WO 2009/ 015236PCT/ US2008/ 070934 4- hydr oxy- 4- et hyl - pi peri di ne-| -carboxylic
aci d (4-nmet hoxy-7-norpholin-4-yl- benzothiazol-2-yl)-am de FOR THE

TREATMENE (5 JF%TRAUNATI C STRESS DI SORDER Cr oss- Ref ggpengesskorokel at ed
Appl i cat'ons This application clains the benefit of and priority

under 35 2 % ﬁ?ﬁn%h E%y AR08k aaﬁl@ﬂ%xyp\?%drﬁﬁ’&ﬂnoﬁyﬁe” al " No.
60/ 935, 03 4
60/ 935, 038, PRVl %Ew R o o

POST- TRAUVATI C STRESS DI SORDER" 23, 2007, which is incorporated
herein by reference inits entirety Fleld of invention [0021 This rel ates
generally to nethods for treating post-traumatic stress disorder and nore

particul gy ﬁ&%}&g&smqielgt&{e‘gﬁgmﬁnmst traumatic stress disorder with
4- hydr oxy- 4- et hyl pi peri di ne- -carboxylic acid (4-net hoxy 7- nor pho |

i n-4-yl -benzot hi azol -2-y1) - amd e. Also provided are f_i.nproving
resiliend80Mi tThisgaphijedtion yioims by hgpeling] @f‘illﬂ’ioﬁﬁflu“é%irﬁog%e ¢ gi%eg U

(4- et h0>§¥ \ésa&%f Rk rhp%ﬁéﬁ'ﬁosbeg@@lt NAzQ)e32,0¥5)- amhdeoxyAlsanfpietided!-ar e
nmet hods o I agnosi ng post-traumatic_stress d 5&2 in a pﬁﬁ%entr zanong
other t h|qq@sxyhBacI@glrdour(d"’é?lthof‘}’ré‘“}ot‘i?}’é}*\‘? f‘éfhbe[“'()‘ﬁ j” OANY )é’ﬂ/d di sor'ders are the

nost  comMmBH Ar@eet oF Mes B RUSRITSC GfrrERS RSYRHER! filed Julk | e3®Eswich B an
i mrense econom c burden. In addition to generalized anxiety disorder, they

enconpas SNERrAGhSIFHETITE I AS S WESr der . pani ¢ di sorder, obsessive
compul si ve di sorder and social as well as other phobias. 10041

Post - t r awal bEmSdntiess di sorder can be severe and chronic, with sonme studies
suggesting a lifetine preval ence of 1 3%to 7.8%in the general popul ation.

P.OSt -tr auﬁg&i ?’Qf}t I‘ S%g g({?%%ﬁlg%qwéeég} or t Slﬁllgrlg!)s %mﬁaﬂgix&pmsggéﬁﬁh ln%rc

di stressi ven e mlitary conb

terrori st ifeidemdhodP Ry Sicedlg pesadhhatis ﬁi@sﬁldasaﬁi%ﬁw;m 4- h]atroxy W@tﬂtkyﬂe
acci dent s and natural disasters, for exanple, responsg 38 t he event
can i nvolmeemdm@h@érbﬂ?@éw widd pl (dgagthay-7- HPTIWBPP(%FY hipRobgr 188 ver from

the trau i C ev LR O R T AR drb i Semebify] tig@ast, in

post - traﬂ%& |(E°V§ easrgm }éog%gg ﬂ}\/ﬁgvug ,1 5 ynpt onﬂﬁ%ers}{ st a}% _%%y wor sen

With timelcpmbexraht i ngda (ﬂe‘tzctihdm}x-”bmwphmn»éil-yiﬂenzothiazol -2-yh)-amide. Also
provided are methods of diagnosing post-traumatic stress disorder in a patient, among

other things.
Background of the Invention

[003] Anxiety disorders are the most commonly occurring disorders of the psychiatric
illnesses with an immense economic burden. In addition to generalized anxiety disorder,
they encompass post-traumatic stress disorder, panic disorder, obsessive compulsive
disorder and social as well as other phobias.
[004] Post-traumatic 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 assaulf, 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 1o

normal life.



[ 0051 Psychotherapy is currently the backbone of post-traumatic disorder
treatnent. Methods include cognitive-behavioral therapy, exposure therapy,

and eye sensitization and reprocessing. Medi nhance
the eff eg%)(lyvgegﬁ@issg(’gf psychot her apy. Sel ectl ve scrot onllﬁ‘aliié%p?gqﬁgb ?nhl bitors

SSR1 (1r1al zql of t t P the onl
rodi cat | oL LBy B Sr t vakt g prestiye FRaSEsh ik SRR (ot Fon”

Many unwamiedds iisteudf t@etttsuemda@&ar mefyt, %kp&&reaﬂ%r@%§ @sd ake tnverfanSSR
usage. These include concerns about dr u% i nteractions, gastrointestjnal
e

si de ef f edasensitizatiorn| anglj gepreqopsnd s, Meriedlignl cardeabinsg, t@c@ffectafﬁﬁt%g%u c
effects ns [ d e

ohd monark AE A0 SRtcchle ?*%t%%%%@@‘ RS e ey

pati ent t@o@f@lmdlmrdxemd@exﬂ@ tahethhiogly mexhcdmnsepm@vesh fdetreeftifngdtT§D I\/AO| S
have di et ar stri requi renents and are |i to hypertensi.ve
poert o SR heloe o ORI ot B A B s Py aaY BiFisdpane
Lamot ri gi €, asBoctA WRICRBANElaR OCKRL: HASdNdch@RRERNL | BAE YntbAcligRat | ng
post-traumatic stress disorder in a small scale gl acebo control |l ed study

Di fficul tgastrmntelsenallsseda)feffmamwudu pide qiscisheuiciglan edegen. t §eutorNXipgMat i on and
the risk e n t ev d t ash,
render i t&{ét“%o%‘r% ?c:}g d% degt 1% E%Orn '?%era%lecﬁ IPC cinggg ‘"e‘%é%‘ ﬁ%g)rae%llg&{éﬂ%%éed for
the devel @@ﬁmetnt@ttndrt eatxmeﬂtagpefdoto ROe%isoine affitaty butpeti@n Soicliada id &rw thlihat are

safe and effective. Adenosine and its receptors have multip

funct i onstojthe D@ ‘ﬁﬁ‘é’éﬂ‘cﬁtqfdﬁiedtf eeentMéplhéwottewey@ﬁfeﬁtl%tqurtm%s aﬂﬁhe
action Ofargct{akteéwﬁ cfatsr apg éta% ahéqh%ﬁger gtJMd?b'&QcﬁQeﬁ@é' ne
receptors onging to t am y o pr ot el n- co receptors. There are

f our adend$iche Irageptior.s; so&ilum ARAnciAnpclas, hakdl@dmomhuﬁica‘at in tAwtihy gbston of
adenosi ne_receptors (gg/ denosi nE at es SI a tranf)ggctl on gechanl SNs.
Each of t R HYERGETSEsFedepors tfﬁiﬂ%’ elﬁc’ag(m‘ﬁ1 ﬁtPgt%s A& eri zed
by the adenyhsiRifeyhl AxcotktQsitofor Sitai@MAndhl ﬁ&k S dehElBsise ey&tm Sohnson
adenononophosphate (cAMP) as a second nessenger. The and A3 receptors

coupl e wi $rd@mpedife hieatening testhrdsider ihdenyn candidey frdberapquiading to a
decr ease evel s 0 e to Gs
pr ot ei ns g}ﬁélcehltel%a e Q%égn t§ lte d§§%{? AﬁgmA%Aﬁgﬂgleét%(% Og ?tﬁ%%eng%% %{%Lcel | ul ar

CAWP | evedhsgrdcéxﬁﬁa]am%afdmee@feeﬁt& are widely distri but ed in the brain, while
the distributions of A2B and A3 receptors are | ess ear. receptors
are hi ghl ip0 abuﬁdlalflﬂmerﬁné|ec,rwtv@%hefeﬁw%teé‘wmghtfhth énqdﬁeﬂgt Pf g1t

nucl eus aceUTRENS ANELRLHRC 1BV adiBR &Il B S0sintiCh nkSoEANFiRLER tmé’&mtt&l the

proposed rol e of these receptors in nodulating neurotransm ssion. These
regi ons ofhrduge dﬁeawmeamec;nmmdbay@tgmgttd the Giontyr of Goproeamt:omhf;d revetpd. and

| d therefore, tgally | dul.ate, th
01 ot valTOh T Te5* daPTre SErBissi e phdi o FA) PG ndh BEET Shodul ot e

dopam ner gcgoghORabied b X‘hdeﬁ{cﬁ,fr@ﬁﬁrtﬁte@'ﬁigﬂyﬂ PArR@kdtidh Recham &@. bR dfehaci d
(4- et hoxy- 7- nmor phol i n- | - benzot hi azol -2-yl)-am de is an A2A receptor

ant agoni s%deﬂ%fﬁﬁ’rﬁﬂe%t?@w&l?et h&ebqenrcé%%elbe@tamcmﬁe%bY shappdspyigEcyelsee use of

4- Hydr oxy di ALb I ;
(4- et hox%ﬁ eo [ n-gf!-h luH '?enzc?f |a§ai?I\6 }?—n(%% %’hage(?%MPPte pfleébeé:?a i on of
a medi Canﬁliseﬁgﬁ‘ the: ni eati ehtecoptoposduply atrei pros¢inessd diisor deenylate a

ati ent 814 In a second aspect, there |s rov ed t he_ use of
2 Hydr oxycyi? m%lttbétr Grsqee 111 C?:lg}lﬁo%MPC e eﬁ e Ass and Agp receptors

(4- met hoxys, ?t%rﬁg‘%dtcﬂm add adiRAROIdRLAZR! & gtaé(cl)lca%{Hgdt% doninkRescPheRanat i on of
a nedi canent for 1nproving resilience in"a patient.

cAMP levels. :

[008] A, receptors are widely distributed in the brain, while the distributions of A,p and

Asz receptors are less clear. Ass receptors are highly abundant in discrete brain regions,

such as the striatum, nucleus accumbens and oifactory tubercles, which is consistent with

the proposed role of these receptors in modulating neurctransmission. These regions of

the brain are involved in the control of emotion, reward and pleasure and are, therefore,
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[9] Provided are nmethods of treating a patient diagnosed with

post-traumati c stress disorder. The nethods include adm nistering to the

patient a therapeutically effective anmount of

4- hydr oxy- 4- nethyl piperidine 1 -carboxylic acid (4-nethoxy-7- nDrphoIin 4-

yl - benzothla ). 110 provi [ S ting

post -t raﬁﬁ%farlg/ goc?téé to 8&‘1 a's {| nl%{“““"zs e ?m%ﬁghgﬁ qﬂ%ﬁé&%%cl 3\ eh(éi&gegnom ng

the pati @haMhd haRosiko tnﬁcﬁizbﬁﬂ;tf |r§0<§1ﬂz[t@$§)p§§h§ﬁfg3@rszgnaﬂﬁ@ ni SkRIrHNG4 heethye

patient a therapeutically effective anbunt of

4- hydr oxiperidistehy tasbpedicd aeid- H-wathosxyHperphelier4-yl-benzothiazol-2-yl)-amide is

(4- met hoxy-,7- nor ?pllp 4-. I-benzothlazol -2-yl)-am de, assessing at |east

one of s@éﬁ”A§ %%H synpt om cl uster of post-traumatic stress

di sorder; and determ ning that the post-traumatic stress syndrone is

i nproved Junkde 4-

hydroxy-4-nethy| pi peri di ne-|-carboxylicaci d(4-methoxy-7-norpholin-4-yl-

benzot hi azol - % am de reduces at | east one of sign, synptom _and synptom
A g

cl uster dﬁﬂﬁsﬂsln tiaenect thare as sraviidesk theruse qirHydosy-4oneydeigerigiae-fret hods

Cher apeuttary 5 i EErois afRP R R B AR RS eR IR BBl @

pi peri di Rgalm&ReBRRY fdr Shedbdatinent of post-traumatic stress disorder in a patient.
(4- met hoxy- 7- mor phol i n- 4-yl - benzot hi azol - 2-y1)-am de. | 12% Al so provi ded

are met hdﬂ&shjﬂn di sagmsiﬁspg:t pbere-is pawietithe s eskHuilway demetopl-pippadinent . The
nmet hods |n | u er| to,t tient,.a t eff ctlve
armount of 4R %‘3%@19?[ Oy ngP‘ﬁ’EP{]WrV bl“‘n%%‘i}?%%‘%l;% alélé‘iedm%e reparatio

(4- met hoxyr+, £ dRERRAL FR nﬂpro)(fing%ﬁﬁ&ic@@é%llﬁ&rty1) am de and assessing at

| east one of sign, synptom or synptom cluster of post-traumatic stress
di sor der ;[08%d Ehto‘agcrbarengeqhoés of fraate & pag¢nt eBagrdssbwab rposhtratnsatizagticent i f

e o B BB Rer gl st oL REL, LA MELROR.
Sy, e TR L0y AR QBN e 85ROl g5
Dr awi ngs ylbt@btlirglZeylfabilews Reversal of APEC- | nduced Hypol oconotion in
Z\)a L;dr OX)ﬂ)h nE%Jlrﬁg p%g?&ﬁﬁmggﬁmggi% pest-Araupatic stress disorder in a patient.

(4~ et hoxjhio? BRI YaghERFE! Bk ApRent ™ ¥ith - B ABuhBON S digiGerT St 11
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;
assessing at least one of sign, symptom, and symptom cluster of post-traumatic stress
disorder; and determining that the post-traumatic stress syndrome is improved 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.

[011] Also provided are methods of improving resilience in a patient. The methods

include  administering a therapeuticaliy. effective amount of 4-hydroxy-4-methyl-

piperidine-1-carboxylic acid (4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl}-amide.



[15] Figure 3 Shows the Reversal of Stress-Induced Anhedonia in Rats by
4- hydr oxy4- net hyl - pi peri di ne- 1-carboxylic acid

(4- met hoxy- 7- nor phol i n-4-yl - benzot hi azol -2-y1)- anmde [16] Figure 4
Differential - Rei nforcenent-of-Low Rate (30 Seconds) Test in Rats [17]
Figure 5 ws, Resul t.s of El evated Plus-Maze Test in .Rats 18], Fi.gure 6
Shows. Rediifls 2 PHRGRYE %8}8&&#&&%@%{1@%@3{)@%}& R g5k gl ¢ e
struct ur &,0fn4- YA RkOY laplinehd 16-thd Saﬁﬁftbé)ﬁz)él'dg%uticaﬂ effective

aci d( 4- met hoxy- 7- nor phol i n- 4-yl -benzot hr azol - 2-yl)-am d [20{ Figure 8
Shows Radinsiungafid-1BidndiyrgmadsdypipEodoiietli-amisoxyi2 Icid-{4guetofy-Showpholve 4-
Affinity of 4-hydroxy-4-nefhyl -pi peridine- |I-carboxylic acid

(4- et hoyyi)rb?nwg}%&%ﬂl-@nﬁe- Hih2orHing &) leostyone. %'ﬁfl&% SMRpAPT, D AYMRSE  and
A3 1 eceptleridf pYalt-Rtis AN IR G SREGL 684 diakRduind bOkGuA SRONS alBu.daf a,
curves ar?gfs%étogpggtl%%%t@% o(%l%t}gglhos? niélklr?ecne%ft’%lrtl C%2+1F 8é)§/§ Sa},é\& enosi ne
human Al 4kl phienecdptior 4-hyGbid-dehdtbylipipdrldiRR] {cihox (R3] ack gidrmcthbxBRows raw
data, curves, and data cal cul ations for, Adenosi ne receptor Ca2+ Fl ux, of

Adenosi nénerahelin-Aivi-benzogupzeldpt bimids wdeseset Eaptnony PPRIgns)symPs, midure 12
Sh : j ) Lne, Ca2+
2o of - AyiiBidhs oMb B0 SR, AAAHNE] B, Mcith SASRRRLAGHEBECREN . 52

Fi gure 13hBboaslesasnt,datadulit.curves, and data cal cul ati ons for Adenosine
receptor Ca2+ Flux of Adenosine human Al -Gal 6 receptor in CHOcells in

FLI PR (4)
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.[26] Figure 14 Shows raw data, curves, and data cal cul ations for Adenosine
receptor Ca2+ Flux of Adenosine human Al -Gal 6 receptor in CHO cells in

FLI PP. (@026[0%@52@ gure 15 Shows raw data, curves, an%@%o&%@g{ ations

for Adenosine récCeptor Ca2+ Flux of Adenosine human Al receptor in CHO
cells in LIP 330&13 %’1 Figure 16 Shows raw data, curves, and data

cal cul at i ons™ ARS Ne receptor Ca2+ Flux of Adenosine human A2A- Gal6
receptor in CHOcells in FLIPR (1) [29] Figure 17 Shows raw data, curves,

and data [@as|c UrighiednShovaR AdBEIaE I AREJ-BiRpddyfeda-biotibx ir0Ratf\denosi ne hunan
A2A- (a1l 6 receptor in CHO cells in FLIPR (2) 030] Fi.gure 18 Shows raw
data, curlPddl HawredardorakuReaity A +ASAroRgEnBe N PEKERT brarb@iicpcldy of

Adenosi eI Ar o8- AORALIEiald) D68 3 SRk B 43 ABTL Fi gure

19 Shovvs ves data c I'at1 ons or Adenosi ne receptor
Ca2+ Fl ux[ﬁms ] Adgmesi BhoxmutmtRa%Q@alCédBtressFiedmﬂoﬁnhpdmﬂ-ﬁ Rad bs4hmdieky-PR ( 4)

32] F 0. Sh " d dat ti
Foceptor CRSEOEIR R AGERET o TG BRO L PogP DB By e S T
FLI PR (5)4miid3] Figure 21 Shows raw data, curves, and data cal cul ations for

Adenosi ne receptor C2+ Flux of Adenosine human A2A-Gal 6 receptor in CHO
cells in BLéIPRigE)E 4 [Qﬁfﬁrﬁfghﬁélﬂﬁzcmf@ﬁ’éiﬁt (3 sertls destsf REF ndi ng

Assays | [’Bﬂ 1 Fﬂ‘:gure %ﬁo R¥Gues OPE{GtheCE RS % e%‘%st(% R%’csndl ng Ass ays

[018] Figure 6 Shows Resuits of Passive Avoidance Test in Rats

[019] Figure7 Shows the structure of 4-hydroxy-4-methyl-piperidine-1-carboxylic
acid (4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-amide

[020] Figure 8 Shows Radioligand Binding Assay Conditions

[021] Figure 9 Shows the Affinity of 4-hydroxy-4-methyl-piperidine-1-carboxylic acid
(4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-amide at Al, A2A, A2B, and A3
receptors in Various Animal Species.

[622] Figure 10 Shows raw data, curves and data calculation for adenosine receptor
Ca2+ Flux Of Adenosine human A1-Gal6 receptor in CHO cells in FLIPR (1)

[023] Figure 11 Shows raw data, curves, and data calculations for Adenosine receptor
Ca2+ Flux of Adenosine human A1-Gul6 receptor in CHO cells m FLIPR (2)

[024] Figure 12 Shows raw data, curves, and data calculations for Adenosine receptor
Ca2+ Flux of Adenosine human A1-Galé receptor in CHO cells in FLIPR (3)

[025] Figure 13 Shows raw data, curves, and data calculations for Adenosine receptor
Ca2+ Flux of Adenosine human A1-Gal6 receptor in CHO cells in FLIPR (4)

[626] Figure 14 Shows raw data, curves, and data calculations for Adenosine receptor
Ca2+ Flux of Adenosine human A1-Gal6 receptor in CHO cells in FLIPR (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-Gul6 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)



[ 36] .Fi gure 24 Shows Ceneral Procedures of Binding Assays [37] Figure 25
Shows General Procedures of Binding Assays [38] Figure 26 Shows

Experi magg,(%%%g;gp tlons [39] Figure 27 Shows Experi %52@%%(% jons [0401

Figure 2 peri nental Conditions [0411 Figure peri nment al
o oot o SIS R L TP 02 AR O o
[ 45] Fi gure+33uiened@losibe Q@rﬁéiuAQA GOI6 ErepyoTEn OSERYS]S [nflﬁmﬁ (gyxr e 34
Exper n‘en[tﬂg{] Cﬁgﬂetiﬁo nS?hoiM(grraule rc]ig arrc?ur\ees‘;s a1¥d data calculations for Adenosine receptor

Ca2+ Flux of Adenosine human A2A-Gal6 receptor in CHO cells in FLIPR (4)

[632] Figure 20 Shows raw data, curves, and data calculations for Adenosine receptor

Ca2+ Fhux of Adenosine human A2A-Gal6 receptor in CHO cells in FLIPR (5)

{033] Figure 21 Shows raw data, curves, and data calculations for Adenosine receptor

C2+  Flux of Adenosine human A2A-Gal6 receptor in CHO cells in FLIPR (6)

[034] Figure 22 Shows General Procedures of Binding Assays

[035] Figure 23 Shows General Procedures of Binding Assays

[036] Figure 24 Shows General Procedures of Binding Assays

[037] Figure25 Shows General Procedures of Binding Assays

[038] Figure 26 Shows Experimental Conditions

[639] Figure27 Shows Experimental Conditions

[046] Figure 28 Shows Experimental Conditions

[041] Figure29 Shows Experimental Conditions

[042] Figure 30 Shows Experimental Conditions

[043] Figure 31 Shows Experimental Conditions

[044] Figure 32 Shows Experimental Conditions

[045] Figure 33 General Procedures for Enzyme Assays

[046] Figure 34 Experimental Conditions for Enzyme Assays

[047} Figure 35 Experimental 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 m

Binding Assays

[050] Figure 38 Shows Mean Values for the Effects of 4-hydroxy-4-methyl-

piperidine-i-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



[47] Figure 35 Experinmental Conditions for Enzyme Assays [0481 Figure 36
Experinental Conditions for Enzynme Assays [49] Figure 37Shows Mean Val ues

for the E&;gﬁ&&ﬁgﬁ 4- hydr oxy- 4- et hyl - piperidine-l-cq&ﬁ%ﬁ%gk%ﬂ@gid

(4- met hoxy-7-morphol i n-4-yl - benzot hi azol - 2-yl)-am de in I ng Assays
[ 50] Fi gur.e,.38Shows ang,Val u foy, {the Effects. 4 r -4-n | -
pi peri di ﬁggzl]_ dglb‘-gx§§4,\/:a Cn%%olwc? RPeah OUalul® 5 S E%fc%{s of Wﬁyﬁ&%-ﬁn{zﬁ%ﬂy
(4- met hoxpipetidimee pbabéiiid- yid hemzakddyaz alborpolid i-yAbetdathiazdBizndi-ngiddsmay s
[ 51] Fi gure 39Shows Mean Val ues for the Effects of 4-hydroxy-4-nethyl -
pi peri di réinding eyl ic acid

ool MO T Sl R ML et | o tgs v
Ef f ect s afipdidiydr-carpeddivesdiy | (4-methoxy-7-morpholin-4-yl-benzothiazol-2-yi)-amide in

Binding Assays

[054] Figure 42 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

[055] Figure 43 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

[056] Figure 44 Shows IC50 and Ki Values for Binding Assays

[657] Figure 45 Shows IC50 and Ki Values for Binding Assays

[058] Figure 46 Shows IC50 and Ki Values for Binding Assays

[059] Figure 47 Shows IC50 and Ki Values for Binding Assays

[060] Figure 48 Shows IC50 and Ki Values for Binding Assays

[061] Figure 49 Shows Mean Values for Effects of 4-hydroxy-4-methyl-piperidine-1-

carboxylic acid (4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-amide in ~ Enzyme

Assays

[062] Figure 50 Shows Mean Values for Effects of 4-hydroxy-4-methyl-  pipendine-

1-carboxylic acid (4-methoxy-7-morpholin-4-yl-benzothiazol-2-  yl)-amide n

Enzyme Assays

[063] Figure 51 Shows IC50 and EC50 Values for Each Reference Compound

[064] Figure 52 Shows IC50 and EC30 Values for Each Reference Compound

[065] Figure 53 Shows IC50 and EC30 Values for Each Reference Compound

[066] Tigure 54 Shows IC50 and EC50 Values for Each Reference Compound

[067] Figure 55 Shows 4-hydroxy-4-methyi-piperidine-i-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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pi-peridi ne- 1-carboxylic acid
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[ 53] Figure 4l1Shows Mean Val ues for the Effects of 4- h%/drqx%- 4- met hyl -
pi peri di ne? 1¥%¢ABdkylic acid CHUS08/070934

(4- met hoxy- 7- moy phol i n- 4-yl - benzot hi azol - 2-y1)-am de in Binding Assays
[54] Fi guz%nlzﬁzf@{]ay WaERS Vah gl geshgeEpp@ited oih deviyamisey a0 sy -
pi peri di nﬁb%},‘ RAFRXNY dkig8frbant used as a reference drug. | _ .

(4- net hoxy- 7- nor phol i n- 4-y| - benzot hi azol - 2-y1)-ami de in Bi nding Assays
[ 55] Fi guité%u3BgonsSMVedwwainhedorfpindehdgihftéetess Refriod- hydr oxy- 4- et hyl -
pi peridin

D hon i EBre 88 e S I o R i mepr ot Law R GOSCRUIRLT By s [ 56

Fi gure 44gghows |1 C50 and Ki Val ues for Binding Assays [57]

[071] Figure 59 Shows Correct Responses Among Treatment Groups
[072] Figure 60 shows the mean (+/- SEM) time spent in open arms (a), number of entries into
the open arms (b), distance travelled in open arms (¢) and distance travelled per second in closed
arms (d) of either chiordiazepoxide (10 mg/kg po), vehicle or 4-hydroxy-4-methyl-piperidine-1-
carboxylic acid (4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl}-amide (doses 3, 10 and 30
mg/kg, poi-treated animals. Statistical analysis, Dunnett’s test: ¥ p<0.05 ** p<0.01 versus vehicle
and (-test: # p<<0.05 ## p<0.01 #H p<0.001 versus vehicle,
[073] Figure 61 shows the effect on time in open arms (sec) of 10 mgkg
chiordiazepoxide (CDZ 10), vehicle (veh) and 4-hydroxy-4-methyl-piperidine-1-
carboxylic acid (4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-amide at doses 3, 10,
and 30 mg/kg in the Elevated Plus-maze.
{074] Figure 62 shows the effect onopen arm entries of 10 mg/kg chiordiazepoxide
- (CDZ 10}, vehicle (veh) and 4-hydroxy-4-methyl-piperidine-i-carboxylic acid (4-
methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-amide at doses 3, 10, and 30 mg/kg in the
Elevated Plus-maze.
[675] Figure 63 shows the distance travelled in open arms (cm) of 10 mgkg
chiordiazepoxide (CDZ 10), wvehicle (veh) and 4-hydroxy-4-methyl-piperidine-1-
carboxyhic acid (4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-amide at doses 3, 10,
and 30 mg/kg in the Elevated Plus-maze.
[676] Figure 64 shows the effect on speed in closed arms (cm/s) of 10 mg/kg
chiordiazepoxide (CDZ 10), vehicle (veh) and 4-hydroxy-4-methyl-piperidine-1-
carboxylic acid (4-methoxy-7-morpholin-4-yl-benzothiazol-2-y1)-amide at doses 3, 10,
and 30 mg/kg mn the Elevated Plus-maze.

Detailed Description

{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 i which they are

used indicates otherwise.



Figure 45 Shows 1050 and Ki Values for Binding Assays [58] Figure 46 Shows
| C50 and Ki Values for Binding Assays 10591 Figure 47 Shows | C50 and Ki

Val ues f i ndi Assays [60] Figure 48 Shows | C50 apd Ki. Val ues for
Bi ndi ng %s%%@éig}g@ PCT/US2008/07093

[078] As used herein “4-hydroxy-4-methyl-piperidine-1-carboxylic acid (4-methoxy-7-
morpho1in»4~y1—beﬁzothiazol—2-yl)»-amide” includes 4-hydroxy-4-methyl-piperidine-1-
carboxylic acid (4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-amide, as well as
pharmaceutically acceptable salts thereof.

|079] “Pharmaccutically acceptable salts” include, but are not limited to salts with
inorganic acids, such as hydrochlorate, phosphate, diphosphate, hydrobromate, sulfate,
suifinate, nitrate, and like salts; as well as salts with an organic acid, such as malate,
maleate, fumarate, tartrate, succinate, citrate, acetate, lactate, methanesulfonate,
p-toluenesulfonate, 2-hydroxyethylsulfonate, benzoate, salicylate, stearate, and alkanoate
such as acetate, HOOC-(CH2n-COOH where n is 0-4, and like salts.

[080] In addition, if a compound is obtained as an acid addition salt, the free base can be
obtained by basifying a solution of the acid salt. Conversely, if the product is a free base,
an addition salt, particularly a pharmaceutically acceptable addition salt, may be
produced by dissolving the free base in a suitable organic solvent and treating the solution
with an acid, in accordance with conventional procedures for preparing acid addition salts
from base compounds. Those skilled in the art will recognize various synthetic
methodologies that may be used to prepare non-toxic pharmaceutically acceptable
addition salts,

[681] As used herein, the term “treating” refers 1o any manner in which at [east one sign,
symptom, or symptom cluster of a disease or disorder is beneficially altered so as to
prevent or delay the onset, reduce the incidence or frequency, reduce the severity or
intensity, retard the progression, prevent relapse, or ameliorate the symptoms or
associated symptoms of the disease or disorder. For example, in post-traumatic stress
disorder, treating the disorder can, in certain embodiments, cause a reduction in at least
one of the frequency and intensity of at least one of a sign, symptom, and symptom
cluster of post-traumatic stress disorder.

[082] As used herein the phrase “diagnosed with post-traumatic stress disorder (PTSD)”
refers to having a diagnosis of at least one sign, symptom, or symptom cluster indicative
of post-traumatic stress disorder, a psychiatric disorder triggered by a traumatic event.
Non-limiting examples of such traumatic events include military combat, terrorist
inctdents, physical assault, sexual assault, motor vehicle accidents, and natural disasters.
[083] The Diagnostic and Statistical Manual of Mental Disorders-IV-Text revised

(DSM-1V-TR), a handbook for mental health professionals that lists categories of mental
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According to the DSM-IV-TR, a PTSD diagnosis can be made if;

[084] 1. the patient experienced, witnessed, or was confronted with an event or events
that involved actual or threatened death or serious injury, or a threat to the physical
integrity of self or others and the response invoived intense fear, helplessness, or horror;
[085] 2. as a consequence of the traumatic event, the patient experiences at least 1 re-
experiencing/intrusion symptom, 3 avoidance/numbing symptoms, and 2 hyperarousal
symptoms, and the duration of the symptoms is for more than 1 month; and

[086] 3. the symptoms cause clinically significant distress or impairment in social,
occupational, or other important areas of functioning.

[087] In certain embodiments, if the patient’s disorder fulfills DSM-IV-TR criteria, the
patient is diagnosed with post-traumatic stress disorder. In certain embodiments, if the
patient has at least one sign, symptom, or symptom cluster of post-traumatic stress
disorder, the patient is diagnosed with post-traumatic stress disorder. In certain
embodiments, a scale is used to measure a sign, symptom, or symptom cluster of post-
traumatic stress disorder, and post-traumatic stress disorder is diagnosed on the basis of
the measurement using that scale. In certain embodiments, a “score” on a scale is used to
diagnose or assess a sign, symptom, or symptom cluster of post-traumatic stress disorder.
In certain embodiments, a “score” can measure at least one of the frequency, intensity, or
severity of a sign, symptom, or symptom cluster of post-traumatic stress disorder.

[088] As used herein, the term “scale” refers to a method to measure at least one sign,
symptom, or symptom cluster of post-traumatic stress disorder in a patient. In certain
embodiments, a scale may be an interview or a questionnaire. Non-limiting examples of
scales are Clinician-Administered PTSD Scale {(CAPS), Clinician-Administered PTSD
Scale Part 2 (CAPS-2), Clinician-Admimistered 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 lilness
(CGI-8), 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-I), Mini International Neuropsychiatric
Interview (MINI), Montgomery—Asberg Depression Rating Scale (MADRS), Beck
Depression Inventory (BDI), Hamilton Depression Scale (HAM-D), Revised Hamilton
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Rating Scale for Depression (RHRSD), Major Depressive Inventory (MDI), Geriatric
Depression Scale (GDS-30), and Children’s Depression Index (CDI).

[089] As used herein, the terms “sign” and “signs” refer to objective findings of a
disorder. In certain embodiments, a sign can be a physiological manifestation or reaction
of a disorder. In certain embodiments, a sign may refer to heart rate and rhythm, body
temperature, pattern and rate of respiration, blood pressure. In certain embodiments,
signs can be associated with symptoms. In certain embodiments, signs can be indicative
of symptoms.

