METHODS FOR TREATI NG DEPENDENCE Cr oss- Reference to
Rel ated Applications [001] This application clains the
whemefetosHf and priority under 35 U.S.C.  119(R{QT/US2008/072357
U S. Provisional Patent Application Serial Nos.
60/ 935, 323, "Methods for Treating Dependence Using
Nepi cast at " METEHOG §O& TREAZONG, DBRENBENSES, " Met hods
for Treating Dependence LBing Nepi castat" filed August
960 "Met hods for Treating
CT%SRﬁ %%gﬁﬁgeggﬁ‘ 1%%% "t" filed October 4, 2007,
mhlch are all |ncorporated herein by reference in
[00hei Thienpplictign chigk dhobeddfi @fitand priodid? hin®rBs UeRICagel 19(e) to
certain nmethods of treating.patients sufferjing from or ,
Ushddapsionle Frignia npdgaitono nerialy gt o975 abtiseMapods’ or Treating
BOENGEN P Repilistith tfhégfl Augist br 96072%60/08835'5 OMcthods for Treati
gﬁ%Stance ﬁ? epl Y u1 ﬂ@h Al so provided are c%r?§ ﬁr Teatne
De[emticmbs Usﬁlng rWaas@t”aﬁlddeAsgusorié 3DB@5 eandf 6@&/D6G 5 2ncdethods for

ré:% lf%r;ﬁ nd.istilaﬁ plggﬁ;?[g &?egitb(g(ftggc%l Igﬁ%’})at | glgarsfaﬂ 1gcorporated

mggﬁ%ymgkgﬁggﬁg@gﬁ@nm@bpat|ents Background of the
I nvention [003] Substance abuse and dependence are

characterized by substance craving, seeking, and use
Figjdtod Invpg§onf control in linmting intake of the
substance. These behavi ors occur despite significant

[og?ﬁﬁrﬁgﬁﬁg \l‘e/{?e cdrfa ﬁg%gagpﬁg i&ﬁe@% ls‘;’/ﬁ%ﬁ%ﬁ?ﬂﬂﬁsﬁ sgﬂ;s]ceptible to
at Aest | cﬁﬂn@m}gem 61‘2 abl[se ol elbpfmeled@:d of I eatuithidtaviad rfrorn at least one

ubstance alcoh i1licit dru abus
SUBSERGra D FS?FHPPH% Bos oo gy %?m.m?tﬁ%dst &F%&ng & least one

plﬁg’é‘ SEslsQR& Heﬁ)eﬁélé%ﬂ:e B!l 'lé%@t ét?eos%%}stanc{eoigﬂatlgﬁ§ aRd prltﬁﬁnmethods

cocai ne abuse and dependence is a nmmjor nedical
oﬁumﬂm@atmmmoh@gmmeoﬁqmsnncmpmubndﬂn@anan$he 2005
Nati onal Survey on Drug Use and Heal th, approxi mately

rigcans aged 12 and ol der have tried
B%%ggmﬁgogﬁgﬁggg} "Bnce in their lifetinmes and 3.3% have

tried crack cocaine at | east once in their lifetines.

[0BBY eSubsaubd sisgeand depcaddize drd eligtact&id Dydbubithdde@faving, secking,
persons who were current cocaine users, which is

angrusgrwth {asaRf contylon ligERe iHekgohtesubgancs. othese pelriors ocur

OGHEL I OUTRE Gl SOV SRR N DR B
InCR00g, ApmmeileM@ el ioo rA«netsictainsmgedi 1940 ,8&S3 needed treatment for
“g%t& qené cwhgl ?rh@e qlﬁg 3; 2y apu oom I]’?e ahag g&%rxlge{})g r tﬁ’e cgsr]c(s:l to society of
1115&"‘1’5‘(1%6% hOQeliddegas i, blth’%ﬁr(@o(m a need for a broadly

effective treatnent approach, and one

[004] The problem of cocaine abuse and dependence is a major medical, social, and
legal concern. According to the 2005 National Survey on Drug Use and Health,
approximately 13.9% of Americans aged 12 and older have tried cocaine at least once in
their lifetimes and 3.3% have tried crack cocaine at least once in their lifetimes. More
troublesome, in 2005, there were 2.4 million persons who were current cocaine users,
which is greater than in 2004 when the number was 2.0 million. Similarly, the number of
current crack users increased from 467,000 in 2004 to 682,000 in 2005. In 2004, the
Drug Abuse Warning Network estimated 940,953 drug-related emergency room visits

nationwide, and cocaine was the involved in the majority of these.
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i ncludi ng a nedi cati on conponent nmay be nore effective

than current behavioral treatnents such as cognitive
whewawrwsal t herapy or contingency nanagenent BCDOS2008%072357

variety of treatnments have been studied in clinica

trials, without noteworthy success. In particular,
[0ABIeCloardy.r thaxdorsi 2 ewbed dint raobtoadlyctifenitival traatentsapproach, and one
inalnEhj depres 192{{}0% har\rlle bee n gogg)l gl ?d’e fiegtcxlieu?liqang L etll éehavioral

PAREST PPEHIHIE™ FPUBYETT 8y SUpPSRT SACChia et SY AT ks

tréatr@its dhcH hd adgitdfe BaMadiosdlabbdapy OF Sontinpehtkdfd@agement alone. A

carbamazepi ne and |ithi um have al so been conpl eted, as

Vagigpeot; trqagmenty haymbaepsidicd i diseqal ialy, pthostrotawpehy prccess. In
o Ul udi otk .
N T
copiphetcd,ageitdng itrigls usli dgsipratrams efliokctigepbu@agion, and imipramine.
R e A RS e B S 1 85 o been
cof flétg@,cdsgﬁh%e tggl‘ée(ff he{BQLE afilcONS: At &9ddMAmE B A onists, including

stens have been evaluated as treatnents for cocal ne
brdmpempterc psrgoinds, adiamtgdine agahindrde, apd ohathephenadute. A range of other

ol ab% rin. esult% foretla(? ine have bee%e%ﬂgé géﬁhh&cdas
HhosE TEH Aot en SHEVE h 8B SPTGhtH ve
wENC YA MEesct RYDUNBOhas PrREd réINBly StFdEiBss. 0Reveral medications
vi gabatri n have been perhaps equal I'y encour agi ng,
acting wghGh&e dypemnsrdey¢ pean copedicdive trepiments forTepsaine dependence,
u f.ro hese vel n f have .general |l y..
R TREhP T NS pEELEGRER G RsShTe! BB BFP Bl tuivocar,
th6 Bl badibichihtog betinsyightlAmMors chiddbrdgingd, tifuleBGlot ¥empelling. Studies
har macol ogi ¢ treatnent for cocai ne dependence . .
ofcyigshafitn havgvbgendwstiaps gardht enrereaging, diaghrhaggd primarily on open-
n ci fri i nhichi Vv i el udi
R Te. Sf ot sooh o Bt TnSE B Ror MBfr M Bty been
discodragélgat ed conpounds chel ate copper, which is a
necessary cofactor for a variety of enzymes, including

| d de dehydrogenase, p .esterases.and .DBH B .
(OBl E Fovs Tl ROt e AR, Sl Hse o cffective
pl%aﬂﬁad%ﬁ@%e‘aﬁﬁ@n@ffoﬁlcﬁ&hﬂé defdRAQ! burr@ftQdsNeiiaBlct Nenfortunately,

disul framethanol reaction. This reaction consists of
disuliim non-sprgifsady iambithyerstad esryones, [l0dring aldchydd dehydfogenase

| asma est erases,.slpws th ljm pation,of, cocaine g
o RS SR Fagul A BT gAY O o CRdds;fagber. which is a
nde€¥8iyScofdiord RParakfyoségdhes, iaviatihgtdldyes desidoghase, plasma

i ntranasal cocaine during treatnment with disulfram

eseArasgs fandmDiEtéat Béfnénhﬂﬁ_fik&dwehyiﬁl@r@@yé@gwégnﬁi%&“@amn alters the
m%mtgl%f(ﬁisgr} ?fi ﬁ&{hl%gﬁe(?ﬂan%ggﬁtlyogﬁmkgﬁ% ﬁsﬂﬁfaﬁg%&gﬁ%é&%‘ﬁ?ﬁé gﬁlss reaction

era s 1N rol'@gic or subjective e
confis of dlusieng, mawexeind ISipstcheibd. el evations in plasma

cocai ne |l evel s were observed in one controlled study,

d ater elevations ma D . .
[089] I%[n%ltlon ofe plasma esterases sYows the elimination of cocaine, which can result

in elevations in plasma cocaine levels. In laboratory studies evaluating effects of
intranasal cocaine during treatment with disulfiram, disulfiram treatment markedly
increased plasma cocaine levels. Increased cocaine levels were not associated with
alterations in physiologic or subjective effects of cocaine, however. Six-fold elevations in
plasma cocaine levels were observed in one controlled study, and greater elevations may
occur in the context of uncontrolled illicit use. A subsequent study using IV cocaine

dosing documented that disulfiram slowed the elimination of cocaine, presumably by
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occur in the context of uncontrolled illicit use. A
subsequent study using IV cocai ne dosi ng docunented
wa baw/ogiosul fram sl owed the elimnation of cocaP@BEPS2008/072357
presumabl y byi nhi biting plasma esterases. Slow
absorption follow ng intranasal dosing accounted for
mhllbetmgm@lam eeenampl gmb@@m@emf@léqwmgsnméal\ﬂ@dlng accounted for
th€ fHerdails in ?asglac n olf:)derv s shown prelimnary
%FF‘ g? Bpgfpgﬁ? ?%5& nt of cocaine
dependence I n human Iaboratory studi es, treatnent
[008]t TS el Isfuidicd have dhieed prdignipagi dffivecysefbjiadfirane as a treatrnent of
effects produced by cocaine. Patients with conmorbid

cogpigg Hependppece &eéﬁuﬁendétwﬁeeh%dlﬁedwﬁm%@ Yol ipmpeeduced the
o%ﬁi@e%]u%fe%ﬁ%j P r?%(ﬁfélegl afBcalil. tapegrrég% Woh c%('rj)mrtlﬂr Alé(ohol and

bupr phi ne- mai nt al ned plate- cocal ne- dependent
copaie dnpaldem@dmddnmmd atcoses diich ngated esa'thrrﬁsulﬁvam hup to 500 mg.

.deﬂlféranl Ecentl¥ .results fr§n1a | ar n|c

Sipyka HggBS ettt ta&ﬂe uPPIEta ANS SEPSRHT \BéEentS reduced

co@&?ﬁ@ Gkl G%h MréAmERANGe glsﬁﬁﬁﬁhn?{e@&ﬁlyc GITRARE ﬁgrnt Plarge clinical trial
pl acebo, regardl ess of al cohol use pattern or type of

sugggs@dothaerda@g/ﬁrpmﬁﬁwedg pen dapi wass pesdgiated 1with reduced cocaine use
ndent voI ran

o RE PR e F R At e D el B REf yayBtherapy provided.

InP$Hs et dier 8l escaikk-depdnide@Mvb i@ el Merd\aGn@siBR6d abe@lacebo or
with reduced cocaine use documented by the provision

digl fiagpe pnd dzfevld@pmet Pl ewar peechethgisipess. ¢ dapeliiisam t eatment was

asEAc%&PQm{H ?e%ﬁlE‘@d“coc oy Fi&ééxgxtl&l d@det)%"g@? 'i%ﬁg%i{v? B Socaine-

{come remains 1o be rep iTam
pdsﬂhzleblrinfé seBiplestdompaiadgb eleRby Meainfvat. Mhdicifeetssitdi@as modest and
synt hesi s of norepi nephrine (NE). DBH is expressed in

hﬁdwgﬁpeﬁﬁF@FEt%@%ﬁ@ﬁémﬁﬁd is localized within synaptic
vesicles and is released along with NE. DBH can be

[Oﬁﬁlaslyfsﬁgirérﬁ iR BRIR. th@ngnélgee ?ﬂl%eﬂltaf ahd @R OfthDPBYhthesis of
hl'y heritable and variabilify in activity is

ndrangqihyma@& Bunb8&dl fsexpisysedan matadtamegguaneltrbm dDBHIs l@@h@d within

YD b T84 At U N1 DT Sbbr Ry 1 plesme,

andNihg o@hb&ﬂtﬁtlbﬁ of DBHYis HOEAIP herifld® b E Gub@El¥ty O dcjﬁeltg}_ is largely
allele is reported to be 20% anong African- Americans,

acpownte B dyNF e bidibhatethe BYRAfocre Mhe dnwarind (-1 834 Gmdngs associated

AR BNS g BiScRLE SERRNM A NARLER KREL DRIFRARAES R atce i

fafr@fséx&ﬁﬁlbﬂﬂ%e {réquzhc ooy ehieaﬂ" dRpOIst @pbitell eAbe 20%’5lhrnong African-
disulfiramis nore effective in patients with | owe
A@BPP%I #3/oramong Nopserp EgFprsab rmerieaps prd $Qibj avang %PFIP’FSG The

ézﬁﬁﬂlé{t?gé’ ofird l&@no‘?éso BRI Hh8N 004, GAGaY. 6@ fBP%l?]ésb Vfopulations,

ur| crea fer ¢1 me duringtfeat nent
1eqksuVﬁyran1250 ng/day relative to placebo but
significantly increased over tinme during treatnent

[0\%]t hSeveral reports indicate that disulfiram is more effective in patients with lower
DBH activity. It has been shown that in subjects with low DBH activity, the proportion
of cocaine-positive urines decreased over time during treatment with disulfiram 250
mg/day relative to placebo but significantly increased over time during treatment with
62.5 mg and 125 mg disulfiram/day (p's < 0.04). In those with high DBH activity, the
proportion of cocaine-positive urines increased over time with disulfiram at 62.5 mg/day

relative to placebo (p=0.001). Thus, the efficacy of 250 mg/day disulfiram treatment
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62.5 ng and 125 ng disulfiranmday (p's < 0.04). In
those with high DBH activity, the proportion of
W@ owalzwsposi tive urines increased over tine wWETUS2008/072357
disulfiramat 62.5 ng/day relative to placebo
(p=0.001). Thus, the efficacy of 250 ng/day disulfiram
appearat imeriechppethoss With ded PBH: otsatywi winch osorpBpends to the C—T

actiyit whi-gh rrespands to.the C T genqtype. Doses
o<l o AR RO B0l ol 1 e define wse
pdsSiBBi BieredSEng BOSsickldarite bedultibitide GRBRatStetdsea HiARGRcrBYsing the

inhibiting plasnma esterases, thus increasing the
abyprrechatedpunheric effpeio pf eoceffect s of cocaine. [O 1]

Disulfiramnore effectively reduces cocai ne use in

Ci . : : B

OFS, 504 0 PEEC ek e APRARLSAL M e
gonotypt es@iciatddnlvithildveerDBBHI avtivhp.s @rasutlablyodisnlfidBkl more completely

.activity, so that disulfiram.is nore effective in .
m?ﬁ&%bl@ﬁfﬁ thase Wit S vy PogBRot g aram i more cffective in
thORS&IN ahd Wvdrhativity ULTrabiype MR &fsbRatidn that Qisulfiram is more
patients with the lowactivity DBH C T genotype o
cfteshf¢ mmmtichiawiththe biw-eorviofDBEIC+d genkeype we@%narm' than infiibition of

don for disulfram as a,thera for cocai ne .
D@@i&éﬁ&f&% E’ee.cgal[“éslf%f% %ﬁ"@%ﬁhé‘ﬂﬁf@% ?3&8{/11’8 g@ gpcaine dependence.
proof - of -concept that DBH i nhibitors are pronising
[0t 2 e a8 tdssuf it mCmoAidoE a depeidainaespt ting DIBEfibhibRsS 8¢ promising
disulframitself as a treatnment for. cocai ne dependence

trqagmensy &reqopaing fiepaulense. ithesusehilagsa o idbwdiisgmy #sell] asongpatment for
R0 SSFRLETe PATIRLY e DL INEOLA R L BN e
susceptible to at | east one synptom of abuse of,
Sweperyddnicelngepticor wi t hdrawal from at | east one
substance. The nethods include adm nistering to the

tient..a . therapeutically eff.ective amount of Co und
10F3 GRiCAPmEgd: olcficauhe Taliviio U he ol o yeRpble 1o at least
orle@Ript AN Bf RS 8f, AepSiddaéadis or deRendanasman |@kt dkasbstance. The
one substance in a patient, in which the at |east one

mefhadse indudee pdainaderito e 4B unasicnti antherpppuitcalanftective amount of
extinction, and rel apse. The net hods include

C%éﬁ%é#% ‘ering to the patient a therapeutically
ef fecti ve amount of Conpound A. [015] Al so provided

[0ad]e ABO pedsdalf art neslidde @f atatirgastlcsnenpplase obfutsanad dependence
dependence |n a patient, i.n ich the at | east one

Ot Hfal§@st| e SUPERAGS N4 B%Hea&dai‘émfhl - atolghh 0B A, 15 selected from

acggfsitﬁ)ﬁ; ahterRREk, &1 ARRE: aﬁg‘l%lﬁé.h S nhdfcddd q1|§c|:lude administering to

mnistering to the patient therapeutically

the phtemt i viergreotcdl lyafffeConponot Af Chepoundii on of
Drawi ngs [016] Fig. 1 shows the effect size achieved

[O\fg]t hAPsS1 P olv?desdI 5 TnctoAd Io?greeflt{n%rgt ?eatsto onlesphase of cocaine dependence in

a patient, in which the at least one phase is selected from acquisition, maintenance,
extinction, and relapse. = The methods include administering to the patient a

therapeutically effective amount of Compound A.
Description of Drawings
[016] Fig. 1 shows the effect size achieved with sample sizes ranging from 5 to 15.

[017] Fig. 2 shows the details of the individual enzymatic assays.
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[017] Fig. 2 shows the details of the individua

enzymati c assays.[018] Fig. 3 shows a table with the
wa@tdovmrtoses (1 C50s or PKi) of nepicastat w th BBHMUS2008/672357

range of selected enzynmes and receptors. [019] Fig. 4

shows the effects of nepicastat on % inhibition of
[Oé&]z yiiig. Jhaws Et gable[V@lzlmheﬁtf@mtl@S daddwortiMel) of hemeaptat with DBH and
e g n} eﬁ“ﬁ% n ! rreator\s/ol unteers after 24 hour

‘iP At n PrrRepEs 1021] Fig. 6 shows the

nor epi nephri ne Ievels in the cortex in SHRs dosed with
[0Yghi Eiced sliowsahy effectslotepibtana@plciakibition ¢fRAZmEbgivity.

shows the dopanmine levels in the cortex in SHRs dosed

th vehicle or vary doses nepi cast at
[0%19 Fig Shansst e %ﬁ%}hﬁﬂ@%ﬁi éﬁY%%b‘EPPﬁ%al \aqlv% ¢ atﬁﬁé 24 hour
tr&@hE@Xvitnepiddggdosed with vehicle or varying doses of
nepi castat. [024] Fig. 9 shows the norepinephrine
| evel s in the nesenteric artery in SHRs dosed with
[0% Ehi IBige6 shows thei mygemdiespdisino flevisbspinghe taitex in0M$Rs Bogpd wWith vehicle
shows the dgﬁam' ne levels in the nesenteric artery in
0r§ﬁ§§n%g%sé’do @i cl e or varyi ng doses of
nepi castat. [026] Fig. 11 shows the
[09Djp aFign@/showe phd@ppunine I¢vats @ the dohex il SeTRseddsed avittetshicle or
in SHRs dgsed with vehicle or varying doses of
Vaﬁﬁélﬁgéa%@tf‘&ifnewséﬁtl ed Description [027] As used in the
present specification, the follow ng words and phrases
[0@3]‘9 ﬁ% F%Vlly the @Bgﬂﬁﬁg/nto%gﬁféi)ﬁnﬁ@ﬁtﬂqﬁl 3 te?9n %FltRs dosed with
ow, exce tent that the context
Valwule:blr‘tdnymgdowsMaeprtcat es ot herwi se. [028] As used
herein "Conpound A" i ncl udes

5. 7=di fl
[03% iy tr‘qa?@ H%YBR Pl&“‘;ﬁ l)ewgs 30 &1?%9‘8?%“621% A g% dn SiRs dosed
with d@zek er var il RsABMmeRb. - | -

(5 7-difluoro-1, 2,3, 4-tetrahydronapht h-2-yl)-2, 3-di hyd

ro-2-thi oxo-| H-| m dazol e, and m xtures thereof, as
[0g2) | Figs 19 b winthe dopamimeylcxels ap thepmescataricsirene e SHRs dosed with

Veﬁiﬁ?@o%&lﬁg dgéleg ?ggﬂlgdfs'taqe salt. In some enbodiments

castat
(5) 5- Am norret hyl -1-(5,7-difluoro-1, 2, 3, 4-tetrahydron
[Oaﬁ)]htﬁng ly$Bow, tBe dopuydnan@-epincplworel rhtio m Hanwsenteric artery in SHRs

h r As.used herein, "Conpound B"
A BTG Vel R B 7 £ 1 or ol
2, 3, 4-tetrahydronapht h-2-yl ) -2, 3-di hydr o- 2-t hi oxo-| H-i

Dm;ﬂ@gp&@n asn Wel | as phar rraceuti cally acceptable salts
t her eof such as the hydrochloride salt.

