Mini International Neuropsychiatric Interview (MINI), Montgomery—Asberg Depression
Rating Scale (MADRS), Beck Depression Inventory (BDI), Hamilton Depression Scale
(HAM-D), Revised Hamilton Rating Scale for Depression (RHRSD), Major Depressive
Inventory (MDI), Geriatric Depression Scale (GDS-30), and Children’s Depression Index
(CDI).

57. A method of diagnosing post-traumatic stress disorder in a patient comprising:
administering to the patient a therapeutically effective amount of 4-hydroxy-4-methyl-
piperidine-1-carboxylic acid (4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-amide and
assessing at least one of sign, symptom, or symptom cluster of post-traumatic stress
disorder; and
diagnosing post-traumatic stress disorder in the patient if the 4-hydroxy-4-methyl-
piperidine-1-carboxylic acid (4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-amide reduces

at least one of sign, symptom, and symptom cluster of post-traumatic stress disorder.

58.  The method of claim 57, wherein the patient is a child, adolescent, or adult.
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