[098] As used herein, the term “symptom” and “symptoms” refer to subjective
indications that characterize a disorder. Symptoms of post-traumatic stress disorder may
refer to, for example, but not limited to 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, physiological
reactivity when exposed to trauma reminders, 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 anxicty, anxiety with unfamiliar surroundings, difficulty
falling or staying asleep, irritability or outbursts of anger, difficulty concentrating,
hypervigilance, and exaggerated startle response. In certain embodiments, potentially
threatening stimuli can cause hyperarousal or anxiety. In certain embodiments, the
physiological reactivity manifests in at least one of abnormal respiration, abnormal
cardiac rate of rhythm, abnormal blood pressure, abnormal function of a special sense,
and abnormal function of sensory organ. In certain embodiments, restricted range of
effect characterized by diminished or restricted range or intensity of feclings or display of
feelings can occur and s sense of a foreshortened future can manifest in thinking that one
will not have a career, marriage, children, or a normal life span. In certain embodiments,
children and adolescents may have symptoms of post-traumatic stress disorder such as,
for example and without limitation, disorganized or agitated bebavior, repetitive play that
expresses aspects of the trauma, frightening dreams which lack recognizable content, and
truama-spectfic 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

each other or their simultancous occurrence. For example, in certain embodiments post-
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traumatic event, acting or feeling as if the traumatic event were recurring, distress when

exposed to trauma reminders, and physiological reactivity when exposed to frauma
reminders. In certain embodiments, the physiological reactivity manifests in at least one
of abnormal respiration, abnormal cardiac rate of rhythm, abnormal blood pressure,
abnormal function of a special sense, and abnormal function of sensory organ,

[093] As used herein, the term “avoidance/numbing” refers to at least one of efforts to
avoid thoughts or feclings associated with the trauma, efforts to avoid activities or
situations, inability to recall trauma or trauma aspects, markedly diminished interest in
significant activities, feclings of detachment or estrangement from others, restricted range
of affect, and sense of a foreshortened future. Restricted range of effect characterized by
diminished or restricted range or intensity of feelings or display of feelings can occur. A
sense of a foreshortened future can manifest in thinking that one will not have a career,
marriage, children, or a normal life span. Avoidance/numbing can also manifest in social
anxiety and anxiety with unfamiliar surroundings.

[094] As used herein, the term “hyperarousal” refers to at least one of difficulty falling
or staying asleep, irritability or outbursts of anger, difficulty concentrating,
hypervigilance, and exaggerated startle response. Potentially threatening stimuli can
cause hyperarousal or anxiety.

[093] As used herein, the term “significantly” refers to a set of observations or
occurrences that are too closely correlated to be attributed to chance. For example, in

EEI 12

certain embodiments, “significantly changes”, “significantly reduces”, and “significantly
increases” refers to alterations or effects that are not likely to be attributed to chance. In
certain embodiments, statistical methods can be used to determine whether an observation
can be referred to as “significantly” changed, reduced, increased, or altered. In certain
embodiments, a “score” that assesses post-traumatic stress disorder can be significantly
changed, for example, by treatment for post-traumatic stress disorder.

[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 aiso

common. In certain embodiments, disorders cormorbid with post-traumatic stress
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[ 70] Figure 58 Shows Di.fferential -Rei nforcenment-of-Low Rate (30 Seconds)
Test in Rats [71] Figure 59 Shows Correct Responses Anbng Treatnent G oups
[72] Figure 60 shows the nmean (+/- SEM tine spent in open arns (a), number
of entri eSO PH1R%e open arins (b), distance travel | edP¥HUBHBHAHEs (c) and
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ng/ kg, po)-treated animals. Statistical analysis, Dunnett's test: * p<0.05
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armentri f.10 [ hi.or di.azepaxi,de .(.CDZ ehi ¢l and
87 ST RSP AR OTILAS, S T ARESHLA (CRE A YL L, L0
met hoxy- 7a Fekioh @if ivRs: tibt Henzathiraoimddifydhe arsDeratis 808 @own asl@apgnd 30
ng/ kg in the Elevated Plus-nmaze. [75] Figure 63 shows the distance

travel | ed”RrifpdaenatHs (cn) of 10 ng/ kg chi or di azepoxi de (CDZ 10), vehicle
h q et RIS o . . )
(ven) andiodonyVAl et by el R &An@ﬁ?}%@%@gﬁ_ | SeafObll g capsay oo

( 4- met hoxy- 7- nor phol I n-4-y1-benzot hi azo m at” dose
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(4- met hoxpo1d6)RE pRA hidheift: dhk BN 2OLMERZ N dndn ¥l PPT 68 S%Eledtgf €filBen and 30
ng/ kg in the El evated Plus-naze. Detailed Description [7/7] As used herein,
t he fol | o¥dofgcsmsy dsABRE Phir wées tarae vgeivar af IGARdendertdt brhehvidranhendreani ngs
as set fog&o Sg)e(?lltsow, except to the extent that the context in which they are
used indicates otherwise. [078.1 As used herein

" 4- hydr oxjd é]ned lmh hipiepe elicdbme=Impaar dT®Xvht TeaRQIER )¢ 4oBBth9Xdhte/developed
nmor phol i n- 4-yl - benzot hi azol - 2-y1) - am de" incl| udes o ‘
4- hydr oxyby4- : 1hl§p1:om1tﬁe}\lfa%qyn&h¥mr, A pYiiem cAlyeteg to measure subjective stress

o0 AT, e BBl s s
measurements over time to monitor a patient’s status. '
[0102] As used herein, the term “Impact of Event Scale-Revised (IES-R)” refers to the
revision of the IES developed by Daniel S. Weiss and Charles Marmar to assess the
hyperarousal symptom cluster of PTSD.

{0103] As used herein, the term “Clinical Global Tmpression Scale (CGI)” refers to a
scale for making psychiatric assessments. Patients are interviewed and the CGl is used
to measure the severity of illness (CGI-S), global improvement (CGI-I), and efficacy
index.

[0104] As used herein, the term “Clinical Global 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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d obal | nptasisivo MBS jerViestsohery-Asess PO@ssB), RAiigiScale GMADRS) Meclessi on

| nprovenent. (CH - Duk opal .,Rating for PTSD (,PGRP), ,., Duke G obal
Rating f o?e nsizrgé] %topngﬁ@,eﬁglml%(nﬁgg_eﬁo,n %ﬁ% @‘gﬁ&hﬁ%‘ﬁﬁ é?:%lg(’r( HAM A) ,
St ruct ur eRatirny Stalt éw Dopre RIS IR SBY, Shjor PIpEskiné @fiveney (PSR- Giriathd SD
Synpt om Scal e (PSS- | ni_International Neuropsychiatric Interview

M
(MN), MAE§HHEY %&%@%3%ﬁfﬁ%@@il@rﬁn’ﬁdﬁm@ﬂ%émtex«ﬂmﬁsﬁer Beeddimest essi on
| : Lt assi tod thmi |
o Eo s BN oL s SRS b N B JR S ALY

Ceri at ri cstepdisssenanSetsl @ de@BSi@0), and Children's Depression Index (CDI).
[89] As u herein, the terns "sign" and "signs" refer to objective

fi ndi ngs A0S St b ERR ¢ P disoe et o gt l$p3y AN HPMIGE PFameter

physi ol 0gineahrdiedt £ asIakhRMQLurkE A€ h @b sigh, AL SPIAL or hp&fl LRIRr of

enbodi nent s, _1:;1 sign may refer Ltlro hea?t r‘atsé@ang&?ﬁyt’h%sbbgﬁg({tersrprepatur e,
pattern apichigire symproawspimagty.on pogHowthage essardsorden leaettainrmbabiodinsent s,

[ ' it h . .t ai nbodi ,Si b
i cat 1 vt e e aynpe Bt bt ShePheRh T RO TG SO St PR

" synpt onsélustef, edsotiates bahMein, veinipadh dadailomise dhakt-ehaiaARtsgbdszoadcdl sor der .
Synmptons of post-traumatic stress disorder may refer to, for exanple, but
not | Li m t B 18loAs BeerIeame. (5 B PRIV oo R TRTes e doFpra e arigstrunegtifhebnt  and
di str essl &gesg@s%@trQImétﬁ%t&srs%m - Cal8Y §lMin @rcatffepgea%{aﬁteel ing as if t he
traumati c event were recurring, di stress when exposed to trauma rem nders,
physi ol ogitd$3] Aeastliherdiy, thd enmebpodiad st@ct redermeo b adradarss, ingfihant at o avoi d
t houghts or feelings associated with the Lraung, efforts to avoid

activiti e%ss?fr"’esﬁo?’ﬁgﬂ% SUE AT PripHOAREAIM T ARENBY t r auma aspect s,
markedly @iimynhshed hatRl eRl ehh SheRlf 6RN AR vk thESef (RELLRAYSHOMn
detachment or estrangenment fromothers, restricted range of affect, sense
of a forewbernandbatf giserses peddiaamatinstressy disendsd. etly ogiten embadvinkitar an

sur roundi Lo difficul ty falling or .stayi asleep, . irritability or

out bur st s&% ﬂ%tgcgoé? ) é}}ef ?‘im%%ftay S%S%é’éna% ﬁéﬁspgﬁe 0%%%?%’&? R 8%8%1'5’
exagger at gocitad tingpt61as POPSE on UBIC R affitagrhadinenictmenpot ential |y
threatening stinuli can cause hyperarousal or anxiety. In certain

enbodi rreniﬁg}ﬂtfh%uw)}@r%%b@ CH “FdaweT ey Emerqussres Piweanseripmat atdepst of

abnor nmal o] j ; ar:di .rate of rhythm abnormal bl ood
pressure,6%%2}5&%8?%%Ig%ggﬁﬁ%%0rg%gg%?%{ﬁsense, and abnormal function of
sensory olidgasl. Ad nsedédietean the pirbsd i theripsytickibs tffécive dmpami) ecfofs (@ tHeagtount
characteri%gd by di mnished or restricted range gqra intensity of feelings or
di spl ay of*'fe8li RgIOPLh LEFPCUITIOYCYRN Ses4H NG af GRels RS P18Rety NIPWr & can
mani f est dsodiftbdkiRgichDatr Oudeide! |dideder NBY QAR €8For PBIKIIATS: & dren,
or a normal life span. In certain enbodi nents, children and adol escents may
have synpiroblinéntpdstdiscrgudisarier, st ecadidiodiisBf¥er such as, for exanple and

expr essest LTG0t Bt g FERURE PGt RoRGnar dake iriRiacke Pl zaoi o
content, @hgd fativ@me- sRReikideCa NRARAGE NBBEL with&k] suhGrils adshenhdiic {hes term
"syrrptomcclz,l uster” refie_rs to a set of signs, synptoms, or a set of signs and
synpt ons, QEHEE" A withr %M”?‘@ﬁ‘éﬁmmﬁ’é@g{@@% isiupeTy of aprral gREYIFRS b each
pone: % AL T LIRS SRR I fed Lo 8T Ly TP o
cl ust er s: paseexpesticesressydorddrr usi on, avoi dance/ nunbi ng, and hyperarousal .

[ 0921 As erein, the term./"re-experiencing/intrusion” refers_to at

| east onefd(sﬁfﬂr&tﬂﬁﬂfigﬁfel%ﬁ}&e feRr ﬁ%?%nfgwgaﬁgﬁf%g%ﬂ f 80340 AP &y st and
di stressifandiRamEeipst Hfh hAUBRLE GeYRAlof AGEAE Qonf, &8R! oNdmBRarcbud he
traumati c event were recurring, distress when exposed to traunma rem nders,
and physiol ogical reactivity when exposed to trauma rem nders. In certain
enbodi nents, the physi ol ogi cal reactiI(J;'i'ty mani fests in at | east one of
abnormal respiration, abnolnmal cardiac rate of rhythm abnormal bl ood

pressure, abnormal function of a special sense, and abnormal function of
sensory organ. [0931 As used herein, the temi "avoidance/nunbing" refers to



[0941 As used herein, the term"hyperarousal" refers to at | east one of
difficulty falling or staying asleep, irritability or outbursts of anger,
difficulty concentrating, hypervigilance, and exaggerated startle response.
Pot ent i al¥) 2¥%%&34Peni ng stinuli can cause hyperarousal PoFUsIREEB4 0951 As
used herein, the term"significantly" refers to a set of observations or
occur r enceETIOHERNQH %ftfl%g‘fsg reabryd bspendredtt & deagreginsnteehawiahahce. For

exanpl e, {46aLt mnfgggxgﬁﬁnyw} shd dud ke f’%\g?‘r@toge)ge(\rpgﬁ%ﬁssgverié I8 @weg@nt ly

reduces", and “signi i ncr eases’ ersto erati ons or effects

t hat are mgiationloglayfitspatgendatativd blikedednd adhamseatiohrofaefitsabgenenhodicorht s,
statistical t hods can be used to determ ne whether an observation can be
referred ?%?ng"s% 1§1i"t]§:ff’“feir1]'cantIy" changed, reduced, increased, or altered. In

certain e[aQgj ABQicd hofein, $8OkEN “ihtal’ BRECHICILAMRE AR LLLHRRARS i sor der
can be significantly changed, for exanple, by treatnment” for post-traumatic

stress di sshegical pOOBJunPasicdmssa dinal nosleeiiaior v pogtiet prgamst fonuRéss
di sor der N l,. ' on nd intensely anxious. Depression,
B 5 1S WS AR, B0k RS, NNACU o CRRESHY L

. )
anxiety, nic a rar en*associate

post - t r aufragrhent Sdriag@R8ettl asteler whidhaoRal tha N A btgRabURecIdf @n 3tGaiseommon. | n
certain enhodi nents, disorders cornorbid with post-traunatic stress

di sor der ARV} Ag usebhersin, dieaiepn e putCHPIRAGHVIRT mictest fOA" HeBrassicsiity al cohol
abuse, a“ﬁ’ig%%ﬂé& b?%ﬁ%c p{097k01‘g%{§@?e?bclg§g§ﬁﬁitc# RE tHheSIMVity may be ad?lgrlate

"dinician-Adm ni st'ered” PTSD refefs to a neasure
di agnosi ngycéasd agtsstgswimgsepos AMRE rueiatand ceitues8wsyndrone. The CAPS is a

30-item structured jntervjew that rrespaonds to the DSM LV criterja for
PTSD. i { RUAEh S EHETRGHE BF (o mAGALG ooy & BREHday N BHRE S SFORD: As used

herein, tRACHE, B flehirfll FbraRuAdE Bk 558k Aty BlodlarC Rl &8s BAE HctdrGARTvhing | s a
versi on of CAPS that assesses current and lifetinme PTSD and i's al so known
as CAPS- DX refusingiiba evelsio jhe fa¢torg] As used herein, the term

a8 e Ao > Part .2 55.0) " 1 ef i f
caps used N s Sl DR 26 Mt sl st fL STy SO auma i <

stress disgeded Wndomahste aed 6k SeffzotsaorCARGoSX Actiokiesy Mic@Mise {ilQRwAS used
herein, the term"Cinician-Adm nistered PTSD Scale for children and

adol escenf@apengpec cajeriore e &-like recepwrsiiyh et DEnel dd¥elibprgenters Ri | dren
d adol 04 i |
and adol eggeptispa) %%lﬁg/a%d@ﬁgﬁé;?%—%?%pwmw%%@ 15&%@& ambal €

(IES)" refers to a scale de Horow t z, tner, and
W | | i am Abwding Zo tl-heasuemosubjibits rdwmybi ceslsser eDapaadntrgicasigpdiog thseevent .

R R TN NN TN Y RN
of Event afe@i&lﬁrﬁ@c‘i/\iaﬁ&@aﬂd fewaRd) sle&hRiod, dtRniihie ah@hsign of the 1ES devel oped
by Dani el S. i ss and Charles Mannar to assess the hyperarousal synptom
cl ust er of0123igcthods of treating a patient diagnosed with post-traumatic stress disorder are
provided herein. The methods include 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.
{0124} In certain embodiments the method further includes coadministering a
therapeutically effective amount of at least one other agent, selected from
benzodiazepine, a sclective serotonin reuptake inhibitor (SSRI), a serotonin-
norepinephrine reuptake inhibitor (SNRI), a norepinephrine reuptake inhibitor (NRI), a
serotonin  S-hydroxytryptaminelA (SHT1A) antagonist, a dopamine B-hydroxylase
mhibitor, an adenosine A2A receptor antagonist, a monoamine oxidase inhibitor (MAQI),
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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[0103] As used herein, the term"Cinical d obal Inpression Scale (CGl)"
refers to a scale for making psychiatric assessnents. Patients are :
intervie CGlL is used to nmeasure the severit j (cd-9),
gl obal iﬁ%&%‘\?}@gﬂ@?ﬁe(m, and efficacy index. [0104] A%Cﬁéggb%e]]?%ﬁn, t he
term"dipical bal I npression Seyerity of Illness (CA-S)! refers to an
assessnen p 5 S T8 > Tt rat on a
ntCF (T IpapTagnts's Burtane %rﬁ%"dn@ﬁ%%ﬁg?f T ke |
seven- poi MiicsSal@nt, hANGhGe bHQEB st S B QhmindbNafBRLN (CABA (Lxhkeard y ill).
The severity of the patient's 1llness is conpared to the severity of other
pati ent s’ aparfiplddBagomgt. exanpl e, the CA-S score can be used to measure a
patient's i t] . af freat il h. 4- . _
hyar oxy- e SSRE PhbaberR AT AL I dntr epent e, 850 sARER AT 4 -y
benzot hi agadxdiny kprtafheejtaapant beitsopres shéflosetiand after treatnment may be
conpar ed. 01051 As used herein, the term"d inical d .obal |npression

| npr ovenelfi2¢lamcertpm pepegimepty the @b sal PROAMET ageds ident!RE selgptp@ dtom

condi ti Ond&l&é%? hasel 'i&ea@rgiatfé n Generally, it is rated on a

seven-poi nt scal’e rané’! ng from1 (very nuch inproved) to 7 (very nuch

wor se) . THa2UGh- terswwpembodimebs thsed itot mpasathe, ageor ienaNPl ecleitapriomenent of
post-traugmti C stress di §order in response to

4- hydr oxy WX Rh < B PRI GPne- 1- carboxylic acid

(4- met hoxpy178nRr R2Ren! dinbdidenRemeg ot Rlaadzl-ofney hhe@Nt dQopdias PRRUroxyRIO6] As
used herein, the term"efficacy index" refers to a score taken on CE and
conpar es bhbitpagdlestid fsorpagutdsiweansohstilfitaoh with a ratio of current

t her apeut j enef |.t. t verit f, .Sl ects,. Generally, 4t 1s rated on
2 Four - pol iz TRk Ry Rhls € 1eRb 08 Shs B R MR 0t A sl e
effect). imamesesshdgylpast -traumati c stress disorder, the efficacy index
could, for exanple, assess the risk-benefit of treating with a therapy such

as 4- hydr BlyllalnssetRiy ephadarsndy the-1 Jeash osxgthercagas | & sodium channel blocker

(4- met hox [ 2= 4=yl LAZO) <Ay 1) s an de. 071 As used herein,
t he term%%ﬁéem%q%%ﬁ I%é??r?g ?@?E%E%D%ngﬂ% 'nD@ng?hP(??d]?% ers to a scale that
measur es H@¥Hrintoprtamceritmydimoanenidntat feast @achhafagtiies b hreanPHBDnayiptkom
clusters: re- erienci.ng/intrusi on, .avoi dance/ nunmbi ng, and hyperarousal as
wel | as oWé?éq%ﬁpqﬂTEB‘%%ﬁg??Q%a%%n%s used herein, the tem "Duke G obal
Rating fofg1B71Sk &e@incerhtilnaMRMBRtt (LA Mcldthed R8T 8 thO céhtRC M EpdtiAdral O

di stinguish responders (DGRP-1 of | (very nuch inproved) and % much

i mpr oved) 3ipia shignsegie eesppAURIEZONBGERRZAsI> 2) in response to a treatnent, for
exanpl e, 4 oxV.-4- net hyl - pi.peridine-1-carboxyl i cid (4-nmethoxy-7-

mor phot | nlUSS g e et S ST Gad oRet R Sl iR

di sor der . agcddkOAdnihcused herein, the term"Ham |ton Anxiety Scale (HAMA)"
refers to a_scal e devel oped by Max Ham Iton in 1959 to di agnose and
quantify EJAdklersrten calbeiviopistheetderst ongofbraertt isthe seraypspirippral bt

consi sts ] i a series of synptons. No standardized
pr obe queg({r?%eﬁ lb%(% |Olr g’lﬂ%&iﬂn?ﬁoﬁgﬁ}%ﬁ frompatients or behaviorally

speci fi c fuBSieini nestawer embediebwtpedhd ofcasiet eman nihhg Rgen sScoed ngtypikath i tem
is rated on. a 5-point. scale, ranging fromO (not .presen t.0 .4 (severe).

| fers § nofDHE 2Rl ngy Rnde sl Bt o Eptne’ foreeRi B tsuctifibet o somat i ¢
conpl ai nt {136} B cQRINYSGHAIRHE She Q84Hi0RY JUCH| BENSKMD LR Iic [s6188EO From

i nsomi a, depressed npbod, somatic sensory conplaints, respiratory synptons,
gast r oi nt estiiiptaline pmexeprse, dsipomond. closypipt orpgrangeninedtpiyhag. ypreymplinsrs, and
behavi or at tt;:(igle rtmin%% of assessnment. For exanple, a reduction in the HAMA
score \/vou‘?cﬁi Nl CAL e i nprovenent in a disorder such as post-traunmatic
stress di @OBWER. cerfa@ld@bodddents et hasedt, othbieadcannsan Shtosatulsed stioted vi ew
for PTSD (SI-PTSD), PTSD Interview (PTSD-1), PTSD Synptom Scal e (PSS-1),

M ni | nt eFp@Et | BERNSRr off$SAEHIZERIPG. ¢ PHERRGEIBNG. ( MRNITate.MbioPH ey - ABber g
Depr essi of, ;“i[ Scal e (MADRS), Beck Depression Inventory (BD), Hamlton
Depression Scale (HAM D), Revised Hamlton Rating Scal e for Depression
(RHRSD), NHBBIr inDeptags simbedikrusnheorlyas( MRk JothdBeadeat isi the Deptamsei anadseat e
(GDS-30), and Children's Depression Index (CDI)" refer to additional scales
that di agitB¥&M28ssess, neasure a sign, synptom synptom cluster of
post-traumatic stress disorder, anxiety, or depression. [0111] As used
herein, the term"score" refers to a score of at |east one itemor :
paranmeter neasured on a scale that neasures at | east one sign, synptom or
synptom cluster of psychiatric synpt , anxiety, or post-traunmatic stress
di sorder. In certain enbodi nents, a score nmeasures the frequency,

intensity, or severity of a sign, synptom synptom cluster, associated
synptom or inpact on daily life of post-traumatic stress disorder.



[01121 As used herein, the term "endpoint score" refers to a score on .an
instrunment that assesses post-traumatic stress disorder taken duri ng or
after tr & B rs2 0113] As used herein, the term "basgling 25&@ G refers to
a score on an |ns r ument that assesses post - traurratl o stre |sorder prior

to i m t Z[bl% I}tl 8@ cmtglrje %ﬁ?‘E s the 1&%!‘9%1 éb‘gthgr a%entl %@Atagﬁm%%électeg ¥r8{na| |

score" onh an rument assesses

post - t r avBirbdie &id ®pHarditsor der . In certal n enbodi ments, an overall score is
the sumof a score of at |east one of synptons, syrrptom clusters, .

associ at dd148}ipt eigin ewpadimen @4 thnpeothef ey, the sk dvasheist .

[0115] Asang’?pgﬁhﬁereln the tell!' "relapse"” refers to reoccurrence or

Wor seni ng east one syrrptom of a disease or disorder in a patient.
[0116] As{t)mslqdntmeﬁﬁnrmtbhémpdmsa&e hyﬁmp%utettq&btmrzerhéeedarhoeymdt(m r ef ers

to the anou ffICI nt, to provid peuti c out cone regardi
| east ondh ii-groBedberd B St G € GreeRscidieaider,
condi ti on,qbey m%@ﬂl%leﬁt in certain enbodi ments the disease, disorder, or

condition is PTSD. [0117) As used herein, the phrase "inproving resi K ence"
refers td0iétrieasitrig entbedatwnts thy @ydmwat-neﬁwl-weemeﬁrceﬂwylac @¢1élﬁﬁat ic

event vmthot sufferin t tr str or w-th

post - event ?%?}&E Cna‘? @rag% gﬁ% “Ac olp RN S*tg“%l

Li vi ng. gﬁtwatﬁ@htn errbodl nent s, inpr OVI ng res| | i ence can reduce the
synptons of post- traumatl c stress disorder. [01181 As used herei n the teim

" coadni ni léhl lilpgertpipegibe dingengs @e&d@@rwgfiwﬁlyt BrcHdPpylsqarbogrlig agif 4
overlaps d r | raggous

adm ni str H}b&(gﬂﬁﬁ% {sllt?‘%aqggetﬁltagand ?%gl?%ec%gg&gggﬁt 1k ?gs!]agtg ?kgegl men is
char act erfr a@dndgyardomazgatyanﬁ sinfeast fone giganefythe anst-tduratic cmess 'Etz\mnd:hm sSagie

regi mens overlap if between initiation of a first and initiation of a
second adiffi'stration of a first agent, the second agent is adm nistered.

[0119] As;g4$8dnReF&ih bmibolndn®! 1B 4 RABHL4- trettgzt@lﬁeadaeatttt%apﬁ@ abi@qhudi ng,

but not limted to a chem cal conpound, such’as a small nolecule or a
conpl ex omgheic’-compoline-ylsboprahiaisl; 2-glromides reducent |abot!>§tstor0ﬂantqu(ﬂtja/

({20 B LR SOTRYL SO0 VTR, AEDREI
the patient,
[0145] 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
frequency and intensity of at least one symptom cluster of the post-iraumatic stress
disorder in the patient, wherein the symptom cluster is selected from re-
experiencing/intrusion, avoidance/numbing, and hyperarousal.
[0146] In certain embodiments 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 frauma
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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[0120] As used herein, the term"A2A receptor activity". refers to at |east
one activity triggered by Amreceptor. For exanple but not limted to, the
activity nyl ate cyclase activity, increase i s, and
cal ci um f%é‘?@?bﬁgﬁl As used herein, the term "nodul at%bsﬁﬁgr\%?glée?}s@?o
changi ng gr, . altering a ctivi function.. or feature. For le, an
agent may VU SeetR stErdRst ahd wadiPCey Hiing ko piG ebr ettty S TPHe 1 evel s
of the fagl@l thdu@did2dr Rsimsesbshased it IR &I, " deRanMonSfdd Gcdligaabi ng”
refers to signal transduction triggered by dopam ne and its effects on

neur onal #eeiegst nabilityrHeresalh fraump wé tiRnGMEsRRSPamaiedll dinpeisksstibiessst . D1- | i ke

receptors,. . =L 18 i.ndi ng of
dopami ne %%Qﬁiﬁl?lg%@%egg%glf%fs% %g %ﬂf&nﬁ?%n? glg&tggé%ﬁ e@lg ﬁg@i’qt%eggq%s%g;}t %C} %h?eng to
D2-1i ke reteifdcqrsniendli biftiestadenyd ftey edckd eanx Dop amt nek @hc asbga@t iwigh causes
changes in ne,Lf_r onal activities including but not limted to behavior, _
cogni t i ontnfRBYigE SUREPYREy;  notivation and reward, sleep, nood, attention,
and | ear njgige) hO0dedln MabOBARRT it NBALLRAYsA RRIIERRA 2diAGNGSEdr Wikl

post -trau!rrat i}c st resns di sor dgr ar eﬁgr ovi éled heﬂr el&tnfg1 The net hods 1“‘i n(t:}i ude
admi ni st efeiling oo stapiag pasldcentrrisabiliter apeubistl b aegdr e diffindtyanoeantraing,

4- hydr oxy:- 4-nethyl - pi peri di nc-1.-carboxylic acid {4-neth - 7-_norph
oy e SR el GRS i AR aHE b HERTLR he

met hod f ugnh @l ThReehald embesadisnhss-avdrogy-a-hapyIaneidaeal Larbehiieatidg- amount
of at |east one_other agent, selected from benzodi azepi ne, a selective

ser ot oni NFBEPE-AROTPRHKING -¥obenegBREG-2-51-eBrid ¢ iabredprniBp mhyvieel ekilipt ake
> bit . . . AALALL e o
o ¥ A IS0 00

i nhi bi t or (01861 lademai eebd@AchrCcpt muticanisagodhildt or an Mobkarenne laxcdage

i nhi bitor 01), a _sodium (Na) channel bl ocker, a_cal ci um channel _bl ocker,
2 Cent ol 8 Hﬁéﬁ pf&r afﬂ-ﬁ-éqifﬁﬁ}é"‘*ga?@ﬂé}ll@qf@n}eéﬁ%bwlantaégﬂon{%@,@th_axse-%-nt ral

al pha adrQpgehgiit439881thiaRl-8§M&rfilde OdRRE | ANRRAl sheba RATRNGEGLCafecept or
antagoni st, a NK-1I receptor antagonist, a corticotropin releasing factor
(CRE) antiatposistf ahkvasit gnei gad oanyingepr b denpdsetrrinpatyc btotsh eljsosdet b dyecl i ¢, an

anticonvul sant, ,a gl utamate antagoni sf, amm- am.noput yri c .aci d. ( GABA)
agon <t s vl 4 A S sSRp RPN Slhued RATER AR AL he RN o

| east onercpéthRe FgEAkati SpeesSSRsps@t eCtiBd taion) Pasoxehd MesanSewhichl lhoe,

cital opram escitalopram and fluoxetine. 101261 In certain enbodi nents the
at | east GHRENFRRECOBIGENANG GaunasiRrilis pea¢ste§nf r om dul oxetine, nirtazapi ne,
and venl af,3x{ng. L0, 4 i di ment.s .t.h Al ot her agent
I R L e P Rt

enbodi mentsthbize7-atorpledsit4-pRecnadtharoldeiMamide @daepam ingddde ohyideoxytase

i nhi bitor selected fromnepicastat and disul firam
disorder comorbid with post-traumatic stress disorder selected from drug abuse, alcohol

&

abuse, and depression in the patient.

[0152] In certain embodiments the 4-hydroxy-4-methyl-piperidine-1-carboxylic acid (4-
methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-amide is administered to the patient once
or twice a day.

[6153] In certain embodiments the 4-hydroxy-4-methyl-piperidine-1-carboxylic acid (4-
methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-amide does not cause at least one of
drowsiness, lassitude, or alteration of mental and physical capabilities.

[0154] In certain embodiments 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.