[027] As used in the present specification, the following words and phrases are
generally intended to have the meanings as set forth below, except to the extent that the

context in which they are used indicates otherwise.

[028] As used herein “Compound A” includes (S)-5-Aminomethyl-1-(5,7-difluoro-
1,2,3,4-tetrahydronaphth-2-yl)-2,3-dihydro-2-thioxo-1H-imidazole, (R)-5-Aminomethyl-1-
(5,7-difluoro-1,2,3,4-tetrahydronaphth-2-yl)-2,3-dihydro-2-thioxo-1H-imidazole, and
mixtures thereof, as well as pharmaceutically acceptable salts thereof, such as the

hydrochloride salt. In some embodiments nepicastat is used ((S)-5-Aminomethyl-1-(5,7-



[030] "Pharmaceutically acceptable salts" include, but
are not limted to salts with inorganic acids, such as
woyapoztosdr at e, phosphate, di phosphate, hydr obPCHES2908/072357
sulfate, sulfrmate, nitrate, and |like salts; as well as
salts with an organic acid, such as mal ate, nal eate,
dlﬂmﬂa?t?e4 teteahy dranephteGexd)-Adt dhydrot2-tiaxo- Hémistagole
h@ got nmet hanesul f onate, p-tol uenesul fonat e,
yéi ‘?1 éis?glet hyl sul fonat e, benzoate, salicyl ate,
st earate and al kanoate such as acetate,
[0RMIOCAE (ﬂs&) rheE&I,H @dslﬁp@ﬂal 'B§ Rfds tan@)l3-Kenis@héthyl-IFG3Ldlifluoro-
| n add npound i s obtained as an acid

1%%téttttraélﬁ(d%%lﬁ?hthtzhﬁél)'rzr3e‘é1hb‘§§e2 thagropEdmidezeled pyps  well s
| ly, if
BRI AR el hnuatid sk pyan
particularly a pharmaceutically acceptabl e addi tion
[03 6 t“PhaayaCbeti@dlgdmeldalbiy s&ltsémhc\hildeg buheird mee lipatd fonsats with

1n§£l“gf1{)]%ba{,9?d§glrlgc%m %h&% nt ag) t}{hﬁ Iéiﬂ%@ﬁ]en} 6&2 jtyl(ﬁrobromate sulfate,
sUPiREES AR, A1 1iRE SHAY iah gve_@lchsﬂ sl ith QR ¢¥adhdi§ abidOBudbasLmalate,
conpounds.” Those skifled in the art will recognize

mglgateoumeayaie, hétﬂr@tesreﬁmu@teogplé@tet hagetatey lptatgs emcethanesulfonate,

p Pohlle{) esu%fo%%{zl] E.?nﬁrdrox E‘tﬁ?fgﬁ‘ naeen { axltzl&aégeageé g giahe s?earaqg Iatnld Ukanoate

subEﬁ@ﬁcSeteIt@ }H)OEI?(@{Z)nJGO@HFWIEUr@n @é’ﬂlﬂ,daﬂdiﬂﬂiessalti. he term
"patient” refers to a human. [033] The terns
"adm nister,” "admnistering," or "adm nj str]gtlo

[03 Lle dnrdfEsion, if pepaopRd siobHaRcdasaaacidaddiianmalis the ?rﬁ@ base can be
ob@ﬁﬂ&fb‘#ﬁ s‘loferﬁlrlg AsdF MBS hd 204 SHeT eglvet Qi iPat Egﬂi‘iwt is a free base,

'treat" or "treating," "as us her ei n,
anr aiflgrom s, pra culadt g/phmnmoamllceltﬁdtopepﬂable\addmtmn galt, may be produced

i nhi bi.ting,.preventin nmel i or at and/or. relievin :
byt U B Si5F e STl OB oY NSTbA FGHEBANe fajuih with an
acild)8n ta8EdFBance Wit Eonvehtiol hfREIRNES f@ASpresRgNRIEhdYition salts from
refers to one or nore conditions that a patient has

bal@@ eempoungrodbdsenikilted inrthe art sl w@g@@e W@nwvsefnth[s@e eiethodologles

o Yo BF Peg 3PP Bisendosf PosiPEied ol SrBlbfluumigy
of a condition.[037] Those of ordinary skill in the

[032]F THd lerrappatesitatae ubdBheréinyhdtanc @ rahusal. Infck@iin embodiments,
i nvol ves synptons of physical and/or psychol ogi cal
the {rape RaEHE erofCrAlSdhURpen the substance of abuse is

W t hdrawn from a dependent individual, the individual

[09.@]t efhOeMA! ORmnifiSleh & TS TR dr”ﬁ&rﬁgﬁﬂﬁtt@he%ﬁ’ uitherein, refer
od di sturbance and i ntense Craving of the substance

to @ithatlhteetly kerommstersng' Gorhpalmawi br 4 cdihposttadrhtb diso tiescpationt
her ei n encorrpass treat ment of substance abuse itself,

p val § wi t hdr | .. [038] . The term
03FEEORERER: 2B B “ReRlngl A ERd R reingt ik iafhll Shicpmotctety
alIe@faﬁh@,ﬁﬁEtbitﬁlg, preventlng, ameliorating and/or relieving the condition, or at least

one symptom thereof.

[035] The terms "suffer”" or "suffering” as used herein refers to one or more conditions

that a patient has been diagnosed with, or is suspected to have.

[036] The term “‘susceptible” as used herein refers to having a likelihood of being

affected by at least one symptom of a condition.



criteria set forth in the D agnostic and Statistica
Manual of Mental Disorders, 4th Ed. Text revision
W@ 280021063 DSM 1V TR'), which was prepared by tPer/Tszks/072357
Force on DSM 1V of the Anerican Psychiatric
Associ ation. A feature of substance abuse is a
[0 abfzse iofeorpiapryesidllof thelsst wit @pprseiateathiaf Estbetngy abuse”™ often

. recurrent and ca adv nsggquences, r el at e

inf G4, & PR ol P g P KA ERC ARG [ Ao Shen tre

subSibhdeVofl Rbuseu s tvathefiwab B eh lan hidg dinalidml, aflapindedual often
pattern of substance abuse leading to cllnlcally

deyplgns Feréan @ymm@a}s rpelading slegp end arood disfuibgpger sk inenpg craving of

t e, I £ 0

% bR 35 uliey, Mot VIR, PoFhe JEHIAS Bhoribed hercin

encesiphdsitrrgtnhant af §Lﬂjsiau663a‘ttu@e ftedf, idependencar arrdodle of withdrawal.
obligations at work, school, or hone; (2) recurrent

ance use. in si tonS| whi.ch it I
(03D Ao e RSy B et 20ised SRS s Qe PRRa b refbrence to

crREPPL&BIth Qﬁ‘ Qhé PiagPNid LIRS ASR1aVSE MERA! DRorders, 4™ Ed.
havi ng persistent or recurrent social or interpersonal

Tt obliseoms (20805€ DSHM-TEXIE orwlick wabyrdph@défyftb@ Taskdforehen DSM-IV
d|t|on t he s that

of O s PVIRAGE psPdtiations S ettt b SHhg e fsq 3 metadaptive

pateirt 6f bigbstadte S SlanlTeed BPEBARRGE and Bigh ANt adverse consequences
enbodi nents, treatnent of substance abuse with

relatqsh todBe Bpcitediutceef uRetanarpUAS reited v disdRSYI-BF TR, substance abuse
S [ £ n

SRS SRt Bl S0 e AT Wy siran

infpatrhent of edistess, ad nh@atitcdre, RENEdsYV o'ﬁR sfy apt @stldwihg symptoms,
subst ance abuse I n sone enbodi nents, treatnent with

OCeRIIUHENTA 8 K -mopthihesiod: (Ehtsewaendsubstance uspaesuliingtipm failure to
t | d

Fufll, R R P RIS, AL PROUTE bkl ) RhufiATabfance use in

snapmﬂsym whidht gbis| ph}gﬂwahﬁdialzaﬁemss(s) m@mlrrepudgjmambe; -related legal

C S1 0 S1,0Nn e V| n
pra SRR e LGS SR linc RS Frsnle B GRs mudsich{ § regppeent social or
1n wnﬁpﬁl‘bﬁlen{srcﬁ@steﬁ%@'éxweffﬁhtmb' @Ffeﬁs bEAEGEBstdle. In addition,

stance craving induced by a’stressful event in a
thpali’$MnItV T[ROB@]]ulrﬁs thes gbie H&m@tqms oh @ulpﬁltﬂnas @bu$eeh@i@ege\@r met the
cr%%rnap% stefcerdc’e d[er eed Ug m!%& n ?r at ]; ubstance abuse

RrsG ey G dRpTicPtiae b 'BI"St & @SH PY P OR™ R
with Rapit&fdt reduees et aanduneﬁbﬁ@qmp%ftsh@stmb BOin Puéd. In some
rem ssion and no | onger experiences the synpton1£040]

e digens hispasment efhaibstaness abusg rithe §9Epornd it @riratient reduces at
fy f fr
le{tasﬁpﬁlg &\g-lgpffées?ﬁ{@gc?g%r %lﬁ)ga%l%é; gﬁtslgor{h I@Sme e%%%ﬂﬁ%(ntgr{geatment
wit£bnpboad tAermra ‘patidis traiwes deleestdarogniptas of s&blstehee ebtse which
. can be defin Wit h reference to criteria set forth in
m@lﬁgemw exarwaele PP BhRutflgpitationsttalsed epeheghiera. apathy,
I t
PR SRy o, AR B SRR o o 0
sutistanaeeban@sibnedi fed treebdotisatdetseadt soine eenlzeliraitediréatomt with
t he

Compodc d A rev(\furc]gs e SilRtand€ grléllglrnlg quu%ted by a stressful event in a patient.
[039] As used herein, the phrase “reduces a symptom” refers to reducing at least one of
the frequency and amplitude of a symptom of a condition in a patient. In certain

embodiments the patient enters remission and no longer experiences the symptom.



any tinme within the same twelve nonth period: (1)
tol erance as defined by either (a) a need for
wauwsvzmss al |y i ncreased anmounts of the subst aPCEUS2908/072357
achi eve the desired effect; or (b) substantially
di m ni shed effect with continued use of the sane
[046do v ussH hereén,ghmBhram e'ncre@)es wisymmoawareferagt,o increasing at least one

nstrated, b i the ter i St
onFTREROED S8 R kAPl Bl RrE PhECEIE G o (o)
the sane, or a closely rel at ed substance is taken to
(048] | Biweteon "aibsiadcarddpbaldcaeal” as ysudtherdss, caidbe dbned with reference to
substance js often taken in |arger anounts or over

critgrifgtst fq5Ey indlae PRS- | Riceraioms oy stbageidgpgndence set forth in

DEFILEY %kel"slta eS8 QbstRRUS e%%fhﬁ% t&ElﬁrﬂEé@ stl%pﬁyént %‘ﬂpmrrnent or
or control ‘substance use; a great tine Is

distpmptas inmnafested iblyi ae dedso thobd aelentd:ch Eosuthstfaloeingusreup, ecurring at

subst ance, .or recover fro its effe 6) jnportant
ot R TG B GRET e aPOR Bietats haio it vivde BB b Btner (@) a
ne@ﬂ?&%u@ﬁa&ﬁall&qgé{%&@d RERAHR DIl RVBPBhANBACHRE: tlférlfés&gd) effect; or
he substancé use is continued despite know edge of
(bh awbﬁgntwllpedmnlmsbm effiectr @cthr ﬁ@ﬁmupqhyl@r:c@ﬂ ther same amount of the

h bl em th | k h
BSHEES OF ERueBrb el et o Shieh b GG e witndraval
syHeRendRnaRe 6adtifke sstadc®horsibdlingbbaad, dtepelasanGelatedh@bsance is

evi dence of tolerance or withdrawal is present, or

takgny tegalicvsraysiveidotitediwalepamiens d3) tivenbstareedy pHenikepfn larger
arﬁ%o?sr 81“89 roe{ lo\(/t%trergg%lﬁ%@h\h %fv(xégstr ﬁ%eﬁat'ate die 42 J@%?gnc epe1r51stent desire or

ulﬁﬁmﬁlﬁﬁll’tffﬂ)rfs&d gatedoviher @mruhiubstanéy @&gUEN @yeredt deal of time is spent
substance use by a patient. In sonme enbodi nents,

incasHBbiGH o A%Eaﬁb Henwibptapge, dsh dhearrbstanen e desrver Mgy e stfects; (6)
AR AN SRATUSBSAGp or ihed cus

oﬁsubsrammsewndw(mh@smhsdmée use B quatinestt despdeiErewiatige of having a

| east one s m of subst e.d enc
DUl a5y oy P el B R AT TROLE T EafiFN tgchave been
call QRIS &Q&r@c{tecﬁyﬁﬂl@rshﬁsta&@ alystade rd'eb@rﬁl'ehéet dn be with physiological
reckl essness, poor judgnent, conpul sion, aggression,

deparrence, mdwmg:ﬁ@ncq hef delbenancer d/@ﬁ@h@v@d uqocmeseahdor without
rder n.sone. e [ eat

il Y it SR SRS R Wptanth 7 Bkt i prgsent. 1o

soffel @isddither@y, @Ympding AatdteRht off s%ahno%s@lepmnmeau&s the amount
‘rem ssion” refers to a state during which the

orofrequonencyd Bibstgncy e byonePabigifpt din ©Mes gmiedineatsaipsepound A

P o) t

iR IRRL A0SR FNRES 0 R BYRPHLTFR! S

sudgramicsdeptidhapyn pati¢gntado mbmelehﬁﬂd&mnltsr ora®imint \Mﬁl‘ejr@ompound A

. access to the rel evant substance is restricted.

lngd%%ee@ﬁsﬁme%ﬁ#%st PRAFERRIER of spRstance dependengeaiygh }nﬁb}ldes by way

of\’\"ekﬁﬁpl% NEnPCE MR nﬁﬁlt%oétat | RA§! oROES )éﬂiﬂ{o‘?ﬁ‘ oe{pra]lthgb rT1{1;r1tab111ty,

subst'ance abuse or dependence does not occur.
reektbssdesmpdxsr Judgumelsts icompulsfoar sggrossans taag@r, dmvntrwfms/rthe lsubstance
depende%i up n m%i moodS cﬂsosirders T 30%? eerngodlrneg treatrnent with Compound A

reduces the substance craving induced by a stressful event in a patient.

[042] As used herein, “remission” refers to a state during which the occurrence of at
least one symptom of substance abuse or dependence has been reduced. In some

embodiments, the term remission does not apply if the patient is on agonist therapy or in a

8



have been reduced in a patient. In sonme enbodi nents,
rem ssion refers to a state during which no synptons
wW@Rooswsance abuse or dependence occur. |n soOPEI/US2008/072357
enbodi nents, remission refers to a state during which
substance use does not occur. [043] In sone
coafrobet! nentcsmemh theeqmecstssotp i rshevenc swhstaned ipyesgicted. In some
engbo%smgn nﬁer?n EIISP i ﬁe S %I(% & %tgtrpne %fn%n\gﬁlcﬁrth% dgﬁlér%eélc% eod‘ at least one
syRtérh af §ubBiabsd abusanst @peddéarpldoes naf besurNOne s@he tdbodiments,
npt ons for substance abuse and dependence have been

Sy
rem%wf%ﬁo pptafeedigingontichs i spmptomes fefubpipRgeatbusg or dependence
r I i
ha.tvg %é?t{/ %{&H 1¥1.pa néatl% t. ﬁlh'go% sﬁﬂ% Se@etg[?ﬁrglgnsgﬁe Jggegss %o a state during
‘wb&hdﬁpgmMﬁmﬁeof@abﬁyuﬂema§505qumﬂﬁﬁﬂ(KﬁﬂﬂS$m@mhe&ﬁ$0¢nwnm
whet her _there is Contlg E &ﬁesence of at | east one
TERYSHANIRICEY IOSUIUE RS WBi8RURIRIEC §pc disidet P4 i al
versus full ren1SS|on) [044] The qualifier "early
[otmll IInr S MeSShIRI A mbrs, Ltﬁ@ iGN §06haBdctdrBRS by U EoalPEMof carly full
but for |ess than twelve nonths, no synptom of
reguﬂsmnan@elydep@nbenuessmn, s&lub@mdc @lhbam@smS dpdenustained partial
rem ssi.on

relifiaiony AP MY ln i€y, a B ol ol s roto syl Hduse and

deptndcpas ham&eﬁm%@mo@tat REQDNa et e FRAdensifioR bf these four types
subst ance abuse has been net, but the criteria for

ofsigBussEmc aredeasedh @B ribe 1gervalips tigec danbis elapsedesingst thgegspsation of
de ItldenLQ %@llg f § ﬁ[srfgm ur%%n%s@?lg {) L)vjhetﬁlg §ISe| 19gonﬁ1ﬁle&fi59e%nce of

en no he synp stance epen ence
at $¢al@s¢1m19§rﬁlpabu sesuBachEgRndRIce at alary (partid varbub gl @mission).
period of at |east twelve nDnths [047] The term

" a|ne aptlal em ssi on” |s us en for at
1o Eat i G il i ioal is B 5%?0% 2SS P TaRde but for
leSiePER %5‘1‘%@ ntRY! %%ts%ﬁib?orﬁwssﬁbﬁﬁﬁe%ﬁgnd@ﬁée oPYibstdiBe abuse has
criteria for substance dependence or substance abuse
bdeawet.not been net. [048] In sone enbodi nents, Conpound

A treat ment pronntes rem ssion in a patient In some

[()?girbnp@ik n%ll%jlg 8 661139 |pﬁrtlgl ég%l%sgﬁi r{?gt %nof%g ﬁt lg%sg %5'6 %onal but less

thaP! 2 lrdiEh« ap &dabtOsheOdynfiR6inSH1 UBStafiRf @psndedct BE KER®NGE abuse has
the interval of tine uring which the E@tlent is in
beer mesu he qrieripier SEoes Aensndency o8 sybsaegpbusg Bpre rodfeen met.

cause remssion to end in a patient. In sone

[0% Oﬂllé'r?é?ﬁo"s & Iféesﬁlllo&qﬁ‘igﬁor?t { H?ede@/ﬂeﬁ)fnoﬁg I?uigﬂg oél}ﬂ]eptoms of

I'n sone i ments, Conpound A treatnent
substiuadel depottchbadr smbsﬂaﬁ&l ansevhde beanl nien aaatp’aime doriadf 4 period of at

1o stﬁessful event. In some enbodi ments, Conpound A
e?$8%?ﬁ%ﬂ¥mg§onntes at | east one of earIy partia
rem ssion, sustained full rem ssion,

[047] The term "sustained partial remission" is used when for at least twelve months, at
least one symptom of substance dependence or substance abuse has been met, but the

criteria for substance dependence or substance abuse have not been met.