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

post-traumatic stress syndrome 1s diagnosed or assessed with at least one of Clinician-
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[0129] In certain enbodi nents the at | east one other agent is the adenosine
A2A receptor antagonist istradefylline. [0130] In certain embodiments the

at | east agent is a sodi um channel bl ocker
| anot ri givﬁ{g%agép‘g”ré‘grmzepl ne, oxcarbazepine, and val pr ogﬁﬁﬁ%z@%ﬂ? I'n certain

Col act o ATBIRTROPYED: et esh anvap s 6 TBTST SRR 2 CCRBSG! et

the at Ie;%stcmr@a@mgﬁm@&%ﬂtpwotﬂ;@lec%{ Cﬁlldr@ﬂdarﬂeAdBf&%eﬁ{s atpbs.cadr ener gi c
receptor antagoni st prazosin [0133] In certain enbodi nents the at |east one

ot her ageimpaptsof Eéené &wheaalE%)L nech o divenighealaBevipat IERdh Gitinwal Gitbal] 1n
certa :
I n e{mrti T StS rgiéa r‘ger gﬁtghrngc%g%%og%g?gﬁ{r@sﬁ{ona&%&gt 'oF Ifhbe%f gt?@f Fg fé@{ca

perlphera agoni st p opr ano
certain eglodi Irmméssloh hﬁipk(ﬁ&ﬁfenﬁ(f(@@}[)hbnkea@&fmtd Rsti@nfoatPSTSDCza:hle (DGRP),

ant i depressant/antl psychotic selected from ol epi ri speri dope, and
quet i api ngukq globe] Regng fri D & %é‘i‘“ﬁ%‘ﬁ‘?@erﬁ{@@ a‘g)t %(S‘H%“‘B’t 181‘8?‘ g‘ﬁ"g is a

tricyclic @%{46&11%@11&&&@ 1A @srywm (SEPEREPPIED ﬂ%%w%am@anjmﬁm n,

i m pram n not ine, protiptyline, and trimpramne.” [0137] In certain
enbodi nen$snpthe ISealst (@FeDot Neni dgfematlmsal aieanopkysoravid slatwws‘él éMﬂMi from

o bR e S AR SR oo PR B, AR Y |«

the gl ut e BRLAGN DRbrdsaph VARt GIAM-D), Revised Hamilton Rating Scale for
Depression (RHRSD), Major Depressive Inventory (MDI), Geriatric Depression Scale
(GDS-30), and Children’s Depression Index (CDI). In certain embodiments the 4-
hydroxy-4-methyl-piperidine-1-carboxylic acid (4-methoxy-7-morpholin-4-yl-
benzothiazol-2-yl)-amide significantly changes a score on at least one of CAPS, CAPS-2,
CAPS-CA, IES, IES-R, CGI, CGI-S, CGI-I, DGRP, DGRP-I, HAM-A, SI-PTSD, PTSD-
1, PSS-I, MADRS, BDI, HAM-D, RHRSD, MDI, GDS-30, and CDI. In certain
embodiments the 4-hydroxy-4-methyl-piperidine-1-carboxylic acid (4-methoxy-7-
morpholin-4-yl-benzothiazol-2-yl)-amide  significantly reduces an endpoint score
compared to a baseline score on at least one of CAPS, CAPS-2, IES, IES-R, and HAMA.
In certain embodiments the 4-hydroxy-4-methyl-piperidine-1-carboxylic acid (4-
methoxy-7-morpholin-4-yi-benzothiazol-2-yl}-amide  significantly  increases  the
proportion of responders on the CGI-I having CGI-I scores of at least one of 1 (very
much improved) and 2 (much improved). In certain embodiments the 4~hy.droxy——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-] scores of
at least one of 1 (very much improved) and 2 {(much improved). In certain embodiments
an overall score of at least 65 on at least one of the CAPS and the CAP-2 is indicative of
post-traumatic stress disorder. In certain embodiments an overall score of at least 18 on
HAM-A is indicative of anxiety disorder. In certain embodiments a score of at Jeast 3 on
at least one of the CGI-I and the DGRP-I is indicative of post-traumatic stress disorder.
[0156] Also provided are methods of treating post-traumatic stress disorder in a patient.
The methods inciude diagnosing the patient with post-traumatic stress disorder,
administering to the patient a therapeutically cffective amount of 4-hydroxy-4-methyl-

piperidine-1-carboxylic acid (4-methoxy-7-morpholin-4-yi-benzothiazol-2-yl)-amide;
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[0139] In certain enbodi ments the | east one other agent is a GABA -agoni st
sel ected fromval proate and topiramate. [01401 In certain enbodinents the
| east on nt is the partial D2 agonist aripi | 411 In
certain gﬁg% ?@gﬁ s the 4-hydroxy-4-nethy|-piperidinea&%ﬁg%%r{g§§ ic acid
(4- nethoxg-?=nng@hoéin-4-%l-benzgthig%gl-2}81)1anid§.regﬁgestat | east one
A2A 1 ecept Or BB (A VTP OThOt HEMpRITRRWE: ST oTAR O P Esr i BroeHAEH Hetitd t he
4- hydr oxydidorti®t Ryl dpichemirgi Mer th-arbaydticCstaed iséricr is improved if the 4-

met hoxy- 7- nor phol i n- 4-yl - benzot hi azol - 2- y0- am de nodul at es dopami nergic
si gnal i ngudrethEmsabi-emeridingdaztboxiflicer t gici enbddinmys-1-merpholin-4-yl-

4- hydr oxys 4- |+ i b dipe-.1-car | e G: .acl - ,
nethoxy-7@%%$%ﬁ%?|%?g%§$¢%§ﬁ§§ ﬁ?ggg%ﬁ'P§§$§h%?%%é?éa6%ggmg¥nfgg§¥0%ne of
t he frequencyaandidsicendidryerof at | east one sign of the post-traumatic

stress di e/ in the patient. [0144] In certain enbodi nents the

4- hydr oxyﬁﬁéﬂe@hffﬁwp@% BiiRene. B b@%wsc @EF& (elude’ coadministering

met hoxy - 7mpRpRhRbi- dethivbenaelhti a#0lu 2reud) BE1 del eduaes Rieckgasionpne of
the frequency and intensity of at |east one synptom of the post-traumatic
stress diwrobrzepimet he patdtient scro@his Ireppiaker maibitoe nbBR et sserdienin-

4- hydr oxy- 4- net hyl - pi peri cl.i.ne- 1~ oxylic acid (4- e .

et hoy BB R FaREH. fk DB s R L sindfhi e Hiiedenigion OB fone of

t he frequeagyniand-ybipsiiymabl At (JIER) eGPt Mgtk ep-1gtrdhRse
post-traumatic stress disqorder in the patient, whereln the synptomcluster
i s sel ect @BILIPHAN REBRPEE PEACERFII LT Bina MR HARR S8 AIBRAKCT (rhOD:

hyper ar ou : 46 L GELLL ai hodl = i [ j usi on
et ues Eebdium S8 hebdh SRR, RACRAGARIN BIE, § B NPES SARKDAL LphY
recur r ent adaendrgdt s¢oepes bmgeaiansenoh! dlhie tdravngt mgoestententmboi pagipberaf eel i ng

as if the traumatic event were.recurr ng, di stress when.exposed to trauna
e nder SVt ATOPHS TOACBIT EAFENECE N | {FORRIEn ABEE T8I AORe e R der 5.
[01471 | neeef t @rienbagbdiBNts: thgidhYsinabneiealantipdehdid, ty iRgbiides at

| east one of abnornmal respiration, abnormal cardiac rate of rhythm

abnor mal ditigoniubiees s ghueamaip porgaistf ugiarhoamaobalyrit eadt ol )ageriainks ense,
and abnor . ion.of at |east one sensory organ. In certain enbodi nments
the at |ea %ﬁ%ﬁgfé%bgfal sense is selected fromsight, hearing, touch

snel |, taptss| andrss@nSehodimengetheal- Ry Robod it -pigehiginall -daiasdlioneidgensor y
organ is selected fromeye, ear,. L skin, nose, tongue, and pharynx. _ [01481
In certai We@ﬁﬁb&%ﬁ]ﬂ%i%‘%él“‘é@w@&ﬁ@e@*Hl)ﬁ”ﬁ}‘ﬁLFg COREGSET $bs lespt | @EstofonlE of

efforts tﬁe@‘é%ﬂaﬁd‘&‘t&@ﬁf oPht fegﬁldn@ggﬁf@g ;aagt%u\q&ahpls&% difaura, R forts

to avoid activities or situations, in to recall trauma or trauma
aspects, paickiedl y di m nished interest in significant activities, feelings

of detach r estra ment fromofhers, restricted range of affect,
sense of WIPgrBSKEPTCTROMITE B BhEIa-AmABLy T BAA A Soy e sBdFat ed
wi th unf ax@ibtlhb%-’?%rf)ﬁlﬂﬁhdﬂl~?9§enzothiazol~2uyi)ua_mide reduces at least one of the

frequency and intensity of at least one symptom of the post-traumatic stress disorder in

the patient.

[0160] 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
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/mumbing, 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 (1ES), Impact of
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[0149J In certain enbodi nents the hyperarousal conprises at |east one of
difficulty falling or staying asleep, irritability or outbursts of anger,

di fficul Wo Sé?’%f‘%“r ating, hypervigilance, exaggerated ﬁéﬁﬂ%&cﬁ?&%gonse and
€

anxiety frompoténtially threatening stimuli. In certai ments the

4- hyd 4-

et hoxy. T8l SHOLT oG (1S St RicaE SO apeafitEedR LS ORo £ pisal G he
physi cal malprtdston Selerithef PRkiQUGHY, Cmpg@ow%@msl@i Bhptoadieenp(O©BPRD] Yy to
the potentiall threatenln stinmuli % ellr) In certain enbodi nents the
pati ent iluke é%/ﬁhabl Reiting rfor 8‘695&@#& (DERPhePikh Glehdiperes HIRD scale

4- hydr ox a I i t
ror phol | p o1 Ekan (OORPIE HpOR Adis SR MRS, SrbdullE IRBRA or
fr equencyP’ES*mI SHPERBINL PTHD E|terliews{PTHIR]S IRIBIDISysyphpt dinalaf (RY%el), Mini

post-traumatic. str s di sorder 'n t he [.en wher ei n .t he s' n or._synpt om
i s sel ect S PGRMYINEIFEPR S¥FYa @éﬁ@eh%p@pmeyyeéé{;qrg PISFARF t hat

expr essesg AsReshi QIADRS), tmu@eplés%ioaha%mg (BDPRTRmMINL DebRGHor §GRANI Zabl e
content, and trauma-specific reenactnent 151] I n certain enbodi nents the

4- hydr oxwmwhﬁwpscp&m;qmemmg-%caraomawsaem (RIRSD), Major Depressive
nmet hoxy- 7 zot hia uces, the.incidence of
at | east Igﬁ% t%ygko\)pg%%%mm PR flS%ﬁ%%(GﬁS) %\(aharf%%hlﬁf?ne%?e%e%%orn efie sel ected

from drugiaayse, al cohol abuse, and depression in the pat| ent. [0152] In
certain enbodi nents the 4-hydroxy-4-nethyl-piperidine- 1 -carboxylic acid
(4- met ho#yeH-Hsp providss %?WQ*MZQ}?WT&‘%’P% zegg}&e}%iﬁ geafigntadhicnigtgded to

t he pati ce, er, )

o by oxy UEET PPt ER F Ao ERREAIUARRERLR STRsABH).-rAd

met hoxy- 7}31]3@1(4)111‘[13110&1—1343{}5410-dIG:h@GmmhaX:GU—rﬂerﬁyldl)n—fh-m -benzdbesoRdiyemide ht | east
one of drowsines ass terati o ment al n%ncatl @Q si cal

u of
capabi | i t{64™" FP: %?,%jnev’ﬁ 0 P R b kg qadifer apeutically
4- hydr oxYerfech®S BboRi grest iighisNéne érhéla%%%(yg%leﬁte@q}d% bénzodiazepine, a selective
met hoxy- 7- nor phol i n-4-yl -benzot hi azo l)-amide is admnistered to the
pati ent bwsfaemnoreupakedinbibdéry (85Rbr a S@W&lﬁﬂmﬁ‘iﬁ@iﬂémtﬂe Kopskd inhibder t ai n

enbodi nen 0 t

R e R T R e e DR
of dini cqsarrlA)Agihmgnmsﬁ,ar@q;aiﬁT@EB$gaxioayl(a§éAE1$)b1toﬁ;l ama&anaﬁnémmmr@bi&med PTSD
Scale Part 2 (CAPS-2), dinician-Adm nistered PTSD Scal e for, Children and
Adol escentEoBaPS: BRfOa R JEidassr infpaAt (MASITe 4 pasgym (Napghanngl biegkenta

Scal e- Rev, [ [p]:};@{ ] . knj cal

G obal | n%a?%%gfc%%%ggébgf %ryggﬁgﬁldl zgiﬂness phéﬁpﬁg%d&gn%ga% &gﬁdﬂm&olq%rdesm on

| npr ovenesentréiC@phk) adrEntkgc Giaobat, Ramntrg foorpeﬁﬁS@aIs datae adPERE), rdogiter G obal
Rating for PTSD s nt. ( And HAM A) ,
ST UCE ur oGRS GO PR T St o BARSD B P l] (CEFaBT RS o
Synpt om Sgalag/piBESmtilieprdsfit/ahii-QEMAL] ANadcybedr aPSHERInRLKIG, NbREMi8W

(M N), Mntgonery-Asberg Depression Rating Scal e (MADRS), Beck Depression
| nvent or yar(eoRISt: atgaritta BRnERSY EsibIC R A) eequsANnDR, parsl D3 @8oMglni | t on Rat i ng

Scalefor S to riatric
Depr essi o aﬁe&bgﬁsé%dﬁ%ﬁdth@ ﬁ%dr é%ﬁpji %%Zﬂp}x z)sd C%ﬁlgllné *?gé)a?d%
certain embddky@nhephdim-Ayl-bandsthiayed2-ghtdmite ptqdecdsdmme{dastcacﬂdeomﬂ ithe aci d

(4- met hoxy- 7- nmor phol i n- 4-vyl be zot hi azol -2-y1)-am de significantly changes a
score on HRTUCBESINGHETSKY CABS a%/serl‘is SN RAPS TR H%uggﬂcﬁ%gssni v, i@y

Cca@ -1, rent -1, HAM A, Sl PTSD, PTSDI, P55-1, MADRS, BDI, HAM D
RHRSD, . @GDS-30, and CDI. In certain enbodi rrent s the
4- hydr oxy[(lzléihlelmmdrtam epémdétnenms meo%thjfxb&w-#ﬁneahylﬁbil(enidmfclhwly@xﬂic acid (4~

nmor phol i enzo si.gni fi.cantl duces dpoi nt
score con‘ﬁ‘ﬁﬁlléﬁy P 6“%9’%& léen’g%%?aéglo ﬁfan}l‘g stedgrrs c?¥ Ef& I-I’% 3{1‘ | ES,

| ES- R, angheddahy add“xnfc%éfftﬁbflatQBMGhmh & e Pydl@xmdc ﬁ'@és@)&ﬁsoﬂicpﬁf idine-1
-carboxylic acid (4- nethoxy-7-norp ho | i n-4-yl -benzot hi azol - 2-y1) - am de

Si gnl fi caePytinhcr eases the proportion of responders on the CA -1 having

i rrp; vag?{(ﬁﬁﬂ cer%m n er?t()i?rg'?%rtrsier?t's’]ZI ﬁ%&&%ﬂ]ﬂ%{ﬁ XWXQHEQ%IW Oﬁﬁg%één g ine-1

- car boxy| methagy-d-nidkph@inhbxlybehzothiaptic? brl)nmﬂdyl rddetezotani &zell - Ghey Igf- them de

i ncreases the proportion of responders on the DGRP-I having a DGRP-1 scores
of at least one of 1 (very nuch |rrpr§¥ed) and 2 (much inproved). In certain
enbodi nents an overall score of at St 65 on at | east one of the CAPS and
the CAP-2 is indicative of post-traumatic stress disorder. In certain
enbodi nents an overall score of at least 18 on HAM A is indicative of

anxi ety disorder. In certal n enbodl ments a score of at | east 3 on at | east
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[0158] In certain enbodi nents the 4-hydroxy-4-nethyl -piperidine-
1-carboxylic acid (4- nethoxy-7-norpholin-4-yl-benzothiazol-2-yl)-am de

reduces e of the frequency and intensity of asbopne si gn of
t he post- Qgﬁgfgﬁzg&stress di sorder in the patient. [0l U%zﬁ ce(r}dtggi n

enmbodi nrent st he 4- roxy-4- nmet hyl - pi peri chne-1-c xylic acid (4-
nmet hoxy- f‘?%%%ofm?[ﬂyrg? ﬁbogneggl[eﬁ%a% I@%p§ PE%#%%% cétéma%mﬁnga‘ét{mone of

the frequangyerand it engichty ofherin | Basty@p@asydmpit@miof s¢ibRePosbmt raumati c

stress disorder in the patient. [0160] In certain enbodinents the

4- hydr ox mewgﬂm&gpw, iamlﬁzglcp/ng@})%xy}q @pﬁ@mjls%uln certain embodiments at

met hoxy- 7.por phol:i n- 4-yl.- henz j | et s 34856 £5..at 1, one of

t he frequigiggy&gn%g?’nééx%?ty%oﬁg?ﬁﬁlgacs% onéé gggnpt om ¢ ﬁstésgr ygfjﬁ?ﬁel

post - t r audiegriosesor ssssdi waoh deteastronthvd @atdianAdmiheced RTSPeSemiitAoft)cl ust er

is selected . fromreexper,i i.ng/ i ntrusiaop, .avQi dance/ nunbi n
hyper ar ou(g]ét?"?‘a’i‘”r‘%‘dgé?’tg fs gﬂ‘ﬁ%dgﬁ%%éga% ({Eé‘ggfzcio m?.lﬁg;’f#d%‘&?ﬁg‘%f‘aﬁﬁ)dféﬁ) synpt om
cluster ofc,ROBE ChilduiBhi AdBlEess CWIELOAR mfpa&i@émgg%e%a@ra@&ﬁﬁﬁﬁ&dow th at

| east one of dinician-Adm ni stered PTSD Scal e

O i ni ci anEyeihiSaslsRevised HESERISECHinicapilabab Ippaparp Seal A CADe Chinicaldfl bt er ed

PTSD Scalg_for. Chil dre cent. - . ac Scal e
i S S e R e o e it
Scal e ( CGbyke Clétai Gating fob@TSDpas SDORPReRekd Clotal Rdihpess PASO s&)g
Clinical @obal Inpression |Inmprovenent (Cd-1) kg G obal Rati ngf for PTSD
scal e (DARPYOVeRRE (RCEFA). Rawiliog fpyicwT I%M-Rip BuaHah tnEeDeRp-PY |
Hami | t on g\eh eky. e ot ] i f P A\ Sh7:PTSD) ,
PTSD I nt er vi e\%% {Igi%%l)l %}fyg'l\l%@w ﬁﬁpgpgfrﬁwsgﬁﬁ)eﬁggspggﬁpﬁh I\;Iﬁrﬁ%e ?i??elg)hgfthﬁlonal

Neur opsy chieanationall MNearapisgshigtit NinjsrvibbntyBNEr yMastzemgrybdpbaes s DepreRagr ng

Scal e ( RS) , . Bec I i | nvent qr BDI .t on Depressjon Scal e
CHAVE Dy eSS e PR et NG TSe R st BepPAb ot TRy o ot

Depr essi v@iAMVeN iRk ted MaiionGREtmt $date @@Me%fa%&i@@ (aakp), (hier BRpicsanrd
Children's Depression Index (CDI). %16% so provided are met hods of

i mpr ovi nglnvenspryi (@Hle. GeriaripRentesnton Sale (MEtShadsandifchilfaensReriessier indg a
therapeut(i BI y effective amount of 4-hydroxy-4-nethyl- piperidine-

1- carboxylic”acid (4-nethoxy-7-norpholin-4-yl-benzothiazol-2-yl)-amde. In
certain ejghosii ABotBotilal art hedsdf witdigmokingl pdetragadit i eidon@ran a
therapeutical |y _effective unt of at |east one other agent, selected from
benzodi azéiche, T ewi%m@@wﬁwﬁ%‘fﬁn@em KRALR R Blilqr%ﬂwt@tﬂgmf%w&e
ser ot oni ng lene | 981 - iRl DlafRky K 4- enhpRRbEne

r eupt ake fﬂnﬁ{ng%g?%ﬁR ),&Sﬁgte?%t@%%iﬁ ?“r@a%%%%?%%& A ?@ETiA)
ant agoni syl;beazaibpariilng -bBideyadrdoxsptsame dtribisbionomof sam, adepiosi e SARAOeCept or
ant agoni st,, .a noam ne .oxi dase inhibitor (MAO a sodiu hannel

Bl ocker o N EHEEEghrosp Ml QN ae vk B Mk

adr ener gi Gl gE@Pt OffaMicA ORI Ebxy-& nGeill hcriainphacasbxener gii¢ ageBihsky-7a
central or peripheral beta adrencr%i C receptor antagonist, a NK-1 receptor
ant agoni storphokiftyl-dersotiprael2elletBicagefues ot leaRone gt Sgbntyatdtoran 4t ypi cal
anti depre I.anti, )t LC Iy Gy 2 I , Ut amat e
ant agoni st-, ‘aé%g%P gﬁﬁggﬁﬁ%@%&%&% C}ol}g;d(r QBA?@%%%%?M%%@Q%% 'gﬁ%@g ¢ D2
agoni st. {6 oldstemaortadiin enbodi ments t he 4- hydr oxy- 4- et hyl - pi peri di ne-1

-carboxylic acjd,(4- t hoxy- 7- nor phol i n-4-yl - benzot hi azol -2-y1) - anj. de
reduces awlpéa{é‘fr_l%‘ﬁé‘:{]% qqqea_saperq%a%-ﬁgymggﬁstr%ﬁ éﬁgicéy}@fsﬁtanpé%%?gfﬁﬁg} si gn of
the post - LEAWIRL L Sh&SRSaAESH A€ krchihchNEPREI &Abn of AL ERbrdep ?lg,rs% ?11{6!"

enbodi nents the 4-hydroxy-4-nethyl -pi peridine-1-carboxylic aci
met hoxy- 7fomoephold end - yithdyd nlioithticaz o liepiAdamniderade JISBs Satle| €a58S)one of

the f . and. i.nt ensj f | m.of ,the. - ti
stress d CoTHEr ARG Sl SR S0 18H 1 GRS I S s at R RERg T €
4- hydr oxysdid Rk bl ldfin pag i oG ceht CAATEX YD) Cingatthf(Frent Scale (IES), Impact of

met hoxy- 7- nor phol i n-4-y1-benzot hi azol - 2-y1) -am de reduces at | east one of
t he Event Scale-Revised (IES-R), Clinical Global Tmpression Scale (CGl), Clinical Global

Impression Severity of Ilness (CGI-8), Clinical Global Impression Improvement (CGI-I),
Duke Global Rating for PTSD scale (DGRP), Duke Global Rating for PTSD scale
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frequency and intensity of at |east one synptom cluster of the
post-traumati c stress disorder in the patient, wherein the synptom cluster

is selec experi enci ng/ i ntrusi on, avoi dance/ nHE[Q'

hyper ar oh’g(glzgggfﬁggzéertal n enbodi rrents at | east one sign, ‘\}%?86@19%& synpt om
cluster o post tr i I agnosed or gssesse W th at

| east one PRt Zﬁﬁ%ﬁgnﬁﬁ@f e‘r S%E%Zﬁg‘l’\? ctured meme‘fvdf.o‘
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3t cal B R DR B B SRR BB D e DBEF i 83 o prso
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Ham | ton Anxiety Scale (HAMA), Structured |nteryvi for PTSD, (SI-PTSD),
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(HAM D), ﬁehndsrechtt-lam Iaitldm Ratsiaig Selalaec ﬁirnlllﬁeqycéskl anta{tRImhdR8mnts, Nbg or
Depressi ve ] nvent ory Geriatric ression Scal e S- 30) ., and

Chi | dren' ¥ %éﬁf e%%?éﬂ’( ‘1§/D %‘@‘“@dﬁ?)%“[sﬁ&%%ﬁ%% Sé’Blp% %f’88‘£“§ éy??ﬁioﬁ%?dgr of

di agnosi nghRessr H4iBURRLIIPTHD. € §5 c&HaSOERBSdinBn @, MRt drefbre sthles ARRedS | ncl ude
adm ni sterl ng to the patient a therapeutically effective anount of

4 hy dr oxydiagnese. hissespi s'ércpmﬁm ﬂostcféﬁum@%ylsb@waéisard(mim Refiapt. 7- Moe gl i n- 4-

- benzot @@! y. tom or
syrrpt om c%}hs ereﬁ?T Slﬁgoig frjlg‘ﬁ%a tre g%nggoiﬁ Clgl'ngr glgyagno ar%gé%p
post-tr aummtafmhﬁﬁécgsmwhrﬁamﬂmtylolﬁtnermns&tynemm or S}h@tom clusters.

4- hydr oxy-4- net hyl |per|d| e-1 -carboxylic - met hoxy- 7-

mor phol i nl! ﬁ%zlﬁwwkgtqﬁ S&%@ Y_Rpgt- %%H%Péwr%ralfcfgéor d 48@6&%@%@8 yersiepy Af _
synpt om  @Rfs SyRRHAR @ApgteAPQH RRSICATRYMBhi st elSysco% wsﬁ prdmgertain
embodi nents the patient is a child, adol escent, or adult. gm Vari ous
scal es canithgsesdenpost -traumati c stress di sorder (PTSD) and the ef fect of
rufi nande @ﬁ% 1gtﬁzger ther |es on the tr]f gmant and prevention of the

di sor der . [*h¥s P‘é“e“ftg? ’x%f%? AR R YO0 10 it ati on,

Qi ni ci anfdgern mlmgt@rsed,ha{@@oggdaberaﬁ@?@md&g| ni ci an- Adm ni stered PTSD Scal e
Part 2 (CAPS-GgA Clinician-Adm ni stered PTSD Scal e for Children and

Adol escentld 7qiCAPStiTAPT feﬁh%@,ﬁtife‘fenEWé’ﬁtWS@aﬂl% (I1ES), Inpact of Event

Scal e- Rev : | I ression Scale (Cd), dinical

d obal “?ng‘.g-'é*? eR%/%Fll Elm’m?%\flfc’rl negglg % Clinical d obal Inpression
Irrproverrep&ti?i @E{]‘[o)ft,std}mﬁdﬁoeglai orRaémm for PTSD scal e (DGRP), Duke d obal
Rating for PTSD scal e roverrent %@DG?P— Ham [ ton Anxi ety Scal e

(HAM A) ,  Ba73Ict Flogs th%- il%wﬁfeépfﬁi fossi - PTSD), PTSD | nterview (PTSD-1),
PTSD Synp al Neuropsychiatric Interview
(MNI), I\féﬂt ?ﬁg#a?ilg%em rgﬁrgésgﬁtggﬁﬁ{l?aﬁéngy&al e (MADRS), Beck Depression
| nvent or y[6E BRI §. Mdaediy ﬂmmni@bqahe’&sasbm sﬁmafﬁan( #HAaVHDY, Revi sed Hami I ton Rating

Scal e for si.on S res ve Inventory (MD), GCeriatric
Depr essi ow?z@a?e eﬁlt%éggé ac%?‘?&* rﬁﬁ% cal @B HEE on I ndex (CDl). These
nmeasur es @qmgrgj Msﬁgﬁdmegeeﬁl@c@y interviews or questionnaires. In certain
enbodi ments, not all the parts of a scale are admnistered. In certain
enbodi mn%@?StﬁeSsmsaIOés fareghonsend fiiore di agnosi ng and assessi ng si gns,

synpt ons, o tons, or inpact on daily life of PTSD. In certain
embodi nent "355" }?e &dﬂ%’%/ éftfva‘ifé%d?&’ﬁ g%%%d to di agnose, assess, or confirm
post - trau[(ng@]clg,sﬁmm]tglos@md@rmloma@ge@at| ent. In certain errbodi nents, scal es
wi || neasure signs npt ons, synptom clusters by scoring at |east one of
the frequdAgil ]a*n@lfﬁﬁtléhéqchféﬂﬁmghe si gns, synptoms,.or synptom clusters.
[0167] Ex for post-traumatic stress di sorder assessnent are
ver si ons @’?@‘*&A@Sﬁ\’?%@%ﬁl ng CAPS, CAPS-1, and CAPS-2, which score 17 core
PTSD synpoass Wi. Elmgge&s&i dtirdesespdr3868] 1. Recurrent and intrusive trauma
recol | ectl ons { Di stress when exposed to trauma rem nders [01701 3.

Acting orl0dgd 7n8h&%°1P$1Cé‘?PéHY1%ere recurring [0171] 4. Recurrent and
di stressing dreans of event 101721 5. Efforts to avoid thoughts or feelings
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[0173] 6.

recall
signific
fromoth

f or eshort

13.

lrrit

trauma or traunma aspects 10175]

Efforts to avoid activities or situations [0174] 7. Inability to

[0182] 15gnkhdpeipVidgdi ldane elifed 183rolBnenEXAg gomptdeh Stkt e pFRSRANERAPS

administration, overall response validity, overall PTSD severity, and frequency and
intensity of associated symptoms. These items are:

[0186] 18. Impact on Social Functioning

[0187] 19. Impact on Occupational Functioning

[6188] 20. Global Improvement (since earlier measurement occasion)

[0189] 21. Rating Validity

[0190] 22. Global Improvement

[6191] 23. Guilt over acts committed or omitted

[0192] 24. Survivor Guilt

[0193] 25. Homicidality

[0194] 26. Disillusionment with authority

[0195] 27. Feelings of hopelessness

[0196] 28. Memory Impairment

[0197] 29. Sadness and depression

[0198] 30. Feelings of being overwhelmed

[0199] To assess the frequency of symptoms, interviewers follow standard questions,
clarifying or rephrasing as needed. Standard questions, by way of example and without
limitation, are: Have you ever had unwanted memories of the traumatic event? What
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
activitics, 2 indicatcs 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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[01841 17. Physiologic reactivity [0185] Questions also target the inpact
of synptons on social and occupational functioning or daily life,

[ nprovegwﬁ[zéﬁ?{?{%gg)tons since a previous CAPS admi ni Stﬁ@f/ﬁ%@{)smwﬁﬁ al

I
respons overall PTSD severity, and frequency and intensity of

I at t . T ' .e: 018 18. | t Soci.al
Funct 1 oni 130 HIOR 71t Sopupsar T EGABAY RSP RuAETTORITD OTH8 " 36 o obal
| Npr ovenentrefiehBE 6f F dRE afAS HERRN b 06E a8drON)n biB8hbEbmemakbwrgyVal i dity
[0190] 22. dobal Inprovenent [01911 23. Quilt over acts conmitted or

omitted [®eEsprexglcubigdinwapmngng the flurgry apd integsiy sitigas fargach symptom.
[0202] In certain embodiments, a total or overall score of all items on a version of CAPS
is calculated. In certain embodiments, a total score for each symptom cluster is
calculated. In certain embodiments, a total score for core symptoms of PTSD is
calculated. In certain embodiments, an endpoint score 1s compared to a baseline score to
determine the change in severity of post-traumatic stress disorder. In certain
embodiments, a significant reduction of an endpoint score compared to a baseline score is
considered improvement of PTSD. In certain embodiments, an overall score on CAPS,
CAPS-1, CAPS-2, or CAPS-CA greater than 65 is indicative of PTSD.
[0203] Another example is the IES which assesses 15 items: 7 items measure intrusive
symptoms and 8 items measure avoidance symptoms. The self assessed items ask how
frequently each of the following comments are true: I thought about it when I didn’t
mean to, I avoided letting myself get upset when 1 thought about it or was reminded of it,
I tried to remove it from memory, [ had trouble falling asleep or staying asleep because of
pictures or thoughts about it that came into my mind, [ had waves of strong feelings about
it, I had dreams about i, 1 stayed away from reminders of it, It feit as it hadn’t happened
or wasn’t real, I tried not to talk about it, Pictures about it popped into my mind, Others
things kept making me think about it, I was aware that [ still had a lot of feelings about it,
but I didn’t deal with them, 1 tried not to think about it, Any reminder brought back
feelings about it, and My feelings were kind of numb. The items are generally rated on a
four point scale: 0 (not at all), 1 (rarely), 3 (sometimes), and 5 (often). The total of the
scores provide an overall assessment of the severity of the symptoms or overall subjective
stress. It has been suggested that a score from 0 to 8 1s in the subclinical range, 9-25 15 in
the mild range, 26-43 is in the moderate range, and greater than 44 is in the severe range
of stress.
{0204] In certain embodiments, a total or overall score of all items on [ES is calculated.
In certain embodiments, a total score for each symptom cluster is calculated. In certam
embodiments, an endpoint score is compared to a baseline score to determine the change
in severity of PTSD. In certain embodiments, a reduction of an endpoint score by 30%
compared to a bascline score is considered improvement of PTSD.
[0205] The 1ES-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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[0194] 26. Disillusionment wth authority [0195] 27. Feelings of
hopel essness [0196] 28. Menory | npairnment [0197] 29. Sadness and depression

101981 3 i of being overwhel med 101991 To as f uency of
synpt oms?m? g@?@iﬁ@%ﬁ/\ers foll ow standard questions, clari ytlfgnzg&(f)ﬂr’?ggr%gphr asi ng

as needed. . Stan d tions way, of anpl e _an it | im,tation,
are: Have™SlFSh ¢ ‘gﬁ‘a%ggﬁﬁﬁaﬁ}ﬁ’flg&aﬁﬁrﬁlﬁ @’sa(gﬁngtnﬁé 1‘19?133%31% Iggggfgﬁlt ’n?fll a!t wer e
they |ikedWhahl ghinsh yreu IrrememReleald addde IGURSuh®H ne Quiifyesarfiephrfasiang, the

interviewer can ask a question such as: Did they ever occur while you were

awake or W dchngrefebeg 63 thaveh drrasrbapiavethpblimhabihiheseleeonseredngn the
past ”D”tﬂ@erﬁi‘ﬁﬁ&g)& f g ol 1D HaDS GILER Ral id Sy 39fsw%§%ﬁ?gf§wr&lb& di cat es
once or twce, I'ndl cates once or twce a week, I ndi cates Several tines
a week, apdatinghticat @8 adpiunydingfheattimasd 1 ety . or 2 @GFd. TA'hassess: t he

intensity of synptons, an jnteryiewer. .ask standard, questions such as by
way of ex%fﬁﬁsmeéyl%@nﬁlamﬁdﬁe@t@f)ﬁ%ﬁ%ﬂ}“@ﬂﬁg%w zﬁﬁ"r‘?dfﬁa 3’9@%2‘1"&}{3 achl@r%ﬁf“ort di d
t hese nen@ggrgﬁﬁgﬁuse you? Were you able to put them out of your m nd and

t hi nk about sonet hing el se? How hard did you have to try? How nuch did they
i nt er f er e[0&PG]Hny carainl iefrd@diMestsoraetasdl Or iometial atcerss ndredl, itgmp i EB3-Esismi | d,

m nimal distres r di.sruption of activities i ndj cat.es _mder at

i ot ress SRS Bestue By el » M Bl ron s G SR P oRegr e
activiti em, ceainnihfodingtss ¥ @h@poi0Rslcds calbLed St be%Sne ddrd tC8tdnhine

di sm ssing nenories, marked disruption of activities, and 4 indicates
extreme, MACKPRE atdvRgdPS PPEJEITEEAFGEssAfistgs AR fSTiHiasSmRAdABIeS 1o

Comt ol SEkky &R D80 el dPoGP LR BoRIROLIPBARIN €006 B HIAESUL 6 used
counts a synptomas present If it has a frequency o or nore and an

I nt ensi t ycoakid2red improranert of ptdremuentiodicsedtadgeverity scores are cal cul at ed
by summ ng the frequency and intensity ratings .for each tom. 202] In
certain eﬁ’ﬁ%ﬂi IH’EF?FSDG{;{E%/ besst %F eo@??ﬁ%’icn%"éo? 46Tydﬁﬂxp"ﬁ"9“8%éﬂglﬁelgalﬂ‘lé?"si on of
CAPS is calilat gdd (h%&%m-&oﬁfmgﬁmﬁmeﬁmtﬁai(glzaﬁg.aﬁﬁreemft%ﬁ@@mtsyrrpt om
cluster is calculated. In Certain enbodi nents, a total score for core

synpt ons ofunRTiSBres disuirdatlcan dd asscpsed dytma¢asumigohidiimeedss in dhe opipoemet scor e

is conpared tq a basel.l ore to i.-ne,.t he change in,severjty of
bost -t FaieirgeS Pol HeEpd Rl fe el Bh oA mR Roy uPg et

reduct i oningfroad) ERURBlalt croleliBet g FPRbRMD L0 |AshRsL HePGRPAre dkcationsi der ed
i nprovenent of PTSD. In certain enbodi nents, an overall score on CAPS,
CAPS- 1, CAPSIrgum@ic SEAPS- CA greater than 65 is indicative of PTSD. 102031
Anot her e le i ' € IOk SMBiner(dihd-€! U

T s vel e h G B B A L B TR E AR
assessed (4tmamhoask-nvophdlineguiernnkytheadh-plf-atdide fiol reati pgstemoment sstase tr ue:
| thought .abqut it when | didn't n | avaided, |letti nmysel f . get
upset - aheSiTaThIGh Bt i DerC GRS Fhnth e ndex, TR Eat Felfove | |
from Memogiain crh@fich&RYBh andraldk iR theashBSRoR LI 8P dRE @SiheRIGIDE RS Of
pictures or thoughts about it that cane into mnd, | had waves of strong
feel i ngs @EbUPT i {yery mval irdpressds caBduuch imprpvest) afteidtrepiagnt findeatesehitilder s of

it, It felt as it n't ha ned_or .wasn't real i ed_nqt k about
P ot ur s I st B BTERE SRR, b R b Bl S8R T e

t hi nk abomtichfive éf MBSrawadtR dtlead dikorgti. | In tddinderhinidiroéntf,akd effigscyaddder it
but | didn't deal with them | tried not to think about it, Any, rem nder
brought bt thei(del Gap gacaspe the §iHicackmd AN drastd-mgidy ineiner ®nerd-arooRTAAC9h e
itens are i > : I :
(rarely), (%%?@%ﬁéﬁfnﬁ{eﬁo?ﬂaﬁgi %n%o {aé%)oz. %?'ﬁlgﬁ?éo?o arl 9%@'? l?uteéifs 8%% uIE;lrEtcl)(i/i de an
overal | asssséinmdtr.of the severity of the synptonms or overall subjective

stress. I _has syggested that a score fromO to 8 .is in the

subol i o0 agE S VBaT BN Rt e e e ed e el o
range, angk gi&al Qfort NAMLIAfeh§ InNHIREAS @YV edi8ul RN IEInO¢erfld 88Bodit@RQ4dn | N
certain enbodinents, a total or overall score of all itens on IES s

cal cul at eehdppimt seart a epreprsestione htssling seost ap HaMra t¢ detcaarh hy pynedit] ust er
is calculated. | ertain di ment.s,. _an en in e | ed to a
basel i ne ¢ glgtg f’g aggF tgr %Iildng)g%%gauc dg%]gbetm% dgsé’g&e%?'i t%‘/’[1 (%fg Réﬁ'élﬁ% Oi%%g%g%;t%i n
enmbodi mengignifisark @etlietivObf ofi cadpmdpoicniongaesdechy b3k« avpabe dAM-A ibasel i ne
score is considered i nprovenent of PTSD. [0205] The IES-R, a revision of
the IES, changed the IES by splitti ngéthe original IESitem | had trouble

falling asleep or staying asleep infé"two itens: | had trouble falling



asl eep and | had trouble staying asleep and by adding six itens to the IES

itenms. These additional itens are: 1 felt irritable and angry, | was junpy
and easi | found nyself acting or feeling gs; Vot vvas back
at that {“.y §&O%{Shad troubl e concentrati ng, Rem nders of ‘?ﬁgaus(é%

have physi cal actl ons h _as. sweatin ubl r ng,.n a, or a
poundi ng ??géﬁdf Iﬁ}fr(fvafﬂépf o WettShen rpog’%traua?[ %}g (g%%)rrgl ng Igyg#%% al so
changed t@n&d{rﬁ&ﬁs ah o@drhll scoke GRHANILA of i iéa)st 1is(indickervatof bydictyAnd goitt e a
bit), and 4 (extrerrel y). [0206] In certain enbodinents, a total or overall
score of EUNALEEHESSGHOTES R i s cal culated. In certain enmbodi ment s, a tot al
score for h S at ed. 4l

endpoi nt !sﬂgg@e})ﬁ%még&%ﬁég Tagcre gaseﬁ}wg s%tgrg t%rn%hﬁm?ﬁﬁ ange |n
severity eibpelt - dctchlﬂ%‘tﬁtimxyﬂr msgahdins—érydléenzoltkﬁawéat)a] -smignbodiude rﬁtcs’i,s a

significant reduction of an endpoint score c ared.to basel i ne..score on
the | ES- RS CORbIHERed inBrEventiit: Bropsst SYFitndnf ePHEs O s of Hor
[0207] | ngd-RG:iFGERE Lt SLAICR that S pﬁfirfﬂ%ﬁﬂeﬂ@ﬁﬁyﬁém@i are superior with respect to at

4- hydr oxy- 4- met hyl - pi peri di ne-1- carboxylic acid
(4- met hoxlgast- qmrqmmtqmtm-tgIthtb@ﬂ%z@iphnfémgﬂnﬁ@msllf)%ea?n dée frhydrext- ﬂﬁ@ethyl

post -t raupmat i rder 1 ease in
t he propol?"P?rbcﬁne"ﬁ"ca §gx grdg(%'bﬂﬁ ﬁ ﬁxe}p %@%ﬁﬁlﬁav} Eéémg& %n?%fl Hlfd y much
i npr oved)b@derg;aﬁ;quﬁotmﬁbﬁmwm In certain enbodi nents, a score of at | east
3 on the DCRP-1 is indicative of post-traumatic stress 8] In the CG1,

t he effecmzwrﬂés@emrau Ayarexy=4 4%@%91&36?@’ Bt 1egibREYlac c%ﬂ%o&y hoxyid

(4- met hox

bost -t r achaPEREER pefigfido ARk BF S e BN R Bl o
ef fi cacy baatexinisfeord iexiamygleesicdlly ef@ctiai ameemisodithre ﬂitngl,y o corobiegs® Wwith t he

ot oved) Sies {CHRERLS FRF oV e TRV DAL BRI L2 s ehiE SHRVET eat ment

is effectiyee Rk bepdr-embpdic@eisdis@dgcore of at least 3 on the CA-1 is
i ndicative of post-traunmatic stress disorder. In certain enbodi nents, the

ef ficacy (0AdX ﬂh@mmmllycaﬁffmsura@@hé ef f Hcweyoxgf4-methyl-piperidine-1-

4- hydroxy- - hyI ?§§X

(4- met hoxi/zlh}O rpho |n- -yl= Xﬁ’z %{1 }742}/1{;}31&)“‘5J othiaz E2f\{)1 a]imdeﬁat nent of
post-tr auﬁm&m&e&fléeﬂ@&ccﬂpmfed@fm Y20} wEd@iﬁ%ﬁng bothessessy ahkic @by- or
post-traumatic, stress disorder, generall : gﬁt' ,overaII score, of all

i tems on VRVRAIC sdregsaflisqiien & aHen‘méierre%aéhV?l eCtaﬁ‘eeli’fﬂ%P’rﬂf B%ore is
conpared {Qy, a;?oélpa%géd 1 SGOF fachfts MM Brkif &lﬁ;o%{rﬂeﬂa@atmaﬁeﬂa@g@ Lecagyerity
of anxiety post-traumatic stress disorder. In certaln enbodi nents, a
signifi camhomdmcfmonodacmt Odnmdhglpm ner lsg ong'kgphphr edighopea tbasfeldbnet §tore on

HAM A d f
(i sor der . TEREQERT A R B AR ro s gy srarts DS eBRRT G ‘e A Rt Flast 18

i s indi caqiong/@l, aRxtRky I@Mdapsﬁbddiﬁma terdpbhiRS8y difs@ive @mondidad 1o
Phar maceutical |l y accept abl e forns of

4- hydr oxykghm:phwfmm Peont apﬁ@ab@éﬁ@@@g/‘dgy,a}gp@ in other embodiments it is about _
(4- met hox i yl - benzot hi azol - 2-y1)-am de include acids, bases,
enol et hear/(sto aﬁSB est & e’ig}d% esters, hydrates, solvates, and prodrug for ms. The
derivati vE2is] S@dz etérathasugkiil tnhaé attto$ uplrarenokh dBtdses wilDpediids @sasagrairsaperi or
with respect to at |east one chr eristic to the corresp ndi n eytr al
agent . Th@e@pﬁvwwyffactwetaﬁwm ?ﬁf%ﬁkﬁ& AP HRBATdCacrd boxylic deld (4

(4- met hox e&m wﬁmﬁh& % ?&&%@&m @éfﬂtan%dé/]flar HLChe B c berede bt zed
prior to ornu atio I n gener

4- hydr oxywithougt twduepemnmdma‘eem -aodr oxghanee aupom [edsomelt hmwlef?ge and the

nor phol i n | - benzot hi azol - 1) -am de or har uti.cal accept abl e
derivati vgls%gﬂre Bgﬁ“é%?ﬁp cdiogy el\é Cﬁerg]nijy é"baé/u? ﬁﬁnp Gaélﬁf‘@‘g} | ve%g?r%(ﬁ r’ltH

ei ther si Hﬁ:lr?y!x;ﬂﬂ n&é&y@%ﬁﬂ%hﬂﬁﬁeﬂ%hr%ﬂyﬂc anot figd t hepapgaushc7-agepolinFhg-

phar maceut1 cal ngﬁ,m tions will be useful, for exarrpl e, for the treatnent
of post- tbwmaze B@@gdwslbb@e@mmﬁse@@f% PhsrReGCHpERl CPBRITPIE oY SiE 0f

t of
car boxyl | S5 AR ATy b RERE (< o aemmal drmasthor By el St o

parenteral (e.g., intramuscular, mtravcnous or subcutancous) Composltlons can, by way
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phal inaceutically acceptable formmy vary w dely depending on the
severity of the post traumati c stress disorder, the age and rel ative health
of the s potency of the conmpound used and ot er factors.

certain 3&@ gt%?%t} a ther apeutl cally effectl ve anmount” E/EF%‘}SWF/Q%%M 0 1

per  day. PHOBEHRS “BREORN AR PR AR P 800 T £99ARonrmggds " O

g/ kg/ daypovldes, &liahiged tdleGe taratuttueﬁmatuﬂsﬁst Suchdiisapeyts eebtoys ethegtive
anmount for a 70 kg human is fromabout 7.0 to about 3500 ng/day, while in

ot her enb@iétﬁmmrepitatte icemapratian P01 arg etbmnsect@ﬁ, mggmgal {0248k y-Brractbyl-
g;g'ep,‘;i;?/ n]%tgjlenlu#]né(% é 031[] ?)ix r(it la{c:}}fd ¢ o egtih SUC ({ I -yist?enzy)\‘fhtazol@f-yﬁ%lmetdé O

4- hydr OXyccﬁaﬁﬂEﬁtfb&‘ﬂ wlilihpetr Ilé&bmﬁné Iﬂﬁﬁbweyﬂtwﬂya@dcépté&e excipient.  Acceptable
met hoxy- 7 phol i n-4-yl - hbenzot hi azol - -am de for post-traumatic stress

di sor der wctmtm% a@n%@ﬁé?ﬁé}ﬁmﬂ%ﬁﬁ% W&hoeﬁwaﬁmemaﬁe@ GBOHIHRE EHa)

know edge, lg)n@]

exanpl e an cggggér %Qi?%{% ?ﬂoe(r)ltaerw&% %?}8\4)? t%mr?e%ﬁ?t’ﬁ%c?géelﬁ%%@ ?{ car boxyl ic
acid (4-ng, tfov(yxampi@rqghcsbhm Iy, lsemzsohthloa,zml th@ cyst) ofcami abeosad kbmpasition,

adm ni stered as phar paceuti cal ons .b of the follow ng routes:
oral, sysBE&RE ¢ lpben%tléﬁ?&?é‘?lw n}?ﬁ?{mﬂ]ﬁé’éfﬁg gvagtuppom tory) or

par ent er aj620 8} Solid tiﬁli%rﬁ@e@ﬂt%%ﬁﬁpteﬂtﬁﬁcﬁtd@%l?% QF c2HRANLANRAHS): 1infRAPPsSi ti ons
can, by way of exanple and w thout |mtat|on take the kiln of tablets,
pills, capsigheslluloemtalel ghepose, pasiaser sicroseaehitinenalt.alceaBenrt dialln siliae gons,

sol uti ons [ a I i of.her nropri.ate

composi tlzgng%%gt%{‘ﬁb&&t% soﬁl n%e‘éoféa;f?t?, §1&9e3§tnz§?r§%{ea%?e\,’ sSHihE en RURRE CRT a3k 8

4- hydr oxymdik neidhiyd ﬁ!kepdmtpdd agd dengisslbiooyipiataabflbe selected from for example and

(4- met hoxy- 7- mor phol i n-4-yl - benzat hi azol -2-yl)-am de in conbl nation with at

| east oneVPR%H HEEGeR cvatery cthanodptlure, @S@@V‘ﬁp‘éﬁtycmﬁé@ewfétbt gileypslpight s are,
by way Ofthgg‘@ﬁrﬁ)#&ro%?ﬂl Vﬁngrﬁlﬂu@er?etametﬁl thetil QR %! €. ef%t&’: AETL R LAt i on,

and do not adversely affect the therapeutic t he "conhpoun Such
exci pi entmnmyalbre feorme xahplia). albrg fesioli hlqutdimqmaﬂs, sentudal;i dorotnjeatabli he case
of an aer os i t.ion eous, exc t ener . IIy avai l able to
one of ski lIltl r}ﬁg"%grtfy Wfﬁgﬁs%"@@q g° ‘i) ﬁ‘r?ﬁt:gﬁﬁ‘iﬁ%ﬂ G Bt t—?ﬁt 89Y5QEY ude by
way of examplbg: and gcbROULommbkdeat 485 %ia?rlfehuse@etu UbRSR, th%aéoﬁlpogﬁcy%f)se

| act ose, sucrose, gelatin, malt, rice, our, chalk, silica gel, magnesium
st car at e, 2o ﬁ@ﬁ'f’stkﬂﬁ?fﬁaéeb S@F‘?}éelfw thifopiaBese e be way o ramplsl ol wighoudlr i ed
skimm | k o Kk ol.ld excipicnts nmay be sel ected
fromfor ]g}(lg%p eﬁg%%ln o C?bj)} ife 3 t@%hﬂd\%a% Jer et hanol, glycerol, propylene
gl ycol anmzwa;rTthpha@mhcmmtcdthﬂragﬂtamgmt bosky ofy @étckahlﬂu m:nd anthoad hmitﬁgﬁ[ abl e or
synthetic origin ge. peanut oi l EO ybean oil, mneral oil, sesane oil,
etc.). PrPEPYYd PIGH s v sSolpbihErh uftEiigETs oF g egeaibl enesifiges ons,

i ncl ude by, ppapeRf ccﬁ&ﬁ%ﬂﬂ@l @d@?ﬂt%"‘@ﬂﬂ%{t vdrlifh E@ds%tt%?&(ure,%@e&ema HEOUS
dextrose and glycols. Conpresséd gases may be used di'sperse the Tonpound
i n aer oso4gchBr vr amgmdag@seslns wettaib| embodintehiss ey pme canteinbstillaythof

exanpl e apd w t hout tation nitr \ bon di oxi.d ni.t rous .oxi de,

oror 1 02 TAT Rl bl b o ST B BB LG e T hiih

Wi t hout | fontiRtidiare ABICEBNE, A CR N Bbiiko HRSASYAE PNOS1ic&RcdbSlibey $985,
stabilizers, wetting a\gMnts enul sifiers, sweeteners, colorants,

f1 avor ant §7tﬁ§‘élfta§mflo?a Aok Prplishag Eé’ﬁt]?tﬂil)b pressure, buffers, maski ng agents
or anti ox t r I I

t her apeut%gggﬁ @hcvgrﬁu&ﬁlifaiﬁ Hg’ﬁgé’g‘g ?ﬁ%f@%‘f%&%}ﬁ:&% i ca# Iacar riers
and t hei rmbgihninkatibenstidiel-dedeahiedn il o&mplasttlédt f'rmpsi@ry%fm@gidpﬂn(ﬁng

Phar maceufi cal Sciences 1985, 17th ed. EasﬁtTé Mack Publ i shing

Conpany. POSTEIPITHECRBURPC OF A Aoax 5290 vmﬂoe@fyewfapﬁ@quwegt Boiky i o
acid (4- nghio¥ork knm%Q@Qtok@oqukﬁfltrptﬁ@éﬂh?bﬁsﬁﬁﬂacc%hk‘é)sm@ﬁ@cgeIﬂ %Entepa? the

conposi tion may vary w dely depending for exanple, upon the type of

f ol i nul at figh composatiarf wal wminrisd Geag)’e ki 08¢ W@f(thqmoemosmhmdef@tahb'r%f/act ors
known to thos Of skill in the.a rmaceutical. scien ener al ,
the final® ng%/g i Y1 O it th[:lre%%%?r @gng g?neiﬂp}ew P SIS of ﬁlteﬁeea Yound,

pref erabl Mld?tﬁ%emtédﬂ céBYodionNstaddniifistefc@mMiandedle Bet Bkakd CoreX fir RbAituo0s
excipients. Preferably the pharmaceutical conpositi on is admnistered in a

single unit dosage formfor continuous treatnent or in a single unit
dosage formad libitumwhen relief ofzgsyrrptoms is specifically required.
102171 The 4- hydroxy-4- et hyl - pi peri di ne-I-carboxylic acid

(4- met hoxy-7-nmor pho [in-4- yl-benzothiazol-2-yl)-am de or a

phai maccutically acceptable formthereof is adm nistered sinultaneously



EXAMPLES Exanple 1 [0219] A clinical study is perfornmed to denonstrate the
efficacy and tolerability of 4- hydroxy-4-nethyl-piperi

di ne-1-c i i d(4- met hoxy- 7- nor phol i n-4-yl - ben$%é§' - 2-y0-am de
in the tS%ggﬁ%hFﬁ§§ post-traumatic stress disorder (P bgﬁﬁ%%%T%The
research design includes an 8-week random zed, doubl e-bl.ind .

bl acebo- CETPET Bd Tt FedPRENTIE Apsee JPITA. fry HPEL- ADSTe FFT i SRR A:

1- car boxydpegifiaglirefdiredyet hoxy- 7- mor phol i n- 4-yl - benzot hi azol - 2-y1) - am de for

the treatment of PTSD. [0221] After signing an informed consent and neeting
i ncl usi onft@%dl Tisi bhy@eky-émpcihylpicrigines! -eareoxyiia doi( 2 ek thasyrewernhelieft her

4- hydr oxy-4- met.hyl -.pi peridine-_ 1 -carboxyl. c,acid ” .
(o et hoxy S PP RO B e RO 65 Aemialls, 3o 5% or® ¢ e

8- week dugdatih@teredtimiufghcbtigdy stitidyri@ tphar Afae iadiim@iatibAioNsnd femoeengfahd zat i on
|l og and verify the order for the placebo or 4-hydroxy-4-nethyl-piperidine-
1- car boxy#ioFe 385 ( 4- met hoxy- 7- mmphol i n- 4- yI - benzot hi azol - 2-y1) - ani de in

| ook-a-1i @?}%&gﬁ{(ﬁ%ﬁ%y LRLS mgﬁ%ﬁ%&rﬁhe i%iu%i«f‘gf Jo%%ﬁiéiﬁggxaﬁmpé. iance is

assessed 21 Based on synptonmatology an ccurrence of side

effects, the investigator may increase the nedication in 20-40 ng

i ncrenment Qa%hgéerated, until a maxi mum t herapeutic benefit is achieved.

The dosingxﬁﬁ per day unless twi ce per day is better tolerated.

Conpl i ancgxdrsni@ssessed by pill count at week 4 and week 8. [0223] Efficacy

~is neasured %y at | east one of the follow ng assessnent scales: @ obal
AssessnenttZd?] £ulietdabrivdyg iy mafrmedite disprivaidine riflSeasy edd paigpbidéne 4 CAPS)

Qinical @'(ﬁggj-4~InMy?-%§ﬂe%.ﬂin%«e\l\!&%ogc¥li9 f lflcri]c? SS ((g%étﬁc}xy—7—morpholin~4-y1—
benzothiazol-2-yl)-amide in the treatment of post-traumatic stress disorder (PTSD).
[0220] The research design includes an 8-week randomized, double-blind, placebo-
controlled treatment trial of 4-hydroxy-4-methyl-piperidine-1-carboxylic acid (4-
methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-amide for the treatment of PTSD.

[0221] After signing an informed consent and meeting inclusion/exclusion criteria,
patients are randomized to receive either 4-hydroxy-4-methyl-piperidine-1-carboxylic
acid (4-methoxy-7-morpholin-4-yi-benzothiazol-2-yl)-amide or placebo for the 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 1n look-a-like tablets. Patients’ symptoms, side
effects and compliance is assessed bi-weekly.
[0222] Based on symptomatology and occurrence of side effects, the investigator may
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.
[0223] Efficacy is measured by at least one of the following assessment scales:

e  Global Assessment of Functioning (GAF)

* (Clinician Administered PTSD Scale (CAPS)

¢ (Clinical Global Impression Severity of Illness (CGI-s)

¢ Clinical Global Impression of Improvement (CGI-1)

e Davidson Trauma Scale (DTS).

-29-



C.inical dobal Inpression of Inprovement (CA-1) Davidson Trauma Scal e
(DTS). Ham | ton Anxiety Scale (Ham A) Mont gonery-Asberg Depression
Rating S DRS) Treatnent Qutcome PTSD rating scale (TOP-8) 10224!
The subj Ce‘g{ﬁ?“%w{%éﬁ on criteria are: Diagnosis of PTSD‘"?WQ%ZG%WQ firmed by
M ni International Neuropsychiatric Interview (MN) and CAPS Age 13 or

ol der No subst afE@ipLABx gy MalséHamre for the previ ous 4 weeks (except

e Oy e o MR L 98B MERR! SQR! GuRBRsat T on Tor 2 weeks
e Treatment Outcome PTSD rating scale (TOP-R)
{0224} The subject inclusion criteria are:
e Diagnosis of PTSD that is confirmed by Mini Intemational Neuropsychiatric
Interview (MINI) and CAPS
e Age 13 orolder
¢ No substance abusec or dependence for the previous 4 weeks (except for
nicotine and caffeine)
¢ Free of psychotropic medication for 2 weeks (except 4 weeks for fluoxetine)
e Clinically normal physical and Iaboratory examination (Liver function tests
(LFTs) up to 2.5 times the normal limit is allowed.)
¢ 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
e - Signed informed consent
¢ Male or female, any race or ethic origin
{(}225] The subject exclusion criteria are:
¢ Lifetime history of bipolar I, psychotic, or cognitive disorders
e Actively suicidal, homicidal, or psjchotic
¢ History of sensitivity to 4-hydroxy-4-methyl-piperidine-1-carboxylic acid (4-
methoxy-7-morpholin-4-yl-benzothiazol-2-y1)-amide
e Unstable general medical conditions
s Score = 0 on Question #10 of MADRS regarding suicidal ideation
® Women who are pregnant, planning to become pregnant or breastfeed during
the study
[0226} Fulfiliment of only one exit criterion is needed to exit the study. Exit criteria are:
¢ (Completion of the study |
¢ 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

® Acute development of suicidal ideation, homicidal ideation or psychotic

Symptoms
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Clinically normal physical and | aboratory exam nation (Liver function tests
(LFTs) up to 2.5 tines the noting limt is allowed.) Wnen of chil dbearing
potential_ rnust be using nmedically approved nmethods of birth control such as

a condom™QHPRLEYnt rol pill, Depo-Provera, or diaphr anqu{J%%ggg?m ci des
Signed informed consent Male or female, any race gr ethic origin [02251
The subj ect ext| YSTSATE Tt YFPPRY &8 Mepspredtivng S‘Fﬁ*’%togNV‘EW BRSOV e on
psychotic, or cogpjtive disorders Actively suicidal, homcidal, or
psychotic History of sensitivity to 4-hydroxy-4-nethyl-piperidine-1
-carboxyl i ¢ acd dP{rdicipam hwoeliei? requegp odxitithdstydly benzot hi azol- 2-y1l) - am de
Unst abl e general nedical conditions _Score? 6 on Questiagn #10 of MADRS

regardi ng sui ¢ dahe inﬁ%‘htf‘?foﬁddi%ﬁ]eﬁswliﬁtf%ﬁ“é d5vasg PEIE 1O BnithYy C8%8&Cone
pregnant or breaghfcede dHEdiNRioh "R §kU#¥d in the protocol, for the control of the

subjects psychiatric symptoms
e The subject becomes pregnant during the course of the study
e Investigator’s judgment that it is no longer in the best interest of the patient to

continue in the study

Example 2
{6227] A clinical study is performed to demonstrate the efficacy and tolerability of 4-

hydroxy-4-methyl-piperidine-1-carboxylic acid {4-methoxy-7-morpholin-4-yl-
benzothiazol-2-yl}-amide in the prevention of PTSD.

{0228] The research design includes an open-ended randomized, double-blind, placebo-
controlled treatment ftrial of 4-hydroxy-4-methyl-piperidine-1-carboxylic acid (4-
methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-amide for the prevention of PTSD. After
signing an informed consent and meeting inclusion/exclusion criteria, patients are
randomized to receive either 4~hyd1'oxy—4—methjl—piperidine—1-carboxylic acid (4-
methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-amide versus placebo for the 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-yi}-amide in look-a-like tablets. Patients’ symptoms, side
effects and compliance are assessed bi-weekly.

[6229] 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 18 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:

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

s Clinical Global Impression Severity of lllness (CGl-s)
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[02261 Ful fillment of only one exit criterion is needed to exit the study.
Exit criteria arc: Conpletion of the study Severe and intol erable side

ef fects % %‘do?%%&%xy' 4- et hyl - pi peri di ne-1- carboxyl i CP%]Q{}Q@%%W 034

(4- met hoxy- 7-"nmorphol i n-4-yl - benzot hi azol - 2-yD- am de or ace reat ment
Acut e devel opnent...of suici.dal ideat}jon, hom cj i deation or psychotic
synpt ons W)r"sehpﬂ‘ﬁﬂo@o&}ﬂwm(’%gfﬁgggw&%(g&énscore of 7 (very much
worse) on CA -1 Participant'.s..e i.Ccit request to exit the study The need
for additional® pgﬁ‘@ﬁ% n?%r%%‘rgag?a&%@*%)t’ her than the study drug or adjunctive

medi cation as speglfiledsin 7 col, for the control of the subjects
psychiatric syrrp?g@@'m%%ﬂ%tgg}gggt(ﬁ Igc nmes pregnant during the course of the

study I nvestigahQhidnl-KAamEnt dhakibd b l.QRgehrEN the best interest of
the patient to contnig%ugp}idn th% s?udi} Exarwpglrge)caLZCq J
s Treatment Outcome PTSD rating scale (TOP-8)

e Diagnostic and Statistical Manual IV (DSM-1V)

{8231] The subject inclusion criteria are:

¢ Absence of PTSD, confirmed by MINI and CAPS
s Age 13 orolder

» No substance abuse/dependence for the previous 4 weeks (except for nicotine
and caffeine)

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

¢ Clinically normal physical and laboratory cxamination (LETs up to 2.5 times
the normal limit is allowed.)

»  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)

e Signed informed consent
e Male or female, any race or ethic origin
[6232] The exclusion criteria are:

« History of PTSD

e Lifetime history of bipolar 1, 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

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

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

[6233] Fulfillment of only one exit criterion is needed to exit the study. Exit Criteria are;

« Completion of the study
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[0227] A clinical study is performed to denonstrate the efficacy and
tolerability of 4- hydroxy-4-nmethy |-pi peridine- 1-carboxylic acid

(4-nmet ho | i n-4-yl benzot hi azol -2-yl)-am de in r tion of
PTSD. §¥§%“$ﬁé£§§search desi gn includes an open ende ’E§ﬁ§8§¥§&ﬁ,
double bl i nd, cebo c ntrolled tr

4- hydr oxy- 4- me h lev n 1 %bl sidg B%i%?ﬁg y‘}{i g thyi Ilzuperidmc -1-

met hoxy- 7- nnrpholﬁg ?WG 1WW¥ Boyif- dﬁﬂﬁ@mﬁgWﬂ%ﬁ%ybﬁ@#EﬁFlon of

PTSD. After signi ned consent and meet i ng i ncl usi on/ excl usi on

criteria, patlents r.ando ecei ve eit
4- hydr oxy- 4- net hy) E‘ gﬁP@Pﬁgb%T“mggﬁgﬁ§9pﬂ5mﬂ89§*€%£mnOrpﬁmm“w
met hoxy- 7- nDrphoIWﬁ I-benzothlazol 2-y1) - anmi de versus placebo for the

8-week durati On hAgﬂez!.r O?gllgg% T %KPH] (rS‘OrIg’IaC gle Wn%l n&lgén%%lgtO?Engndom zation

log and verify t pIACcebs or
4- hydr oxy- 4- ne{ hxshﬂﬂpgﬁtuaapﬂaﬂﬁq)ﬁé&fe@ ﬂhgsﬁo%d (4- met hoxy- 7-

nmor phol i n- 4-yl - benzot hi azol - k-a-like tablets. Patients'
synptons, sides efTheat® fansickml p3oERroPIEIraSS 6&SLHaD e WeRK dYyg §:0229] Based

on synpt onat ol 0g¥4AndiveeEdidaBRE s Qhcisibds BE RESSI , f6NBe b&h‘ﬁ%%f&ét or can
increase the nedigal &§%gﬂ@m%@ 49 ggmlncrenents as tolerated, until a

maxi mum t her apeuti ¢ benéfit is”a hleved The dosing is once per day unless

twi ce per day d Sﬂ@&&l%&ctb@doﬂfe@%%éna@@lﬁﬁhg RGBS orHse8aed by pill count at
week 4 and week 8 0230] Efficacy is nmeasured by at | east one of the

foll ow ng assess@amﬁu&ﬂak@sdgn&idhak1¢msbs§nemﬂm@kﬁﬁﬂ@ﬁ%hﬂnhm@m&ﬁﬁE)

dinician Adm ni séeinediPhSkudeal e (CAPS) Cinical d obal |npression

Severity of Illness (CGL-s) WD 2009/015236PCT/ U52008/ 070934 dinica

G obal | re55|on of Inprovenent (COLT) Davidson Traunma Scal e (DTS).
xamg &3

[0234] A clinical study is conducted to demonstrate the efficacy and tolerability of 4-
hydroxy-4-methyl-piperidine-1-carboxylic acid (4-methoxy-7-morpholin-4-yl-
benzothiazol-2-yl}-amide combination therapy in the treatment of PTSD.

[0235] The research design includes an 8-week randomized, double-blind, placebo-
controlied treatment trial of 4-hydroxy-4-methyl-piperidine-1-carboxylic acid (4-
methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-amide for the treatment of PTSD. After
signing an informed consent and meeting inclusion/exclusion criteria, patients are
randomized to receive either 4-hydroxy-4-methyl-piperidine-1-carboxylic acid (4-
methoxy-7-morpholin-4-yl-benzothiazol-2-y1)-amide or placebo for 8-week duration.
Patients can also receive therapeutically effective doses of prazosin, valproate,
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
cffects 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, unti! 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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Hami | ton Anxiety Scale (Ham A) Montgomery-Asberg Depression Rating Scale
(MADRS)  Treatnment Qutcome PTSD rating scale (TOP-8) Di agnostic and

Statisti IV (DSM1V) [0231] The subject inclusion criteria are:
Absence é%lg’q{%%&l%éonfl rmed by M N and CAPS Age 13 or PETHRI98G89% st ance

abuse/ dep for t he Vi 0 xcept for nicotine and

caf f ei ne) ﬁﬁgﬁgg WC%Q%%S'F?@W@L{?F@H?@&{ BFIE ARpFSRECHt 858t 4 weeks for
fl uoxeti ne) cal | y not mal Ehy5|cal and | aboratory exan1nat|on (LFTs up
to 2.5 tines theqh@WWé“ﬁﬁqﬁmxﬁ uiHPBRE §9RE) Woen of chi | dbear i ng potenti al

Condom bi 1t Somt oo PR 0 FrB s CoPShi aphr agm wi th spel m ci des)
¢ Clinical Global Impression Severity of Illness (CGI-s)
e Clinical Global Impression of Tmprovement (CGI-I)
¢ Davidson Trauma Scale (DTS).
¢ Hamilton Anxicty Scale (Ham-A)
¢ Montgomery-Asberg Depression Rating Scale (MADRS)

e Treatment Outcome PTSD rating scale (TOP-8)

[0238] The subject inclusion criteria are:
e Diagnosis of PTSD, confirmed by MINI and CAPS
e Age 13 orolder

» No substance abuse/dependence for the previous 4 weeks (except for nicotine
and caffeine)

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

»  Climcally normal physical and laboratory examination (LFTsup to 2.5 times
the normal limit is allowed. )

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

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

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

o Unstable general medical conditions
¢ Score = 6 on Question #10 of MADRS regarding suicidal ideation

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

[0248] Fulfiliment of only one exit criterion is needed to exit the study. Exit Criteria are:
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Signed info'ined consent . Male or female, any race or ethic origin |
The exclusion criteria are: Hi story of PTSD Lifetinme history of bi

psychotic, or cognitive disorders Actively suicidal, homcidal,
psychot i YOO of sensitivity to PCT/US2008/670934

4- hydr oxy- 4- met hyl - pi peri di ne-1-carboxylic acid (4-
net hoxy- 7- mor pholGopwictign op &5 s81ki azol - 2-y1) - ani de  Unst abl e general

conditions Score? 6 on, Question #10Q. of regardi ng.sui.ci dal ideation
Voren who ar e brgg‘g%ﬁf‘?d %’ﬁﬂﬁ?iﬁg#a&ﬁ%&@me N iaberaed duri ng

t he study [0233] ©

PRyl agisHe-ragthesat

the study. Exit @GHCelerteatragns:

» Acute development of suicidal ideation, homicidal ideation or psychotic
symptoms

s Symptoms worsen as measured by a Score of 7 (very much worse) on CGI-I
» Participant’s explicit request to exit the study

¢ The need for additional psychotropic drugs, other than the study drug or
adjunctive medication as specified m the protocol, for the control of the
subjects psychiatric symptoms

¢ The subject becomes pregnant during the course of the study

¢ Investigator’s judgment that it is no longer in the best interest of the patient to
continue in the study

Example 4
[0241] A clinical study is performed to demonstrate the efficacy and tolerability of 4-

hydroxy-4-methyl-piperidine-1-carboxyiic acid (4-methoxy-7-morpholin-4-yl-
benzothiazol-2-yl)-amide in the treatment of PTSD in children,

[0242] The research design includes an 8-week randomized, double-blind, placebo-
controiled treatment trial of 4-hydroxy-4-methyl-piperidine-i-carboxylic acid (4-
methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-armde for the treatment of PTSD.