[048] In some embodiments, Compound A treatment promotes remission in a patient.
In some embodiments, Compound A treatment prolongs a period of remission period in a

patient.



sust ai ned partial rem ssion, and sustained full
rem ssion. [050] "Wthdrawal" refers to a collection
w@R00gpmosdHNEs t hat ari se when admni ni strati on of PEI/US2008/072357
rel evant substance is reduced, delayed, or stopped.
The substance-specific s tons of withdrawal can
[04%lusEhecphirasec aprb nsiagm':rﬁq' ggtend'sss'orr eﬁers)rwiiwaasmmﬁle interval of
are

. S0GI al o ational .or ot orta
e et R b R s L o Bl A PFES aireay event can
caife RngSeT & cndeidi LpdticaONIH S elﬁB@dlﬁfeﬁtsnfbllaﬂgebE@Irs at the end of
accounted for g%() anot her_nental disorder. Wthdra
repiHnt yIn pRrne §EOdECaESs £ToMRPUN{ A ARgERqnA redicas ﬂw hkehhood that
e I t
ro R L it R SRR b ol B R Compound
Aw'rdahddfrﬁvmbmbtes at patst ent of learlg gariat roadkiorNEwtained full remission,
ravvaL synpt ons i ncl ude Ior exanpl e and w t hout
PR BT “‘é‘ﬁ%ﬁl% andl sys(4iBg} fuflegmistioek| essness, poor
j udgnent, conpul si on, aggression, anger, substance
[OSO]aWWﬂhdrHWQId rfeRAb qecfoﬁectﬁﬁ%fsskrﬁlﬁfbn‘?s} B HRE wheh rédﬁfﬁﬁﬁranon of
nbodi nents, treatnment wth Cohpound A reduces the
a @iﬁygmaﬂmbetameaw ratgcédy dakae@d by stappdr edefsubstenasripegific aymptoms of
atie [051] The term ce dependence c :
RS copl gy sy PSR BRBRS o PRAEERE i SBap Rgoupational
orf @hdrowipBetaOdretist d foRBetfohda Gbeédaafie. | ThéReyRPMrhvartRiot due to a
Al cohol Abuse; Al cohol Dependence; Al coh oIy
genpirabicdiel éwldlwlb b re| it &@Ftéfa@qcéhnt%lf@fr bugfothgrcgpprl disorder.

|
WYARSP et ST AR PR T s dsgendence. o
somodma)&ﬁreda[ ;treinegin ol ith rChiggahn EPeAsreelhce@gatAmaasbhe: symptom of

D sorder; Al cohol - | nduced Persisting Denentia
wipEWEI I DA Pslic OP$ Cntodperes, W SR B R SyRpEs; include for

'ﬁh@'lﬁfaﬁﬁ“t LityV 1k t
fEpRlcrtan SR LGRS, “Paltic I QA FBenesy ey dndument
cofAlpoibhal, alggnbasn'emi @Igee muﬁstmﬁdmatvmgm rnmdf[btil-sﬁhilem enld sleep disorders.

In b ASEET I (e RUBn LRI G AFfEY The Substince craving
1nhﬁtte9>ﬂty<‘aasftﬂe%ul &Eﬂhﬁtaqml&ﬁ I nt oxi cation Delirium

Amphefam ne Wt hdrawal ; Anphetam ne-1 nduced Anxiety

Di sor der; An‘ghet ani ne- | nduced Mbod Di sorder;
[0AHl hEAeaterh HenrselpPadeapoeac bprhapeierized\int the presence of at least
oy v e e ST ARG bR Atcobol Abuse:

AlyBdlu m@pmmrence‘\rmtmeh@lmmembnmc ezﬂlc&h(ﬂeﬁltdills@foﬂe D,ehrlurn Alcohol
Amphet am ne- Rel ated Di sord nabi sAbus
Wetheisash Al ﬁ’&%éwalc%ﬁﬁaw sAMCﬁI@Q%sté%ﬁefi d¥xiaty Rﬁ%ﬁi@o Alcohol-

Infiide@¥ 'Nf&}d' g% ord %)ij' ;Al%%%%gﬂ%@y?’e}sﬁﬁﬂg eﬂnﬁf%é(ﬁcetﬂwrdﬁr Alcohol-

sorder; choti c”D sorder
InB)axtedsPemstmgiammnmtﬁa- IAidolmédncRsr;zd higdyickotlal $oscatésr, WAWth hDelusions;

Agﬁﬁé %3%?82\ w@he%glﬁﬁe @R%éﬂb ggﬂ@ch%gig%z cgﬁ%éﬂlfﬁl%ée%e Sexual

D$3GR!1id8; Alcohol-Induced Sleep Disorder; Alcohol-Related Disorder Not Otherwise

Specified (NOS); Amphetamine Abuse; Amphetamine Dependence; Amphetamine
Intoxication; Amphetamine Intoxication Delirium; Amphetamine Withdrawal;
Amphetamine-Induced Anxiety Disorder; Amphetamine-Induced Mood Disorder;
Amphetamine-Induced Psychotic Disorder, With Delusions; Amphetamine-Induced
Psychotic Disorder, With Hallucinations; Amphetamine-Induced Sexual Dysfunction;
Amphetamine-Induced Sleep Disorder; Amphetamine-Related Disorder NOS; Cannabis
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Intoxication Delirium Cocaine Wthdrawal ;

Cocai ne- 1 nduced Anxi ety D sorder; Cocaine-Ilnduced Mod
wWe®onziws3 Cocai ne- | nduced Psychotic Di sorder, PAW/UB2008/072357

Del usi ons; Cocai ne-1nduced Psychotic Disorder, Wth

Hal | uci nati ons; Cocai ne-1|nduced Sexual Dysf unct i on;
AlgeseaCapnabiy D@p@ldsn@e Cabnglys detoxic@neri GannReis dntegtication Delirium;

CRIREb AR At BT BRordRn e SR Ab AR PRERORE! Bt win

Délasishg anhdidGRAcANR @ hytidDDBOrdde With mluamhndﬂm @a@n‘hbls-Related
Mood Di sorder; Inhal ant-Induced Persisting Denentia;
DlSﬁlﬁiﬁr RS Ry AbusesheesunDiRsaerisace; \{easime Inferigrion; Cocaine

In ARt Dol 1ﬁgH1C € @oEzﬁ?{g h W’l Rx?ﬁo r %Séannev\fntdhf\?(%_ Al&)lletgi cPlsorder,

uci nations; ant - at ed sor der
Cd\tau&elnd@mdd\/ldodDmmdian CjGCalﬁ}IrQiuded PtyekotiaDisnder Oplithi Kelusions;
I nt oxi cation %I irium Opiog

d l; :
Cogsisrladysrdué sy REbPBPEh At c%rlgﬁc{ai%%cgaca%fy@%‘fqdc Sexual
%m&l@ﬁr Collib R PS Q05 DiRAQ! Lol HHUREMIASIROA ROS: Inhalant

sorder, Wth Hallucinations; Opioid- Induced Sexual
Ayssf llnh?tlalIUnDemdon@b- | InHalewtd Iﬁbm@gﬂcﬁ] slohdlent Intoxication Delirium;

i oi d- Rel . af ed D sorder ; _Phencycl i dine Abuse;
IR N e B R oLk gRTeEMoBt s 08FE dhhppt-induced
PO Dehdhii® InhbRXI-EAUEQN PRRINGEE UBkorder, With Delusions; Inhalant-
Phenc clidi ne-1nduced Anxiety D sorder;

Inppesdc Veydhdtia eDisauigte ikl &&{almcg@ﬂ@@q‘ Inhalant Related Disorder NOS;
O]ﬂgecp g%use % dllge Cﬁg%llc %102% III% X15 plold n ox1c(§1t10n Delirium;

[usi ons; Bhénc ce syc

OMbIleirﬁleaM&Jl Bibids du@AMBEEDEEd o Cﬂ)ﬁl@tdﬁﬂdﬂ&@ﬁPsychotlc Disorder,
Di sorder NOS. [052] The terns "cessation" and

Withi Dsbistonss Om%i IpguccguPsysbatdc fdwonder. Withy éiaélﬂlém@ort% Opioid-

I F R DRHARA, PR RIRKTT NS ERE A BPRIPRAIAN pisorder

NOSh dﬂm&mh&mecAbu@d PINInC}ZIIhIdnE: Depemiéem; ePhanicy¢lidine Intoxication;
yS| ol ogi ca endence; t| ne e, W.thout
*%ﬂgﬁéq i9Msgi @&PX% Bnd ﬁle;réumN. w@&%&@wﬁ gty y Disorder;
PHULYcIIRRIEL 230 MDbE BhidoRGer DPRGR NG R- In’éﬁ&éd@@@ﬁéti@l‘)morder With
Rem ssion; N cotine Dependence;, Sustained Ful

Dﬂems‘sl d’hs%ndylch«hneded@eqbeﬁdwhoec Bustrddrn eW@arHalalcmatlons and
Rem ndence, On Agoni st Ther apy;
%ﬂ%g%ﬂmgﬁggd Rel at ed Di sorder Not

(1 hervxn se Specified; Opioid Dependence, with

[0stqy STIR) Rfthe adesgae@ﬁﬂd@mcwh&mwardn@e@@ e AER) noM Heh@ueference to
0 U%SI ol ogi cal dependence; Opioid Dependence, FEarly
[

lloRisre senditionsophasaalcmisge i OSNEIM| | Roar Nicgliné Withdrawal;
NGBS RERR %Ik%ldgr @g S fO55se gg;%%@ieaeg[\lgar{ll all)ependence, with

em SSi on, naence, al ne

phiyeiviséad ndepCindentel Neqmnel eDegendenchg ontisiut Thhgsiagicahrddpendence;
Opi.oi d Depgndence n _acontrol |l ed environment; Ethano

NWE“%I rlgpendeneen divsly  Bafle Raaresonyi NHoPRG sPePEgeRes) Ear| Partial
R%’@ﬁ@ﬁ'e RG&otink! b@ﬁéﬂdel\{&t helrade Pt RomtssfoRy Stieb@@l Rbendence,

Dependence;
Sustained Partial Rermssmn Nicotine Dependence, On Agonist Therapy; Opioid

Withdrawal; Opioid-Related Disorder Not Otherwise Specified; Opioid Dependence, with
physiological dependence; Opioid Dependence, without physiological dependence;
Opioid Dependence, Early Full Remission; Opioid Dependence, Early Partial Remission;
Opioid Dependence, Sustained Full Remission; Opioid Dependence, Sustained Partial

Remission; Opioid Dependence On Agonist Therapy; and Opioid Dependence in a
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Wthdrawal , Early Full Rem ssion; Ethanol Wthdrawal,
Early Partial Rem ssion; Ethanol Wthdrawal, Sustai ned

WO-000/0R8s ssi on; Et hanol Wt hdrawal , Sust ai nedP®EDS$1088/072357
Rem ssion; Ethanol Wthdrawal, on Agoni st Therapy;

Et hanol Wthdrawal, In a Controlled Environnent; o
contrphed anvirenwnt:hBthanell Withdohvadc BthaeoMPepehdangs withoBigjsiological

o655 DFIRHE, LORARERR, ShibfBL NI GhRLS D HeRRHR  prvan
walaprRAdE aely Faill Mrml@ﬁmavmhanowenﬁ@aml BgOOP&tial R&hBEiSn; Ethanol
to a factor_ including, but not limted to a chem cal

WithdsoighSustainen Fall Renypsion; Eiprnet Withdgywad, ustaregiPartial Remission;
Etﬂﬁr&ﬂnmtlﬁﬁ’mﬁu% A 0@113? I oh&h t‘é?l?atnof rWQtﬂ&fa%va? In a Controlled
esponse 1 n pat i éht T hat st oné respo
Erpa]rohmht rAeﬁpmnmmeiW 1tHﬂha\8a.lbatda©@tmrteeand1ahzuls ed,
depended upon or withdrawn from by the patient. For

a n song enbodi nts i oi d Dependence
(0R5 nR fserhilr Sy For BREh ThOUe BIol B SeRaReEdoNh an agonis for
subBhRRAMBe ! B@geaaynce[ BPAYithirh ! awhé (SHIPEEMstC a8 S & factor
upon reduction of any of a variety of subsStances. For
lnehaémgl éut nhte lidiitedolt & rebethiass @ommoumba&mb asr @)dimaﬂsmowcule or a
ich contain glcot ”Em%ﬂﬂﬁt: 1¥ results. ¢ that is at
008}1’4;%% °‘E¥f"n‘|‘f| CEEHEE R P RERET Sn'S PI"RY ﬂ‘%/ |aoQi‘&F% ais e
le&¥ht 088 r&spbhRrort fagi 8 ¥eRpbaiso fOhe RilbsPinch & citgt dbilsaM@kbpad8ed@ upon, or
consequence of the discontinued use of tobacco in any
Wﬁ]@irfﬂvnl fremudiyndhe maticfot Formicka@pleo ignsrme gef@POdlmentS “Opioid
p
AR AR R M AL OBRRAS DB O Blon vy
Such oral or intranasal tobacco includes, but is not
[0B4]m Wetldtaevab syrhftome Gtaﬁ: hevd m;gmtmﬂnmti@n of khe of esartty @i sobstances.
ni cotine use. or redyction in the unt of n tine.
FQjsaample. R SisCPHiNUshetic i (PFISCR T HBHS ajyp s‘yhﬁ? ¢ftain nicotine,
typiRGHH sl BY SRR G QRN SRR APA Tonditigf - Hﬁ%@@ﬁ?@ﬁem suffer
Insomia; irritability, frustration or anger; anxiety,
the eymptumstqf arcotine giithflvasval ag/a concarenecaof thg; discontinued use of tobacco
. restl essn ecr eased art rate. increased appetit.e
ing S VRS HRGAn: DEAGT FRACEIauPGTE 5F clFAEogesy of Bibe 16icco or
thé |o%ltdrrlﬁtran-5§zﬂslﬁg§sﬁﬂﬁ)to@ Shaetd en ch&Wnge t6hdcBb.CBubl oral or intranasal
significant distress or inpairnment in social,
tobaceapaelndalbut ér nett Heted riponul rﬂnda¢1@3@ng)ﬁ0bla9¢mt i1dai gggpation of
nld_d]tﬁlengg Idp gesdugteflc?nc{n th gimgﬁﬂ 1‘”1[ &%%F glgeﬁ :'f% g er{n goll\%I i ﬁ 1ﬁlfn$ F4 hours
by/\/r@mpwﬁb Sy RAIeNElyspiRriot dghuaséd rﬁo@ﬁn@lgﬁi-héﬁﬁédlﬂeaé, insomnia;
~condition and are not better accounted for y anot her )
iriabiliga) framaé&oae Pr apgel; ppedehit NFBINSdireon| digfipdiypegneentrating;

re%t%sgd%g’ss RO Qﬁgrt reRl ﬁﬁﬁ&ts%dgépdﬁﬁfe é %161{ geﬁh AfR%he craving for

eir dse o acco Wt
tobmbamemntmdz.heﬂ&py.syﬁt]mns sifich @atd @lhhﬁ:aﬂﬁnslmﬁcant distress or
. assisted to. reduce .and even elimnate en

| rel
IMPAFBITBERCEC3h ORFHEEPHE FTPUARTIMPBIHE A S tpkatnihg the methods
ddESRAN - RG Qé ubQIOtCA11QMtd Bneagfrhﬁ'régﬁﬁﬁt’oﬁﬂ Akib8Rd to nicotine
opi oid, typically selfadm nistration,
withdrawal when such symptoms are not due to a general medical condition and are not
better accounted for by another medical disorder. The present method is also helpful to
those who have replaced, or partially replaced, their use of tobacco with the use of
nicotine replacement therapy. Thus, such patients can be assisted to reduce and even

eliminate entirely their dependence on nicotine in all forms.
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t hrough injection or orally, through snoking or
i ntranasal ingestion, often results in the presence of
W@ 2ebarmest eri stic opioid withdrawal conditi on.PATUS2008/072357
wi t hdrawal condition can al so be precipitated by
adm ni stration of an opioid antagoni st such as
[0R3] o&hmélsmntmamgr elxamblcam en adpiioisidatipse of @mtml@id typically self-
cter | 76

adnépllggr%tllqn tlgg% n{eg 1pn of Rra I%gqugﬁn%é)%m&or 1%1‘[': naPaﬁ ingestion, often

regﬁl@&ﬁ tihé ‘p'ﬂz@élﬁi&@df eSMfﬁMd%ﬁ?stlU&))pldlﬂ Wlﬂﬂ%m%ﬁ&MQn This withdrawal
restl essness; nuscle aches, often _in the back and
congigien eanaidst @efléfﬁmmé@t@ﬁi & admingstration jof \anaeRioidngitagesés such as
naﬂ"&%ﬁb toir }{él{rgxc;n%. a@t%f 1ogiy1§sgh@ idi g@fgﬁraggg Y%S(]%gra%{erlzed by symptoms
th@lu duatgeﬁar:allwdppemectbl tha; opsméargomgt cffitcay. r Maase Wﬂmtﬂawg]; symptoms
m&?éﬁud&a&%gwg %85‘; | g)gssW] enﬁ%g%% nde&eﬁ IIIl \?Jﬁle? ﬂqﬁkaa‘ng legs; craving for
oﬁalﬂptlﬁ%blH%dl iMcr@feH . eﬁMt{ Mo a1%4dﬁgﬁ&§c albbe rnahgkea or vomiting;
dose, le wth [ ong e -acti1 ng opi ol ds, such
lammlittadlo rrbl,nosjquﬂ; qrpillagy dtlaikcm Dilbertayien;t ovahpg:g éLarrlﬁhae sEewning;

mpt ons of t.en se cli |caIIy Si ficant .distress
gt R v atiE | SR Sachen b it o BT nonigiel Sek%as heroin,
witﬁm%ﬁla@'mﬁ&%@ﬁls@zﬁl}f HOGk VAR B-24T RBueifite dBe RS @bsd&fhile with
herein can be used to alleviate one or nore synptons

loazetrfalcbm eplotds, %lph @$ dlematimﬁ awaptomﬁénﬁYStabwéﬁm tremeige These
sygléat Igéj Sftén caus?g énl{,:a ry so%mhgar}t rc]igs?regjs alell*gq%n@ n CFOCI%I occupational

er accoun

or[ &1b&] imipaetadl SeeNbf Athicighing. CIlherrﬁ@ﬂi@dd O clibedUB&eiaf can be used to
et hanol (e.g., ethanol containing beverages) results

alleyiafencgignere éymemaﬁrﬁéﬁrlwetdﬁa oaied Witbdanal waen syshisyAproms are
nol &E%eé@gn%en eb ar oﬁ‘&lﬁo& hahagt ot Zo%ﬂexbx%c%}iﬁqea%’? by another

t hat concentratlons 0
medcdlidiserddnar pl y, within 4 to 12 hours after ethano
use has been stopped or reduced. These et hano

1036k oFniRor baRscEl oF FSeReCaE Hatoeoto S0 6o pfihgael containing

bvataBeIrealiQrint tAadniQ0gf cthalddl wiktRIRY 4l doﬁaﬁfmg a;EtR#Hé% 8@ihdrawal
vomting;, transient visual, tactile, or auditory

cohditions i anertcharasteored bl usmﬁgms phstc h@m@t\@henaglopdt ¢angentrations of

o ROL Godine Aoty SOGn TR 4 PELE Mol SRy TRE I 12 Sypped or

re§@idal Th36 GuR@abl Gidbisawal sﬁhbt%ins' mpRdé Q:E’dvuﬁg' €&SctRdnol; autonomic
functioni ng. The nethods descri bed herein may be used

hypgragtiviey (ke apsw cgingner @Jl&wm&t eregteathan Hipebandotremor; insomnia;
na?lg&an%ml%g qtta? %Ql Sﬁi‘c‘f Syo'f[p&?d”?)r}z lfatllﬂgtnag&% to? usions;
nmedi ca e

enéra con tion and are no er accoun
psfyoliormtoﬁl@tdmeﬁ medetgzahncd praddedl. scifdbsk] Theaisyempadonss eften cause
and depengence can cause .cognitive, behaV|or§7, aqg i
V&l%’@ BWP%W dhsoeil Qsewnatianalp g othgh dmportant

argﬁ%'fgﬁd%&)ﬁm%@@hé RIS (v bED B dEOMmEF Be Aled to alleviate one or more

symptoms attributed to ethanol withdrawal when such symptoms are not due to a general

medical condition and are not better accounted for by another medical disorder.