[0243] After signing an informed consent and meeting inclusion/exclusion criteria, the
patients are randomized to receive either 4-hydroxy-4-methyl-piperidine-1-carboxylic
acid (4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-amide or placebo for an 8-weck
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 mcrements, as tolerated, until a maximum
therapeutic benefit is achieved. The dosing is once per day unless twice per day is better

tolerated. Compliance 18 assessed by pill count at week 4 and week 8.
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psychi at ricen sprpeitnmsf neetipé subj ect becomes pregnant during the course of
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i nterest BP0 TR E e B R At s uodiad Boos Bl ' [ Go301

clinical study is,conducted to.denpnstr the efficacy and tolerability of
o aroxy: 4 mit hol SR e b S R R AL e
(4- met hoxy- 7- npr Eﬁ%%%‘ﬁd&ﬁh%%?&&%ﬁﬁé&hé &Xps)am de conbination therapy in
t he treat ment of )
¢ Clinician Administered PTSD Scale (CAPS-CA)
e Clinical Global Impression Severity of Tllness (CGI-s)
¢ Clinical Global Impression of Improvement (CGI-I)
e Davidson Trauma Scale (DTS).
e Hamilton Anxiety Scale (Ham-A)
¢ Montgomery-Asberg Depression Rating Scale (MADRS)

e Treatment Qutcome PTSD rating scale (TOP-8)

10247} The subject inclusion criteria are:
o Diagnosis of PTSD, confirmed by MINI and CAPS
« Age 12 or younger

¢ No substance abuse/dependence for the previous 4 weeks (except for nicoting
and caffeine)

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

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

« 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)

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

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

« Unstable general medical conditions
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[ 0235] The research design includes an 8-week random zed, doubl e-blind,
pl acebo-controlled treatnent trial of
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patients are rand6MiZebon QUFIERiR OBV HUES regarding suicidal ideation
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tabl ets. Patient §, . S¥RLANE, Si de effects and conpliance are assessed
bi - weekly. Based on synpt omat ol ogy and occurrence of side effects, the

i nvestigat or incneagsesvibemimRdr aatiianddaior Onhlca ilNehEIEM, Shor@S t Ol erat ed,
until a maxi mrum thggapeuti c benefit is achieved. The dosi I'S once per day

unl ess twice per day is better tolerated. Conpliance is assessed by pill

count at week 4 sndipwaskvd@sen ds@23dlredhy b Sasy of 3 (FRAEMEEAoRY) & cheast one of
the foll owi ng assessnent scal es: d obal Assessnent of Functioning (GAF)

dinician Adnmieni BtrécipdntRTSPLSE alqeest @ARS)the Guiyi cal d obal | npressi on
Severity of Illness (Cd %@& Cinical dobal Inpression of Inprovenent
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Mont gorer y- Asber gliDepive sidatiRats spgeiBedingh¢ MABRS), for the control of the

subjects psychiatric symptoms '

¢ The subject becomes pregnant during the course of the study

» Investigator’s judgment that it is no longer in the best interest of the patient to
continue in the study

Example 5

[0250] Studies were carried out in vitro and in vivo to investigate the specificity,
selectivity and activity of 4-hydroxy-4-methyl-piperidine-1-carboxylic acid (4-methoxy-
7-morpholin-4-yl-benzothiazol-2-yl)-amide. The in vitro studies examined binding and
functional inactivation of Asa receptors, and unspecific interaction with other 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
Aap receptor agomst-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 Asa receptor (pKi 8.3) with approximately 230, 110 and 260-fold
selectivity compared to to hA;, hAss, and hA;, respectively. 4-hydroxy-4-methyl-
piperidine-1-carboxylic acid (4-methoxy-7-morpholin-4-yl-benzothiazol-2-y1)-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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Treatnment Qutcone PTSD rating scale (TOP-8) [0238] The subject inclusion
criteria are: Diagnosis of PTSD, confirned by MN and CAPS ‘Age 13 or

ol der No substance abuse/ dependence for the previous 4 meeks‘&éﬁcept for
ni coti ne ¥RPREIFE ne)  Fr ee of psychotropic nedicati o ¥By2 %/ BEks (except
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ethic ori ]%(dn orly(—) ~§‘196 hy Bﬁ;eﬁéﬂz ) %Céari%):v(((}:r i i Ok | ter(ha{net oxy~7~m0rphoi1n~4 yl-
benzothiazol-2-yh)-amide has a 1900-fold selectivity for the A, receptor over the targets
tested {except for the adenosine transporter, where 4-hydroxy-4-methyl-piperidine-1-
carboxylic acid (4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-amide showed 55%
displacement at 10 uM). Cellular biology assays on 16 enzyme targets showed that 4-
hydroxy-4-methyl-piperidine-1-carboxylic acid (4-methoxy-7-morpholin-4-yl-
benzothiazol-2-yl)-amide has a 1900-fold selectivity for the Ajs receptor over these
targets, and only inhibition (88% at 10 uM) for the phosphodiesterase (IV) enzyme was
detected.
[6253] A functional assay assessed the ability of 4-hydroxy-4-methyl-pipenidine-1-
carboxylic acid (4-methoxy-7-morpholin-4-yl-benzothiazol-2-yi)-amide to antagonize
NECA (a non-specific adenosine receptor agonist) stimulated Ca** flux in hA;s-Go16-
CHO cells. 4-hydroxy-4-methyl-piperidine-1-carboxylic acid (4-methoxy-7-morpholin-4-
yl-benzothiazol-2-yl)-amide inhibited A;s-mediated responses with a pICsy value of 8.83
(Hill slope 0.6). 4-hydroxy-4-methyi-piperidine-1-carboxylic acid (4-methoxy-7-
morpholin-4-yl-benzothiazol-2-yl)-amide antagonized the NECA-stimulated Ca®" flux in
hA-Gol6-CHO cells with pICsg value of 5.22 (Hill slope 0.7). These data indicate that in
this assay 4-hydroxy-4-methyl-piperidine-1-carboxylic acid (4-methoxy-7-morpholin-4-
yl-benzothiazol-2-y1)-amide exhibits >4000-fold selectivity for the hAy, receptor over
hA,.
[0254] APEC (2-[(2-aminoethylamino)carbonylethyl-phenyl-ethylamino]-5'-

~ ethylcarboxamido-adenosine), an Ay, reccptor agonist, rcduces spontaneous motor

activity in a dose-dependent manner. APEC-induced hypolocomotion s attenuated by
selective Apa receptor antagonists but not by selective A; receptor antagonists. The
ability of 4-hydroxy-4-methyl-piperidine-!-carboxylic acid (4-methoxy-7-morpholin-4-
yl-benzothiazol-2-yl)-amide to block APEC-induced hypolocomotion in rats was assessed
to determine its in vivo potency and its efficacy as a selective A4 receptor antagonist.
[0255] Administration of oral (po} 4-hydroxy-4-methyl-piperidine-1-carboxylic acid (4-
methoxy-7-morpholin-4-yl-benzothiazol-2-y[)-amide to Wistar rats significantly reversed

APEC-induced deficits in locomotor activity compared with controls, with 1Ds and 1Dgg
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Lifetinme history of bipolar I, psychotic, or cognitive disorders Actively
suicidal, homcidal, or psychotic H story of sensitivity to

4- hydr oxy,z.4- hyl - pi peridine-1 -carboxylic acid (4- _
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conditions ., Score? 6 O estion #10 of MADRS regardi ng suicidal ideation
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ect S (& TSRl ARLRTBIL B ALabeITRLPh el el am s on Plgcehe
psychot i cady nptdiBoxy-7-morpholin-4-yl-benzothiazol-2-yl)-amide administered po in doses
ranging from 0.3 to 10 mg/kg, followed by a subcutaneous injection of 0.01 mg/kg of
APEC, Control animals received vehicle only or vehicle and APEC. The animals were
placed in plexiglas test cages with arrays of photocells linked to a computer, and motor
activity was recorded for 15 min. Data are mean + SEM based on § animals per group.
Administration of 4-hydroxy-4-methyl-piperidine-1-catboxylic acid (4-methoxy-7-
morpholin-4-yl-benzothiazol-2-yl}-amide significantly reduced APEC-induced deficits in
locomotor activity, confirming ifs efficacy as a selective Aja receptor antagonist, *
p<0.05 as determined by the Mann-Whitney test.
[0257} The antidepressant activity of 4-hydroxy-4-methyl-piperidine-1-carboxylic acid
(4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-amide was tested using three validated
models of depression: the swim stress test stress-induced anhedonia test and the test of
differential-reinforcement-of-low-rate (30 seconds) (DRL 30). All tests were performed
on Wistar rats,
[0258] The 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
mmmobility is considered indicative of potential antidepressant-like properties of a
particular drug.
[0259] Administration of 4-hydroxy-4-methyl-piperidine-1-carboxylic acid (4-methoxy-
7-motpholin-4-yl-benzothiazol-2-yl)-amide po to female rats significantly decreased the
mean total duration of immobility in a swim stress test in a dose-dependent manner
compared with controls (Figure 2). A similar result was obtained with desipramine
(100 mg/kg po), the TCA used as a reference drug.
[0260] Female Wistar rats received 4-hydroxy-4-methyl-piperidine-1-carboxylic acid (4-
methoxy-7-morpholin-4-yl-benzothiazol-2-yI)-amide po at doses of 3, 10 and 30 mg/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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vehicle by intraperitonesl (ip) injection once daily for three weeks. Self-stimulation
behavior was recorded twice-weekly to follow development of stress-induced anhedonia,
determined as the % variation in self-stimulation threshold (anhedonia index).

[0263] Animals treated with 4-hydroxy-4-methyl-piperidine-1-carboxylic acid (4-
methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-amide re_tumed to normal levels of reward
sensitivity after one to two weeks of treatment (Figure 3) while vehicle-treated, stressed
animals remained anhedonic for three weeks following testing. These results provide
further evidence of the antidepressant properties of 4-hydroxy-4-methyl-piperidine-1-
carboxylic acid (4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-amide.

[0264] After being exposed to various mild, intermittent and unpredictable stressors for 3
weeks, anhedonic male Wistar rats were given 4-hydroxy-4-methyl-pipenidine-1-
carboxylic acid (4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-amide ip daily at doses
of 1 or 3mg/kg for 3 weeks. Control animals were treated with vehicle only. Seif-
stimulation behavior was recorded twice weekly to follow the development of anhedonia,
determined from the % varnation in self-stimulation threshold (arbitrarily defined as 15
stimulation requests per minute= anhedonia index) Data are mean = SEM based on 7-8
animals per group. Administration of 4-hydroxy-4-methyl-piperidine-1-carboxylic acid
(4-methoxy-7-morpholin-4-yl-benzothiazol-2-yi)-amide caused a significant 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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102451 Patients are given supportive clinical managenment during the clinic
visits. An investigator is available by tel ephone 24 hrs a day in case of
energency. Patients may be seen nore often if needed. 02464 Efficacy is
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rating chrlndelgr-le_s%l)nt%) such as TCAs, increase the time between responses, thereby decreasing
the response rate. They also increase the number of reinforced responses 1.e. repeated
pressing of the lever at least 30 seconds after the initial pressing of the lever. Opposite
effects are observed with atypical antidepressants such as nomifensine and with
benzodiazepine-like anxiolytics.

[0266] Administration of 4-hydroxy-4-methyl-piperidine-1-carboxylic acid (4-methoxy-
7-morpholin-4-yl-benzothiazol-2-yl)-amide po to male rats caused an increase i total
mean number of responses and a decrease in the mean time between responses that was
dose-dependent (Figure 4).  4-hydroxy-4-methyl-piperidine-1-carboxylic acid (4-
methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-amide was also associated with a decrease
in the number of reinforced responses.

[0267] These data show that 4-hydroxy-4-methyl-piperidine-1-carboxylic acid (4-
methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-amide  behaves like an  atypical
antidepressant and also exhibits anxiolytic properties.

[0268] The anxiolytic properties of 4-hydroxy-4-methyl-piperidine-1-carboxylic acid (4-
methoxy-7-morpholin-4-yi-benzothiazol-2-yl)-amide were tested using the elevated plus-
maze, widely used as an anxiety paradigm, and based on the natural aversion of rodents to
open spaces and heights. Animals are placed in the center of an elevated maze containing
two closed and two open arms. The time spent in the open arms of the maze, together
with the number of times the animals enter the open arms of the maze, are taken as
indices of the level of neophobic anxiety of these animals.

[0269] Administration of 4-hydroxy-4-methyl-piperidine-1-carboxylic acid (4-methoxy-
7-morpholm-4-yl-benzothiazol-2-yl)-amide po to male rats resulted in a significant dose-
dependent increase in the amount of time spent in the open arms of the elevated plus-
maze as compared with controls (administered vehicle) (Figure 5). The proportion of
entries into the open arms and the distance traveled in open arms were also significantly
increased following treatment with 4-hydroxy-4-methyl-piperidine-1-carboxylic acid (4-
methoxy-7-morpholin-4-yl-benzothiazol-2-y{}-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-ylj-amide.
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time spent and the distance traveled in the open arms of the maze. Data are mean £ SEM
based on 12 animals per group. 4-hydroxy-4-methyl-piperidine-1-carboxylic acid (4-
methoxy-7-morpholin-4-vi-benzothiazol-2-yl}-amide caused a dose-dependent increase in
the amount of time spent in the open arms of the maze, in the number of transitions into
the open arms and the distance traveled in the open arms, thus confirming its anxiolytic-
like potential. *p<0.05 determined by ANOVA followed by a Bonferroni test. Figure 5:
SEM: standard error of the mean. Results are based on 11 animals. Only animals
demonstrating previous stable performance in the DRL 30 test were used. Each animal
was used at its own control and received all doses of 4-hydroxy-4-methyl-piperidine-1-
carboxylic acid (4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-amide tested (3, 10 and
30 mg/kg) or vehicle. Data analyzed with a paired t-test. 4-hydroxy-4-methyl-piperidine-
1-carboxylic acid (4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl}-amide behaves like
anxiolytics or atypical antidepressants, causing a dose-dependent increase in total mean
number of responses and a decrease in the mean time between responses.

[0271] The passive avoidance fest in rats was used to evaluate the potential cognitive-
enhancing effects of 4-hydroxy-4-methyl-piperidine-1-carboxylic acid (4-methoxy-7-
morpholin-4-yl-benzothiazol-2-yl)-amide. This test relies on training rodents to avoid an
aversive event (electric shock) by curbing a normal behavior, and at specified intervals
after training, testing the animals for retention of such learning.

[0272] Adult rats were trained in a step-down test to avoid foot shock by remaining on a
plastic platform. 4-hydroxy-4-methyl-piperidine-1-carboxylic  acid (4-methoxy-7-
morpholin-4-yl-benzothiazol-2-yl)-amide was givern po immediately post-training,
Amnesia was induced by administering scopolamine subcutaneously (sc) given
immediately post-training.

[6273] Administration of 4-hydroxy-4-methyl-piperidine-1-carboxylic acid (4-methoxy-
7-morpholin-4-yl-benzothiazol-2-yi)-amide resulted in a reversal of the scopolamine-
induced retention deficit that was dose-dependent and statistically significant at the
highest dose tested (100 mg/kg po) (Figure 6). Thus, these data indicate that 4-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.

-2



Actively suicidal, homcidal, or psychotic Hi story of sensitivity to
4- hydr oxy- 4- net hyl - pi peri di ne-1-carboxylic acid (4-

et oy GAURIREHE, 4 Y)-benzot niazol 2y -amde  Unst bl aanera) o oo
S oA S ol IS8 P T 1 BN o RIS Sy
one exit gbihRldeRaindd RLREALOSHBXL by Fdhguishs Y o plsiid plEbine Il Bsté-Gown
Conpl etion of the study Severe and 1ntol erable side effects to
4- hydr oxytedt- mémppptiiaibpe ppditiening, dhgsbosegkived aditddroxy-4-methyl-piperidine-1-
et homg BBl DSDESL L SER 80 Bl Lo g et o
synptons 10, 30 and 100 mg/kg, or vehicle. Amnesia was induced by administration of
scopoiamine sc at 1 mg/kg immediately post-training. Retention, measured as the % of
rats with correct responses, was assessed 2 h post-training. 4-hydroxy-4-methyl-
piperidine-1-carboxylic  acid (4-methoxy-7-morpholin-4-yvi-benzothiazol-2-yl)-amide
caused a dose-dependent reversal of the scopolamine-induced retention deficit,
suggesting cognitive-enhancing properties of the compound. *p<0.05 one-tailed chi-
square test.
Example 6
[0275] These studies were conducted to investigate the in-vitro pharmacological profile
of 4-hydroxy-4-methyl-piperidine-1-carboxylic acid (4-methoxy-7-morpholin-4-yl-
benzothiazol-2-yl)-amide with respect to its affinity for the A;a receptor and it's
selectivity profile (other adenosine receptors from various species and CEREP profile).
In addition, the ability of 4-hydroxy-4-methyl-piperidine-1-carboxylic acid (4-methoxy-
7-morpholin-4-yl-benzothiazol-2-yl)}-amide to block agonist activation at the Aja (and Ay
receptor for selectivity) was assessed. Figure 7 shows the structure of 4-hydroxy-4-
methy]-pipéridine-l-carboxylic acid (4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-
amide.
[0276] 4-hydroxy-4-methyl-piperidine-1-carboxylic acid (4-methoxy-7-morpholin-4-yi-
benzothiazol-2-yl)-amide was initially dissolved in DMSO at a concentration of 20mM.
Subsequent dilutions were made in assay buffer with & maximum final concentration of
1.25 % DMSO in radioligand binding assays and 0.3% for FLIPR assays. There was no
effect of DMSO on the radioligand binding or FLIPR assays over the range of
concentrations used in the assay.
[0277] Recombinant adenosine A; (human, hAT; rat A1), Ass (human hA2A; rat rA2A),
Apy (human hA2B), and Aj (human hA3, dog dA3) were expressed in chinese hamster
ovary (CHO) cells using the semliki forest virus expression system. Rat Az (TA3)
membranes were purchased from Receptor Biology Inc. (USA), Dog (Beagle, male) A,
(dAl) and Aja (dA2A) receptors brain tissue was obtained and the cortical {(dA;) and
striatal (dA,a) tissue was dissected and frozen at -80°C until membrane preparation.

Monkey (Saimiri, male) brain striatal (mA; and mAza) and cortical (mA;) tissuc were
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Synptons worsen as neasured by a Score of 7 (very nuchworse) on CGL-1.
Participant's explicit request to exit the study The need for additional
psychotropi c drugs, other than the study drug or adjunctive nedication as
specifie Qﬁﬂ@ﬁﬁ%ﬁrot ocol, for the control of the subjBeVESHE/ERIAELri c
synptons The subj ect becorres pregnant during the course of the study
| nvest i gadissecisdjanddmeat a h8l°G ot smempbiagh gepaiaton.hd lgegriopnteserist cdf t he

t t ot d
bat - vi PR Sl Rl s SN RSP s B B MBI "
activity péileéﬂﬂ)&dn@ﬁwrrﬂ}gﬁiﬁthydn mfmr(sdmne Trﬂs CICQiEDGX-%yIlIOﬁqMCEIUTA) then

(4- met hoxy7- nmor phol i n-4-yt-benzaqt hi azol } de. The_in vitro studies
exam ned i ﬁ@gé%quulﬁes.sampm?ma&ﬁ@%|f% %fmmh‘*r%céfawﬁ%o e

unspeci fi &s‘%&{d@& 3£ hbRo é’%hilﬁlg %{d‘f&f abd @%s@%‘xacﬁﬂ% eré-ceﬁ'%ﬁﬁlgle@ (é’a'rﬁé%o%ﬁ!é%h%s

i nvestigated the poten dr oxy- 4- I peridine-1- carboxylic
acid (4- nﬁhm@xl}@ﬁwm)ﬂ‘q:}thIpcmﬂed yxl bwﬁwzﬁtﬂmﬁézﬁl&gi yEPT AN deM gHadtdagohi ze A2A

receptor agoni.st - i nduce i.or ffect ditg efficacy i ver al
i el rotERSs AHATEED) o rRT LR it BBy ot G A of Fpand
bi ndi ng a§e§1§§éﬁ sHioeEhst-Batspdndyidin ORYs Ao ABILNYDTAI Berd Midned Sue@kdoxyd i ¢ aci d
(4- met hoxy- 7- m)rphol i n-4-yl-benzot hi azol -2-yl) am de has a high affinity

for the héAEMIBRIAN pERISIDIVAY HEIBNGY agd fip MepPr B rgtedliguoted and siored gl
260-fol d h@gb lviju{.tyerqggpar ed to to hAb hA2B, and hA3, respectively.
4- hydroxy pi peridi ne-1-carboxylic aC|d

(4- met hoxy0278jmak pmmm qand by dithenzotshiaz obrizd y>iht) Hmﬁ dell plassw 1111@1& wreuingh

ffinity f t t t d Ki d Kk
(pki 7. 5y of rsgigond EERiReD rhbi sk Bppuohd bt mbelisbadona )
sel ecti vi typ@fi1ié- éQ‘Ydj r(@»’fﬂe‘tl’f’oxynﬁﬁl@ﬂhoﬁhﬂ%rllbgh%lhzoq-@[ﬁpﬁ deC(rAih from

(4- met hoxy- 7- nor phol i n-4-yl -benzot hi azol - 2-y1)- am’de over nore than 67
r ecept or s}0uMurldt3ndfs miitugions redné-ppdrory-4-ragillylipperciranhredrboxydic amd (4-

hydr oxy- 4- ngt h ar id L

(et hox oo n P RAEy P SRPEE S oG S dwedgagsias: doderbmey

sel ect i Vi BionfeRr200b @atd2Aofyea@ihaion Ve kstithe, iRk get sutrestesh-{Rxeenindier the
adenosi ne transporter, mhere 4- hydr oxy- 4- net hyl - pi peri di ne-1- carboxylic

aci d (4- ntehesipes UpEpHBin W—cﬁmw CoRAcHE ¢ MBe . Eagh jwahsopgingdonpabnno,
di spl ace %eu?g_%g ”g'\étﬁy?e%hééﬂq n‘PgJI 89%@@@3%@%&%(:%%%&!?&0} a19§ks shoved

t hat 4- rox pl per car
(4- et hoxgtssz?ysnnt phakibmset-Hitle Ry altcm aoddeRosyrie) deamichee hasfire! $8I0Me fodLeD

oLt Rl R0 SRR 1% L0SFE, Y36 Sten, S Skl LRI 20
A functi opati, 356 &y rA3 MESSC i ha)abt Bl b T‘}mhyﬂ{h@ﬁ)ﬂk aRd hy hawpinpgY di ne- 1-

carboxylic acid (4 met hoxy- 7- m)rphol i n- 4-yl - benzot hi azol - 2- yl)-amde to
ant agoni z@HNEEA (As\ %@avwﬁé@ﬁdnd@cfa@mhﬁ@e recwptaed edenst B0 el nidisait ed Ca2+

flux I( 2 2@{2@8 were71n ﬁﬁicfﬁlr lvésxxmg Ji dr.ox Vi fert cha)ﬁﬂ'e% g) R éc%é‘%ggtw%géfﬂgw ic

aci d enzot azo

A2A- r nedi &t ﬁl&aﬁ@s@@m%are/\a;)t IFoa f‘ﬂlkeﬁ?ﬁﬁ aval s thef w&eaan(drktéd b;,s fa@pﬁﬁl@mﬁ()n
4- hydr oxy- 4- net hyl - |per|d|ne 1-carboxylic acid (4-ne
mor phol i nmptcm Yaaéw*z’loﬁﬁp%| GGy filterni pesozkeh gBhi %teéFaﬁ%éONE@A withnfiEht ed

Caz+ fl ux g@cn%@ W)C%kth% WD L CRA.V A RE-Bfa PridBufidd sbmSt, Qe O- 7) -

These dat cate that 'n thi's” assay

4- hydr oxy? 4} rr@mﬁgdth [Sil)ﬁeamddﬁimudm p.}a‘rebaobwﬂlld digawd eaf detmmtihakysing avrphod i n- 4-
yl - benzot hi azol - ng m de exhi bits >4000-fold selectivity for the hA2A
recept or ulﬂ:'&f)u’ll tl()n counter.

[0279] The CPM value for each duplicate of a concentration of competing compound was
averaged (y1) then the % specific binding calculated, (((v1 - 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 +

((BAY(1+((x/C)D))), where y is the % specific binding, A is the minimum vy, B is the
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[0254] APEC( 2- [ (2- am noet hyl am no) car bonyl et hyl - phenyl - et hyl am no] - 5" -
et hyl car boxam do- adenosi ne), an A2A receptor agoni st, reduces spontaneous

not or ac dose- dependent manner. APEC-i nduced com)tl on is.
attenuaté@gf)@g@{g%ctl ve A2A receptor ant agoni sts but ot ’It}ﬁ% W&t ve At

receptor ant.agoni sts abi. | |

4- hydr oxy@#¥! ﬁ@mwsé ﬂb@eﬂ%&w @i@z%evoqu FOCEETAIOF 21 MECABRSHE-SRBIBRY i n- 4-

yl - benzot figapois-Re Yibbe a1 e B c0HRC ki RECH K e g rdiy RRIOCORRE N 1d5y rat s
was assessed to determine its in vivo potency and its efficacy as a

sel ect i ve(iiRitipe c@staratantagdrehs0% §roe5s bintdrg ofi the radidligandowvaotistlagepb)

4- hydr oxy t erld nc- | - garhox ac d

et hoxy- 7an£r¢01?§h8¥ %{C%ﬂpwﬁrebee F]ermg% azot %Jlm%con &gép y ¢ Cﬁlraterdéltsglg the

si gni fi cafhdng- Fr&%@ffsﬁﬂlaﬁ&E(Kﬂ ﬁd@ce@hd@m/ﬁﬂ) Swhdie 1[0¢ qgruh@rco@@htrwdnyopormar ed

with controls, with |1 D50 and | D9 val ues of 0.5 and34rrglé ,

respect i vVidfip! tgmdga\aé&dll)s theﬁ*ff@ltff é%ltstaélbﬁ# the radiolipend n The Gowas #lpe ayessed

4 hydr oxyr, di I Ytz i n-4-
benzot%éazo - -Q}l% Qj{rﬁlde@ggh:a@%me%xéig%ﬁ?gé g é%@?ﬁ/%% gs(uEEBE)Xrﬁfi@ﬂr ecept or

ant agoni sfroorf @2h6}arde}); dufitstafl ma §riaet2® mMaTﬁa@ld S CI, 2 mM CaCl2 and

(2 et o Tk gHa Rith o 4y bitgs AT sl g1 St Acmddh MM MECEaBb | n

doses ranguquﬁgm@dﬁ % PISJ(Qor{f%c‘égic Hlﬂ;ldlg)\/\@ﬂAQé/cnﬁllﬁH@&beﬁiﬁ@i%séﬂ] ection of

0.01 % Control aninmals received vehicle only or vehicle and
APEC. The{ 3PS wdls @tabll}a@weeﬁqmgpihéxwrgmaguqtés@m@tg@sGm tWﬁrgrtnaagigct@f

phot ocel | i r for 15 mMm
Data are %%%h%@%%%la%m%&r%g@%e&%?m per gr L?E)XZ%\CFI% HirSt Sgat% lpes

4- hydr oxywdrenelbiyd b@c@@ﬁIfﬂldﬂﬁndl-rﬁ@bb@xyibﬂeﬁe@m HL1P4- rﬂi&lﬂ@%e}d}sherﬁ@%ﬁ&ﬁ
lin-4-yl- benzot hi azo 1-2-y am de significantly reduced APEC-induced
deficits Phlmgeddirigm @cxlp% ch@@ﬁ# Pqiﬁi% Stably gkpTpsHRyCas 430 §81B S ve A2A
receptor ned by the Mann-Witney test.

[0257] " THaTAReRERe 1 o el e

4- hydroxy[ﬂ&SﬁeTi‘wylstamepmihsdizm Yecaptvony i wledcdo’s Modified Eagles medium

(4- met hoxy:.7-mr phol i.n-4-yl - benzo a 1)-am de t ed ing three
Val | dat oot RS aR iy 2 b r e ol Yk st B R s Bt

anhedoni asn%?{%&ng@ﬁld1vmgt@ﬁat@f1wb§séﬁﬁa¢@ﬁlu@ i@l AR prcRey; e, hawist e (30
seconds) ( tests were perforned on Wstar rats. f0258] The swi m
stress te#t 5?/<ehqﬂééi%n the principle that when placed in water, rodents
after an 09.5355 &11 }Berffe&%oﬁ c%rafgggqg% eﬁg %v'elyel 1¥ed %{j? Béns?f o@%b%% %el s?téif;

i mmobi | e ure na venment s ne essa’r to’s

af | oat. Anteblacit Qemfailnprafee mtmele@fbdtmbtblanbw b8l poRstice bed ﬂlualfés@aés ve of
potential anti depressant éﬁljei ge q%éopertl es of a particular dru
4.

Adni ni st rAEFSHITSRLS AToRY Hie F‘ﬁy‘f’% %rqeaflweaffﬁﬂwwﬁw@%éwald a
(4- met hoxyubn AR difef %ﬁé' né?c‘? %gt A0l a BnYeh) s G dR0 \XH@OI‘. e@&h& fal s

I
significantly decreased t tota? duration of 1 nhobil In aswm
stress t efsztntalmna%mﬂ\élﬂﬁ%@éhf 3pranne b n@drm@lreadcm\n(aslsmchrfferbkr& ﬁrﬁp@w e 2). A

simlar r s obt al ne i desi pram ne (100 0 used
oo o S i S PR BT, 3P e P h biondk® 206"
4- hydr oxylaﬂora@wmmrmmﬁrmmgn& GPERDIMIffee, @R Byd¥bading buffer consisted of a
met hoxy- 7- nor phol i n-4-yl - benzot hi azol - 2-y1)-am de po at doses of 3, 10 and

30 ny/ kg, fimel seuacstrgioney 2t oMiHeo-dvik vh (sl vedrindD MBS Dcapgl nf@romqtdp@épr @é@}ant
desi pram ‘Pﬂ%hp%ﬁ‘ét;fgsma%@c% £O6 oﬂé%‘% md4 fP%ﬁ'ﬁ% P 23 ZL[; n SE'V'
e ecrease | n ur a

based on ani mal s per~ grou 0se- dependent i on
i mobi | i tdyevxiasdmg)seﬂ‘fwreﬁlamddad 4o heyclr axl -add mcmeﬁth&lfmpapppm&maﬁlyné(enﬁn at

- b | i d 7- ho lin-4-yl-Db t hi - d
* gi(r) g)éyb% dg :ﬂrﬁ} épﬁ txo%/ a g:“ggrh%m?dﬂy nOnceydyc Ece)QdZe(c)l thle %é?s were washeda m de.

thoroughly on an Embla cell washer with the assay buffer to remove any unincorporated

dye. Exactly 100 pl 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, cach 96
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[0261] In the stress-induced anhedonia test, aninmals are inplanted with an
el ectrode in the area of the brain known to be involved in the feeling of
reward or 8I easure. This electrode allows the animals to stinulate

t hensel va¥0eR(%528¢ | nul ati on behavior). The ani rral s ar BCVHeN Yt ed
sequentially for several weeks to a variety of mld, intermttent, and

unpr edi ct as‘?f@ lagg rodaipmg due-leaded gabls w&ﬁ@}%ec{ Blo dag FLiPRedroapnartsthedasst i vat i on
of Tood apglhry WL 44 GHANSABVT @Bt diian KpaRHC v Blles % dpkstbiby 15800
threshold for self-st |rru1 ation becones progressively el'evated, negani ng that
t he ani rraﬂsbremnesumis}u Ayortig addwangd wpreogadesisi wmtqﬁhdélmoeacseagmea'durmm

i nt erpret a t he dual .. devel opnen donia, the |loss of Lnterest
or pl basur® TRt SRAEY Rl PEE PRATCHRY BT M RplorP GBgTRet of [0262)
After bei ﬂmlﬂﬁmaweic@ﬁt JifM28 @b BRH Swds Qeddr ¥l An@tnor@hiiseh kéle posities Baduboent and
unpredi ctabl e stressors, mate rats were chronical |9¥6 treatéd with

4- hydr oxy© WM@W@#@WQ@@ duplicgtcmnapkivolatei Hach 96 well plate contained two
(4- nmet hox % n I FyE]é

i nt raperl Slgsea 1%)4%8 td’ th%e% qlltg% %Z)O(r?lltgjéi gl(lplLLMZ or Aﬁggé&ej%”v\(ge e\ﬂ(gmé ﬁ%ﬁ "ul ati on
behavi or wasrot e{magdadgfﬁew darcheekby 1ﬁ1@rrﬁanblogwmemhamnbn ofll sdatesiseré nduced
anhedoni a, de erm n d as the %yvariation in self-stimulation threshold

(anhedoni %7 %%@) to the PRYHVARPHEY Svillseipich Wire |gxpressed as 100% signal. Each

4- hydr OXyagbnfﬁ?tcﬁﬂéengktﬁ%rﬂe%dﬁge Lure RO XNl GetBE ubink 4 four parameter 10g1st1<;

met hoxy- 7-Tor phol | n- 4-yl -benzot hi azol - 2-y1)-am de retur r‘}ed to norllial

| evel s of equetieir drose idictdseftt xcat t8rFibne fobowswo Weeldsniohint rre {Mrimuri F gure 3)

whil e vehjgl.e-tr d,. siressed, anj re ned _anhedoni ¢ for three weeks
Fol | ow ng BREEPRg T F 8 enf oy D hE Bt PR S B orRe s st o'

anti depr eﬁ@&ﬁ&xnﬁél%ﬁfet iee Rhcchtrieh @Mgoﬁrsmtahyﬂod@deﬂeirﬁa@m@mﬁm dexylic
aci d (4-nethoxy-7-norpholin-4-yl-benzothiazol -2-yl)-am de. [0264] After

bei ng ex pagé@r%@@te@dw féiesEGw veluc,j the degaiithae pt wawa suielpedethic aEADY walue r E8sors for
3 weeks,

2 s RSO L VS 800, S0 R (341 (0D where

(4- met hoxigs-the Worsptrofi¢ bindingl Abé&nthet hiramoh-2- B'ls Jheamixienunp yd@i IsythaliColbses of

1 or 3 ng/kg for.3 wee ntrol.animals were t eated with vehicgle only.
Sel f-sti nﬂfpgﬁnaﬁﬂ%ﬁwm 3 IP}@EB’Pae 1ERPEE sinmak Pgm F Bobf Joge 198 ¢ the

devel oprmeg, efir4Bhefant dom g@tﬁr%[)@&rﬁﬁ(qlnﬁrﬁx@ bhig 6 Rk alri 88 hfve (the Hill
self-stinmulation threshold (arbitrarily defined as 15 stinulation requests
per mi nut €ecféipkeidoni a |ndex) Data are nean SEM based on 7-8 aninal s per

group. Ad ydr ox met hyl - pi per.i di ne-1-carboxyli.¢c acid
00 R oS G At DRSSt TR SRR BieS e SQNIRY gl 2oL
reducti 0nhydﬂoiyhﬂ’—n&lﬂﬂ%qjéhdmbﬂd@%b@ifyher 1- Zigveek sacoamanerlnurfivlieanglr ol s.