[057] Cocaine abuse and dependence can cause cognitive, behavioral, and physiological
symptoms. Symptoms of cocaine abuse and dependence can include varying degrees of
attention deficit hyperactivity disorder and euphoria; increased energy, excitement, and

sociability; less hunger and fatigue; a marked feeling of physical and mental strength;
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attention deficit hyperactivity disorder and euphori a;

i ncreased energy, excitenent, and sociability; |ess
waoenvgeriosnd fatigue; a marked feeling of physiRel/Us2908/072357

mental strength; dysphoria; decreased sensation of

pai n; and craving for cocaine. Respiratory effects
dyispledrisd elesieagsdosemsasionhofapaiby emt lsiaving farhesceimes sRedpiratory effects
. breath nd chest in nd cardi ovascul ar effects :
ln?lﬁg? USRI ) o %OE%h?%Seaﬁc'}O“ﬁlSTspi"? aﬁﬁe%trﬁls, ind®Eh&t pain, and
caddibtasting asffeeqr dh@nyopFitptomansicheas t hakrt galisitations, arrhythmia,
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cay@amypRRshY . hitido Bedie attoglst | goympems edsp, ingiludej didafed pupils, nausca,

LR P SRS AT SLRRHL B8, O gh 6 Ricin
ofasodaihé theadghednbatigsorisnidtingl targrenels Al carr rrois¢, aind olrpatnefats including
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napalITAptior sl (RIS B e CEYEGH inﬁﬁ%ﬂ%ea&é@ﬁ%&&ﬁj&nwt FebRRBhpein. In
soﬁ%dé’rﬁgoc'diﬁtenﬂs,e@§ﬁl BRI SV HRIRhOfe 8% étgl_%aﬁtﬁﬁ%esyﬂﬂgom of cocaine

a
dependence in a patient. In sonme enbodi nents, '
abnephmb detenderesatime maticwic rleasws catbodenstts, gwpicreyatdtment increases

THRLSELLS SUTRLOR. 1 SRS 05, Shueg, a0 pcpignce

fatigue, |lack of pleasure, depression, irritability,

[0S81e ePo iRk Bl Swall SYEipeasEehnaRplatd b Fatigd¥ SENOFPpIREsure, depression,
retardation, agitation, extreme suspicion, and craving

irfitgilipp c sleere . disqidgsmaneptsedi arnetis, OEHYNET Actardaione mgitation,

oGy SRpflork B8 GAECTOLN R | 7 SR bOBEARD Compound A

trq@anasasedudesiati lsdst bansynipabmtof oackies witkdrawell i on, and
rel apse. As used herein, the term"acquisition" refers

hase of substance depepdence in which dependence. ..
1058 ﬁ@%ﬁ@%ﬁ&%&nﬁe i §i0t 04t SbTaSIarzRcy By &GF pReReS:  acquisition.
mPiath8ie; cdthcBBAEaRIMRRYLTERL SiscFRBRAUME RArh 885 T8RN refers to a
inhibits the devel opnent of the acquisition phase in a

phpst b€ nubstdnge siopendendxoti whivhsdepGudepoiiod the tsnlpstaneens iwfiated and
t he ui sit.ion phase reduces at | east one, of the . . ..

iR e of THEGuchby o0t SOBSURIGE: SCATBYR Marsedent jngibits the

deSOIBmRHDOTh BRBE f5iti6R PRAUNE afpdtichat HRdimcOdmbdi®ments, Compound A
acqui sition phase reduces at |east one DSM |V synptom

tregtmeni byt tha deqaibitior rhask Hepessdenlesst ione pfghe jameunt pry frequency of

enbodi Co r n f
s QRS TRO Bk " Maen "olIP S00E (i BRMIETLofholfiE a reatment of the
acguidBioanpkasabiedeccaanst tapeoae MSMAN Ghmipesth Uske siibstan@y dbluse and

exanple and without limtation at |east one of
depgilsaes dn apRatieyt i by sempi smbedimertsy (Osypuad  Apfggtment of the

acbﬂgﬂgﬁ@igse%%k St Rkt oRY 9%19 X o8k suﬁ%}e e’abﬁ§eaa\ﬁig%p%§fggce which

e su anc el ng abuse depe upon,
incdiudorbyewsy df nexaompie end odithventimitatioe adt nteast omet &f cuphoria, apathy,
pound A reduces the substanc .cravin%.induced by .a

. Co
irdtp il fETkIeSy RIS 79T AU SOTRRHITIRY 488ECSsief e @fving for the

suBQBS&- being abused or depended upon, and mood disorders. In some embodiments,
treatment with Compound A reduces the substance craving induced by a stressful event in

a patient during the acquisition phase.

[060] ‘“Maintenance” refers to a phase of substance dependence in which there is stable
administration to or use of the substance by a patient. In some embodiments, a 10%

variance in at least one of the amount and frequency of substance use by a patient is
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[060] "Mai ntenance" refers to a phase of substance
dependence in which there is stable admnistration to
wW@r009921085 t he substance by a patient. |n sonePCT/US2008/072357
enbodi nents, a 10% variance in at |east one of the
amount and frequency of substance use by a patient
considoned i &l etable beciembl elnbssirasy iembodinentso feonepanodi Argraagment of the

tr inte hase r
mi PR PG TR L et e B Oy RORRS ol SR wse o
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treatnment with Cb A reduces t

fe&erﬁétth B%t? i HGVINgathdBerdn by & e St prthena during the

lﬂgﬁkhgﬁklgggrng t he mai nt enance phase. [061]
Extinction” refers to a phase of substance dependence

in which the substance is not provided to a patient or
[0allpathixénetiahselarnty ¢ phase @f sulsitanch depangseeeniaevhiph theoypbstance is

noZ;{%%%'d&? r&% M%%t de %egﬁ?élﬁ?‘ %P%ng f\ﬁfl né{ﬁl e duBsta ce. In some

I Ngul' s ed reduc e ex ase.
erﬁlﬂjaiﬁnerﬁnOdienﬁélifﬁlderﬁ*e beahdt dibstatdet Ifszlreawagulﬁmdpmo feduced in the
occurs in the extin t|o hase In sanme odi nent s,
CXEHRHIUPRSA {1} UDPE alslepsi ong ity Sympfony pecurs in the

ex%’é&ﬁ&lcwéﬁge Phs &ohfe %nfb%Le s, th?Sﬁﬂad eﬂbﬁgdtﬁ%tgt[ ornotes the

mpound A treatment o extinction phase re
deatlopmast ofothe cREMtIor shaspimmpeaficrsu tiatsameeenaitusdﬂeelamoCompound A

T Pe R R ARG e BC s DSV LY: gty of Sibstance

aﬂu§@§ﬁd &@en&meprmafenﬁ Ul%%bﬁﬁ%@@ﬁﬁ&n@ @')n%faﬁ& deRSfment during
whi i ncl udes by way of exanple and wit hout

th{: wﬁmc&mqphaae rddugest atgpest @he @Mml?tﬂnll af salmmq:y abuse and dependence

Kl |
w 1§f1 Jis %468 hy)évap{ d)zl%xa ep Snea d\h‘ﬁhgptolirﬁ tallJ[m%bm% ca, tcogn%b %H% orla apathy,
ira@bisied reckl SRR desbr Yye@imenaNsbrmadonli fe%’@bﬁ arlgdr, S@#8ng for the

enbodi ment s, Conpound A treatnent reduces t he
suwt@rﬁrrlzﬁmg aliipaghob AEPanded upert iaed tmaqqd diparderst iIpepmgembodiments,

@(ﬁ%d A e%glgﬁb ??:Hln gée ﬂ%?%@ll’l(}]rg&zgl Wéﬂl%nlﬁ ! Pz %‘i@g}gr{fi? Rxtinction

plﬁy@n]tn slomea:nﬂﬁ)tilrﬁefﬁts itreatniedt a/xﬂhr Guhpoand p’hﬁﬁ&ces[tﬁ)@ﬂ]bstance craving
'Rel apse” refers t.o recurrence of at Ieast one synptom
merceg&br@t%eéu Al gratieydh ingffqnghage. per j od of
abstinence in a patient. In sone enbodi nents, the

[068] 2A&Bapse™ refers to recurrence of at least one symptom of substance abuse or
dependence after a period of abstinence in a patient. In some embodiments, the relapse
occurs at the end of remission. In some embodiments, a patient has undergone extinction
training prior to relapse. In some embodiments, relapse occurs after drug priming, stress,
or exposure to an environment related cue or stimulation that was previously associated
with substance use. In some embodiments, Compound A treatment reduces the frequency

of relapse in a patient. In some embodiments, Compound A treatment of the relapse
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occurs at the end of remi ssion. In sone enbodi nents, a
patient has undergone extinction training prior to

WO 200803855 | n some enbodi ments, relapse occurs BET/E82008/072357
drug primng, stress, or exposure to an environment
rel ated cue or stinulation that was previously

phass owivaesedt leist long UBSYalNC syragtem ohsuhsimce abusdiamd dependence in a
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erhBURIiRMRS LARGRREL Y RRIMSERH A ridGReNHEdubRaRe c%r%%‘agced by a
di sorders. I n sone enbodi nents, Conpound A treatment

streesfulosntine paticitdiuawa thesrghpsophsise.n a pati ent during
the rel apse phase. In sone enbodi nents, treatnment with

und A reduces the substance cravi i nduced, by a .
1063, PR e e RN R M5t R R AP B pbfiucted in
stdd263] InTscad embbdidfensyhatiante rREVS & MAepRmdetidn s@Bdance use is

w t hdrawal may be conducted in stages. In sone

prefepsdi baseresindaefiannof tegatrprart i with dforapaitnidn dnée of pefignt. In some

e _use. i r e re.i - .
TSI i RyDUBLH CORSLAE L IRHR B g pucn. n some
englidaidd ente nths amaini &ff CopolreMA delsdnieferddotspo patibnAis &calated until a

admnistered to a patient. In sone enbodj nents, the
degieli fherapeutis nirs DS Alsa QRsCEY Sk er Bd SPTe acpbrdi@pRts; ¢he amount of

c&;@galnatgqs :éyéaildte@md bf g alibeRiaP et b irﬁasaﬁg %@)ﬂeét the condition

erve n some enbodi nents, the anmount o npoun

wiiilé miremcah@syedptoms,cidberffact, adet @nvingefor e sopstame! in dgetent.

to treat the condition while mnimzing synptons, side

fects, and.cr.avings.for the, substance in a patient.

1058647 RS SESURSORT Tt A TSR TPERIRRPsoR. * In some
crBoARERS, the oSS bP @onipﬁuﬁ@@?isem%dgéﬁrﬁrsta?éré@ o#Osferabmission is

Corrpquncf A is unchanged or tapered off after rem ssion
repicd émg heléentn a patient. [065] Provided are nethods of

treating a patient suffering fromor susceptible to at

£ on, .

106 o SiaEd STRLAGH Y FRNRE o o SPARITT S UheuRiepiple t atfeas
onengipcen atlmbuse of, elepdigleh@ dh)er pahiemtal Ao lcipeatici substhiyce. The
effective ampunt of Conpound A |In sone enpodi pents,
m@ﬁ%&ﬂﬂ@%%@ﬁ&%&ﬁ%ﬁﬁ% naficilef elbPraCY Y £ Hcliye gmount of
C@Hb’ﬁ%d%.dhfasoﬁedé B difABnts | tRe SRt SAPADSHRAL & sclcb®d Holba drug of

of " abuse is selected froma psychosti nmul ant agent, an
abopt endla mediadtionci hogens cabodintzatsatiic, daigsefdaiusy es seected from a
pstyél?oré rlilllukaln% gée’nt,aan opioid, a hallucinogen, an inhalant, a sedative, a tranquilizer, a
hypnotic, an anxiolytic, and an illicit substance. In some embodiments, the
psychostimulant agent is a beta-phenylisopropylamine derivative. In some embodiments,
the  Dbeta-phenylisopropylamine  derivative is  selected from  amphetamine,
dextroamphetamine, and methamphetamine. In some embodiments, the psychostimulant
agent is seclected from ecstasy, phenmetrazine, methylphenidate, diethylpropion,

pemoline, mazindol, (-) cathione, and fenfluramine. In some embodiments, the opioid is
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hypnotic, an anxiolytic, and an illicit substance. In

sone enbodi nents, the psychostinmul ant agent is a
wheiaopteehyl i sopropyl am ne derivative. | n sonePCT/US2008/072357

enbodi nents, the beta-phenylisopropyl am ne derivative
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merKte whalgat ik é%l@‘ﬁ@d frapdicaeygointucngpixylene, m-xylene, p-
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reﬁwalatsl@@ﬁtfqme%npto@cpﬁlcocpﬁamm witddegsred rsekected nomr ﬁmgng lack of
plgasulreC o&eaplr giotn ﬂ%glﬁlgh R‘gﬁgg}g (t)rﬁers %cr%g S{)peg? é %yéc%ornotor

cocar ne [ ncr easés

refﬁ@@'ﬂlbhvz%lﬁ’dbljl egtreme seypiqFb Mnd feradgaion eocaab[ws €nabthe embodiments,
8gendence In sone enbodi nents, the drug of abuse is
the SemPAENG AdTeaHBCIESMpEITE 2 ACHTe @ Bepatient eacad deashenc of the attention

de%%ﬂm;%??agflw ARbAR: W ﬁﬁh?%&le S(%Iﬁ@b qq/)f Hgﬂﬁltcfht bgb'r%ssmn Scale

sure, depressro irritability,
(HAMdD)j é{asmltom (Alnaaﬂelcaé@ peaM-a.), PyckcDamedsam 1nventory (BDI), apathy

hEAL AL on agifation, extrtem suspicion and craying, ..
embodiments, the cognitive function rating scale is selected from the Wechsler Adult
Intelligence Scale-Revised (WAIS-R), Wechsler Memory Scale-Revised (WMS-R), Rey
Auditory Verbal Learning Test (RAVLT, Trials I-VII), Rey Complex Figure Test
(RCFT), and the Trail Making Test (TMT, Parts A and B). In some embodiments, the

Compound A reduces in the patient at least one of the amount and frequency of substance
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the Conpound A treatnent inproves a score of the
patient on at |east one of the attention deficit
wWoypen21es3 vity di sorder |1V rating scal e ( ADHD-PGA/US2008/072357
Hami | ton Depression Scale (HAM D), Hanmilton Anxiety
Scal e (HAM A), Beck Depression inventor yqéj DI ), apathy
uss&oaltbe patsnt. mmowsemhﬂdamnts thm@emp@md Aaediicas mot@n patiang at least
nction
o g0 of Ao Brienks o SRR Tue 417G ppe substance
In\W6alehthodAskilts, tHCEhhoGRINE ecduedd £ 1EBYbEedn{plh 3f Rlbstance abuse
Wechsl er l\/brmr Scal e- Revi sed (WS5-R), Rey Auditory
in\fae patient selpsipdh &Omege@w(rm\wbstamﬁ.w §eaultmg| i a fagyre to” fulfill major

I ( .
rof o 8 Wi Wi ol ralfh b\t elus PR RRGIRS which i
is Gelny izt Mhzaﬁidus;esechﬁeﬂith sulpaincentlatall legals probiens)f artdheontinued
Srmunt angﬁ){ﬁr ency of, substanceuse by the. patient.
SuppfaRGsEsSe g’ PeTpistepio Rp BERYEreAl seitlces iftgrpgnal problems
caﬁ?éd' gptex%rﬂa%&ﬁ tbP, Offe SRt antﬁg sahesec Of i dspe r@@d&%ﬁnents the

or wwthdrawal fromthe at | east one substance.
Ccsmpcamdm&othdnmt &, lehsteoro HpoRMOL Af sebhtoes depehdeast 10 nbe patient

t om of bst a he pati.ent sel.ect
sefot I PP IeEHES fHETaRaL 1Ge shtte Y REST i8R G iy apgunts or
osfeiol laflbhder PRIBE thd RaPhitéRY] PBR Rla PEEiKenSERAL andQF unsuccessful
home; Tecurrent substance use in situations in which

effqrts|tg cptrdesirce qoyltrh]ag@st@,@@suser aeget ¢ggl of time is spent in at least one of
ac’?ivlgle% ANGEraln tlhg é&‘tgstant% scRE& .?ub%{T%Ce 8 rcoo%r ngn its effects; at least

ance USG aVI ng persi S or recurrent

oxfsosﬂ‘ ahpdrtant rsbaapefoamlonmr i | eéésea@auae@btﬁttle@me afitat afl and/or
the effects of the substance. In sone enbodi nents,
reﬂwdé@ﬁwa 08 sybstange 8es aad theoubptaperoussyipserinuse despite knowledge

o T T

liledy gehavanmentcsused om\e@aceabdt@h‘gﬁ theperbstaticd h}mnso\m&Sembodlments the
|nten there is a i stent eS|re and/ or
g@}e@e% oremotes feémﬁ%mf tpaH?i%n BAORE SIS thenemission is

cHdBRicrBe @b AL 188 Bhe BF cdrly Rill SrdRBAL cdrly BlrtidigaRkssRACsRfained full
activities to obtain tHe substance, use the substance,

repmdione @od eusthmedniattsil gt essios; 111 sbreasimbpdinaits, the Cornpound A
ortant occypati.on and rec tion
e+ Pree Sty Be GG, 1T Rr S0 SR ahgmethods further
inSUBS treRtERNEH R a@[@stt(ﬁf% STURAL ARGy URBaddnGPRhd Bo&ftive behavioral
despite know edge of havi ng a persistent and/or

therapyir r dint squyﬁ dlraﬁw,othepg}féhmils ofjirtdgl ipelod¢ eqoradmainistering a
th%r%g&*t&gl 9 ectlx%v %rn% ntDO% El%'as‘te n%r tﬁxla %ggrga§e‘f%t%y frtolf}l a sclective

R Sore JenbSdi Kent &

scpotoMint &Slpf&m afhitri (SSRIR, BaE¢r6fd)ﬁ11n il(ﬁreﬁlﬁeiﬁhrme reuptake inhibitor
enbodi nents, the rem ssion.is characterized by at
(SNEdta epvepigephame rgurtglie Inpibips ENBR, aélafqpylephmeq gdppamine reuptake

nf T PEABRY, SUSIAUE A LFETATOD, (| SLSHALAEE 5 agpamin
B-pydrbeylgse mhietor,0zh adenosint ss¢aprori antddoaispadn eddnosiha Meceptor

TR TR ST L -
soBRSN chh¥if| ABHA¥E, 08 &alcium channel blocker, a central and peripheral alpha
adrenergic receptor antagonist, a central alpha adrenergic agonist, a central or peripheral
beta adrenergic receptor antagonist, a NK-1 receptor antagonist, a corticotropin releasing
factor (CRF) antagonist, an atypical antidepressant/antipsychotic, a tricyclic, an

anticonvulsant, a glutamate antagonist, a gamma-aminobutyric acid (GABA) agonist, a
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therapy. In sonme enbodi nents, the nmethods further

i nclude co-admnistering a therapeutically effective
w@rwane108f | east one ot her agent sel ected fronP@r/US2008/072357

sel ective serotonin reuptake inhibitor (SSRI), a

ser ot oni n-nor epi nephri ne reuptake inhibitor (SNRI ? a
GABrepictabplinn pezynsuphigiter, iar{ih Bt synthehiRRytivagor, a partial dopamine D2

nor epi nephri.ne- dopam ne reupt ake. i nhi bitor |
o0 S b FBIRS Sh IO AR AP R Rrp AR dpy Bgnsforase
inABRANIaA & piif Y elepoy laas@ohibh athédd stalBilz&d@Masttng indirect dopamine
receptor ant a%oni st, an adenosi ne A2A receptor. .
aggshgopdriel SHT hygenish desceprinsdl Thantagansst, pvepyoyjd, gcarboxylase
. i . OXi i nhi bit-aor.. a. ' C l.
RO E PR Ra el B 8 nic RO AT fnhglant. In some
enpleydinpbes,ahe at ehet androsineraget is @ SSRIok]catet] epanipstoxcetine, sertraline,

.central al pha adrenergic.agonist, a central or
city Pt pheraitiigerE- é‘&g dhergline r BE¥PED Efﬂ%ﬂ@lg&am &e, atgleqgk.one other
ageRC BPLOSNRDN RALMIS From® A6 Lt O trhiPRE ik ! £ASVAFah@RLOT In some
(CRF) antagoni st, an atypi cal
cnabrtdirdengs.e fwant Acast ops yathot agent ds ta INRic kélegtedarfrom bupropion and

anti convyl sant, | ut t e ant nist, a .
oG B IOt CeSapAThBINT 8ent RAATDRT bupropion. In
sofR @RI i B BN S NHEY AR |ch U nRi Jtdr agBntGOBME 8¢S PShydroxylase inhibitor

activator, a partial dopam ne D2 agonist, a dopam ne
digrdfiegipo| il sp@azgmrodimenthi therat least one other agent is the adenosine A2A

atechol - hyl-transferase jnhibito | Ql .
ref o Bl e e, SR° Gt £ PR der agontis
sodfigh cB@inel BRRREME ] @GQNTIEi, lathopdfihé, darimblzegeNd:&hrbadepine, and
serotoni n 5HT2 ant agoni st, an opioid, a carboxyl ase
valpiR#ei t By sorae satborEnendpithe ¢t dgpshiose otherpagent 4 a calcium channel
Leot LQi genist ., i I.n4S :
REEL AL MGt o AR, | IR LS Rumgenipg 1 some
ersteldéates, theoanlpmt oxedihoeageneis thalcemesl and tpatipiparalmlpha adrenergic

escital opram and fluoxetine. In so enbodi nents, the .
regRPIPreaidcopith PEZAYR- dgSRei eén@dg&ﬁ}ts’r% é‘g?eé‘éit 9copgher agent is the

ccHithioxFitd %ené?‘%irctaﬁéﬁi@i A6nidARd HEBhRT @ JABnedtd) ROFBcast one other
enbodi nents, tThe at | east one other agent is a NR

agsel ie theegtnfraloon fstiphopl e ahrdneagio meocetar petagdémstguomranolol. In some
odi nents, the at |east other agent.is the NDRI . .
crB R OR o) H S entith AGL oY ‘CravRien) aEEplimanyppigpychotic
scR@RAtfrdrd bhﬂ%F%P@l@hi@i&; Ryshrisié, 388 qubipdid Of some embodiments,
disulfiram In sonme enbodinments, the at | east one ,
thetdelcagigemt ofhert4penidemodiqyelinzalectedefoyr amitriatybing.s pmoxapine,
[ fylline; . ' t - .eas e
o RS e b IS bR PR B Bk B iRy m some
erhltidhEntgi the at Gasth@FeatREi dpent BX@adiddenilfaat sdfded from phenytoin,
val proate. In sgonme enbodi nents, the at | east one other )
lagggtaing, SaapRFIRim ERARMEIPINS) SelRENates dPRicAnde. ftiagabine, vigabatrin,
anlalnl,ogyﬂﬂg&@ﬁn lIﬁ‘@B’lInE' %ﬁlmé'?l@sd th@GORURZSR! Jffer al%é SRMHe glutamate
enbodi nents, the at east one ot her agent 1s ﬂe
antaohisaltopdmnchaper iipb@nalembbpingenad tienetr Bhgt arecdixtroagent is a GABA
ant agqni s razosin. In some enbodi nents, the at |.east
et SRS BBEnbeeralc paThsafEr i B EHAS A PeERG pbodifients, the a
leé?;s?; gﬁ% t%ﬁhee? l9&Ht 3¢ BR- ddpAnS R BB0RG: REAISe inhiftoRbalb®RPh. In some
embodiments, the at least one other agent is the partial dopamine D2 agonist aripiprazole.
In some embodiments, the at least one other agent is an opioid receptor antagonist
sclected from naltrexone and naloxone. In some embodiments, the at least one other

agent 1S a mood stabilizer selected from carbamazepine and lithium. In some
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agent is the central or peripheral beta adrenergic
receptor antagoni st propranolol. In sone enbodi nents,
W@ b@ome10fast one ot her agent is an atypical PCT/US2008/072357
anti depressant/anti psychotic sel ected from bupropi on,
ol anzepi ne, risperidone, and quetiapine. In sonme
erebaddrdenterihe at ledse ong oﬂhela@enbrs@ Grefaer iadieent dpganaine agonist selected

tricyclic eect fraom tri
fr sdl%é?rng e X1 gn% PerEn 1 2 aa}ﬁl%et%/(iuﬁ rt:%larzmr&% aH% ’methylphenldate.
Inpoarel @ﬁbdduﬁems atﬁel at Idabil Gthemadeat isl the AR smtm digdBRt gepirone. In
the at | east one other agent is an anticonvul sant

sogs] @ebesdmentsnthp 1eé spsloPther aaeRbis thy |Sﬁ@t0%1a|5blérﬁaazlé%ﬁoﬁt§t ritanserin.
0 t

o)X A S, “RE DA BT b APIATH, Bne ‘bR thilfadone. I some

eniugliratnth,aBs it 1oame othbh%‘enag&m parsialt d’]ﬁmglagt)mﬁtﬂi@mnorphme. In some

nt agoni . sonme enbodi ments, fhe at
efgﬁe&% EﬁaSta‘gtE?ﬁ a§e§t &Bﬂ“’é BHHOQWCS%PB’@% elpnppiymIn some
en*i’&ﬁillrﬁ&ﬁg‘ th¥ &l féﬁ&aén%’otﬁé}daggﬁgb raﬁ']ﬁﬁa@antls@le%g?rom benzene, toluene,
mbodi nents, the at | east one other agent Is the
o- dxalpmfn mecyi@teame*ylm enttrylbanzemdh i fhicrerengenchioddiflaorobanzene, 1,3,5-
nbodi ts at | east e ot her age is.the
o e R o g ol Bhre pere e Rue, TRECDyh@bne, and
pRfTRREbIRRAS  IntsBfeainlodaaéntO M ALiMBHs ABBRE incfid@RohPhiSkering a
receptor antagoni st sel ect ed from nal trexone and
therabetisaldy cffectyigramanmb of |1¢aéhmse otlhhlea%s’tnt Iselagied diom b@rtzedlazepme
IGV p%’l t ar?sg{oc#%? Sﬁlgga 1feraca p O egefg;%rﬁlacgﬁtblaolac%oe c, garnrna-

sonee ddlne east one

hﬂ[&cﬁ)@vbu@gﬁat oplﬁm;ap@ildpeylsmohalmdiorgemb BHAsEni &toBgRB] Sitd nicotine.
sel ected from dopam ne, bronocriptine, pergol.ide,

Ingiea1et %I?Qd@ne%zﬁhﬁ &&r@ouaﬁd\ HetdynstesRd H’a’thé Patlﬁntsach?é a period of
t

ST bl Bl PR p B 1y R BRI ihupicas

cffcetisd amblll'[ﬁrof ﬂpemouna‘,AtMehsm@homdetesmﬁ%dmytea@cbm@tthe amount of

rltanse I.n sqQne enbaodi nent s, t | east other,
Copyentindi s g igpRg o HrdiSHGHS. dRhiEs CraRBHi REINES is observed.

Int §n@EmbE&Rlenll MRS aRYERL of EohipBuRBIA ij@kaRRIOLE AP %ﬁissmn is
bupr enor phi ne. I'n sone enbodi nents, the at |east other

reagperdtin il patientpalntsoale etmnhmitmmts thgempeit of Kamiound IAnis unchanged
ffﬁ me_enbodi ment(i ﬁﬁﬁg Ieast one other agent is an
hAAPiSHe bdradedp B&nzene, tol uene, o-xyl ene,

m xyl ene, p-xylene, et hyI benzene, fl uorobenzene,

[0661di Alst @F Sh@IZL0 enctiodd of trebtingd dtUERDERNZ FIMBe of substance dependence
1,2,4-trifl uorobenzene, pentafl uorotol uene,

Olb@atnlte%ﬁtloaé sEbYHEErB 2 RAYEN kY sauet epbediBats. e & dest one phase of
suggfg %mdgﬁ cd ﬁ Hgioﬁ&nfa‘dgﬁﬁ%{l' ﬁglfn% ce, extingction and relapse

r|n er apeut'i ca |ve anmount
Tlieemsthodm modnd@eardnagsmrmg etb ahé¢ @dtidnt @mhbﬁpmdjaﬂ;z epicadye arnount of

| evodopa, cari sprodq nodaf eni |, acanp
p x rlgﬁlglts (Eﬁxﬂslopment of the

Coyarptad Hut ¥ ?ép%%ae @dl%eéﬁ%wébfy@%ww@
acﬁ is tR)Bﬁ%Qb@m ﬁ@:‘?gﬂgﬁtn q9eBhfe FHIHANR, the %‘ﬁﬁ)%un@@&dpromotes the

Icotine. In so enbodi nent's, the Conpound
deﬂdhmpmesit artbdettoctibe plest e Hie mﬁemr Ia spme lembodlfnents the Compound

AZ%%%E? ﬁ]g&feeg];l&:?c&] Oﬂﬁé}’%p‘élﬁ{l? B%ﬂqny {n SO eaérn 0 1rnents tﬁe ra‘{'feleast one
substance is selected from a drug of abuse and a medication. In some embodiments, the
drug of abuse is selected from a psychostimulant agent, an opioid, a hallucinogen, an
inhalant, a sedative, a tranquilizer, a hypnotic, an anxiolytic, and an illicit substance. In

some embodiments, the psychostimulant agent is a beta-phenylisopropylamine derivative.
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effective amount of Conmpound A in the patient is

determ ned by escal ating the anmount of Conpound A
wa@eiwprwsered to the patient until a desired PCT/US2008/072357

t herapeutic response is observed. In sonme enbodi nents,

t he anmbunt of Conpound A is tapered off after
Inr soing s¢robodimentsadhe dbotaphdnglipepromiaming nderovative is selected from

R PET S SRR, B R AR e,

pspeivétifRthnar societ ifoddc@td t fremt icbgasdt piRasictrari@e,pMaskylpihienidate,
subst ance dependence on at | east one substance in a

digthylpegption, | pegghigc, e mirgtidebnt(s, cethiong: phsfenfwemprase In some

en%od‘?rﬂ@tﬁg ance DRI nge RGEEF &he‘lﬂoﬁgbf ﬁ%%‘ﬂu 'ﬁ%f tiﬁ,oﬂmthadone,
mal nt enance, extinction, and relapse€. e et hods

hyidaedodoiee, addioriy&idene.n@n temé kembpdimeanst tle hdiecapeett isceldcied from

oL SRR, SETREUI, 5 A 01 ST BB o
(PEPYU bl kb@RiRNASEe shihet &ﬁbcﬂi@ﬁfbﬁ&t the! iﬂhﬁgﬁ@ifse%%@éd”ﬁeﬁls benzene,

the Corrpountlj A pronotes the devel opnent o
tobehé, nekylone, phayEnenpihkenpatthghenzehe fhomebearbrediordfiuerobenzene,

e . ound A r ces the frequency of relapse ip th
1 bR ORPLS TS ke SO RAEERT. ¢ AP iaocrigbgngh gentafubroBenzene,
andUPSHRBEBchZns el BEtsBhhel £APAAMERUI tIRf ntlURBoRNE Rlected from an
nmedi cation. I n sonme enbodi nents, the drug of abuse is

ansgthetées, @bl ahplgasier qrsyntiebelinongic agentagie Artihistamaysi einyscle relaxant, a

oA AR R SECALY P B, na

ankidefsrogranteibdeitBRNtIS somBenidoYihasd, ithilimptofagewtis akoBol, caffeine,
bet a- phenyl i sopr opyl am ne_derivative.ln saone o o

orawB o SaRNGId, chrNaBES: RCRodigANIBS PiaEIsHIodR febagerinjertinge Vicodin,
[ S.S d t-anl he, o] 1N

LSt HeRReF o Qe RRE B f Solp QBT B e @hpound A

trqasyiettastpronds anscoag efitthe patseit @t dlehst ameexfsthasyDHD-1V, HAM-D,

RS A il g Hend )iy e dnee G Pt ifputivg oncton

raB R8O AALIRO L SibodiRRNRPHRI Gehfive §lifG IRt afil @ RakOlst RRcted from
Tramadol , heroin, methadone, "hydrocodone, anhd

thoXSBne/MSTR oA | Giodlretitls RCFeaital MG iPacgenuiB. In some
ey P aRuiE diee’ ot ) BURERE T SiSef fRckpoun e

fréfin&ed Rl -thd Bt ISIBNE RRRHNIE BY She patRnt. NiAdAY erhBodiments, the
sel ected from benzene, toluene, o-xylene, mxylene,

Compaundne redaices/ingbe patignt af lcagropb spmeipsn of abuse of, dependence on, or
-diflu ben 3. 5-trifluyro ze .
w5 EROAEREE 5 5L MBS imens. e Compoun

refdguet at laaor omesaenem ahaibpandd atake e fizepaicnd Bel&@dE from recurrent
enmbodi nents, the nedjication i s selected from an

sufptarenese tesultng dhalfgdar do fariillameaios Hplei adbigatiensayerirk, aghool, or
hoPil: !r%%%ﬁi‘éd%@tané‘e LS !sﬁuét?dng)f@%ichait Wé‘ﬁéﬁ%% ﬁ?%él}rdous; recurrent

anti-inflanmatory nedi cation, an over

subetdneatclatml, legaidprableant awtk poemaadtubyedice akd despitt hasiaggersistent

enbodi ment.s, the drug of use i s al cohol c(ﬂ)fei ne
or recurrent social’ or interpersonal problems caused or exacerbated by the effects of the
substance. In some embodiments, the Compound A reduces at least one symptom of
substance dependence in the patient selected from tolerance; withdrawal; the substance is
often taken in larger amounts or over a longer period then was intended; there is a
persistent desire and/or unsuccessful efforts to cut down or control substance use; a great

deal of time is spent in at least one of activities to obtain the substance, use the substance,
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opi um cannabi noi d, cannabi s, benzodi azapi ne,
carisprodol, tobacco, nicotine, Vicodin, Lorcet,
we00002Ws5 Per codan, and Tyl ox. In sone enbodi PENUS2008/072357
the Conpound A treatnent inproves a score of the
patient on at |east one of the ADHD-1V, HAM D, HAM A,
angmpcovaphipmyitssdteices; dtrlemst mwﬁjpwdhmtaspcuab opmhomﬂl ynd pagckational
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and conti nued substance use despite having persistent
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[ d st.ept re 0
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(Mis6]), a ngrneairdte@didat B 1nhﬂ>1nos asqoelnim cimnatl bleelsir, Dcedciom channel
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wBUPRRAA, S5l FEARAYLOELIRIYL S g8 i, o N
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, f h
o G PG MAYCTEGS & TR o] OSBRI of GfiEFiengagonist, o
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substance. I n sone enbodi nents, the Conpound A
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ast oné of ear ssion, partial

ant£ShBE T ©Moddlu sttaaﬂhﬁ@d af tiréct r(ﬁ'anﬁﬁrb@ndopaﬁﬂnfS ugdrdstn@dpartial SHT1
partial rem ssion. In sone enbodi nents, the Conpound A

ag@fﬂér SniEotanip S lrdanspeanist anseripid; a carbexpass whibitof. sty opioid
%%Hgﬁ da' }?@P&lsmcétﬂﬁc (ﬁrﬂﬁd%(f HE tnﬁled[an't n‘flll %jrﬁe eﬁ%@ﬁﬁ%ﬁs, the at least

east one cont1 ngency nanagenent
omeaghdrtdgent BehSSR bsdd ctédhrommpparodenns owetraimb.odiaigmim, edcitelopram,

o JUREERUR | EBPTe EMPBENTERD: Ao ey foneBE tRE BunSNRI selected
from duloxetine, mirtazapine, and venlafaxine. In some embodiments, the at least one
other agent is a NRI selected from bupropion and atomoxetine. In some embodiments,
the at least other agent is the NDRI bupropion. In some embodiments, the at least one
other agent is the dopamine B-hydroxylase inhibitor disulfiram. In some embodiments,

the at least one other agent is the adenosine A2A receptor antagonist istradefylline. In
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agent selected froma sel ective serotonin reuptake
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leasé joag © rfag%%&&%aweaﬁla Cafo G BN 0% aﬁ@lclopa- In some
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agleit HAALTddd Nebill AR OJFR CRAID PR BR SamazBfindt arldedshiu@Ne In some
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Inmol’ﬁéd@ﬂlﬁtﬁﬁmelhtanﬁié fat (Halteothangpcanisdemparial SEIT 11 dgosdtrgepirone. In
enbodi nents, the at | east one_ other agent is the
sogiererpladimenfs pbe iap Hasaethen pusat Hdihe meroganin PEJdpinggonist ritanserin.
a S 0t as
nSBERRLSRLRESL Y, Ly SRS RGPS, RO Di o Bhad2h o
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one,. ot her  age
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o-xylene, m-xylene, p-xylene, cthylbenzene, fluorobenzene, o-difluorobenzene, 1,3,5-
triflurobenzene, 1,2,4-trifluorobenzene, pentafluorotoluene, pentafluorobenzene, and
perfluorobenzene. In some embodiments, the methods further include co-administering a

therapeutically effective amount of least one other agent selected from benzodiazepine,
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ot her agent is an atypica

anti depressant/anti psychotic sel ected from bupropion,
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SO AL { BRSPS HEG by A LER 45 FHEP ERT BHPGR Puse of cocaine
use; and the cocaine use is continued despite knowledge of having a persistent or
recurrent physical or psychological problem that is likely to have been caused or
exacerbated by the cocaine. In some embodiments, the Compound A reduces at least one

symptom of cocaine abuse and dependence selected from attention deficit hyperactivity
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Conmpound A adm nistered to the patient until a desired
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cocal ne. & sonme enb
(SARTH, easdrepineplsineptaimial inbdetat ommbumere@nfépﬁﬁ@@ﬂ@mae reuptake
sel ected fromattention deficit hyperactivitydi sorder;
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PSS g, MRS, 206 IREASHECL Do
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sogl%%{ tch nne Ibtloékelcr) ng ca cru{rnh ct:hgrrﬂlg blog'ke(irI ng/en?raf a}{d pr]e?lgfleral alpha
adrenergic receptor antagonist, a central alpha adrenergic agonist, a central or peripheral
beta adrenergic receptor antagonist, a NK-1 receptor antagonist, a corticotropin releasing
factor (CRF) antagonist, an atypical antidepressant/antipsychotic, a tricyclic, an

anticonvulsant, a glutamate antagonist, a gamma-aminobutyric acid (GABA) agonist, a