*p<0. 05 based on t hree-way ANOVA fol |l owed by an unpaired t-test (Figure

3. | ozessqﬂzcmh@zalrwara@ﬁ@q afer reTA s AN, NeyiptTeasaitiepynspedyrs pad used
not only {@ cﬂ%ﬁ%ﬁs 1h384i08h e&thFlLr% ﬁg%&r SRANPLR rc}n' ﬁssen%g m@ L bUt
aIsothelr anxi ol'ytic potenti retralne toresp nd t

cer tain sto cm;dsmﬁletsylepweamﬂ@hﬁirbwemaﬂ}qu&aﬂdimrﬂpcaimas aaudt(&mcslmcly as

i nc he, ti bet sponses, thereby decreasing the response
rat e. Thegl r@t?thrnn‘j'c}’lelaf’%o W\é\ﬁ%% F‘P reinforced responses i.e. repeated
pressi ng A8t EnLBYRY-4dherh A2Her AR OREABIVRI LQY Uhfechlsli-BorflofASAQ Of L he

| ever. Oppo S|te ef fects ar’e observed atypi cal anti'depressants such as
nomi f ensi brnzathd:zok-3- mi)ta@né@hﬁsaazlagh ﬁ@iﬂﬂﬂ’l@i‘ hahoky e secepoR g6 S Advi mvist rati on

- mot s Seal TP Bk IeH 2 AR RO 354 Rk Sestiviv somarad b4 caused

an i ncreagé:i3n2 Lod@hMIBEN sragrmempflme@ggomssaqﬂceﬁ ﬂ3e£0©a§an¢i RAL hiE: mean
time between responses that was dose-dependent gure

4).

4- hydr oxyl¥-2retAy M per P dil e D P4¢ s3qsBiRyH F%P%W@W(fm data including raw dpm,

nmet hoxy- 7 r pho. i 7 d wth
a decreasl-edglahmt?h Kinan %éi'}lrg Ee{FJrl} %%%Jgené& rké%%oﬁgéegﬁl\[e%%g@]]eﬁ‘%e?g&ghat%yshow
t hat 4- hyﬁhﬂm:my:délthmtea Wﬂgﬁ@lhpemgdld&e pbpuhhhzo»flhlmdmgzlgdes( 4yas bemg labelled.

met hoxy- 7- hal | benzot hi a am de beha i ke an atypi cal
ot 1 Gepr GBUHHR SinliCs s BB Pt SRRieot A FemBRIRBE Chda Ty GoBeT T

anxi ol yti ginBi AR Ich@BxPc AriysuRXG bR RebEAIoRBazb1-o Pk ings aci d
(4- met ho%r/) 7- mor phol I;ﬁl 4-vyl xbenzoxﬁl azo?KZ yoggjr% de were ?ys)t ed using the
el evated plus-nmaze, wi dely used as an anxi ety paradigm and based on the
natural aversion of rodents to open §§aces and heights. Animals are pl aced
in the center of an elevated naze containing two cl osed and two open arns.
The tine spent in the open arnms of the maze, together with the nunmber of
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[ 02701 To generate the data shown in Figure 5, Male Sprague-Dawl ey rats
were adm ni stered either 4-hydroxy-4-nethyl-piperidinc-1 -carboxylic acid
(4- met hoxys 4 ol i n-4-yl - benzot hi azol-2-y1)-am de 43, 10 and
30 ny/ kgw%%qo(%r |2%rz1epoxi dc po at 10 ng/ kg or vehicle. Iﬁg{;e 2;}5%%}3@92?]“ ety
wer e determ ned.b he At n n . st trayv ' pen
arms of thieamcly B2l BRRRR T iR LS PR Bt T BIER SE i

4- hydr oxypi meh kyth-gabd esltddiviig olerchd Dmedptdeatebtdrd (see figure 9).

met hoxy- 7- nor phol i n- 4-yl - benzot hi azol - 2-%/1) -am de, caused a dose- ge,pendent

i ncrease [0A8¢IHaata Fenupenisfihg Pl *spleMt (nvheik Tspdiht Brihe LoR1Y AE a8 n t he
nunber of ﬁm - B0t éﬁﬁ(‘ di st sthaVish fn the
open ar mscfotntE us c%%??’%ﬁﬁgtlfeﬁga“gﬁ‘g%’%??@n \Jhggpen?)i’a .%5520. OS&ggtel

m ned by ANOYADkGlik ot itrviduBoafers ginen neppends Yur econ GEM st andard error
of the nean sults are based on, 11 animals .y anj mal.s. denonstrating
previ ous_@gg’gﬁg FEUEheAe Fsr?eﬁsﬁ%t abigy t%%t4%£@¥(§‘yatg’élﬁ%hykﬁ@ﬁ“§m“ﬁfal was
used at idsshic QB BletRRY-1La6QhYBAAA) hettR888,00D-y])-amide to antagonize the

4- hydr oxy- 4- nmet hyl - pi peri di ne-1- carboxylic acid . )

( 4- net hoxXyEZAsbmplitti (a-npnyspediBa 28¢tiisaz gtcepiof| dgoaift) det’t gk dd hga-Grdéand 30
nmg/ kg) or hi gl e. an. d. Wth a pai t-tegt 3 -

4- hydr oxy(-: -%n%e;hﬁyl%'%%ﬁgxr}i Ed%lr‘%@?gg)\r%g{%§ﬁl %?lgcx&gc amtde(ﬁ ethoxy-7-morpholin

(4- _rrelt hOch-yEme&@&HZbl'-ILFIH=aYﬂidé)ﬁfhﬁﬁteﬁi ﬁ%ﬁh@cﬁaﬁﬂd)@s@@ﬂs@ﬁ “mﬁhgp&sa Ig'f K9
anxiolytics or  atypical antidepressants, causing se- dependent increase
in total #E&dHHLAEF Odp- r"e_gb%ﬁ%éj%%wlaﬂ% ir@als@&rﬁ%y %@C%g%meﬁiﬁwﬁet ween
res ponsesmglap%ﬁ&l;_ .T»*B%nﬁﬁﬁéz'ﬁw-cﬂ)\lﬂhﬂ%ﬁ% 5858d 1B Nt S sWRSIaHIE:’t pueYRl uat e
t he potenti al cognyltlve-en ancing effecgs of .

4- hydr oxyh4+Get yH(pegsriit aelCle crdbosepl 5.22 aicid. Adthowghhibx LAY antagonism

nmor phol i n- 4-yl - benzot hi,azol - 2- -am.de. .This . test reljes on,training
odents (BesgbIt AT LireTon Yok TUrSe A i Gtk Byl ESpor R R
behavi or , mafgi-gibeshest fch@dx it edcyal ?@«@Eﬂl@ﬁy«vfrﬁdrﬁhdlﬁx#i-&ﬁﬁéﬂzﬂ&idzbﬁiz—@m mal s
for retention of such learning. [0272] Adult rats were trained in

a
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of 4- hydr SRV AVRRTRA 1R S&rTFERPHES NUEPPYRIEY Fangeprgers and fon channels.” 2-
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2har boxyl PR B (e RETIRID. . Hr pEoLT . ST sEnT bt oSBT RE 4
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inrats. 02741 The protocol to generate Figure 6 data are _as foll ows:
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(4- met hoxfor Thedvypbaipian oderythesb emzat hilthzadlr 2% Ihitlanvdeapeeant dhsdgorghe 3, 10,
30 and 100 ngéokdg or v%i cle. Amesia was induced by adm ni stration of
scopol ani APsBRodgsterasaEIMIGIEARdi at el y post-training. Retention, neasured as
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dose- dependent reversal of the scopol am ne-induced retention deficit,
suggest | n%mglgegni ti ve- enhanci ng properties of the conpound. *p<0.05

one-tail efh200) TESP@HEset @Sthis JXBMPhLtOMvEDZAe knd BEass 61 wdiy@sxypargetianduct ed
to investigate the in-vitro pharnacol ogical profile of .

4- hydr oxyPiemdingry tcapiopeid d@Fide“imehprioyiqreheler4tyl-benzothiazol-2-yl)-amide in

(4- met hoxy:.7- .4yl i = 2- - amg.des:w [ c its
affinity %ﬂgougﬁé%grr%:ﬁte%tl%r?&g%g‘%%g@%%% ?'vi@tege% g%ir%zeﬁzg(tﬁh e;"n %éenosi ne
receptors fromvarious species and CEREP profile). In addition, the ability
of 4-hydroxy-4-nmet hyl - pi peri di ne- 1-carboxylic acid

(4- met hoxy7- nmor phol i n- 4-yl - benzot hi az | -2-yl)-am de to bl ock agoni st
activation at the A2A (and At receptor for selectivity) was assessed.
Figure 7 shows the structure of 4-hydroxy-4- nmethyl -pip eridine-1
-carboxylic acid (4-nethoxy-7-norpho lin-4-y | -benzothi azo | -2-yl)-

am de. [02761 4- hydroxy-4-nethyl -pi peridine- 1-carboxylic acid



di ssected and frozen at -80C until nenbrane preparation. The various
receptor cell pellets or animal tissue dissected regions, were prepared by
honogenizing %Poj tron) the pellet/tissue in honogenization buffer (50nM
Tris-CL pEP m)@t¥éﬁleDWA), then centrifuging the resuP¢TH§%EP Hsi on at
47800g for 15 mm at 4C. The pell et was resuspended in honpgeniqug buf fer,
and subsep@estrsy ofdinding piseyfgeree(Eawe 2otdior icspaimenal eopdifiprst ofkiading
re-suspen I R, i.s-C, EDTA 2 nM pH 7.4 and adenosi ne
dcaninasegﬁgg'@V%F&;E%%%%%g?%%hgg 37C for 15 mm then re-centrifuged. The
resul ti ng{ael) ethe wrsificdigané padthedoithe dacegork0s dMinddDEALL ditfeaande bOSGeSuCT OSe.
The conceqtratLQn of protein was. determ ned,, and the nmenbranes were

al i quot ed™&defasbiareg 2t thesrraseastiiq bipding eterpisgd I o Pesengel ol KRGS §hnd

bi ndi ng aggaygicWeLghcarried out in 96-well plates in the presence of
radi ol igand (Figure 8) and 10 concentrations of

4- hydr oxy 0252t iytcsgispee pxtirerecdlas oparbon pf tentmd spbcific binding and as a percent

4- et hoxy- 7-r | i.n-4-yl-benzot hiazol - 2-y1) - ani d i ng ,f 101i M
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net hoxy- 7piperidihel idardxyiic befd ot (iaabbxR7 Yk} pidfndey MeheothRed-UshAgid. Beckman

Bi onmek 2000 | aboratory automati on workstation, in assay buffer.
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(containi nlgvfor.A: .?10 MM Tris, 120 MM NaCl, 5 MM KO, 2 nM CaCl 2 and 10 nM
MyCl 2 ( pHeHFYop)usinedilgauaipn eurvediteng. 1 M EDTA and 10 nM MyC12 (pH 7.4)). All
assays Ve[g@ogoTilighBdidnbotstRitl faS &eRNAIdeREAEGH (1 ChE8 Prudo W qbhdTRS K, ASsay

pl ates were incubated for varying tinmes at roomtenperature before

cent ri f ugatiCofltEPAY) ovhdré Lt eanconragise of Ridiplicendin, théensal, iahd Kat+ dffinlssays
these wereg. | e%piqg%qgfb¥ ragig {iltration under vacuum t hrough GF/ C
filters, Pro&ESiUE O NCFERY) 30 nmwith PEI (pol yet hyl eni mine; 0.3%,
With 5 x M2d4nsecmshessoR fciesoahd KT vhisedt bRtingaOmw. pH 7.4). For both SPA
and filtration plates, bound |Iigand was determ ned usi ng a Packard Topcount -
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bi ndi ng cal cul at non-specific
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using XLfjt urye fiftin rogramthat .iteratjvely plots the data using
Levcnbur g[%ﬁﬂ%éw uaé?‘tﬁ[n"f‘?atn% uct fiks RIFSRied Insihe gesy ?Ti?é%{‘i"{)l on analysis
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bi ndi ng, is the mnimumy, Bis the mximmy, Cis G50, x Is the
| ogl 0 of v#lecst.dHoentipet (corcepfrationaasonpe bilfgnasong stimdlation ofxrdngrot veduss) ope of

the curve_ H L. Coefficient). From,these curves the 105Q (.inhibition
concent ra?rﬁ) Eﬁétcoﬁiﬁ%ﬁw&%@’ BT F B H A JOB T TP R O i“ﬁ%ﬁ%s \ﬁgstge
di spl acedyor@adradrohlrespordel tav@ntsine el defuerisi rRede Tiagafl §énFlyreanshant (Ki)

was cal cul ated using the Cheng-Prussoff,equation,Ki = (1C0/1+([L]/1Cd),
wher e [ L] g¢ns7e peocedheerdriagurant of¢ foasnrsrimgaitcaaiors farsneyiee esdsni ty

e [ feee A e reni ty
SRR Rk G LLARNE MG RGO SHBLGRSEL LR MOMGR v @S @
t enper at uwe); 4dytifoey-4AmeHmPl-piptlidins | -ci@oxpid Nadd | (4anahKCl-moZpholiM4GaC 2 and
10 mM 2 H 7. 4): buff : 50 nM is, 1 _EDT d 10 . nM Cl2 H
R g R R S orer. S detint 1 B e T s R 1 Pt

pr Oxi 1t Yesauliond (38R, GPOCCEH:S: 8ialithrRNPIEASA N e NAHSCUONS

G protein Gamwere transfected with the human plasm ds encodi'ng either the
human Al bistonod velieepetomuncdSt flstas. cel | 1ines were sel ected based on

functi ona sponses_det ect.ed,in | PR, Stable,cells were. cloned by limted
dilution @35% R SERE B g e €§s4'§f‘§%ﬁyy4“g%ﬁﬁyi“§g%€ﬁ ing"508ihe o t her
the humanao (§ehedingyl2moghoAmi(elvenstiddlol negpphik. art QA%k]arithe istralke cell's
lines were grown in Dul becco's Mddified Eagles nmedium (DMEM containing 10%
heat inacﬂ%gﬂt%@fﬁbetal bovi ne serum (FBS), 1% penicillin-streptonycin, 1%
L-glutamate, 1% essential amno acids at 37Cin a 10% CQ2 i ncubator at 95%
hum dity. [0282] On the afternoon before assay, cells were plated at a

density of 50,000 cells/well into black 96 well plates with clear bottons
to allow cell inspection and fluoresd&nce measurenents fromthe bottom of
each well. The density of cells was sufficient to yield a confl uent

nonol ayer the next day. Hanks bal anced salt solution, w thout phenol red,
contai ning 20 MM HEPES (pH 7.3) and 2.5 nM probenecid (assay buffer) was
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efficacy of the conpound was determ ned fromthe maxinal value. The

concentrq;ggih E ggonl st that produced a hal f - maxi mal 5‘?@%{35&'{7‘%&34

represent #& EC30 vaI ue, the logarithmof which € pEC30
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of agonist stinmulation), x is the logro of the concentration of the

conpet i ngEz@dpaind and D is the slope of the curve (the Hill Coefficient).
[02841 Fu a g9 e dt_J 1 t he
02541, FUtiey rhadloLiaans, badian.Shudies, ypencanducted. | 6, a3ages.
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receptors, neurotransmitter transporters_and igon channels. In addition,
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(4- met hoxy- 7- nor phol i n- 4- zot hi azo] - de .ha fflnltyfor
e hunan SERePERER: b acrarat BF SuSiRE sy SPlsgn e P netor St ef y
270, 140 ADEkcSFbr &Rddnsel (Qﬂkﬂstbhtlwce@ﬁlpﬁhﬁﬂaab&lo 1 chiactdd2dion 06 IMpIPK :
5.88 0.04), hA2B (Ki: 700 55; g 16 0.03 and hA3 (Ki: 1572 134 nM
pKi : 5. 81behgvigmy respeRspmendiated wippely bré rentrab pdagasiae A dpasaiony upiggvirgg 1050,
Ki, pKi a f: i coefficient for each
assay | ndrﬁgialﬁvcf t‘%&fm Llegr ﬁg arg%’%ogﬂeeﬁgitggg’%ggum?i@%b'gf bi ndi ng sites was
bei ng | abgl?;bﬁ]drhaBlamditmgf St-bietir@sy-4-metiyl fpereﬁﬁmcslpmtbcﬁshhamet al-sethdeyonst r at ed

t hat 4-hydr oxy- 4- eri di ne oxylic aci
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for A2A r@ﬁ@ﬁs&@@d ok dBidedts ibRo Eotgﬁcg afl@%s CPtlacy a9} s@Qdivk I, | Recpmpkey

(pKit 7.9) with good selectivity over the same species receptors (see figure
9). 1028e6dntmnat.r@pmeséhts the pki  SEM (n), where the pKi is the Logi of

the affin C . .a M | t, S ard.error_of when n>

and ntﬂgéslt%re}%n%ﬁ%\& r%grgg@gl\%g%g E%%apﬁé” ¢ %}ﬁ]&tg\ﬁpﬁﬂjﬁmﬁg‘@re gi ven
i n appendoo glulefb &R6! TaB afimbls W6é&6]ised ith Unkipk @ﬂﬁiur%ﬁ@)éro@&ﬁ”ﬁﬁﬁ:@cdg@@
ability of 4-hydroxy-4-methyl -piperidine-1- carboxylic acid
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NECAst i nu e [ e c ni
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(4- met hoxgen?immrsghmatlaiéle ykedpenmmgneﬂmgl ’Q;eydn)mﬁrqudﬂem murdbinbechidedAynedi at ed
responses W th of 8..79 06 (H .

1y ar oxy Lt BRCETb T fla . KA e RESTAeRbiTHusg (21:23°C) and

nor phol i npdnples @ﬁléﬂ%ﬁw&%%ep@coﬁ%ﬁtamt% @ﬁ%ﬁ%ﬁ'a@%@ttﬁ@%té\@% e%ttiaﬂ}it:@t ed
Ca2' flux in hAI- 0al6-CHO cells with a plCso of between 5.22 or <5 .

Al t hough bheern ofdﬁﬁaa@bmlmscm wlke operitignial piocedsfesder@ctcriond pribieaparal

| Car boxy! Tt &b R E SN BRAPHrolech) gl Meichbis BAPEReER e

exhi bi t edfed4Q00nd Ricsl r@@ul@ﬁdﬂs\ﬁntattlﬁlﬂl’mhth%nﬁlﬁ%/%nﬂ&&eﬂﬂgoT'Fh@\éﬁé’thd'd%l wdrsee Figure
10-21). [0288] Further radl ol i gand bi nding studi es assessed the selectivity
of 4- hydr eagnlignceiith athieal gsiop i enri-gél&te%@@yﬁor EClgRify PRPCHIERh @LEMTRIHDr pho
|1 n-4-Y1- RRRZOIAZ0} -Bs hiss ARG OYENMERES $AA7e0Tnd SSAR! Aoldemy of
neurotransmtter transporters and i"on channels

hydr oxy- 4Seretcey| - pi peri di ne-| -carboxy ticaci d(4-nethoxy-7-norpholin-4-yl-

benzot hi azql -.2-y1 m de had 1900-fol.d sel t he, rec tor
over the @3?6@&? rioB AN, et HEOEORE S REA Lkt ire aah AGP R TIoniRert or
where 4- h W@W@M@&hﬁécﬁ%@a&%{c@O@Mhht%uﬁﬁtﬁlo)( %‘h@?&s@@&%@%éﬁ@r phOl

in-4-yl - benzot azol fll am de showed 55% di spl acenent at 10
4- hydr oxymadgret Plgkighis &t kdilme28 eme 8 bdxyH)ondiodtained a thin layer of sdwdust

(4- met hox i I vyl fold
selectrvre(3fiCi‘t‘rlg§D E%ﬁtﬁgiﬁrﬁ 5R§or%%§er ?ﬁggé %r é¥§g0%F$ﬁ%9Khm§§%pmr

i nhi bi ti ogctiwetg 1Be@Bingf rdts GR% frettell h@itlp hiolspineei- e&teﬁrya@q)eﬁ&m leqaEhuxelic [ 0289]
4- hydr oxy- 4- met hyl - pi peri di ne- 1-carboxylic acid

(4- met hoxy- 7- nor phol i n- 4- beenzothraég -2-yl)-amde is a potent A2A
receptor antagonist wth an excell ent'”Sel ectivity profile. [0290] The
purpose of this study was to investigate the effects of 4-hydroxy-4-nethyl -



pi-peri di ne- 1-carboxylic acid
(4-nethoxy 7- nmor phol i n-4-yl - benzot hi azol-2-yl)-amde in various in vitro

pr acodur SL0 AR ﬁgegiig‘is“é‘é‘ésm 35?5'2%”53 for  oxpl ¢Tfﬁ§2?}ﬁéfﬁ59%ndi tions
f bi ndi 291] Th I
bi ndi ng {7 Re FUBEB dre TG hitkolibieehd i i s SRR St AGE Rt al

bi ndi ng apd, t,he1mp rga@efdnbwédbmdm@eqd@&ﬁww ResdulaRedRenjBiREQAN0D ] Ghy/@N eXxcess
of unl abel | ed Ilgand [0292] The results are exp resseo’] as a ercent of

control spedPECc Gl sainabresived pelielemuly ﬁhi"ﬁli@? ¢nd PRGNt uemmlwetu fic
bi nd Ji
o bosy| PA e pimbliaBbESERER, QS BLERY (ROt R R DIE L s e

| ndi vi duakctiaitg waeestondati fiesl San@. presented in the results section. The | C50

| f- | i.nhi bi f | fi
gﬁng??\é Cg’%gﬁ% b fé%f‘%%%@%@”@%ﬂ) X?{é’qge@%& r{;‘lﬁ?lg%fu%{]y ﬁgﬁ?ﬂ%g%é%ry specific

regr essi op2Bal.¥SL By Blandi iwEONRELAdES ANo 84 Y@@ed’@d Rt el v@a@é&a&;ﬁ rve
fitting. [02931 The inhibition constants (1 Q were cal cul at rom the Cheng

Prusof f eguad%eonveer, 80=in|sghsy ¢.9%( L4-Kpjrpxy-dmeathyipiperidorekearbatylioncidf(4-
radlollgand he a n|t radi ol, i and or the
receptor)’ %%Z‘?%B@ﬁiﬁ)!‘&ﬁfgm&&g%d?{ow %e g@ﬂib(ﬂf VE u&gm BB nBing
assays. [Q29%G}) kad AR B ASHAYRLY (1€).I a38l hfecBde veXRessLd @pkabpgf cent of
control values and as a ﬁér cent variation of control values obtained in the

presence WBEIEAL dysebsefer e Hstiey bpsepdhaitie- | - car boxyl i c acid oual and
4- et h
man var uiB0G AR AL itz PRIEALINAER AZONA B 06 b REBR WP U T

(concent r &bl np-calus lavger ahdndl. G5 wasdonsilleret bighifickien of control val ues), EC50
val ues (c i on causing a half xi nal | ati on_of control val ues)
and Hill RAER-brns ﬁ&WI\Hgﬁe@dﬂ’éﬂe?ﬁr éa w& ﬁnfrfh%amog&eggﬁrsén

anal ysi s sﬁnzéthﬁz&ozlg;g RLGAL SRR ERONRE §HE \ﬁ@ﬁenki@ﬂt@g rddelded em@@ 'n‘Rﬂm@&” ve
fitting. See Figure 33 for general” procedures and'Figure 34 -

exper i menddicite anbiicoinotes atovityermymecdasghysntrdl9 298] IPan daédﬁgcevqhmsmfé)rﬂ t he
respective efe e £onp ound 1 yas tested concurrently with

4- hydr oxy~ ﬁ ‘?151 BV P TERE - car boxyl i ¢ aci d

(4- et hoxgas@slmarmgablse dty hdenzaths Bm b st 0160l dBinkdl fr@esupt O pEBESS the
assay suitability. It was tested at several concentrations (for |1C50 or

EC50 val u# derams hathoMpan-Sdimenesdat a were conpared with historical
val ues defﬂ%ﬁ@]" Hefd Q}mx%{rgtﬁ)on of 4-hydroxy-4-methyl-piperidine-1-carboxylic acid (4-

methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-amide  significantly reversed APEC-
induced deficits in locomotor activity with ID30 and 1D90 values of 0.5 mg/kg and 3.4
mgkg respectively. These data provide in vivo evidence confirming that 4-hydroxy-4-
methyl-piperidine-1-carboxylic acid (4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl}-
amide effectively inhibits brain adenosine A2a receptors following oral administration.
Example &

[0310] The present study investigates the antidepressant-like effects of 4-hydroxy-4-
methyl-piperidine-1-carboxylic acid (4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-
amide in the swim stress test in rats. The 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

- 50 -



[0299] The nean values for the effects of
4- hydr oxy- 4- net hyl - pi peri di ne-1-carboxylic acid

(4-nmet ho | i n-4-yl -benzot hi azol - 2-y1) - am de éw' din
Fi gure 4é’y0g%}% 53. [03001 The 1050 and K, val uesalg r eac 7[3% erence
conmpound ar e, i nd| cated .in Fj.gure wi t hi ept ed
limts of tRE AisToF’ ela%?e?lhge o 61% ? epresSaaﬁﬁ?au%mgxaaI%r 5;'[)21&{18%?1@%

present siusp-391yesti gates the ef f ect of 4- hydr oxy- 4 net hyl - pi peri di ne- 1-
carboxylic acid (4-nethoxy-7- rmrPholln 4-yl - benzot hi azol-2-yl) - am de in the

APECI nduc@alﬂy‘fﬁ@}a&@%{ |\?8ﬁtag‘er§’§s WIST (SPF), RCC Fulimsdorf) weighing
(24( 2- am nARsiLAR) DAY DAL SLEYT TRRSAXLAL e ARLARL in' arGlfvdrcRuOgram doad

enosi ne) an a recept or agoni st spont aneous
not or actMaebloni By Glowgexjéﬁi@ndeﬁt wmm@dustmﬁﬁngndmmwmmdoﬂmm on is

attenuated by sel ecti A2 t or t na eI ecti e Al
recept or l&m%@ \&lﬁ‘mﬁ ?\I[?W%ﬁ%i teng&a?%ﬁ %@é%@‘”@ﬁ\f‘h@% AETE zat i on
of a si rrpﬁ@n&eﬂa@d))l @é@lco&lﬁﬁlﬁtﬁﬂa@ea«m% ateRebps Rlugah i@y, Wh&@&ﬂh{aﬁhumom ne
Al receptors, using in vivo and in vitro technrques. J Pharm Exp Ther.

1998; 285W‘11©21331]3013@d) off @30212 Thelighyidpikt gycdsd with light onset at 6 am. Room
4- hvd ; .- 1. ¢
ror hot | iR (ZIPLPES L) Bl o5 RRYK) her ol bisllE! RO Bactusion of

hypol ocontitim@ritwetSithapscd b9 esaadof 00deitatatighN&he teﬁparﬂnanmy erqeefieacy and
its efficacy as .a selective A2A receptor ant agonl st. (Figl 03031

Mal e adul ¥3eth @?%{qu' atigr ppiosph from &he (uprpt desy! fen minénﬁ’ﬁfgr%i?%@ﬁ&?’bl y 140-
200 g wer e 4G 'a@lﬁelréi Wer & pﬂ%ﬁ&haam SLQ1RS Obn LM HiMBELEl on Type
3 cages (gl%l c%) Wt sawduw % %f%l ng. ter %n nét ar?darcli | abor at ory
chow ( Rat 4rel tAltirgi rilﬂmtm@hodse&x@rndlatomphm&@chFhﬂmvalmrinlclpltra aKdigselebrg Sor,
Switzerl and wer e cont i nuousl. vai | abl e e uring testin The, ani mal
quar o s Sah e Ar R aninad. Feommersgis Bis BryeRe ERbh T M baser - at
6 a. m RogMASIRRr Slitd Bcddddy23Cicand, hum dity (55-65% were kept constant.
At the conclusion of testing, rats were euthanized by nmeans of CO2

i nhal at i of#312Idates s mrenindivigrede dased o sinel insidseyaraeh! piaxiglass sphiodest £ r om
the Qty egﬁ?%' cmca&&x%&%} fﬁ"j@% Lhalee n% 0GR L Eﬁmt?a%?%dat% ﬁdﬁer ence

to federa I"ocal i'ons“on an Tai Nt enance and t 6stin
met hods wafter lﬂ’lz“fﬁl@nfpkheaﬂﬁt’ser Vﬂlétheiemeﬁlabecp&nmﬁlllqaﬂrfﬁlﬁoaﬂ@i fgui Sledin I’mﬁaerf%or
scientific experi men%s on, animals re omTended by the Swi ss Acadeny

Medi cal  SRGAERE &4 RETO%PE RS ARHERGSY o0 f egch@élﬁ‘cé%%e [ G5O TOEBASED AT é%“h vity
was noni t Qg \anm gté?d%siﬁ@lfbégrw@f on’Aéﬁ{ﬂnﬂ&thW trﬂédsﬁygd%%ﬁhgmﬁ{me'

RXYZCM itech El ectronics test boxes were nmde of
Pl exi gl aste§t4 IT'he r4tlwss R8gedno quru)ﬂeawﬁ@ncmnts‘aremmed ﬂd&tmg basgierlyoh thawdust

beddi ng. Each. tr Si st. d of ,16:24 rats hours prior to
oconot or agt Py T TE B PR PR Mt AELET K the Wiacl

4- hydr oxyrdy droP)-Pehdiei BepetriGRl REXddylic /% d4-methoxy-7-morpholin-4-yl-

(4- met hox%/ 73‘1?0??' o)lp}lln 4- lS‘;/!’:J-?)(ti))%nzot hi azol yizi 34) - gm de aém ni gztered orally at

dose 0. 3, ZOfiﬂlaZ(llE)? Wﬁgde W@ISI Wmdidlon A-hiat @EYG*FfatSQr inpgistilledHetRranéous

i nj ection, of rol ed i nly or
vehicl e %%&%ﬁ]e@ 5%6 ngsl At HJ,SA\PEC aggl n| s 6% :S(epm\é?gryrlaﬁkgvgre t hen
pl aced i nbdnhethiasesit2-ghgasdoives edMM@mhp al (gacztgewnyx \I\as ahé Qdr phest thahe 15 nmm
103051 4- hydr.oxy- 4- et hyl - pi per.i di ne-| - carboxylic
(4- met hoxi>7- fmrlﬁ]ﬁatqu VP BER S P KRR i) Daia emsthgé@ﬁéﬁ%& P 0.3%
Tween 80 jhodistilled water and APEC in 0.3% Tween 80 in saline 0.9%

4- hydr oxy- 4 et hyl - pi peri di ne- 1-carboxylic acid (4- m ethoxy-7-norpho
lin-4-yl- tﬂéhé]olt)dttaavzam ar@l}y:if) using alenpa0dS008niwaistestd A pivslue lewkrphap, 0.Qgavage)

and APEC subcut@ %I .C.). The injection volune was 5 m/kg body
wei ght . DSEEYPEFS S]th & free base of the drug.