GABA metabolism enzyme inhibitor, a GABA synthesis activator, a partial dopamine D2
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attack; dilated pupils; nausea; vomting; headache;

vertigo; dizziness; anxiety; pychosis; confusion;
woa®al2i06F i t ati on; nasal crusting; recurrent PCT/US2008/072357
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embodiments, the at least one other agent is the partial dopamine D2 agonist aripiprazole.
In some embodiments, the at least one other agent is an opioid receptor antagonist
sclected from naltrexone and naloxone. In some embodiments, the at least one other

agent 1S a mood stabilizer selected from carbamazepine and lithium. In some

embodiments, the at least one other agent is a direct or indirect dopamine agonist selected
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GABA net abol i sm enzyne inhibitor, a GABA synthesis
activator, a partial dopam ne D2agoni st, a dopam ne
woreaoaozlossm enzyne i nhibitor, a PCT/US2008/072357
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N G A L —
aglRfl tik ake1dQPANBR [RstBYON RN aRinkr a1¥1E’t!h§}phen1date, diethylpropion,
pemoline, mazindol, (-) cathione, and fenfluramine. In some embodiments, the opioid is
selected from Lortab, Tramadol, heroin, methadone, hydrocodone, and oxycodone. In
some embodiments, the hallucinogen is selected from psilocybin, a hallucinogenic

mushroom, lysergic acid diethylamide (LSD), phencyclidine (PCP), and ketamine. In
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In sone enbodi nents, the at | east one other agent is

an opioid receptor antagoni st selected from naltrexone
wa@epwnzalosxone. | n sonme enbodi ments, the at | eaBCT/U808/072357

ot her agent is a nood stabilizer selected from

car bamazepine and lithium In sonme enbodi nents, the at
somgasmbagirectss, ke inhglent is isglceicdifromdienaenci meﬂlem-xril@pamnﬁﬁlene p-

an el ectedfr dopa onocri pt
R B R R ORAT e BORRG Do i pusbanzens. 124
trlﬂﬂoﬁibﬁiﬁ‘zeﬁﬁb?émtﬁﬂtﬁtk&oldehe penthR@SHLOLBR, @gepbrii®rdtRBzene. In
parti al agoni st gepirone. In sonme enbodi nents,
sofige cbodipgats, élﬂﬁhérredzf@gﬁ@ ip gelerted Pt ghiancwietie, an analgesic, an
t anser 0 h
alﬂ?l@ﬁ&gl%gﬁ aéégge%? | {slﬂ%lﬁtlg&é&| g? dﬁﬁp(fqg ﬁ&a‘.ﬁt,l %1 ggl?rstteermdal anti
infiamodtore ningdichtive, asin Icﬁastthet bt&rnt@gﬁfetilcasoﬁ hendaint iaatidepressant

opi oj d a oni st bu nor phi ne. one enbo nts.. the
mgdicaliogs  1brREL %Eﬂflmeg St e &ar& 512K 6t .aﬂao la s8HF@e. opium,
ca AT cdrRa®io nﬁen%gmg é)'[@emc%lsptr&f‘ol afobﬁ&‘%shlcgﬂﬁe 0@!&8&111 Lorcet,
agent I's an inhalant sel ected from benzene, toluene
Paeocyt, @aecodan, xypd dpbx. p- xyl ene, et hyl benzene,
fl uorobenzene, o- difluorobenzene, 1, 3, 5-
trifl uorobenz

l“Eél'nI é%g‘%g‘f Sl ﬁ%depﬁéﬁ’t QoY o G eadl% pases, enol ethers, and

eskeY, fekiefy, ab@nzEeN® vy, SRIPrRFROtirAieNTEe dérhetif®ih@disted such that
further include co- adn1n|ster|ng a therapeutically

itsephaspekipeli arivneitico prd wRgtiotowih 6eSHest tagelprstseahprgteristic to the

co%%?ﬁ%é%g{rgléa% The tt?%lg)?ac A 8y bSRLRALd SIS Etlutation.

[0g9)R hihdrapxytivatly r effective parisont psf I@peydahd, A or a pharrnaceutlcally
haIIu0|nogen|c mushroom .tobaccg, and nicotine.
acgeable AsHETRENMEY Yape WStk SlrRENding N hFisAYEtte rOéotht: cddiction or

de%s e@@é 'tﬁé‘é%a rfde["elaﬁv@ REd1RD e W@g@%dﬁgﬁ? gaeflﬁgm $@%8MmB6und used

tient. In sone e
antihethap&wtors:alnl yerefif eotbodineano artherapeuConlbo ehdetivel amotrg is from
pat' Ls determne scal t|n t he anmount
B G Kot K STk bpEy bREhb AT GO ARoT S body weigh
petr G§§ AR Quidr %nib@&?&'ﬂ%ethé ameRsEs ¥esht 1! O"tosa‘?ﬂﬁt m%ﬂdgVEf‘aﬁ}t Fherefore,
the anount of Conpound A is tapered off afte

inresntams¢ropodimgnts @oﬁ@fali)@utd@}ﬂﬁ refsatiec pmopeiaion eid7(i’ gthvenan is from

B3 ol SHP P CRESTEh ot G BRAR b SRR abut 700

In%gayeached in the patient. In sone enbodlnents t he
ound A treats at |east one synptom of abuse of ,

(0@ SER AR dNrY Brl i (v blresting il difsasstwdries able fo ascertain a

ERERR ALY TR ANGER| & CRaRBY Rty S areysuion o edditon
orSipedicace Muhmlmrrﬂluu gxpérimbitsenaad ia mkdice aipoompersbial knowledge

nbod|ne , the drug of abuse is selected from a
an&sgrfw‘éh ¢losHif tﬁlébémhca%n ofi 8Frerala yapenQinggEwle #pd without

hrhfﬂzbtﬁJna@o g@uﬁ'@ daf,{IvE a(ﬂnﬁﬁs{t‘&gﬂ Iyl gﬁ%ac&tﬁ)ip%ﬁc&tlo{ﬁg by one of
anxi of yt'i and an 1llicit substance. In sone

the rblbdaliime nbstes:t drel, pssgtcmlis(a grutramstemgnintiagasal or by suppository) or

pag%%a‘OM,{ 1J§1Itr%1r% | %@ageeno%g rOII‘ \él?b ¥aneousr)1 éornposmons can, by way

of example and without limitation, take the form of tablets, pills, capsules, semisolids,

powders, sustained release formulations, solutions, suspensions, elixirs, acrosols, or any

other appropriate composition and are comprised of, in general, Compound A in

combination with at least one pharmaceutically acceptable excipient. Acceptable
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t he bet a- phenyl i sopropyl am ne derivative is sel ected
from anphet am ne, dextroanphetam ne, and
worgiobamobet am ne. I n sone enbodi nents, the PCT/US2008/072357
psychosti nul ant agent is selected from ecstasy,
phennet r azi ne, nethylfhenldate di et hyl propi on,
eXpemnts prs, bﬁa\zawm:fcﬂxamp ¢) anglaw Hhan dimitatidn { earf-todica mdw@imlnmtratlon

r é) n%og rggverﬁe 61&%6‘[ th%ﬁ}? ag)gﬁgcd b%;%s?g? 8£ %gcﬁglpforgﬁ%] éT.lC[l exc1plent may

bd;))fbftC@dl e, dnfy SHOHEQITBOSHNITBSIidS or, tift €hdadsk WE anogeskol Somposition,
sel ecte fron1 SI|OCﬁbIn a hal | uci nogeni ¢ nushr oom

gasgayseyripicatihat Wicsraiyihamvadlebletspys ofptkélheyieF ptli ne (PCP)

1030 Bl feccL AR SR PSRN by by B LUBRIEHY Wout limitation
stqrxly,| cetielosetidiy) decwwenactofd, ywarrodee peletig, malt, rice, flour, chalk silica gel,
o-di fl uorobenzene, 1, 3, 5- rlflurobenzene (},2,4- ) . .
m@gqeﬁquabq,t%%‘rﬁz%)ﬁgm é‘@ﬁ]{agq:, B_LEEL glopapfgarate, sodium ‘chloride, dried skim
mﬂﬁ %@ftfléjﬁﬁ@ ke @Qﬁd s&ﬂlgolﬁ’c%{cllﬂl%tg gzo%r&@}ecﬂeﬂ fo?For example and

nbodi ments, the nedication i's seleCted from an
WmlnmStlinmtaltlon veatcranthlages glycerah I&npylataoghycﬁdr@lldcvaalgemmls ancludmg

PR PPHROFY RN AERUIC 2 SHUBFS REEBG A dranit oif Soybean oil
mifReH Cail,l 98kam@NEil ARtAN PRARRIAS Sl BRALGAtJa@buldy $8MBnjectable

enbodi nents, the drug of abuse is al cohol, cafféine,
sobpionss inchida i meydof examielpi and W@h@l@dhmztamm avater, saline, aqueous

ri s nicotin Vi £0dj:n c
OSRPIRRE oty KRRRCS BT el B P Yitbrsdhbmmoypjn acrool
foaaCRRitabk& whatbledbt thasSpirpedeude bacidisef Hampk arﬁin@{thout limitation
ethers, and esters, esters, hydrates, solvates, and

nifipgsdy pRbepAivsideThigoneeTidarive i s sel ected such that

075 PRGNS AR 05, AHEEL B (0 Ricion

mmeuwra|coaigﬂnbresé’ﬂvetlmnpohnbdlzérsmyabﬁ&ede rwaote g agdntp,r enlsifiers,
to fornulatlon 069 ﬁ» erag;utlcally effective

SWERESTIRTS: ot Oreaﬁp%\mﬁa% SISO YA WG OSTRIP Presiitieubisrse masking

ag‘éfiﬂ's of BhtihEJATRY LY Brhitt B HnlER eﬂﬂ@jﬁ Bch Qhtdif §tll§ Bier J[hfei/apeutlcally
of the addiction or dependence, e age and relative

vahedle butsfantére i) sotablet plerpacaitical aiirieth eandotrpio undnulations are

d .and [ ors. Inh certain. e di men a
afFaIB R T 2o Feition” BUE PSRl so 1 th cd. Easton,
pgnmm¢@p@ﬂh§§@(Kﬁn ﬂ?/kg) body wei ght per day to about

50 ny/ kg body wei ght per day. In other enbodinents the

[0Z3do uhire alrgommﬁthnmun@ Agboie @@mgﬂkg/tr@@yvarsrﬁ@d@rf giepending for

exigﬂl I’lmbéjb ﬁle%{llgeogf{fggﬂﬁﬁtl&l ts?z%}[o?%ﬁ]l%atgc%g{lée;k% 4 %\élepts and other

fado B0k nd@ythosatuflskili i tht Aerof itbeeico®idas sdiéndes. Ialp@nérall Ghe final
to about 700 ng/ day. ﬁb%O] One of ordinary skill in .
conpesision Vet copwEss HEMs 10s¥W5s 850 ihe corprOwl profiggably 25% w to

75@(%0@; t @gﬁ @%et Nernanaut 'l&é‘fﬁ{g Y€l E&§ eé“}bﬂte of %18% Preferably the

oun or treatnment or prevention o
pharrnaceutlcal composition is adrmmstered in a single unit dosage forrn for continuous
treatment or in a single unit dosage form ad libitum when relief of symptoms is

specifically required.
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or dependence w t hout undue experinentation and in
reliance upon personal know edge and the discl osure of
WO P09/ 0zmopd i cati on. I n general, by way of exanpP@I/HSH08/072357
without limtation, Conpound A will be adm nistered as
phar maceuti cal conpositions by one of the foll ow ng
EXOMBIES oral , systenmic (e.g., transdermal, intranasal
or by suppository) or parenteral (e.g., intranuscular,
E§ j@yenous or subcut aneous) . Conpositions can, by way
nple and without Iimtation, take the form of
tablets, pills, capsules, sem solids, powders,
[034is t Bl lvedng etaé adminisomtivh af [0 Enepsaistat,itbeimajority of the radioactivity

. suspensions, elixjrs, aerosols, or_an ther | )
naBPEpr M4t easmﬁiiw_ﬂb MRHAEb et &ﬂ%fié%cgongmmﬁe of nepicastat
MERIIRL 2, PRTPANEh AnldnGRIPHAET ft@&ldﬂt M)At ThR8Sas HoCsignificant

pharmaceuti cal |y accept abl e exci pi en
achumelatiamlof expicpstentgh anelfiplsydavang aid dxamplsesimnar after single and

i.thout limtatian on-tqxic, .aid admnistration, an
mifsbfictosguvar Sairy 05 B8 R T PEBE Al RESHER & e Lot PRAUC for
nPRARALREEe nosdb@¥ 6drPduBdcts"Rith BR: fadtQlccXe®dP8notdPpY and those with
solid, liquid, semsolid or, in the case of an aerosol
the slepoadetyilanr plrasboasaltwogh Centand HYCifer theMepedtylymetabolite were,
avai l.abl e to, one.of, skill in.the .art. [0%Z1] Soli
B EE i e RE e sty ecr S Ry o) Bt Sy 1m @ study
coaifring tthe pharhiabblindticQrofd 40 edy tabt ltale@Sehild Alsting or after a meal,
gl ucose, | actose, sucraose, gelatin, malt, rice, flour,
th@qqay%’nosqlgmgga% g;f’fermﬁ@ &h YhB QNP RIrations) Tegvas increased to 3.5
e ] sodi um chl ori de,
h%‘?ﬁ?%‘f ég?er%g %f@ggﬁ‘é’?ﬁg{eﬁ?ﬁ? se‘ﬁﬁequi d and senisolid
exci pients may be selected fromfor exanple and
[0FS]t hbhet pharmiatakinaics winepicastdthefteola, sigily dérmog ,dopr epylcempared in

| ycol and ri .0ils, including thos f petrol eum
mE, PR oMy diAC Jp bRRET PTSPTIBHY 43, erogighias 10 men and
th@idmaxS HREAMaRIY 239 ARk iPiomch@Ra R Rich, B{cCT)/2 was longer in

Preferred liquid carriers, particularly for injectable

wekn thap g menn €lomperipg theaghashacokineceobmpicsstehmiiowing 10 days of
limtati t L i d . . .
oyl HRghE Bk LT FRUURRER JETHA S5 fipa o ppgenes wit

CHBPP&thdnd [if&eme0in fherT /2| NEkdre gageso Sipnifdlahe ab@imulation with
this purpaose are by way of exanple and w t hout
mllllflﬁi@t(g)tsm@ﬂnﬁlﬂl*f‘rfd)QEhl?tl@Iar bon di oxi de, nitrous oxi de,
etc. [072] The pharmaceutical preparations can by way

[0%] e[ﬁ%ﬁls?@&nﬁ%tﬁ&%éfatéd Fﬂd‘ic@a‘:h{ﬁ& [LSFIZJJ r?cgy eeﬁimiﬁzﬁ@&.ai(ﬁ]n average,

preservatlves, |l zers, sta owettl ng
8Tadferdfthe edmingitéree radioland ev@necsverabinotharirs, 72 hours with 82.4% in

fl avora salts.for varying the osnotic pressur )
thp, R GRE > R fgent AT Citp s TRAY Lk REQGRR af e radiolabel

wRTODgeRt Slashh Qe a8R, foRMhAtdi¢kliVty X822 hours (simjlar to that for
t herapeutical |y val uabl e substances. Ot her suitable

nepirastatic dot batlalrapd ranid eslav anety ketoes,ranf Nrlmkicd tglenvgomdae of nepicastat
fonso

described.in A R Al m ngt on. ' s. Phar naceut i
oS5 B8 podatiansan B EE L TG0 M A ioafady BUBRRER (G50 ana
urfeRNBAOYs) over 0 to 48 hours. The terminal T1/2 for total radioactivity in plasma was
found to be very long (~100 hours), most likely due to a polar fraction present in low

concentrations that was slowly eliminated.
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[073] The anpunt of Conpound A in the conposition may
vary w dely dependi ng for exanple, upon the type of

WO o00a2 @83 on, size of a unit dosage, kind of eRCI/pb2N$/E72357
and other factors known to those of skill in the art
of pharmaceutical sciences. In general, the final

Exsommde2i tion will conprise from 10% w to 90% w of the
compound, preferably 25% w to 75%w, wth the

[0?> ]mallnn&i % ud?e%&g%%g Qo eﬁggés tﬁ@ teft%cts e8<fc heﬁﬁ%ﬁ%a? 'Son cognitive function,

eferab ar maceu
subftaisnicatedrieith bor a0shggf ﬁepﬂcﬂdstat daﬁ@mrafe@ﬁm figificant 1rnpa1rrnent of
contjnuous treatnment or in a single upi,t dosage far

mae, |s|epp+ QU FeEHERAN r H) $tudichef hyropd BPFékff of setases %fai 149, and 100 mg
4 0

o LSS UEIDNES Rl ent: Qi W A0eRPL p e

siidle 20@digodmst iof intpyicastt pﬂzaasmlﬁmtlggmmarahaaﬂplmdbb but significantly

nepi cast an N—I nke lu i de  of st a :
lepnBEanEt ohoShenpy0 Mindos ol tntacrs da S Gaors B drptudies.
ddsM From &S gO(Y\@% Gﬂ@s@éﬂéﬁlﬁti&%ﬁse@@ﬁ W hArb@lo@de saltl) of nepicastat

nepi castat with nultiple dosing and T1/2 was sim
wertgenersilngkl telpdtoadun hepihy oses. T 2 was 10 -14 hour S.

No significant differences in the Chmax or AUC for
plepicastat were not ed between subjects with the fast
—ac*epry-?ator phenot ype and those with the sl ow

acetyl at or phenotype, although Cmax and AUC for the
[0RBJaciat y |mutepbdlse tRhavel estuds ofppichast, dossshof Sward HO mg were

the slo acetyJ'ators than in the fast acetylators. In
gegerafly VY(,t inealtly BRAr macoki netics of a 40 nyg

t abl et taken while fasting or after a nmeal, there was
[079] SEi98bF i butidd BERRS forl NddR&: %I%%F@Vlth 200 mg developed a rash

concentrations. "Tax was increased to 3.5 hours after a
whnel kesblvedspgoarivously. i n the fasted st ate. [075] The

phar macoki neti cs of nepicastat after a single 40 ny

co

088 0 PR R raSolTEl TSRS Aot AP GEAERL M DB, brameh
blagkpafvti6 ?rebﬂdo%a?@\gﬁleawﬁlgldfnwmtt han in men. The

T1/2 was [onger in wonmen than in nmen. Conparing the

phar macoki netics of nepicastat follow ng 10 days of

wth a 40 ng dose, the AUC was higher in

heal t hy subjects than in patients with CHEF, with no
(0891 fSkRBE enérptrgﬁﬁleﬁ_tlée%kl %h 86&1i YRS pRRI D! g%ltlht%@tgt are studied as

accunul ation wth nultiplfe dosing in either
1npajmtsatsuttgqa d{)lﬂiﬂﬁ-]ﬁ)lln(ﬂ} Manshosontead tpdowntt e ibgtcesddesign.  After giving

. radi t t .87. 4% ..
infpf oS PoleBie % BitesRabantiiss opuy R Gy cfiaticn and edica
scfdcht f&g i i 8lunicb Ry B2 adifoticd ahBQ phktibg RAMiRtOABK G, pregnancy

the teces. After 10 days, the nean total recovery of
testing and dispthagair testing are cornpleted The study utilizes a dose-escalation design

in which participants (n=12) receive ascending doses of cocaine (0 mg, 10 mg, 20 mg,
and 40 mg) during daily treatment with ascending doses of nepicastat (0 mg, 80 mg, 160
mg). A parallel group of participants (n=4) receive only daily treatment with placebo for
the duration of the study in order to maintain the blind. Treatment at each dose level are
daily for 4 days, or well over 4 half-lives of nepicastat, which is 10 to 14 hours. On the
4™ day of treatment at each dose level, participants receive cocaine 0 mg, 10 mg, 20 mg,
and 40 mg in that order. Cocaine is administered at hourly intervals, providing sufficient

time for both the cardiovascular and subjective effects to return to baseline.
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was 93.8% In plasma, the Tax, for the radioactivity
was 1-2 hours (simlar to that for nepicastat). In
whoiok/oempi d and sl ow acetylators, an N-|inked PCT/US2008/072357
gl ucuroni de of nepicastat accounted for the greatest
percentage of the total radioactivity in plasm
Cqrdipvasgylaaidlicasiarecargllo mwonitored 1@ingongnimmy G The frequent blood
A er{ri Harl.n Tl {12 1rf or totl%l r adi %act ' Viings‘:{Tl‘,SJ;inn plfasrratlain\/\/asn toDDIL
PSR YA & PSR YOOl HSuFLy MsHgLen (O KRFY gL Stopping
padarp@tb@raré 2 @lac®Ro RhASDBAInE s hevbL adifidikdrad ifogksdibhakular indices
was slowy elimnated. Exanple 2 [077] In a study ) )
exged RyREad Lits g Peesdeusy shediest trage shovst thabpidespstodB2ang cocaine given at
n ) d
LA ISR hmd BBl 8 Bike thichvaf 1 60 Mty enhance
safifty fioddr. Blogdpameles atgillcttod forlanalytiy dif @s miarthdyokaictcs of 10 mg
upt ake of 1231, dosgs of_.5, 40, and 100 ng of : d
COqIRF eg@t%%tersiﬁaﬁ%q PSS etotiE T ritarin e FePBHR| aideagain on the 3
daFesRUELdRBnOfith! @b%%iaﬂatl%b Iﬁ%/%'geﬁghﬁat.zc}?hé@ffg&sq Bf ﬂgpicabsae{t on the

epi castat was sighificantl ater than placebo,
pheimgaiokinsting dfycdceins atcheinditd aBaded|dnaowiistig g anfoOmatipng os entarfction is
nmet hi mazol e. In single-dose Phase | studies, doses
‘“PF%ﬁ#S to 800 ng (dose cal cul ati on based on the
hydrochl oride salt) of nepicastat were generally well
[082] exBduRd 2i daybe@d tdunird®or &x6Aakiecigank @ 8bmbltd@the study. The 16
mul ti pl e-dose Phase | study of nepicastat, doses of 5
PastiipAts gy depBlctpdhe sy itk onayser at ed i n heal t hy
men. [079] Five of the 6 subjects treated for 8 days

I WU : : whi ch resol ved
W§%5A@§%§%&§?§@¢ﬁ%§ﬁi Eﬂe(ghgﬁgggﬂg%ve gped atria
arrhythmas and intermttent right bundl e branch bl ock
aflt e Bnglahsspedkigpzolngtewis who200nofseclfing epatoest @tthe time of the
Exagﬁkgr4 [081] Sixteen non-treatnent-seeking
coc »dependent volunteers are studied as inpatients
usi ng a doubl e-blind, placebo-controlled,

Wt BOb&WREE Y-S5 §esk BhageAf t er giving inforned consent,
potential volunteers conplete outpatient psychiatric

and nedi cal screening. Eligible volunteers are
adni YeeddPSMd VaTRisyissriadpr escaiefiapensiSNCEKG, pregnancy
testing and psychiatric testing are conpleted. The

Sludy, ity {2 ddlga-éfqgit'a 1Y ' ide at least
e e R ARG ARl o BT U Rt Brovide L
(0 nape coBaingpodlvangyinegnebr4@admissiduy i ng dai |y treat nent

W th ascendi ng doses of nepicastat (0 ng, 80 ny, 160

ggl) W%ﬁ%ﬁ{ﬁ%léﬁ%@%ﬁéjxew%f?ﬁgl%{ptgl% It?(%%’?%?l S%na?lﬁ)% rb%%f ibi/o%d pressures
between 85-150 mm Hg systolic and 45-96 mm Hg diastolic; this criterion must

be met within 2 days of admission;

6. Have hematology and chemistry laboratory tests that are within normal (+/- 10%)
limits with the following exceptions: a) liver function tests (total bilirubin, ALT,
AST, and alkaline phosphatase) < 3 x the upper limit of normal, and b) kidney

function tests (creatinine and BUN) < 2 x the upper limit of normal;

7. Have a baseline EKG that demonstrates clinically normal sinus rhythm, clinically

normal conduction, and no clinically significant arrhythmias;
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the duration of the study in order to maintain the

blind. Treatnent at each dose level are daily for 4
wa@l2009/021065 wel | over 4 half-1ives of nepi cast at PCIiB2908/072357

is 10 to 14 hours. On the 4th day of treatnent at each

dose level, participants receive cocaine 0 ng, 10 ny,

26. n@ave@@e@galﬁgstmw a(nﬁé)nef)phj,@rcal Cavdhat®n dsmonstrating no clinically

adn1n|s url rval rOV|d|n uf fi ci-ent
o1 e BT Tt OABYRabcil ) Bl h Rt
ef f elnsitting phetidiah ah@tr{égﬁﬁnlcipraemczagt@u@vascul ar indices
are carefully nonitored using continuous EKG and

freggent bl ood pressure during all procedures

[0B4l JFafsiigl @ﬁ%lcg&msmrgt%w% fr@fn e%alipﬁféon Hhihestteppifayy of the
Q%E@ are in place so that cocaine is not be
;mﬁ@&» ?[red i f cardiovascul ar indices exceed preset
Ilnlts. Previ ous studi es have shown that 6 doses of 32
l.mjlazoemy histogy viesviddancd quggestuteenfispizarcvdadosddr or bm‘ileinjmyd
extendlng the inter-dose |nterval to 1 hour
ance saf et Ies c
90HR SR G et b PSR BT El@%ﬂ@%
adﬂﬂs@ioﬁ&ﬁs@@h@sﬁ! pbﬁeoﬁépileﬁﬁéls&iur& r eatment with 0 ngy
neplcastat and again on the 3rd day of treatnment with
and 160 ng nepicastat. The effects of nepicast at
ﬁlameetaﬁhwgwakwsw@mw@ diyordssp aPFheasar e st udi ed. Based
on existing information, no interaction is expected.
[ 4 r [ 1 ci pant
* ¢ B o Ao LR on e BRG] REcSRER, BEIL
conplete the study within one year. [083] In order to
e pardanti lpaihelidcasd drelcaicutdy asspaed by ch@nilsntengéw, 1. Be
Engl i sh- speaki ng vol unteers who are not seeking

treatnent at the tl f t he study 2. Be between
. 1@15513*/;9&5%19&%#3 6@ 18pr %@tlcfmw \JeqrRrecqgpg; tigaprpgnt or which

Cgﬁﬂkﬂ&mgﬁﬂﬁgﬂﬁﬂﬁgumﬁedﬁﬁ&ﬁta self-reported history of

using cocain he 1V route and provide at |east one
cocai ne-positive urine prior to adm ssion; 5. Have
e vihtsadry of gnsidasttéropts oxmin the phstrilgrep mmsmsmmmys‘scmmd/or

AR S A or SR ect Y SCD: 1 orf on st be et

Mﬁthln 2 days of adm ssion; 6. Have henat ol ogy and

4.CIrRIE sHldhck abaﬁﬁéagzmghﬁﬁhﬁ Heh@Hisedse ohfpettBnste, BRdctériifined by
109 limts with the Tollow ng exceptions: a) |iver

f thedili baugheparticigantstrasy bl taking bntrhypmenSWAsmdlcaml
al kal i ne phosphatase) < 3 x the upper limt of nornmal

5, ;‘("ﬂ@v?l fd%ﬁlgﬁkﬁ%/tlo{%ﬁp ?ité%t%%%llreﬁgﬁtlz?ﬁv(eg SEAH ARy 308 1B FitPor

he upp
mortality, as determined by the PI;

6. Have evidence of untreated or unstable medical illness including: neuroendocrine,

autoimmune, renal, hepatic, or active infectious disease;

7. Have HIV and are currently symptomatic, have a diagnosis of AIDS, or are receiving

antiretroviral medication;

8. Be pregnant or nursing. Other females must either be unable to conceive (i.e., surgically
sterilized, sterile, or post-menopausal) or be using a reliable form of contraception (e.g.,

abstinence, birth control pills, intrauterine device, condoms, or spermicide). All females
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7. Have a baseline EKG that denonstrates clinically
normal sinus rhythm clinically normal conduction, and
wmeoogherstal |y significant arrhythm as; 8. HaveP@r/us2008/072357
medi cal history and brief physical exam nation
denmonstrating no clinically significant
C oSt IoVide pegativnipregeancy UU@WteﬁiangD@i spatyiconry, upan hpspital admission,
Jud adn1tt physi ci an and the principa
i AV gﬁﬁbgﬁ»ﬁ%ﬁﬁﬁgﬁ?cwg éﬁtlal participants are
excluded fromparticipation in the study if any of the
9.f dlabvewdtinga ap@irnentllusckdpha o byta Ap@tias, Yhedpheihe eneter
suggestive of seizure disorder or brain injury; 2.
HaBPARMIZEGY: ous nmedi cal |y adverse reaction to
cocai ne, including | oss of consciousness, chest pain,
100 Ha8Phih ERh&rGIIRES, ZHhEiion or HRVGE p@fd%@l)ﬁg hﬁﬁicat%ns which in the
psychidtric di sorders, ‘such as:” psychosis, bipolar
| bpmesf thre Hialjndfpr thepdmgsng)phﬁs:lmé@ p@cltugie S@t yd/or successful
%quc br " di sease or denentia assessed by clinica
P P@%? %?E@ory of any psychiatric disorder which
mould require ongoing treatnment or which woul d make
Cistetid Yora0isgdntiagtondi dlfomettd Initiatitinst ory of sui ci de
attenpts within the past three nonths assessed by SCI D
and/.or current suicidal ideation/plan as assessed by
1 1s@®tlvquﬂ%¢@g é%e%ﬁrclzre@h test meiiw@apg yligit yy4 9fj coggipe. r?@ﬁ%”fle

R ugﬁ’e p@ﬁtep YR OtHE Qﬁﬁs@ﬁ' d8%§ tngﬁ&e%vg}e'a%g by of ﬁﬁs éilotocol

rti’ci pants may aking anti yperten Ive
nmedi cation; 5. Have a famly history in first-degree
12 éh@ilityascmﬁplgavitlystmarmmm ar norbidity or
nortality, as determ ned by the PlI; 6. Have evi dence

of ~untreated or st abl e nedi ca | ness. inclu L
RS AR TieineR sk Rpd ronERE 1 SCu e e
i BéleGt i ous di sease; 7. Have HV and are currently
synptomatic, have a diagnosis of AIDS, or are
receiving antiretroviral nedication; 8. Be pregnant or
$ﬁHW§gﬁ§“mF1her femal es nust either be unable to
conceive (i. ., surglcally sterilized, sterile, or

[OﬁﬂStPJ}E&Bt e cQﬁtlIQl% tldsﬂng& 1@01&1@1'8%1359'{1@(@ H B}(T%{r to riarnam in the

contrace g., absti nence contro
proweolaut @sdame ald!mmmal;atlom rldomm ingrat@hef hae dey . clmlldally significant

orHEAGRES B 0y oLty ro BOR mbSep AP A Sieoe Bt 5430 bpm and
blB&@p&@ﬁr@Bel@Wf’é’S P chéy%hb QRd 180 n'ﬂﬁvﬁ% @?atsfb'ﬁ@ Ofhese values are

currentl Yy use al pha or beta agonlsts eoph |ne or
hlgh@éhamﬁ]mgpﬁ(ﬂm metusog/exclusion criteria because tran51ent increases in vital

signs can occur in expectation of receiving cocaine. In addition, repeated doses of
cocaine are not administered (and the study physician halts continued cocaine delivery) if
there are behavioral manifestations of cocaine toxicity (agitation, psychosis, inability to

cooperate with study procedures).

Stopping Criteria for Further Participation

[086] Subject participation is terminated if any of the following events occur:
1. Systolic BP > 180 mm Hg sustained for 5 minutes or more;

2. Diastolic BP > 120 mm Hg sustained for 5 minutes or more;
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10. Have any other illness, condition, or use of

psychot ropi ¢ nedi cati ons, which in the opinion of the
wRooaeloss t he admitting physician woul d precl RABEUSADE072357

and/ or successful conpletion of the study. Criteria

for Discontinuation Followng Initiation 11. Positive

uBi nidcatt taty 5 X 20enagerx BB sustainddnigr & aninwigs 1 Mpxsi t

use of cocai ne, cocaine, al cohol, opiates, or other

-\ d as part of this protocol;

R%§5§%ﬁ8g$ﬁ§%§@g%c@ﬁﬁgﬁﬁxﬁnth study procedures; 13.

Meet di scontinuation criteria due to exaggerated
[08%s pRunrSEpirs aacaqnesd Weset ivbet cdralmvhy Bt dppiong: to avoid exposing

CILterighloss Parti.ci pants nmust continue to ne
PETHHPANS Bnroures o8 pRITiyradeR dhatREOFUSHERHS ITHCRSE IBF%?‘E?EBYG effects.
THORRI ARCALRLA SILRU Pty ROLdif bhloAkRDdicibARE §ifuRdiagnoscd

clinically significant arrhythm as or si gns
captievasaulst diescafe. daceppaltd evithangee: Hléfsthsn@sepa,ﬂeseiomdbﬁoto avoid

popgpe s s RE TR DG areRe iR i fyfomatic HIv

art RRIRIcAfbetARe KIS |gi°biip_01@ I hfg’hl%%k%r 66datiRf dPeREY Firticipants with
transient increases in vital si gns can occur In

asthare dpatwln tdfe astbajay nwgiceﬁwb nae ¢xelugdgdi duwrio potential adverse
{gppa Q doseg of co re nat adm ni stered (and
in Cl1Q CFtWG n beta %‘onlsn ert 1ca 101], cogaine.
Yy physi Cl al't's”continued cocai ne delivery)
if there are behavioral manifestations of cocaine
Sthdx Medicdtigagi t ati on, psychosis, inability to cooperate
W th study procedures). Stopping Criteria for Further

105} o b gfp? Spral v a”%f@e BloniitBag e gptake of DA,

NBYsiP Eérﬁtoﬁfﬁ fhtd %@es Fpﬁg sorab@ighedid or Cocaticnklses sﬁ’(;rt elimination
nore; 2. Diastolic > 120" mm Hg sustai ned for

hatf- lmﬁcvt @bOIEtr 99ronim; 3. Theepmncipadt cém:pcaq 22fcts affyeocaid: 86:) p@mlmmotor

BT Fhmeises i TR R aP TG g NP PR df LGS Ghd blood

prB@ug. used cocaine by the IV route to avoid exposing
participants to routes of adm nistration that produce

nor e i ntensive |nterocept|ve effects. The age criteria

[0%&) Cacsinecs @dmpristaigdiaf yp i 40 wed & wpgledpsesgnd up to 200 mg in self-

adfthy st G RA Fod {oﬁmgtg% ﬂ&ﬁ%@s G50 LOVARGH S%E?cpégzgqﬁgl intervals.

| clpants w di seas are exc
Tlassoiddsgotrenhbddst esmperchabi anowdts thaeipartioighend yi bdgse studies have

di sease; ticip th as tonatlc HV are
reporac ke adw?ﬁfa&ygowg TRlcig afg Bh 2V §rage P mg to 500 mg or

m&Rcai ne dependence. Participants wth

[090] Doses much higher than those proposed here have been associated with seizures
and with severe cardiovascular toxicity and death. These potential toxicities are
ameliorated by the use of relatively low doses, careful screening of potential volunteers,
by careful monitoring of participants following administration of cocaine, and by the

ready availability of medical intervention in the case of an adverse event.

[091] Cocaine is administered IV, so availability is complete. Cocaine is metabolized
primarily to benzoylecgonine by plasma esterases that are not known to be affected by

nepicastat. Benzyoleconine and other minor metabolites are excreted renally.
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asthma (or who take asthma nedications) are excl uded

due to potential adverse interactions between beta
w@wastossredi cati ons and cocai ne. Study Medi caR¢DOS2008/072357

[ 088] Cocai ne produces prototypical stimulant effects

by inhibiting the uptake of DA, NE, and serotonin into
[ﬂﬁgles@mpw for §Y ousege Wnansub ebtained deime WaXA aorstmtow and a letter of

o el ot S A OB el SRR Tap gpomiced

to@RIFDACr eases i n synpathetic tone, evident as
increases in heart rate and blood pressure [ 089]

Cocaine is adm nistered at up q& in S|n | e dos
1084 dsepgingdosergfi 15D P %Q ma& #ph 160 038) G adminisicred at 7

ARPNBLS eﬂgat acl}gosgqm iHonafudiropd @aﬁpSt ered at 13 mn
interva hese doses are nodest conpared to anounts
t hat part|C|pants in these studies have reported using

[084li | jy stastmigedh lahaér dpsclasd mgrepsing drenipsaaﬁermmnaﬂmmggbe ﬁrst series

500 r ses much
of ROLE it SEEa e Pk Bl Biop SO BAGTR Sb B b e L coigs are be
mabei28d t hnﬁﬁu@grsa&lamh Mg SeMlRIthE Pk %rt Yas@nehidBacburred in 7% to
These potential toxicities are amel i orated by the use
208 of e\fOélth$ yhusofhr.dd¥ash, ingiderdeuvas epseeintadgve dose and treatment
dlfl)‘a(.)ttl ) oses %tg)olvllérl%ﬁer SConl%é/ ar erfe% nq(ntlo} Il hng of
Part’i ci pant s 'on Of cocai ne, and
by the ready avallablllty of nedlcal i ntervention in
[0951]6‘ N@pbatﬁfacdﬂna!i\/lﬁfe!ﬁ&tieﬂﬁﬂk.exb%éld] bdcags@inepichsat is not an enzyme
m ni stere o avai l abilit |s compl ete, Cocaine. .
lt%tﬂawhm%é WﬁP‘F Pveﬁsale%ﬂé@w 18188 preofwcmagﬁﬁmlstered
oneﬁlteefr‘aaa%s of H@&tm%ﬁ{e at'Qfch lﬂ?@g\”ﬂe\rgp opﬁ Hs?d@ t.8f BYfirm this. Because
nepi cast'at. Benzyol econi ne an m nor netabolites
ne@[ctastetxmdetﬁdhe smﬁﬂhbs)ls PO, tk&)&awanélng affebty afs®caine may be lower

humans i s obt d. froma_ N DA contractor and a, lette
AEATRHBERS St TbACPiS S SE ovP o TRBE Y dn b APl TG brain

coh®ént@f6Ad BE DA, DRLALMedd gk sHEmt th@dad gaﬁaﬁ&a':% occur. These
[ 093] Ascendi ng doses of nepi castat (0 ng, 80 , and

syigomsy )weie encidabsshstededngtthey tans for e@Hﬁe rhut wﬁmedmﬁs were not

ntlnued for 4 days. [094] By starting
aéh“%?%?%M@ﬁ“@SS&lgﬁd i ncreasing the dose after

conpleting the first series of study procedures, the

[096]s Ksol Rfwitih @ oAl ipagidifmt O hrcnR fiieas toatubanicl acwcaineq)oaﬂnee urine
be m nim zed. This approach al sg may reduce the risk
sapiple fo5 dpcunygtation i ongeiag drug usg, Semo pastistpapisi (limited by the number

of! Mceg Ayail haﬂe NHALNLE ¥aFeASS Qe%rﬁlé dg\%%@ 448 g@t‘%gmng and

t r eat nent uration. Doses above conrerre
thgrughderthe issidy fthat reestls heart rate and rnovernent. Data from this device can

identify drug use episodes based on changes in these parameters.

[097] To control nicotine exposure, smoking is prohibited within 2 hours of study
procedures involving cocaine administration or cue exposure. Participants are required to
refrain from illicit and prescription drug use for the duration of the study and this is

confirmed with daily urine and breath alcohol level testing.