[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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[ 0306] Data was-anal yzed by Kruskal -Wallis ANOVA fol |l owed by Mann- Wit ney
U-test. A p-value |ower than 0.05 was considered significant. [0307]

4- hydr oxyg pi peridine-1 -carboxylic acid
(4-met hOXy(?f -rm{r%%ol i n- 4-yl benzot hi azol - 2-y1) - ani de si'gni {1.cant |y and

dose- depend ve d _APEC-i nduced_defi ci i, | r t y
conpar ed Q/\?S%%%l elo s%ed R qd?ﬁg 3§§r?%§8 dﬁt“ eﬂldt & C%ge%l% %6%&]{3
ng/ Kg, respechindt yer éx@&@&}deFUSFbagUd e&nFudedat a-tas.e Ofﬁhﬁdmlﬁfsh‘aﬂiﬁseﬁélon 16- 24

ani mal s per group. * 0.05 as determ ned by the Mann-Wiitney test. [0309]
Oral  adm Hidswat- ﬁ@ﬂwbpmanwyavl opRoxY et hy|&%¥ per.%@?@%aa@ﬁﬂ%@lm 4Yheid (4-

met hoxy- 75&9&(&}9{&'%1' ?gi‘} a%ﬁh g&;%m%zﬁld aogé@e%@;ﬁ]gg@g 0 %!i GROLIML IGYer sed

APEC nduc cit oconotor "activity | D90 val ues of 0.5
ng/ kg anddLBatmmg/ik@ubéSpaca bwih ytresT s & @t al hesoditapravivlevin woroewvidtenc e

confirmng tha hydr hy| erl d car box

(4- et hox@’ I7H PBﬂolaﬂtﬂ gﬁ/r Ibtgﬁ?otlﬂiog Ot/1§“hygfﬁxﬁe40%’¥{‘hgg?]ﬂ’%ré$9c hhibits
br ai n adengsihee ARl (LERMORY-T-thSliphOM- mgzneé@btm DiyBLanditk oBloBRaBke 8
[0310] The present study investigates the antidepressant-Like effects of

4- hydroxyﬂdmlmﬁﬁithl}ﬁl -pi peridine-1 -carboxylic acid (4-nmethoxy-7-norpholi
n-4-vyi - benz h zol -2-yl1l)- amide in the swmstress test in rats. The swm
stress tMes on the principle that when placed in water, rodents

after an j00L4)i Bl pesdmGafy wivgaiaus @hetpotdiyl aﬂ@mpr@sahlnakaof&buss@ﬁ ¢-
i rmobi | e posture, nmaking only the ﬂtnl mal [‘EFverrents ece lrl%ﬁéo sta
af | oat. Abydefirct F‘EF?YJ“H’PFH n?‘llh%‘ﬂE’F" Yifmobiacid y i dHEHYe 'g’& néat ve of
pot ent | a' %ﬂlg%&r;eg@%ﬂﬁaé ke @E&Hﬁ%%il@%tr&%qﬁd&@& bhdbaih 16k WorkPorRol t RD

al . awoura spalr 1Inrats: a new npdel sensitive to
ant i depr emsféncﬂ f(tlkomtthardtssmbailby MoreﬂwéFhaBoursoﬂ.WSJeml? EBJM%G@IJ.) R.pgB11]

Femal e a t Ws | i nsdor.f) hi ng
appr ox mabBrg PobPabC ik STGgel MTEP R TS REPY HANSEA 1 HegPETEe of
four in MBQ&@{E@@-quﬁI@&i e GRS o8I Df a8 kssiint 1. B@\A&uﬁrmaﬁ@lwx ng, 5 Tapamat er and
standard | aboratory chow (Ratte Alleinfutter, extrudat 3436;

Provi m kl Metcakal-der %Rhg@?hhoﬂswfi zéﬁrﬂplariﬁ)&ﬂdé\flwléoh& Hl?@ﬁbp?méiﬁamﬁ@\lﬁﬁf%ssexcept
durt N9 ! E3bhAG. anhO ANl BRI RIREALRRE QY alr;t%el%fgé%nz
| g a-m  Roo

i ght-dark cycle w ons m terrper ature
hum di ty §1&8roehdd: twemenk ePéhae oPtsiamiol. SA6GR2-BE7.concl usi on of testing, rat s

hani dhb ) Cco2 hal i [ [ )
boes T acorauh it e et Wik e hebr, Wb aediR R Tl rillmvigi " o
Protecti Oﬁwm&)t@@iﬁﬁﬁgggpmuﬁgaﬁrmc ab Ghef a%rﬁlth@@sépémk wWeBOUlaat i ons on

ani mal mai nt enance and ing. The nethods were in conpliance with ethical
princi pl edftangrgay.detsiwkes nfagrtaiged mﬂt\mﬂuaﬂyelxchrmnsﬁedﬂ canfaimglss(ek@pbmrended

D e 155, CoRSEY N e SRR U RGP B>

pl exi gl as&nﬂlﬂdnﬁl(ﬂﬁl $ (dnetight cycAOwEmMligli anRt ef 6:007:nh ©ebeaind af NiNYtd5 cm of
wat er mai ntai ned at 23-24C. After 15 mmin the water, the% were renoved and

al | oned t&°8p yvifigircermcens o forfietKibandihliphd<aispip ehe Soreeradhand 8P w¥add t o
their du[@&g@&ﬂ A& ‘f%lfnﬁnﬂ?%e?&%guécﬂ ﬁlgﬁe C¥dnb 'Lﬂl%gr Zéxéapﬂ &l Bfng Eoggc t he

t ot al ation of Inmmobility was neasured durin rat was
j udged tOmb&aiednﬂbielﬂp&tﬂi’rﬁﬂ&ade;ﬁrobddureemém&deﬂvbd)@hnﬂg)ma@cﬂ;Ifuﬁh ]’,hel @it he wat er

inaslig t unched bu |t| n, its head bove.the surface
103131 4- A9 GRYORInSER] PHGRID G an e SaO e Engh 1 Feder ¥ o

(4- met hoxys, @Taﬁ&ﬁ%ﬁ%daﬂmﬂmﬁln@&x@ﬁ&l eﬂ‘ldat%‘?cingz Vo) maibaewRsinsleapensedyimn 0. 3%
Tween 80 |n distilled water. 4- hy droxy-4-methyl -pi

per i di ne- ¢thicar rnoyti¢scandi gifdeliines fooyicTtifepiaoments anygnimals recommended by

the Swiss Academy of Medical Sciences and Swiss Academy of Sciences.

[6318] Animals were anesthetized with sodium ketamine hydrochloride 5% (90 mg/kg
i.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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benzot hi azol - 2-y1) -ani de was adm ni stered p.o. (gavage) 24 h, 16h, and 2 h
prior to the test. The injection volune was 5 nl/kg body wei ght. Doses

refer to free _base of the drug. [0314] Data were apalyzed using an
unpaired‘%ﬁ%@gﬁ?EQSt test A p- value Iomer t han 0. 05 MBET§3%@Wﬁ@%%d

ZI ﬂgldt; Lgssoéiuqf%f ﬁé' B’;:EB ;aja:kg Icggld a\fl qt l&yoré&lear%gég o% r;srrttz{ilalt)tltb%ies along the
(4- met hoXyladirdder i@%ls dQedkayd. - %B&@} ﬁis@%&ld “hecHddesaiird SretBeak RARY GmpidtSd
significantly and dose- dependent |’y decreased the nean total duration of

i mobi | i t ynibgerpléyr edthei mesobwhicr pissm A étcrha\reérof s ubtrahdegnebtebizne diving h

ot or enceriitnyy (oats iecS fa b BN S I NP SRR XS o5

based on Shwdefitsl Srobr theskull Qirftke)adPlesttlertak | lwitltle @bpréximatety 0.5 mm apart in
hydr oxy- 4- nethyl 6Eerrdrne 1- carboxylic aci
(4- et hox{Pe OO ! Plgng §165W6W9a§@?1@@€®}19m%@@f§9 &hi orieanie]) Blangnd

dose- depe I 0, Y, a swim
stross oot e HefEAE 9804 A7 pIEE AR And WA BDuS o bTRRLAANIE,
antidepreshanwmhkkeswnmgewm;Eswedtdﬁhyhﬂbkyﬁﬁameﬁhyﬁmpm&emedmaea&and

carboxylic acid (4- netho 7 nnrgﬁglln-4 I-be(fothlazol- -yl)-am de

follomnngmbﬁﬁppa eﬁ?@gr Fon | ¥ TAERABTC PRE-PEEIERHY &t ggyyarm

i nvesti gat@srohR@nPaNtiRy AMK.deRd eqsRnkivkh ke & 86dSioR 0A-0.03 myke

hydr oxy- 4- et hyl - pi peridi ne-|-carboxylic acid

(4- net hoxbupremplph@tq mingmizk pesizapetitizg ohin2 Wty werd dlovied at keestchdaynipestri | d
stress-in The nethod foll ows that described by
Mor eau, QH%%Q_% gﬂ&%ﬁgﬁﬁﬁﬁgtﬁ%ﬁﬁé Martin, J.R and Murtas, P. (1994)

Curative gi3fiecrs ﬂat Vieh@alatgrpintiah samtsnﬁtenﬁ@@ §‘aTl$S)njiradSb‘Ei&fd, thei tBstich@nbdas oni ¢
mld stress-jnduced anhedoni a nodel of depression. Psychi atr. Neurosci.
19,  51- 5ecetitelsy dxielap boxes (3§é%$é“r2§c9ﬁ})l"&‘ﬂt a hge (2. ééﬁlclr% digmicterhlpongd 14, J. R
(1995) Chroni g Fichdudtt assniqd Uﬁredra@gttﬁgmﬁu Oedon Ol AGRIP TR ied eCP
abnormalities and curative effects o ectr Feat av.

Phat i nacohosciok6 8@ -t687%r eﬂ@ﬁ“ﬂcﬁ] bmtulsttmumlen.almpasi@r Wrsulanou éﬁ S s(ﬂtamel W ST

(SPF), RCC Lt Falllns tzerl and) wei rOX|nateI 350 g at
Uhe. bt art MTORHEC SGBF TN Chat b e Bah b SOGaryoh d R HTht o ned

i ndi vi duabtinfulkidr Magionk®n tamcddlﬂ)ut@totﬂﬁ@h BR6 SedofIAGRHoWIER 1eMRAFAlihd Y Oroup
housed as part of the stress regi men) under standarg | aboratory conditions
(12 h i ghhrs@raﬂﬁkh &y lae plecechinka gFrst oisdier end 62100 Qrivakcanseapks Bsps1C to
23C) wit hff r ﬁﬁ"ao Sid19 %’:nﬁé st?x?iu]%ttnbt Hle KBS g{/%\pdg§§:18t Q’Vot%?r ! @nd) and
tap water. controlani ma ASdsed int sane quarters
except asﬂmkh@%mﬁm&m&ﬂdm&ﬁhﬂdea?hh%&%@ﬁ&hmhﬁE&mymﬁﬁ@ﬁﬂhﬁﬁSmmeMKﬁ&ﬁ@IVed
prior appr. fromthe City of Bas Cant onal, Anlnal Protection Committee

based on g‘@ﬁ"eﬁ‘ B R o ateeﬁe}il‘é’rt DR VE % ORI HNATIBhs GHVARI KBIMYREi Wik nance
and testi fgyte TOG oﬁ’ﬁ-?ﬁ%]&%a&@er\z@d' h &0 R ﬂh?égﬁtﬁd%tt\b‘”fﬁ’@ BLiRlor Was ﬂ@ﬂeﬂhﬁ@d and

guidelines for scientific experiments on animals reconmended by the Sw ss
Acadeny ofs dsdiial prSciveshic eBriafig twagsUditGa@é rwmolfaﬁ@u; Meslcfetsed {HOB&tSr}wwml mal s

wer e anesthet i Odl keta c r|d 5% p.) and
oy 2zt ne STk e Hohid® afmens of U LA Bufrutiedn hopremieers” b, 03
N/ kg s. Cachievoll AleTRE Sis Sitse@se PoROkAPoRke st DS TSR 34idbn Rleast) Gas One
Inc.., Roanoke, VA, USA) were checked by passing a current through during

i mrer si onMRHtENAaY the VARG INGEGH]Y Tqungd p mevruce dhacaichest resppRseViRS Al Basted by
appear anc I 0

Properly- ?ﬁgélggg% A@%@?#g%gg&aégg&2$%§%%$%§}%%PFb&inp an?§%9&%ﬁ%%terally

i n the nesakcipohe ccspyrstentatied. HEhd reveal reqfontermte\xmtcaahlateﬁg“mhhIfrequreaay of the

m dbrain (2 nterior fromlanbda, 0.3 nm| ateral fr th | i ne
suture, BT RS I Aa8 isuagly Jevioher 1§ P¥ener e
appr oxi Mgy p8r RilTEh@ReYdr ckfbehf 1 HOTBRVENS BlrebRNGas, HRFELOMEHYBE €

i npl ant ed perpendlcular to the horizontal plane, and the incisor bar

adj ust ed the npaa oétheantsddingadd mqeqrr‘ang frequiaciseaiwitingrlis zomt-pdkep pamsin. The

el ectrode was_secured o) four to fiv |nI s-stee
sor ove. anCaTT TR S5iR el febBal Hn At inp L el it Rttt s

post - oper gtdses Yudhihs@eph@fei ]8R Hefi Q& on Bitinhdnt fldrhatl @R ke oamneh cvesewlh ven a
SC injection of 0.03 ng/ kg buprenorphine to mnimze post-operative pain.
They were all owed at |east 5 days posgsurglcal recovery before starting
training. T2



[0319i- For the Ventral tegpentum self-stimulation (VTSS) procedure, the
test chanbers consisted of Plexiglas boxes (30x25-25 cm with a hole (2.5
cmin di ated in a sidewall 5 cm above the f t could

i nt erruptwgtz@g%ﬁ/éggent fight beamw th a nose-poke to %&8&8@%5@%” cal
brain stiml at.i an ol.ar stimulation (0.5.s trains nmonophasi ¢_square
U ses- of PSSR0 R o il ten i af PRuMCHS QIRRiS TEG REAE. SEF mul at or

control | eghbMg REoE em&eﬁd \Mare@ Re@tvafok 86REARE BERROAIBNY hr bMack&lg « 1 ai ni ng
phase, each rat was placed into a test chanber and trained to nake a
nose- pokercsieisisdrised fsortiorianai df iepd priletictddinag irethe segd)calc srimghtaciioh. The
frequency S ke 70 _Hz ryent S v abl e
un ohe 1 op" Sieh Bhaod dur oY iRl RER i BHR A e PTG, e
wi t hout o@&eﬂisgﬁbpeeaoemifcgrroupmﬁrsrngeﬂta dahfat4pengoe @ntwawed wtiudt bsﬁcabg)e
respondi n was achi eved. .-Then, the threshold for VISS behavi or was
det er m nefnERlyasEs pisedgintaed 0814 revprsed i) tidark s vele SHRAEIHBEVEITHIR at i on
was varie ﬁqﬁ%"“ se descendi ng and ascendi ng fashion, in steps of 10
Hz, unti lﬂrohﬂﬁn{% n response rate was achi eved (defined as 15 nose-poke
r esponses(§3at] Miayxpefienstwernlsaricdnwlient teaself-ytimalstiomimesiohed: atdividue! val ue
t he h| hest se rate in_each indi dual

P ot Ot B B R 155 0 5% pi AR live PR kb Bk RS APt T er

of nose- pRKErAkEHRR LS sUbRERHAE the cHghiFBAR srxeerre?r nraaa@wbr@ﬁmggbﬁglrer ed for
each frequency | evel . In the absence of brain stinulation, response rate

was usual $aghvavRlelt ndisturbedn JFempls S tpaERy AP.IwEaaTeNns @) stresesermald W) . The
VTSS thre and
descendi gy Saenny SRR AR hREE AR T Reh g SR HELRG; Tl
regi nen coHsinsétedzalenhl)weede Qf ored wayliceiy) omemamrhedh@d ghlue, of e ged tatessor s
such as repeated 1-hr periods of confine mal | (24x | 0x9 cgz cages

with ‘bel &8 ¥ n‘b‘t}e%aé‘rn? Poripgnth %ﬁ@“edﬁpggﬁ% 8?“"30 ﬁtt‘f"?n%lh@s 8@%‘?%?’76%‘
11 um nat Lone)QRge BYALR LG4 REE Qs Aol 00t ARMNARE0xIBPEL UL fihory-
i mredi ately tollowed by 2 hr of dccess t restricted food (scattering of 18
f ood pel | eprpfolitsl-pigbanmothiaeclCaglepmidne® wyérnipgher ﬁparem: odspetti vy eECSS
deprivation | di ate l.owed b hr .ex osur e ot one
over nt gnt TSP R GOl Ty teamitt RE Rt 1 Yir BB bk g et
beddi ng) . oARInBRIES WRHExral;S On NRLNta: Had Wie ofPYRES eRleduitghtd dfrksseyat e from
Fri day evening to Mnday m)rnlngEr [ 0321] The experinments were started when
the sel f - BUFEASSthaRE mr@ﬁdrhtrs 1d; searoyeraiag the athedonip iedpxpyhe ghertthan 15%
over thr el%mcz3 NS;6GH s ,s%ﬁldl @dt[ersﬂees%r QflsiayThree groups of 7 to 8 rats
each were su jecte oni ¢ m dhstr Ss regi men and two groups of 6
rats eac h{(mez}eDhtef t:vemndneﬂ;rmibejd a Errfamodaryap&ﬁedt ancelayedGnalysio gr emmcef
stressed ani gere dosed with 4-hydrox th yl - pi peri.dj ne-1- car boxylic
aci d (4- nerpﬁ[*}?svn B BPRT PRI gr CoRlgben *Qd%damaa@e r)uto‘rlﬂg%/ kg

- P.) whepgas.d hest r}d;f)qrag.{e%'ﬂ&sé:’{haﬁWO%S@(%@CE@%% AagkhegtietinMdih sal i ne.

Durlng the 'same period of tine, the two groups of nonstressed animals were
treated V\l&3ﬁ3}41-nh§1kjﬁloecy%tmssnéﬁgmups phpre rvvadi anegri ficeant bossyHiidsicet ingrease in the

(4- met hox hol benzot hi azo arni .3 mg/ kg,.i.p..), or

Sai e, r BUSIRRyEI5 RSHRRG oo e e e B dP mRE PHATRE R Y L i ce
veekly angr(therbreshobdsy &l 1es)yobl 8d4,ned) dnr re@@&ﬁv@ijﬁupw&&l epehntgsd day
were conpared. Results are expressed as rcent age change in | CSS

t hr eshol danipglsreaedrepisg wilel shReaskieLfi %&é&owﬁ@emyérﬁmen@r@é- lr¢pebaagle in

| CSS thre r b d by a
2 factor FepiarSByiRpitin s ARBRRRLR) )L AAL o thd 2R GO EE
appropri aste:sbpemﬁmﬁ&rmsmm&daunhedmdlavmdmeicudag(’stoclmsehrecboﬁmb1 ladl (mmimainpai r ed

t-test. p-val ue of s t han 0. 05.was accepted as s trcal

T gni 1 BT 3 IoER o TP R L a ARG O PRk LE RO FAIY i cant
Stress- 'nﬂﬁﬁﬁ@e@ﬂﬁ&@@@ﬁkdémﬁﬁﬁr@ﬁaﬁgpgﬁéd&ﬁg9¥W£MQ£H$593;&ﬂg¥&@&ﬁﬁhd
tegmentum sel f-stinulation threshold) [F(12, 91)

F(12, 91) =t¢hida-freatgd woumeepé@trrwtyf]e anfipeeddnic sficasefedthamionatisnetbyle
treated wth droxy- 4- met hyl | arboxylic
acia (4 nernidyh PRt o pPRe R I L B BT DR s ¢,
day 46 of fduhe [BtIRass)=Resi gct).otshl.e Seagieas el awhegdenhani NYEX be;wranerdsto
baseline control levels (aninmals regained normal |evels of reward
sensitivity) after one to two weeks of treatnment, while vehicle-treated
stressed ani mal s renai ned anhedoni c.” *fen conparing drug-treated and
vehi cl e-treated groups, a clear curative anti-anhedonic effect of

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

(4 met hoxy- 7 nDrpholrn 4 yI benzothiazol-z-yl)-anide was found
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[0327] The differential -reinforcenent-of-|owrate-30-seconds (DRL-30) test
was used. The apparatus consisted of a sound-attenuated standard Ski nner

b 28 MED As i at Inc.) fitted with i.aht.

Poves —andt 8 et o "G epenser (45 hg T ood pol | ot ). PRSP EM"

| ocated on.the |eft of .th od .recept.acl e connected t Il e

i o bmaey it pek ey *Baios Bgs ot conetr srapi o der ol s Blows
(Kestrel Spidpagses-tebioncl usive Sol utions, Harlow, UK) which controlled the

experinment and col |l ected the data automatically. [0328] The rats were first
submi t t ed[98&4] Biese dpreedoinifatanen siresbohasdenionsinals wiee egrpievelyrizatted

chanber acgprding to fixed ratio,(ERl) .schedul g of, reinforge t.

er i or coytin & et et SRR SLErTy Rastht Gefeat el e R o
NH, USA) sekotitreld-ahitatdedsn hgkerip pness daplbisegueninduiced ited@vemnapr essi ng
acquisition stage, the animals were submtted. to repeated training sessions
accor di ngtaWlgelyireyarednt ihare tedilisrdsmoasit DY fRtdsP S EDRIPPEERE®Efe. 10
this procgdire. s e HERRARSSS 61 ng afid er a4delRywere ieNRldad
(reinfor c@gﬂr)‘g’;ponské’s)p&%l?espon%aes \%ﬁ‘lgch occurreg{ beft org tﬁg}rﬂen o?jﬁt he

del ay werecmaothiazel-hi/hracede.and reset the delay for the foll ow ng response.
The del ayEvvas;gr!&dual ly increased from5 seconds to 30 seconds (DRL-30) to
achi eve a | evel of DRL-30 perfornance at the end of the training
stage bef gBesistig bidRchtdit® LRSkidAMs HaChHEHERMNAnBHSMRe | FRLRAoA 3-

m nutes. The animals received p.o. admnistration of distilled water 2

hour s bef Brdsoseatiedudpinsrdiner -gelfixylion t cacihe f dddnpbyel-moariwlingdyli n t he
Ski nner ' - cel I ) f rat.i ' Lt home
cages. (at ey iRE-FObIRod fEL YRR a6 AR B IBKE: PR
total nunb®ricaf inr @spoMde smethbe fpllovsethaptedceibed oy cleioknls JB) Syiden pISesses
occurring at |east 30 seconds after the previous | ever-press), and the nean
i nt er - r esHERSEUYT HEITPRRISFAFE ARADES ﬁé%%@ﬁ&%@élfﬁéw}é&% sighileg &5s¢ve

| ever- pr 5868 hnidJa30h: Biab B8 L BB PELEALALLAAANG ERp SRRKLAG, T eached
stabl e baseli ne -30 performance over two consécutive weeks. Drug testing
sessi ons ¥le5¢ilven ogwi Stepheme . Vipd¢thB.aPiffeeasiz! eifects oliankinlytis esdiron- wi t hout
drugs between t t est sessions. ,..Each aninmal was us as..i.ts. own control
and°r ecer YR phEt e BE FP T Uatie al S LoRes Sr T At afa e Rhe! { ng
sessi ons. ofTRe; SRAUSRLE séedlit eatdmeNtPham@soldabes.sined DypisalrandertEal on
procedure to ensure even distribution of the different treatnents in tine.
Each ani mérropestha inieryigsnanse dapes. aharpferasdaecasie ivaiatendxespopdipge Thanalsor der
and at th i t est .ner blind, T i ng was
condct ed e aT: ‘bt Bafiger P e o 2, QBRES SHK PR ph e S8k "D,

aci d (4- nednhodyzcpinrdilphaxiolytids yi whieazpichl aridbprssyrit).- am de was suspended in
gl g e/(; I\é\?ﬁ@bggg}fﬁg&%bE}S‘@L’%@Q—@Vg%tigfrfatsé(crﬁ%r ersQ[{inex'A: Fgaenj[cgy\lreighing approximately

(4- et hOX}’507g RrPRekT AréayhnRanzohbiRE 8he BérYJa%é M&o)@ﬁ%ﬁ!%'d&@éﬁ@l@t 3, 10
and 30 ng/ kg adm ni stered p.o. (gavage) 2 hours prior to'the test. The

i nj ect i oncraOlvithesawdsstheading gndodyd wheiviglgs.. ADowdshaddteractws tdiep fvate abdise of

the drug. 103311, Lat  ere anslyzed, us| g enct ol e PR Leelad 03921

4- hydr oxXyNg-3aes; erbvigdipiesa idiifeaukst, GarBeXanld. C TRE kfimal quarters were maintained

(4-met hoxy- 7- nor phol i n- 4-y| - benzot hi azol - 2-y1)-am de (3, 10 and 30 ng/kg)
to nal e rét 3§ 3ilgnirflighadekycysisdvidoSshtgaseidém- My Raoet sagentypé2htinber of
responses seeh 4 he nean. - 156 1 At lended to
decr ease 1 2}% rxﬁg e??si??’r ?a?’glfcor ?g?r%dr%%ag{ ?‘ﬁégjg{%%ﬁ%ﬂgv oacsciugr/%ﬁlrsg?ﬁ%gﬂ? % stabl e
per f or mangor apptdvel BRIn-t8O (itgsif, Badel Oyrdoek Yerndmaterhtebtigpi Qeminittee based on

di ne-1-carpoxyl i caci - et Xy- 7-por pho benzot hi azol -2-y0-am de_(3, 10,
30 g/ kg HGS FGrd et Peddedobananh aRBE Iy ERErs e E. niber o

r esponsesafigddasdeanedohfentEanith Nekal’ SSRANSE dnll "BRdellrdes abs Acleahfded to
decrease the nunber of reinforcenents. These data suggest ei t her sone

anxi ol yt i expeiikgntaci apimyls gecogumaded Ypithabwisnticddpre o5 Medicel kecomesped ti es.
Example 11 _.[Q3331 The. effectiveness of orally adm nistered

4- hydr oxyé‘éﬁs%m B elnzyp&gsecﬁna?sne- 1- carboxylic acid

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

scopol am ne-i nduced amesia in a passive avoi dance task was investigated in
the present experinent. [0334] Male adult Wstar rats (HanBrl: \MST ( SPF);
RCC Fiillinsdore wei ghing approxi marép-y 94-113 g were used. The aninmals
were housed in groups of four in Macrolon Type 3 cages (810 cni) with
sawdust beddi ng. Tap water and standard | aboratory chow (Ratte
Alleinfutter, extrudat No 3436; Provim kliba Kaiscraugst, Swtzerland) were



[ 03351 Passi ve avoi dance training was.carried out in a test chanmber (40 cm
X 31 cmx 29 cn) which included a grid floor conposed of stainless-steel

v WA, SIS S LR
15 E
L U B Sy oL BIERG B DR i1

the rat steppgfhhd cbiigidd ?faogoﬁh&a&&ua@e @Jﬂd@rd' sklaﬂfsrons@s pcsabi | ggipi ved a
foot shock and typically noved rapi onto th orm The rat was

pl a
t hen nudg(éélEIQ eérmoyafmqho Jtitled gnthd Eseeegﬁlt Qricri@@r @nd |foqdmeélcwh@ca$ﬁtr (4l y

d, h d h b
toppi ng Bheo b TR A0 e b et PRl B T o5t S rR AP i "o oo

exhi bi ti ng:llel gigpensérgmBieofkifmed: Rﬁﬁcsd\ﬁ/ﬁg-doﬂﬁbﬂtt‘eﬁdo nDpregratifag &yt (edal | on
were not tested at all. A retention test was done in the sane apparatus

with eachStiirery| Gerdusve Shlitipnaddatlow| HKD oF el contrelivd g adenmep akd or m
(whi ch “ﬁéﬁ@9£dS%Qﬁﬂr&ﬁdﬁMﬁEMbstepp'ng down onto the platformw thin the

initial 60 sec e retention trial or failing to subsequently resist
bei ng geniBy8iplizheds ontre ENEsgbmdmﬂlmoﬂmmapmﬁumgedqmmuanfmm$mmenidh@xhlb|t

avoi dance (and, thu evi dence for apmme carrj ed out

ot veon. TG RN ST g By BF i b0 SRR dpBeoRgEHe

tr eat ment g GRAEIHANRScOMISIRA B HERE hARHEM3| HANIBS metdmula[}%&@i onedi atel y
foll owi ng passive avoi dance acquisition, tats were alternatlvely assi gned

to one ofdaiverefl gfttoedchdetar dmshe Fubssamit t¢ Bieslevarnreshingaceuisition Mgt éhfed

Ceopol am ok, WEarorde ) BafuS “hlnd ol WERgnd B0l e <o)

+ 4- hydr opeipfdrepaéd\of i@wpﬁbl(DIng-s&he@airebdmthﬂs @r@c&%dﬁi’e only responses occurring
(4- met hoxy- 7- nor phol i n- 4-yl - benzot hi azol - éé -am de at doses 3, 10, 30 or
100 ng/ kgaﬂe{ aélylam@mqew diifercad feaponsere- %%P%W@W%ﬁ@e%%?ﬁeﬁ?% ni ng

treat ment,,&acL f4ky Was &Y%l%}c‘%@ aB&’EcsEt%@ '81% a§’ @orotg ? vdr'i’xggfx?sﬂo% avepdance

response In the ret'ention test. The data col ecte , |ch recei ved
i mredi at edejaypest gredwailp nmgcaibccbﬁbmémt—:cmdb o Meficohds (D@LL}.’&GB ty ed:ﬁi@ieel stabdd

provi des he basel j ne I reten absence of

e opol am e SRTAErA0 bt aREs flathea s fe S ine b bsho iy e faf BRERS per

treatnﬁntEQ%Qﬂﬁmn&Q@é%ﬁxﬂmQXQSQ%Mm&mneﬂﬂy&n@hmakhﬁhﬂﬁpé @&ﬁ@ﬁ%ﬁ&@ﬁoﬁCId

(4- rrethoe‘i/yt hol in-4 -yl - benzothiazo 1-2-yl)-am de was re ar ed
15

i nedi at ilwlwert%mebqf@ree?awswe Ioradditigodq ievyodmedlencageum (0. 9%
and ultr a‘oslgrrl]ﬁer'bﬁg e(a%gﬁﬁage e':&&{[ d%]ﬁTrsa%rk%§&) t1%}1 0 E@ﬁﬁlﬂﬂig?%&ﬂ%g O;?lnﬁms was

m / kg body wei ses re base o am ne

hydr obr Orﬁﬁdw]\(lﬁﬂﬁ“e@m@aﬂi"@dwfameslkﬁnyfot Badd. s’é%eﬁn//ﬂqé totseRim 80 of rdﬁp&ﬂsc{ l(ih@%
prior to use (injection vo 3421 Statistica
eval uat i OHIRES Of& omf?ﬁteﬂfééﬁfveaw%% O%Hé}o ﬁé@aé‘f &9 peronds §5T g preyous

Chi - squar g, &&slssf, SJn@ttHé Glad e QRS iRR( g o8 Wit B chpsdPpGRERAr € the

proportion of scopolam ne-1njected rats exhibiting a retention | npal r nent
under eachwoﬁﬁwhéwdrygﬁeﬁndltlons to that observed after vehicle treatnent.

A p-val ue{l}gg(} ODIQuSg tgqrtmg SRS I\JAE@ red 58 tarelfrina?shgx}n?é Iresdtctlxe%asltcll e %és%ﬂrllef b%i%()
performance over two consecutive weeks, Drug testing sessions were given twice weekly
with at least two training session without drugs between two test sessions. Each animal
was used as its own control and received all the selected treatments and controls in
separate testing sessions. The sequence of treatments was determined by a randomization
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 amimals. 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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[0343] Figure 59 shows that a significantly greater proportion of rats
trained in the passive avoi dance task treated post-training with vehicle

(sc) + V%ﬁ)l&fflpl(sﬁ’ﬁ) exhibited retention 2 hours |ater 125@2@@)03%%@ ch

recei ved scopolaimne (sc) + vehicle (po), 81.25%versu respectively.

A significantl reat er. propgrti.pn 3. 715%. P<0.,05) of | am ne-treated
ani mal s viiver SePeR ke Te O ar T Aiofilip or G a B RerRg A Wes

hydr oxy- 4~arhil kit pi Pemddioneg ke ednioxsttd .0aGiadage) 2 hours prior to the test. The

(4- met hoxy- 7- mor phol i n- 4-yl %enzot hi azol - 2-yl)-am de exhi bited passive

avoi dancenieatientilene was &aisabedy veighhdasopdtdaiivdrectest ddbef¥ep which al so

recei ved [@Bﬂd a?“ﬁ%&%%‘@%%@%’ﬁtﬁﬂ%ﬁ?ﬁfdem%{-‘?@9{ Responses (% of ani mal s;

N=16 per group -square test (two-tailed). Exanple 12
[ 0345] AdgB32}mage: J3r dguwe Danoey adatisistweioghdhd-lappxexi-methel-pip@006oe-&t t he

start of the experi nment re_used. Th wer e housed..in .gr of . four in
Macr ol on W}ﬁ’éy%cp@@&e "(HS%XY:‘MOWQIW'ggm?thﬁéaéfﬁaTmﬁ*ﬂ%?gg?W@ :&er e
mai nt ai nedo R @ nlde hé ﬁgﬂiﬁ%ﬁ?gﬁ& KoseYeh&dwhtiPinteatild (ROSEhbALS Rspdhses W th

free access to tap water and food (Prom kliba Kaiseraugst, Sw tzerland).
Room t enpaxdatearcesefi 2lic 286) interdrebpomisaliitys. ( Bxlgbupdukeioedkmpse bomsmiat of [ 0346]
The el evate | us-maze consisted. of two _open s, per. heular. t.o,two

cl osed arrr":rjf?(EI ! %{E%*Sarfﬂ Spr%wgﬁqr Wieggd o %%Bf?rﬁe%ﬁ'gj‘ﬁg%ggk%g?% rt(e)%% & smal |

open cent Hy@ko@Eﬁﬁleth?hﬁip@ﬁ@lﬂé-atddﬁmﬂ@l& consictduct ed4nic@iBxgr Biorpholin-4-yl-
i pl asti c anngI aced 50 cm above the flogr. The cl osed

pol yvi nyl chl orj de ast i, .
arns, oppsBretbiard-DopieaBidiefd. Had % muks duhdi Ry gRd40seWepRgHlY. The

appar at us; i i _.sound- AL W
contr ol | aB R Red b e o] s R P o FaMAL B BRSPSt SRR dho
pl us- maz efendeRatos davesase tths tnachben of reiafodomeptd dhder dathmgges teitb¢rasaned by

placing the animal on the central platformfacing a closed ann. The
duration %‘f’“q?ﬁhc“lf ACURERE OO P ‘I.?a U{W'&ﬁ%ah@#e &Qge’ﬁgsed to clean the
appar at usE,pdrn;[%é 1fo the introduction of each animal. [0347] Theée plus-maze
was positioned Tnh the mddle of a closed black environment with the animal
observed WB33]altsl effedicinesuiof eiatigo admiresterchp drdydwxitonethyhpiperidies-1-

Behavi oral .anal.ysi s conduct ed in co teri tem 10Vi Si on,
it Tt N s s R R N R i e A SE A
group congbpsledinefin@ick® athdediainse pdssieh avnidamat task Svay sedstimakad if die @esngl e

experinent. Rats were treated with either 4-hydroxy-4-nethyl-piperidine-1-
car boxyl | €PABTEY 4- net hoxy- 7- nor phol i n- 4-yl - benzot hi azol - 2-y1) - ami de at

doses 3, O, 518 KQista €EC kBarlt: 3%13 e RIPESO0 He®. AhNaGd) Righi
Chl ordi az g’%‘@pgéélﬁ ng}ﬂ%gsfayas Sakpgcl)sElgti vegco tng’I . Arter dr ug? e
admi ni st r atpratimatest $4-M3 @ veel atedd T smmlals vagebowed howowavdustr and

wat er. After one_hour, the re,placed i,n th | us-maze. [0349] Th
measur es ¥@FREPe Y% r‘@ﬁ?%i%ﬁfcﬁzr?xwgﬁyﬁa?"fé‘ﬁtiW?gdg’ghagf‘%rwﬁ%sa%hgl‘ﬂa spent
(sec) W thbiralobe PBRN (RRUS AllhEudlrSt-aneutt N8V eli@dphemikmbd hakctdesiopen

arms, and the nunber of transitions between the central platformand the
open ar meSwiltislandaweicecansisaously ejalable fapcemdtdringdestiviet yThggniphe @i&iance

travel| edw 8 m3neda &8 %6?9;)12 Vﬁrt {i]é}{&dtar}ke c;%ié) Sv%gq %rggts bnset at 6 am. Room
temperature (21-23°C) and humidity (55-65%) were kept constant. At the conclusion of
testing, rats were euthanized by means of CO; inhalation. The experimental procedures
used received prior approval from the City of Basel Cantonal Animal Protection
Committee based on adherence to federal and local regulations on animal mamienance
and testing. The 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.
[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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[ 0350] 4- hydroxy-4-mnet hyl - pi-peri di ne- 1-carboxylic acid
(4- met hoxy- 7- nor phol i n-4-yl benzot hi azol - 2-y1) -am de and chl ordi azepoxi de

was susp%{;lélg&g (}%&% stilled water containing 0.3%ween %(?rfészﬁ?s?(y ody The

conmpounds” Wer € nistered p.o. (gavage) in a volune

wei ght. Control ani I_s el v u ecti.ons ehi . [ 03511
O by G RS b B A SR L A Rl i R acfelhed! &

(4- et hoxys 7(;11{7@{1@&91&5% Bratfdin l@ﬁﬂﬁé@tm@zc@{) c%vyr%hwaér% in %h@%bﬁ@f C@lac@nal ysis
was performed using one- vvaz anal ysis of variance foll onwed by a

post - hoc %ﬁiﬁétsﬁs@ﬁt@gﬁn wih phe/plperananp et rat @aﬁhﬂ)pi@a“omm@dmacu@eeﬁgnd
signific i naI sed S|n a f-test.
"olnhy SRR ShLeRksy Bl S5 aRRRRn s MR RN Bl RIS &

(4- et hoxﬁoovsmsok p:lstbiymakiy yobehzpidly Bzl ond> mk)p{caMe The @zdw@@dh@ nudged

dose- depend eI i ncrease in tlrre spent, distance traveled, and in the nunber
of entri &g hegrd spyer! dimes up %ﬁr"é"’é agBY @y yesisigde upipdipatigdbatithiat

reached stahiflhgal 48l &Eﬂcfxdtﬁ)ﬁ%ﬁaré@ﬁ%teﬂagl Eg% PRMRAE Hh@g&&kfﬁg)a fgd 30
ng/ kg (tinme spent, and distance trav éll e open ai ns

4- hydr oxyshoclyet hﬁhy pieperldi axdiblting agl beaxysigns afi dharked drug-induced motor

(4- met hoxy-7-norphal.in-4-yl -be hla oi e al $9 i ncreased speed
' he o BUSHTRRRSiel ety S R A & oo 396 BTty ko,

similar tgpehhardiazenox ;ﬂ@cedm&hwmmﬂ)m@%ﬁwhwag %B@ﬁ}orﬁi (w#cimo/ kg
for all paraneters peasured. [03531 In the Elevated Pl us-

4- hydr oxywas- At satafindpeStenpig. dov apteotky Iplaforwi witlin the initial 60 scc of the

met hoxy- 7 I

dose- dbpendentl 5 il Bhed SRENTAERSERY s IR RN AFRBY ohle:
nunber of judgddr dses faiilnteototdxhzbctp@mchnm(and Thes evidesad s amesva)d €T ehsingvivit
evi dence for anxi oI t| c-like ! perti &s) of 4- hlydl’OXY

met hyl - pi (ﬁf‘gfl?cﬁf)?fe §rWeeTy B(ﬁ(}% i g gcpaq ¢ observer was blind with respect to the

(4- met hoXyealmbMBRRd R vhed lreBERZQL DR AZMw & Ynk- am de. [03541 It will be
readily apparent to one of ordinary skill in the relevant arts that other

sui t abl e 14836/ flirpadiateiy bﬁdwa!@ap@sait\fﬁomﬁaoca hequivtitio dsitsamareaplptrhatatclyons
descri bed, _herej ar e s | be made .w t hout. depart romthe
scope of ‘P“&nldn\}%n 30%’%0& %{*Fer‘?{n cﬁ%‘f@?ﬂs Clilew{?ﬁedﬁ%iggﬁﬁf %]n has
been desc(rdnb@dlgmmyconnectl on with certain enbodinents, it is not intended
tolimt the invention to the particular forns set forth but on the .
contrary, 93871 1§ ehtcn@ed ¥ehiskvae) such al ternatives, nodifications and

equi val en[?ggssz)qq}{%/}ggﬁé gia mésg p&%@wg%fl bsgngfscope of the invention

as define t'he ng clai
4- Hy ﬂ r f)x yH3391el) Hying&lgﬁaemcdamee |HRrafsbox thydr@@Lédrn(eﬁ)y[’@Iphﬁahne-Z ]:carboxyléc
mor phol i nzot hi az an_de reparation of a nedi canent
for the t%daﬂn@ﬁ thogy- &@@8?1%%4% WOQW@E@Y@%Q@@F dppes - pldh i38ngr, 100
mg/kg, (po)

[6340] Two hours after the training and the post-training ftreatment, each rat was

evaluated for retention of the passive avoidance response in the retention test. The data
collected for rats, which received immediately post-training treatment with vehicle (s¢) +
vehicle (po) provides a measure of the baseline level of retention in the absence of
scopolamine amnesia (not included in the statistical analysis). N=16 per treatment group.
[0341] 4-hydroxy-4-methyl-piperidine-i-carboxylic acid (4-methoxy-7-morpholin-4-yl-
benzothiazol-2-yl)-amide was prepared immediately 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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2. The use as clained in claiml, *wherein the nmedicanent is to be
adm nistered with a therapeutically effective anount of at |east one other

agent, s om benzodi azepi ne, a sel ective serotgni e
i nhi bi tor%(?@g%ﬁﬂs,gﬁa ser ot oni nnor epi nephri ne reupt ake iiﬁﬂﬂllﬁslz?%?bl:')§%{ﬁl ),

a
nor epi ne | reupt.ake inhibitor (N serot Qni_n 5-.hydr LYyRt am nel A
(rr LG EHEA T Rk e Foe e S S80I R P R B e
recept or 043N (Statvidy TONARHoRE m@aﬂa&@idmh.iohi)tt@rco&%ﬁ\@ the pRopp@gtinust (Na)
channel bl ocker, a cal ciumchannel blocker, a central and peripheral alpha
adr ener gi éopeleBpeanicepd defo rixstbiting deiftanipn dAMpAEMERIr GHEF gReh 8§5hF $Hug a

central o, RELLPRE Rl J%‘Eérﬁecf‘%ﬁg%lﬂ&% %&ﬁﬁ&ﬁ.‘”ﬁ‘)ﬁéﬂ@rﬂﬁéﬂs B W1 Lecept or

ant agoni st, "a corticotropin releasing factor ( ant agoni st, an
at ypi cal antépdepasessiardallgnignfeyoihotic,a tricyclic, an anticonvul sant, a

gl utamat e _ant agoni st, .a ganma- an nQbutyric acid (GABA). agoni st, .and a
partial DOS4Ydnese “9shona s Wa R ey et BoapTRe ,3fmg§r BPRd 2 1 ) east
one ot her,agentyd;§afe SR t;@?édeﬁcts@@amx%rmar@s@re: (A8 +SRhitAtjonexhisidal opr am

escital opram and fluoxetine;or wherein the at |east one other agent is a
SNRI  sel eeteationf 2 dmud ddtoxtdnn regs whichtreceaysidregpadaning ésel afvakichelpob R 1wA%r ei n t he

at |l east one o r agent.. i.s a,NRl_.sel ect from r.opj n etine;
or wher ei‘ﬁrﬁuﬁef%%/"l Igg%etcg%er%}é' ‘f‘h%gnlil Eh grgatgr dot gﬁlpoﬁlef)%%;%r gi@f@;@

i nhi bi t orgcspdi@ainedrehfc@ramiegi Gassnhlsaneeeticd Wbl idbihisaatiodhef edMnigdig at | east
one ot her agent is the adenosi ne A2A receptor antagoni st_istradefylline;

or wher ei Wty “‘&@eF@&ﬁEcﬁﬁéeﬁt%@oxé’@% nt ia1dy sod‘f‘ﬂﬁ%ﬁ%fn%@loqﬁl%%ﬁéfl'
oAl o WESATOLIh Ie, ceppharmLeR s Bipantarenlne oot o o
f rom | anotcopdammedrndted grdyarvezepalsereceived oral vehicle.
[0344] Data are Correct Responses (% of animals; N=16 per group). *p<0.05 based on
Chi-square test (two-tailed).
Example 12
[0345] Adult male Sprague Dawley rats weighing approximately 200g at the start of the
experiment were used. They were housed in groups of four in Macrolon Type 3 cages
(810 cm?) with sawdust bedding. The animals were maintained on a 12:12 h light-dark
cycle with light onset at 6 am., with free access to tap water and food (Promikliba
Kaiseraugst, Switzerland). Room temperatore (21-23°) and bumidity (55-65%) were
kept constant.
[0346] The elevated plus-maze consisted of two open arms perpendicular to two closed
arms (each arm was 10 cm wide x 50 om long) extending from a small open central area.
The apparatus was constructed from grey polyvinylchloride plastic and placed 50 cm
above the floor. The closed arms, opposite to one other, had a surrounding wall of 4§ cm
height. The apparatus was situated in a sound-attenuated observation 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 wvia a closed circuit video camera mounted above the maze.
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or wherein the at |east one other agent'is the Central and peri pheral al pha
adrenergi c receptor antagoni st prazosin; or wherein at | east one other

agent is ntr.al al pha adrenergi c agoni st clonidine; or wherein at
| east one&gﬁﬁ@r 1%26§nt is the central or peripheral bet BCHYSEMEIYP¥ recept or

ant agoni s ropranol ol ; orwherej nt hel east oneot her agenti sanat ypi cal

ant i gepr eéggﬁf‘%%?’?%c}%? iCBHCL%‘éﬁe CISEHE # OMPBICHAS e pYSHen @ﬁ@]ﬁ’é%"?d@ﬁ&us and

quetiapingﬁb@ﬁmmmq&@hﬁkgggﬂkggghmgﬂ@spther agent is a tricyclic selected
fron1anitriptyline, anoxapi ne, desipramnine, doxepin, impram ne,

nortri pt yl4348] Eprhdirdapugitigrrarp cengisted ofiP e dbirate; Each atimelewss tseé ohlyafot a one

ot her agept

et 2SOk N S TS e BT A AR
| east onec@b@QmCagﬁhmmh&ﬁmhﬁﬁghm@&maLeqam&ﬁ@ﬁﬂ&@L2%gp&ﬁ@ﬂ&ﬁkaQJ3M@@re'”
the | east one other agent is _a GABA agonj st sel ected from val proate and
t opi r amat @d 30 mgikg, vehid (Asharlsyenn SR é OPeadeChme Chlondipzengeide 10 makw apar ti al
D2 agoni anos@t‘i‘xjcpéoqﬂﬁ@go'ﬁxefter %mTé"'Qdd'fﬁ%tl‘?réorﬁll‘Q{s ede i GLAL M hant cages without
sawdust and water. After one hour, they were placed in the plus-maze.
[0349] The measures selected to represent anxiolytic-like behavior was the time spent
(sec) within the open arms, the distance travelled (cm) within the open arms, and the
number of transitions between the central platform and the open arms. The measure used
to quantify motor activity was the distance travelled per second (speed) within the closed
arms.
[0350] 4-hydroxy-4-methyl-piperidine-1-carboxylic acid (4-methoxy-7-morpholin-4-yl-
benzothiazol-2-yl}-amide and chlordiazepoxide was suspended in distilled water
contamning 0.3%Tween 80 / 0.9% NaCl. ‘The compounds were administered p.o. (gavage)
in a volume of 5 ml/kg body weight. Control animals received equal volume injections of
vehicle.
[0351] For 4-hydroxy-4-methyl-piperidine-1-carboxylic acid (4-methoxy-7-morpholin-4-
yl-benzothiazol-2-yl)-amide, statistical analysis was performed using one-way analysis of
variance (ANOVA), followed by a post-hoc Dunnctt’s test. A p-value lower than 0.03
was considered significant. The effects of chlordiazepoxide were analysed using a t-test.
[0352] 4-hydroxy-4-methyl-piperidine-1-carboxylic acid (4-methoxy-7-morpholin-4-yl-
benzothiazol-2-yl)-amide produced a dose-dependent increase in time spent, distance
traveled, and in the number of entries iﬁto these open arms (Figures 60-64). The lowest
dose that reached statistical significance was 10 mg/kg (open arm entries) and 30 mg/kg
(tfme spent, and distance traveled in the open arms). 4-hydroxy-4-methyl-piperidine-1-
carboxylic acid (4-methoxy-7-morpholin-4-yl-benzothiazof-2-yl)-amide also increased
speed in the closed arms reaching statistical significance at 10 and 30 mg/kg, similar to
chiordiazepoxide. 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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wherein the 4-hydr oxy-4- met hyl - pi peri di ne-1-carboxylic acid (4- -
nmet hoxy- 7- nor phol i n- 4-yl - benzot hi azol - 2-y1)-am de reduces at | east one A2A

receptor n the patient; or wherein the
4- hydr ox;‘/ﬁ%dﬂ%tﬁ?d pi peridi ne-1-carboxylic acid (4- neli%r?msm}smmg%

- nmor phol i enzo hi.azo Eiﬂ{? mide 0 ¢, gignaling
in the paﬂ308%¥esug p\%\ré %i'h V{Vﬁewﬁ %I?%r a’mﬂoggf ﬁl{? pr?pﬁg[rclg mﬂﬁ{&og %oxyl iC
acid (4- mehhoxyerTdin®l 2hob d;ﬂrc4 Mhd b@mzleﬂhmﬁzahmghqaﬁl)éf anbdeotheduicBs)t he

i nci dence of at |east one disorder conorbid with post-traumatic stress

di sorder @@Kected from drug abuse, al cohol abuse and depression in the
pati ent i carbaxyliie, acid
(4- met ho@?)?%?mh r’f}%gﬁ?aﬁi}i _a@%ﬂﬁ%@ﬁtﬁot |azo S%H gﬁhgge%\({)ags n%t cgugre at

| east onesudthbldmovkiicaeisss aﬂdazshptauom toahe aie&mdatan@apldfcammt@bcrwed heteysi cal
capabilities.. The use as clajnmed in cl wherejn the patient is a
ot or 4R SHICSUERE B TRAC RPN IR BiealroRt G ™ R AT A

wher ei n t heo A dnA R Yo rA-WRAD I N REEA Hhdiesch-RaPRX Y bshnB&idh With certain

met hoxy- 7- mor phol i n- 4-yl - benzot hi azol -2-yl)-am de is to be adm nistered to
t he pati embcmim@tmt t@\mt@tead@htp lingi¢ thehieyastipn tcch@e particular forms set forth, but

4- hydr oxy - car

et hoxy- FiBr ShOFTH g e b S SRS B bl tarions spd cquivSHS Fr ed o
the pati ezﬂhy b@fr@mﬂe@ﬁmhmméls@hebﬂd @cfotperof ﬁletlh‘aﬂﬁah Ia@ deﬁ!x&ﬂtby the folleviygse of

4- Hydr oxy- 4- met hyl - pi peridi ne-1 -carboxylic acid (4-nethoxy-7-

nor phol i ndﬁllﬁ?l -benzot hi azol -2-yl)-amde in the preparation of a nedi canent
for inmproving resilience in a patient.
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8. The use as clainmed in claim?7, wherein the nedicanment is to be

adm nistered wth a therapeutically effective anount of at |east one other
agent, selected from benzodi azepi ne, a sel ective serotonin reuptake

i nhibitor (SSRI'), a serotoninnorepinephrine reuptake inhibitor (SNRI), a
nor epi nephrine reuptal ce inhibitor (NRI), a serotonin 5-hydroxytryptam nel
A (5HT1A) antagonist, a dopam ne phydrpxyls@se inhibitor, an adenosine A2A
receptor antagoni st, a nonoam ne oxidase i nhibitor (MAO), a sodium (Na)
channel bl ocker, a cal cium channel bl ocker, a central and peripheral al pha
adr ener gi €. r ecepd ofofand-dhdmnixst4-mathyepipealinat phabadrienengic @goatheky-Ta
central or peripheral beta adrenergi ¢ receptqr antagonis a.NK-1 receptor
ant agoni st, a BOFRIOEBrA-BphRZeBIeE érfg' ﬁé”af%ig?grﬂa(e@ arg?ﬂna ozf'nfngfh,cmélﬁmafgg/pi cal
anti depressant {ianf . psye obd Grafimbfid GYSL ikord@PiPDpdRapvUl sant, a gl utamate
ant agoni st, a ganmma-am nobutyric acid (GABA) agonist, and a partial D2 -

agoni st. The use as clainmed in claiml or claim8, wherein the 4-hydro X
y- 4- met hyR- pi p&€hé¢ uek enelaihed oarlboxyl iwhea@ndhe( gedicament is to be administered

met hoxy- 7- nor phol i n- 4-yl - benzot.hi azol - 2-y1).- ayi de _r edu t t e of
the frequency éi"h%‘ ?meé%uflﬁﬁln%fetfg?tlYeea&%?m%ﬁia@%% G %ﬁﬁggg%ng’ts-e!érz%%%%?c
stress di sordepeiRdlneniRatd eBkciile WhGhaINNrdudake inhibitor (SSRI), a serotonin-

4- hydr oxy- 4- net hyl - pi peridi ne- 1-carboxylic acid (4- . .

met hoxy- 7- nor photepineghne. raptale hnlkibigor- - MR iRedtae Seuttaice idibiBhe of
t he frequency i ntensi t. f .at . : -tragwmatic
stress disor deﬁqgw & %ql%{é%ﬁd?%ﬂ x&ﬁ%%nen?ér}?} ﬁ%ﬁﬁfmﬁgg&%’ Qﬁﬁ;ﬁ 31{11';1933

4- hydr oxy- 4- nehhylox piaRe inidbing; lan Calchonyd 142 Acieckpid antagonist, a monoamine

met hoxy- 7-mor phol i n-4-yl -benzot hi azol -2-y1) -an de reduces ai .l east one of
the frequency andanindwkitoeryMAOR; a|sedisim dha) shampebhicckds el dym  ¢hannel

post-traumatic,stress disorder |, i i uster
is selected agfoéf(%lri’ r@rlecgn}sj% ‘%lr% M g&ﬁéﬁg@?lﬁ gﬁ%ﬁﬁg I ﬁe{c%ﬁ@g %%?g(ﬁﬁgpg WhE

avoi dance/ nunbiafiha adendtgRebgniiisal centdd). ol hernpbaahdetl admpergian redegion 9
when dependent on claim1l, wherein the re- experiengi n%/i nt rllgsi on(lg%%npri ses
at |east one ofnfegenist entKahdedenior gaiaganist A AITFUEIR siEFots A8 (itdnt and
di stressing dr the tr iC i feel ng-asikf e
traumatic event ?%Etl, ec%lr Fi ) tcIJIi sﬁﬁ@%@ﬁ%&%@%&% o] at r gltlJ@jrrgjhlr:’em'taﬁder S,
and physi ol ogi ealicheabhhtyia yluwene expasest, to gamawrennebitpderasid (EABMe use
as claimed in claim 10, wherein the physiol ogical reactivity conprises at

| east one of a@ﬂ@@lﬁ%ﬁn4é§fﬁ‘iﬁﬁla@$6%ﬂm%§bnoi mal cardiac rate of rhythm

abnormal bl ood pressure, abnormal function of at |east one special sense,

and abnor n@l f ugtisohs Ohindd theash 20ne sensory or gan.

wherein the at least one other agent is a SSRI selected from paroxetine,
sertraline, citalopram, escitalopram, and fluoxetine;or wherein the at least
one other agent is a SNRI selected from duloxetine, mirtazapine, and

venlafaxine;

or wherein the at least one other agent is a NRI selected from bupropion and

atomoxetine;

or wherein the at least one other agent is a dopamine B-hydroxylase inhibitor

selected from nepicastat and disulfiram;

or wherein the at least one other agent is the adenosine AZA receptor

antagonist istradefylline;
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12. The use as clainmed in claim1l. wherein the at | east one special sense
is selected fromsight, hearing, touch, snell, taste, and sense; or wherein
the at | east one sensory organ is selected fromeye, ear, skin, nose,
tongue, and pharynx. 13. The use as clainmed in claim10 when dependent on
claim1l1, wherein the avoi dance/ nunbi ng conprises at |east one of efforts to

avoi d thoughts or 8%?’?‘%116%3 AP Ee?i?l: e ag?:%tlt iP & LA BhaBEl NbL&r QeaYPi d

activities or sit ns, T na y tor trauma or traunmm aspects,
mar kedl y di mi ni she@dni Rireagsie, carbsingripticc andarBekpive tdndsialfrest;i ngs of
detachment or estrangenent fromothers, restricted range of affect, sense

of a foreshortened future social anxiety, and anxiety assg@i g\]'%?eq kwtt<£
unfami i ar surrouRBFhgsin the at igas QReOBR agendi ha¢aicH R ChFHEL BlORE AClE e ndent

on claim1, wherei ises at least one of difficulty
falling or stayi ngl%g}s glgp,ﬁﬁé?ﬁfc?% %“?at&%é out bursts of anger, difficulty
concentrating, hypervigilance, exaggerated startle response, and anxiety
from potential |y thvémtenitngatskasndne . othadSgeThis s ecnsalcindi pasidbeng! elphii m 14,
wherei n the 4-hydrqxy-4-nethyl -pi peridine-1- carboxylic acid

(4- et hoxy- 7- nor p T@W%]@?Fq%%* A5 BEZ2 1) - ani de does not reduce the
physical ability of the patient to respond appropriately and pronptly to
the potentially thyealahh R0 1&ki B bthed Bgen hE thiS€endal alphh mEeknkiyic hginiat 1,
claim7 or claim8, wherein at |east one sign, synptom or synptom cluster
of post-traumatic ciimdisg syndrone is di agnosed or assessed with at |east
one of Cinician-Adm nistered PTSD Scal e (CAPS), dinician-Adm nistered

PTSD Scal e Part 2 PS- .0l Chan- . [ Ll dren
and Adol escents (@&%@1—8@5?%1: IF%pgg‘!t 8%%%%%%?%%8@&%%% £d§fémg}gnt
Scal e- Revi sed (| ESedpiorGhiapbsiad preprabbl; | npression Scale (Cd), dinical

A obal Inpression Severity of Illness (CA@-S), dinical dobal Inpression
| mprovenent (Cd-1), Duke . d obal ting for PISD scal e (DGRP), D.J(ke obal
Rating for PTSD scll e Wigibvehnt EBGERPOPS | t B&FAnxiet yiiscat & Ham A) |

Structured Intervi %ﬂﬁiéﬁkﬁshﬁlﬂﬁﬁﬁiE@ch&T@%le&ES@ohﬂtcﬁéﬂieﬁiﬁe,( RipBtidone, Rh&D

Synpt om Scal e (PSS?— rnati onal Neuropsychiatric I'nterview
(M NI'), Montgonerysuhsheng Depression Rating Scal e (MADRS), Beck Depression
I nventory (BDI), Ham |ton Depression Scale (HAM D), Revised Ham lton Rating

Scal e for Depression (RHRSD), Major . Depressive. |lnven L) . GRFLatric
Depr essi on Scal e (@3@%@?%‘2@&%@1 @h? PHFEARS %iﬁeaptfﬁég‘g‘}cosﬁiE‘I%%‘eéo’\é?&ml%b& The
use as clained in g}&lMnkb d%ﬁﬂnﬁl@a?%&&@?fh, amigrhin® horvbeiliaknploigtyline,

4- hydr oxy- 4- met hyl - pi peri di ne- 1- carboxylic acid (4- nethoxy-7-norphol

i n-4-yl - benzot hi azold-tPmypirpmane; de si gni ficantly changes a score on at | east
one of CAPS, CAPS-2, CAPS-CA IES, IESR COI, C@-S, CO-1, DGRP, DGRP-I,

CHS:W A SI-PTSD PT(?Q,%D-W E:re%sﬁiel 1ead RS ouRP lagew B JRERARuIMRY se1dddS #0m and

lamotrigine, carbamazepine, oxcarbazepine, valproate, topiramate, and

levetiracetam;
or wherein the least one other agent is the glutamate antagonist topiramate;

or wherein the least one other agent is a GABA agonist selected from

valproate and topiramate;

or wherein the least one other agent is the partial D2 agonist aripiprazole.

4. The use as claimed in claim 1,
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or wherein the 4-hydroxy-4-nethyl-piperidine-1 -carboxylic acid (4- :
nmet hoxy- 7-nmor pho | in-4-yl-benzothiazol -2-yl)-am de significantly reduces
an endpoi nt score conpared to a baseline score on at | east one of CAPS,
CAPS-2, IES, IES-R, and HAMA; or wherein the

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

met hoxy- 7- nmor phol i n o] -2 L tl ngpeases
t he proportion of r‘gg%rénde(ra{;ézo%ﬂ}%@éégn%aﬁa?wﬁggﬁ QB%IFb}gyg{oar eé[%(:Ei ;{f{i | east
one of 1 (very nuchmietipkpVeaprphotin2-lrheoithiaprled gld)amide raduessedtrieashene

4- hydr oxy- 4- et hyl - plperldlne-, -ca box lic acid (4-

met hoxy- 7- mor phol i nA48ypeapii ASHKINa T INe ﬁ}/@l‘}’ am de increases the proportion
of responders on the DGRP-1 having a DGRP—I score of at |east one of 1
(very much inproved ( [piPEIRT £4-N-carboRyRd alcld Sgor e of
at | east 65 on at Ié%g‘?ﬁ%%g ?)i:‘thc[uh}éymf)%égg%ethﬂp CAP-2 is |n}é1| cati vg of
post-traumatic stresstuixgdraerphobn-dntierestethianolddshanidscor e of maguiptenst 18
on HAM A is indicative of anxi.ety. di.sgrde or wherein a score of at |east
3 on at |east one ofORHENEEC L gﬂ%ﬁ Eﬁé@gt i s indicative of
post-traumatic stress disorder; 18.The use as clainmed in claim1, wherein
t he 4-hydroxy-4- et By |w132ér@i%r 'tﬂé neh roﬁ?—ﬂhﬁéﬁhﬁh@p@@cﬂlde—l carboxylic acid (4-

(4- met hoxy- 7- nor pholi n-4-yl - benzot hi azol - 2-y1) - am de reduces  at | east one
of the frequency andmihﬂxefﬁsmyp@ﬂméltﬂr@é%@ﬂl@ﬁ@ Svhrangele sy nptdRssof  tthe
post-traumatic stress.disor n r npt om
is selected from di Ek?ﬂcge At 2éd" (%F%}agolrﬂ?acﬁ éaegf (%%Rl/%? gvjltﬂpES ({gﬁr%rg&bco%{/e%y
expresses aspects otisbiiRr tsélaeto@. front idegupt msagaidmarxsusmm dtmedsioneinabei zabI e

content, and trauma-specific reenactmnment.
patient;
or wherein the 4-hydroxy-4-methyl-piperidine-1-carboxylic acid (4-
methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-amide does not cause at

least one of drowsiness, lassitude, or alteration of mental and physical

capabilities.
5. The use as claimed in claim 1, wherein the patient is a child or an adolescent or
an adult.
6.  The use as claimed in claim 1,

wherein the 4-hydroxy-4-methyl-piperidine-1-carboxylic acid (4-
methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-amide is to be

administered to the patient once or twice a day:;

or wherein the 4-hydroxy-4-methyl-piperidine-1-carboxylic acid (4-
methoxy-7-morpholin-4-yl-benzothiazol-2-yl}-amide is to be

administered to the patient before or immediately after a traumatic event.

7. The use of 4-Hydroxy-4-methyl-piperidine-1-carboxylic acid (4-methoxy-7-
morpholin-4-yl-benzothiazol-2-y])-amide in the preparation of a medicament for

improving resilience in a patient.
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The use as claimed in claim 7, wherein the medicament is to be administered
with a therapeutically effective amount of at least one other agent, selected from
benzodiazepine, a selective serotonin reuptake inhibitor (SSRI), a serotonin-
norepinephrine reuptake inhibitor (SNRI), a norepinephrine reuptake inhibitor
(NRI), a serotonin S-hydroxytryptaminel A (SHT1A) antagonist, a dopamine f-
hydroxylase inhibitor, an adenosine A2A receptor antagonist, a monoamine
oxidase inhibitor (MAOI), a sodium (Na) channel biocker, 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 tricyelie, an
anticonvulsant, a glutamate antagonist, a gamma-aminobutyric acid (GABA)

agonist, and a partial D2 agonist.
The use as claimed in claim 1 or claim 8,

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 1n the patient;

or wherein the 4-hydroxy-4-methyl-piperidine-1-carboxylic acid (4-
methoxy-7-morpholin-4-yl-benzothiazol-2-vl)-amide reduces at least one
of the frequency and intensity of at least one symptom of the post-

traumatic stress disorder in the patient;

or wherein the 4-hydroxy-4-methyl-piperidine-1-carboxylic acid (4-
methoxy-7-morpholin-4-vi-benzothiazol-2-yl}-amide reduces at least one
of the frequency and mtensity of at least one symptom cluster of the post-
fraumatic stress disorder in the patient, wherein the symptom cluster is
selected as claimed in from re-experiencing/intrusion,

avoidance/numbing, and hyperarousal.



10.

11,

12.

14.

The use as claimed in claim 9 when dependent on claim 1, wherein the re-
experiencing/intrusion comprises at least one of recurrent and intrusive traume
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.

The use as claimed in claim 10, wherein the physiological reactivity comprises 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.
The use as claimed in ¢laam 11,

wherein the at least one special sense is selected from sight, hearing,

touch, smell, taste, and sense;

or wherein the at least one sensory organ is selected from eye, ear, skin,

nose, tongue, and pharynx.

The use as claimed in claim 10 when dependent on claim 1, wherein the
avoidance/numbing comprises at least one of efforts to avoid thoughts or feelings
agsociated with the trauma, efforts to avoid activities or situations, inabiiity fo
recall frauma 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.

The use as claimed in claim 10 when dependent on claim 1, wherein the
hyperarousal comprises at least one of difficulty falling or staying asieep,
irritability or outbursts of anger, difficulty concentrating, hypervigilance,

exaggerated startle response, and anxiety from potentially threatening stimuli.
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15,

16.

17.

The use as claimed in claim 14, wherein the 4-hydroxy-4-methyl-piperidine-1-
carboxylic acid (4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-amide does not
reduce the physical ability of the patient to respond appropriately and promptly to
the potentially threatening stimuli.

The use as claimed in claim 1, claim 7 or claim 8, 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
(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 Improvement (DGRP-I), 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 Rating Scale for Depression (RHRSD), Major Depressive
Inventory (MDI), Geriatric Depression Scale (GDS-30), and Children’s
Depression Index (CDI).

The use as claimed in claim 16 when dependent on claim 1,

wherein the 4-hydroxy-4-methyl-piperidine-1-carboxylic acid (4-
methoxyn%morphoiin-4—y§-benzothiazol~2-y1)-amide significantly
changes a score on at least one of CAPS, CAPS-2, CAPS-CA, IES, IES-
R, CGI, CGI-S, CGI-I, DGRP, DGRP-I, HAM-A, SI-PTSD, PTSD-],
PSS-I, MADRS, BDI, HAM-D, RHRSD, MDI, GDS-30, and CDL

or wherein the 4-hydr0xy—4-methyl-piperidine~1-carboxylic acid (4-
methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-amide significantly
reduces an endpoint score compared to a baseline score on at least one of

CAPS, CAPS-2, IES, IES-R, and HAMA;
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18.

or wherein the 4-hydroxy-4-methyl-piperidine-1-carboxylic acid (4-
methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-amide significantly
increases the proportion of responders on the CGI-1 having a CGI-I score

of at least one of 1 (very much improved) and 2 (much improved);

or wherein the 4-hydroxy-4-methyl-piperidine-1-carboxylic acid (4-
methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-amide  increases the
proportion of tesponders on the DGRP-I having a DGRP-I score of at

least one of 1 (very much improved) and 2 (much improved);

or wherein an overall score of at least 65 on at least one of the CAPS and

the CAP-2 is indicative of post~traumati¢ stress disorder;

or wherein an overall score of at least 18 on HAM-A is indicative of

anxiety disorder;

or wherein a score of at least 3 on at least one of the CGI-I and the

DGRP-1 is indicative of post-traumatic stress disorder;

The use as claimed in claim 1, 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 or symptom of the
post-traumatic stress disordér in the patient, wherein the sign or sjfmptom 18
selected from disorganized or agitated behavior, repetitive play that expresses
aspects of the {rauma, frightening dreams which lack recognizable content, and

trauma-specific reenactment.
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