[098] Experimental sessions are conducted at approximately the same time of day for a
given participant. Cocaine is administered in an experimental room. Cocaine is

administered using a syringe pump, which administers the correct dose of cocaine or

36



[ 095] No pharmacokinetic interactions are expected
because nepicastat is not an enzyne inhibitor, though
W@b@peIosKi neti ¢ assessnent of the 10 ng does BET/US2008/072357
cocai ne adm nistered on the 3rd day of treatnent at
each dose | evel of nepicastat can confirmthis.
saBa¢ alﬂlgdoqwmr Gavtnatesr émumsarldrfer d\heuhelé¢rsdrog afliministrpgion sessions
ng, effects of cocaine nay be | ower during
AR AR s A BB ecause nep! cast at
i ncreases plasma and brain concentrations of DA,
[0DB} negtiicip@ds shdteged trgdtsd Biywiy asd playstoadeaniiBytidC Bibod is drawn
These synptons were not observed during the trials for

focrsr-andﬁdtla%qram SFNRINGEeN 1Rgndigg rﬁWs@léfft&iyqeﬁ klbsand creatinine.
HE¥ légﬂegrﬁ ;96 I%%dl 2 NGHEQNRE 1c1?§1{tg a6l Ql%kteste?t[ % }Fosnlve are

reqU|re EoPsubmt a cocai ne- positive urine sanp
cotosaletentdatioonnd dér toragoemg drug use. Some parti ci pants
(limted by the nunber of devices available) are al so

08 a2 Pub BT hanool B hche el A& TR0 prior o

adFEYEAE Mt sorriéatomftée@mth@ hemB&vik tignied byl tHeRlihbot dHTdedictiSvailable).
epi sodes based on changes in these paraneters. [097]

TheoMawiMiter athickest torthe exiopants, slipakinggapts q@dmnbn‘f?éwely records

ER ti‘n'd,” 5 hOéJI{tSfo%pstto%\% L ﬁat' R B ITE SRS a PC for
mi i Stratton orPcte exposur e. iClpants are
m@@guumeﬂ to refrain fromillicit and prescription drug

use for the duration of the study and this is

confirmed with daily_ urine and breﬁ}h al.cohol | evel

(04 Y FasgeirpioBlusERp R MenVall R eiaolos carancyhidiieetal dgpendence,
dRRRI R {hgletl W3 AMEnA drﬁ y&ﬂéﬁlf: Phtchvidi Y®ANT) and defined by

partici pant. Cocaine Is a Stered In an
inelwpenjcrentiah aroenma. ChbloaiMENT ss adshort, sstaroadedlsdlmgloatlc interview

rin adm nisters the ect ose
i Hoarae SILE by ey G aB e G PV Sk L s TG 4R Burope for
DSV TiROEK] BFDED S bigia@drdifiradk atTh@'Mﬁ‘ﬂsﬁ' 8O Strli@afcl psychiatric
rate and bl ood preSsure are nonitored. [099]

infeayiew c o agitoiceuhide mypchaatriar gealeation gnfbrgutemde pitgekingalin  clinical

SRR A B ey Rl gD RBE Pt OB Do §ARE M vicely wse

ps§tidatricniteturdd Hagiosee MmtBeidve idaiufehBCthadsvarlds hW @trifent can
part|C|pants and t hose testhg sitive are counsel ed

beaigd rte deterraimervaicther dbg menect np i%‘d\]"'IVhERA‘étt‘?ﬂ?e@Ftdmg dependence

anf tQ L bhEIn HQiag Ufgﬁrcﬁﬁtrﬁecﬁ%fag F Ll R %,8 dﬁgpde%ég%ﬁlrenia).

prior to a sone vol éers the
I|n1ted by the nunber of deV|ces avai |l abl e). The
[0102]i T Peidicaibh asdvesityt dndeladipaﬂﬂihﬁ:iapﬁattsfs &kShLiﬂsing version is

NG S R A
infe¥icRBl ¥sinsatd Bt @lc- severity of the participant’s status in seven areas (medical,
employment, drug use, alcohol use, legal, family/social, and psychological). The Lite
version is a shorter version of the ASI that still retains all questions used to calculate the
ASI composite scores. The family history section of the ASI, as the ASI-Lite version

collects minimal family history information, are retained.

[0103] There is a third-generation Beck Depression Inventory (BDI), revised in 1996.
The instrument retains its original 21-item questionnaire format that requires

approximately 10 minutes to complete. The BDI-II has been validated against the BDI-
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[0101] Participants nust neet DSMIV-TR criteria for
cocai ne and ni cotine dependence, determ ned by the
wOReo/0LrsEr nat i onal Neuropsychi atric | ntervi ewCIVUBH0P8/072357
and defined by inclusion/exclusion criteria. The MNI
is a short, structured di agnostic interview devel oped
1A atndl@@onbﬁgs todbg @hicacalicst wdendf d:dpfr%mnéﬂmresm Thie indn¢atards used to

rnam’?o(g rp&lét}mgar%j\éfgﬁﬂ%ﬁfomg Dfﬂlgaﬂéf ER ?{;sg% aiurln% ghep %{ ? rga?kmg it also a

medsuRy fol pavtiofpastiahfegy.f or psychiatric eval uati on and
outcone tracking in clinical psychopharnacology trials

and epi dem ol ogi cal  studies, is the npst w de

I%%OC%% tﬂ“ﬁ@tiqncd%ftcﬂtu]@tﬂﬁfaé&VHY égﬁqsgefl(énﬂi?)eﬁw@wm are assessed

Apdiev Wl deqLhi s i nstrument can be used
Wéém ete ?nﬁene \ﬁ]eﬁqer ggge -sgubj ect net DSMIV TR

crlterl a for drug dependence and to rule out any mgjor
[0p8YicHicatpathy sdils drodeths Neargpsycladtiie doventorgiasorotlectsd at baseline.
schi zophrenia). [0102] The Addiction Severity

OADITENG ol S pARRLEY RubR s ottt R s Thgge cards

al B &8 bW stallB 8todGlc &4 BiSlobfal ienp1d RF DNeARKrsctRa! ITRtMticipated
of the severlt[g/ the participant's status in seven

yl91'616‘?ﬂf3g€’(‘1ﬁﬁ’<qu PAA ieddi180mentwhiel rgadsquate dbrandl SQPsegnotype assays
usin grgﬁrt’enﬁ?glfall%{)%%%tﬁ&d and psychol ogical). The Lite

er version of the ASI that still
retains all questions used to cal culate the ASI
[0 OTipOGsiot¥es car e«ﬂaaterﬂfﬁmedf asing y5’hiEsbmucjeas@bdedn(Tafjmiahp genotyping

ASI , s t he s col | ect s ni, mal
aSYSt %ﬁaﬁrwsﬁ%?l o b AT Biosuefomp § 4% AT b9 o). Allete

dibdMnhidatdaNes ?Eﬂf&%e@%ﬁ gRRP RGBT S 90 rdaIMBROPOR Yy CIBE! )
revised in 1996. The instrunment retains |ts ori gl nal 2

1-item questionnaire format that requires
[ﬂé@fﬁr oX Brh@qdewnpl@ for roelysis tod th@nbarmaeoklrm@s Riblcopgingars collected
. t .t Dl.L A t t
durlngQr n % 1%%1%1 A egféa%aétgggg Id av /1 uq’lnn Itpe%ﬁnsi%nt%vlﬁl 80 mg and

160n@lg elapleﬁstatqstuayadaym BB Y. OBldwrgahfpnd@amé aolm':bdmcomo 30, 40,
clinic essed duri %Z%thet al so

S0y %qu}%(}/ f1§P %Q 100 gamt 2V and 434 ml{“@i&)ﬁ]lb@uﬁg éiﬁ%lng of 10 mg
co%‘h@ %‘h' 00 396L4 Cet 3, Y& Y I} t YhdnYadlh ?&feﬂ of RE@B&}'R; gt that other

tons are assesse usi ng t
dcsesabiécoo[aﬂﬂ:C(B]4OTﬂng) aqaaetdhymsteeddeorf therd"t #y of treatment with each dose

ur.opsychi atrlc Invent are collected at.baselin
le{’% ﬁéljep at, 80 ¢hy 1ﬁ %ﬁpéérgpntsc{%% élo‘h%qr &g V\tl@l the other

asWIGhERY. E%d(iél’:&lfecteﬁfh%aglééﬁfa% Ahe@%n§ abSePRd 7@*@9!1@1 analyzed
storage of bi ol ogi cal npl es DNA extracti on.

CemirccaphBé&dangi elsayedf ugen diqircl ﬂmmnawgwhy(ﬁ@dngl, mak slbﬁctrometry

MR TrrefTBhe B Mo PR REs TR BER Rl % merm for these

Q’@tsetr nitmgd p%&ﬂn%oﬁmet@(oﬁ‘ﬂh@%?@sﬁa@ﬁ&edeffe{%q NBM)nepicastat on the
enotypin

ph%rmacoimetlgs of cocaine.

[0109] DBH is stored in NE storage granules and is released along with NE. Plasma
DBH thus gives a good index of enzymatic activity within the CNS. Blood is sampled
daily at 10 AM (prior to cocaine/placebo dosing) and stored for subsequent analysis.

DBH activity is measured by using the tyramine-octopamine method using a high

performance liquid chromatographic-fluorometric system, as described previously. This
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assays. Assays are devel oped by Applied Biosystens
(ABI; Assays by Design). Allele discrimnation are
weeepozroesl using the ABI 3730 real ti me PCR cycP@r/US2008/072357
[0108] Bl ood sanples for analysis of the
Eharnacoklnetlcs of cocaine are collected during
allomsa expsminatignt [of ochﬂgg%em déBHaDVé(rstltD@y Pdewiding amdnsight into the

treat Wit n |c
PP TR 20 hetel e s B P DrlF "o BEHE agminisiered
repdatedl@ throdhoutiBe pEflocdd @ mBRitorlch@ng elSlQmo%éO 300, 360,
420 and 480 m nut es follow ng d03| ng of 10 ng cocai ne
on the 3rd day of treatnent with each dose IeveI of

[OhEY; Bitchie NTE fRafCBIHt WB8ed OMRebEErheV it s0alpgye scale
R0 AR SR IOty RBbr LR AR D 10 100
Passpsgsrent reques] toahoventhe rechissoe frant diff ttielefit haad extreme and onto the

sessment s | pod is collecte separ at ed
LY TP BE e 1B @b Eeb P sca iy B o ByRC s PR A ek qndhe linc.
TIRS$A%EY d'éﬁgﬂ&i {o (_EQ‘H{’IGG Q&ﬁ@@%@%&%ﬁhﬁ@&fjﬁ&%%ﬁphwla dglsphorla
spectrometry ( he reference | ab has a

angdf crqwagt i Th@atmglmdgfratmg ¢fg7‘My flmgt hidens,” ‘ibgbr” “Guwel Effects,”

SRIRIRES Sl el JARG® LEec PRI o) SThr Rl pad s3youtd Use

cd;aahhel F AV4ek, I ACHEeStat.ae’ gc&mul R&ugdotsiné NRAS eﬁhd “Desire
along with NE. Plasma DBH thus gi ves a good i ndex of

CeagmprmatV A4S arebwry grovgollagtad prier @\@caele@éanmétr@mpﬂnéoﬁt 5,10, 15,
] acebo dosing) and
200'?0? eg%orﬁggﬁglsf@ggu@ﬁ% da acdgréiﬁlg{? t@H activity is
nmeasured by using the tyram ne-octopan ne nethod using
[0&a1 i l@iﬁe@emtmmmamee cddatnel ad nahiswareinqgurappants drk uekcdriwia inach they

R R o1 A O~ e Don il DRSO (S by MRS dfom il

sobRebPNtnil MPot %@r@ﬂ@éd%%@gﬁﬂﬁﬁfﬁ&%sﬁs&%&@tﬁﬁﬁhe rice of cocaine
i nhi'bition of H. The BDl is admnistered repeatedly

varies oug o antddager ot ocol to nonitor changes in nood.
[0110] Subjective effects are rreasured using a

0GP Bl gLy FREARGR DR Cosyrembafin g Bhl s Bluiipac

1nfth@ MEeridnch@ .SeRadisi GiHRan bighjetEmarel Wiskesh dfachdés befi&en money
ursor fromoff the |left-hand extreme and onto the

an|d| ﬁéiowled@pxdé@gnﬂ@mr@ plaggboosakingg ar ik coiincondn fage of the
se d&ét{sg % 1{15&‘35 é e r abi g?tg the ald & er Fﬁoﬂ/ o o* 50 mg cocaing is

acqw re
availglge. n@aﬂld:qﬁﬁt‘sl c&lposi:ytbpd”ithl‘er @elﬂmdinammrl pigcebér hbesaecdpn ndotndya and 20
rati ngs of " Ef f.ect, od Effects,
mg 99?%1%% %t gpney af{? C@&HTSEPFI&:]F‘Qmmg @é‘é)l angglp heotfgernoon’ (pm), with

the o8 m&é@é{ﬁi coﬁ[@balyf@éh do ltﬁzﬁ p%ﬁ B¢ nkpicastat is administered

Aval | ab e, Crave Cocal ne, Coul'd Refuse cai ne
ﬁmbwe'qudnnilmbleesofrsabj@dsal ne." VAS neasures are collected
prior to cocaine admnistration and at 5, 10, 15,

Experimental (choice) session:

[0113] During each session subjects are asked to make a series of choices between an
infusion corresponding to a color (“blue” or “green”), and money. The color corresponds
to the dose (cocaine 0 mg or 20 mg) administered to the subject during the sample
session. For each of the 2 choice sessions, participants make 10 choices for the infusion

(cocaine 0 mg IV in one session and cocaine 20 mg in the other) or money. The
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20, 30, and 45 mnutes follow ng drug adm ni strati on.
[0111] Fifteen m nutes after cocaine adm nistration
wearwiziopant s are asked how nuch they woul d paBCT/U82008/072357
t hat dose of drug, based on $50/gm (current cost if
purchases fromillicit sources). This anchor is
papti@pand etakes assaied axf dihees dspoes eescegldu@walhetmqnhﬁ gptipese ($0.05,

S, B85 80038 P P e s CACSE Ly 991%&0%13& (fine or 20

mQ/IIV/iﬁﬂlEioﬁ)’lﬁﬁn@@f)ﬁtiidhit-ﬁéﬁtﬁblleﬁ ahHIgeSiAFHIEA ) Hihy.a
Sessions wher e subj ects nake a series of choices
t ween noney and a double bl i nded j nfusi.on of

lﬂéé‘!ah Imﬁ@}ono?homs e PstaimrRs by ﬁheoa@“ﬂslﬂoa@%ﬂ%% %&é button while
cHBMeY f(Hrl Odré ﬁﬁllléa'fk‘?i)ve'rﬁ‘a,l Vt@'tllleaﬁlvgst ghg)lrt ﬂﬁg Bltfhe{ake glace over 2-
sessi on, O ng cocaine is avai | e. Participants
mih cﬁﬂ]mvddobﬁlat Bemnsﬂmﬁ—oad mperniodt eAs plualcebmeapionaacemiade at 5-min
. nDQﬁ? and 20 ng cocai ne vs. noney. This occurs in the
‘'ng (am) and in the afternoon (pm, with the order
random zed and count erbal anced so that placebo or
[OmPS]I Eaféipintt SN Rb&AIRS AMdsdsi IfifnedigteB0 Watbr IHATBAT T%Uﬂfelr choice,
ubj ects. Experinental (choice) session: [0113 rin
pr@alémgs\é@é BlgRS Bk withingpresca SR8 updo taReExIAUBEGf 2908 rog coctine (10
X BIhEEMBRERIA M RS URBEO6" G2 BN BB RLE AR e choice,
bult ¢hit BRnepsRsRapantiRiod tmsafargeo nmg) administered to
the subject during the sanple session. For each of the
2 gho e sessj ons, partlc pants neke éo cho ces for
¢ Al Al iog the bbrimeninl ABOIFRsEoRopnY B dg dotghpagiants.
cocaine 20 ng in the other) or noney. Thepartici pant
makes a series of choices between ascendi ng val ue
mone\Chiedsong ( $0. ObpaggEipsits $0. 05, $0. 058 p@&ticignts $7,
$10,| $13, and $16) or cocaine (0 ng or 20
ng/ IIV/infusign) using a patient-controlled anal gesia
(PCA) punp. [i0114] |nfusion choices are perforned by
amhe |g&widec part mgsboaing ReoPEAOH Ut t R0 mhedeeine IV aéd.05
for [nobney are indicated verbally to the investigator.
ainf Uitois 2 ake) peaceainyBr 0250.03 n f R0 angecbdainedVri$ios
ti mg-out perijod. As such, selections are nade at 5-mn
ainnt erChalic.3 [ 10LeE cBedihd DV pa$l.65 r ecevencasalnedVvaa$e9s
i medi ately after indicating their|choice, providing

aml talcrei@ns r mgr&owlﬁ&lm oP$Eest 11 m)tn&g taln® I or $0.05
maxijmum of 200 cocaine (10 X 20 Money choi ces

al € |@hbR 1 riqp &F%O&Egné NeoP$L HENt | 'Iggjg% &3BIn¥ 191dr811.00

the [choi ce, Qu hi s noney must be prlor to

afl ST 6 THE %@Qb@alﬁ@ﬁy\@r §4160 EXPE QP%%féa}&l%gghog[%g.oo

sessions W th total participants

am 28 Hoic 1T dﬁgﬁrdn&ﬁfééﬁ?’&%lbéed‘ P T $7.00

et ecti1on of

am Choice 8 0 mg cocaine IV or $10.00 20 mg cocaine I'V or $10.00

am Choice 9 0 mg cocaine IV or $13.00 20 mg cocaine I'V or $13.00

am Choice 10 | 0 mg cocaine IV or $16.00 20 mg cocaine IV or $16.00
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| arge effects, which is appropriate for an initial

assessnent. The plot (Figure 1) shows the effect size
wWa@etwerwss wi th sanpl e sizes ranging from5 to BEI/US2008/072357
I ncreasi ng the sanpl e size above 12 woul d enhance

anal ytical power to detect differences between the
treatments but at increasing cost. The pl acebo-treated
por oup lHoscel Incl | iXfledg oodaynd IV oS ai n | Oheg bbdand 1&ne §0s05
not |i ntended [to serve as a conpari $on group. [0117]
pihhe |&wliges] s (fagong escaiid s $0oNn  t leeng tddiesVodr $0.05
nepijcastat in the nepicastattreated group. The

pRl adetiidereat|exd s eohinsSIV HIc30ed PIOIMREddaihel IV or $0.05
mai ntain the |blind. Side effects amd adverse events

phAES)CIRE® 4 agul % do@iikk 1006P%Y. 631 ag @Qﬁ%c&daﬁf&tlww.os
i ng .

conci tions us NOVA or Chi-square ubj ective and

p@l JICHARCH! Aok 86dainPINOGUEIESD DY | & B6AIHE VAR 1.00
pl agcebo duri ng treat ment WI nep| (ast at are conpared

ph0 RGREY O ik, ?H&l!l e| i (tﬁfﬁ gc@d %q@oortgal

repeatgdzn§as tine nmeasur
PROVRT B 11 AP Ca o g ‘P}ﬁé‘ér fﬁé%cﬁ’ﬂé‘w%&h.
Sl e T e
DU T R g P

Cham ecal © /Qf LCUI c IIQA\ \Ahar as h||nrnn dopam ne

PRL  hyfdiosseyilas 2 0as © C@%ﬁlﬁl@r%@r Yot + h& regpecaine et A 08F
the lneurohl astoma cell |line SK-NSH! The assay—was
performed at pH 5.2 and 320C i n a nedi um cont ai ni ng
0.125 M NaAc, 10 mM fumarate, 0.5 - 2 nM CuS™4, 0.1

t .
7RSI s ?46203‘2%;?*% AT BRI AV REEORHR pcdium to
laaddedcts owhbiak i am)mprrate fior xt urigalandtssiserids dGe plot (Kigua 1) shows the

ubstrate m xt ntalnln cat al yram ne d .
oTiiE S a1 Ve B o en e o He ekt | n&rﬁaémgaﬁfr sample size
ab69é llﬁew&ﬁd 200arf¥k )analSAER! R3S Rletcbl MIFRIGR Wbt O the treatments

Wi t hout the appropriate concentration of nepicastat or
buCehpumading cast. IVoplherboIeratad grouprisninceded Thly to eapntagnthe blind
angaso pn%gt%ﬁvae st sol ution containing 25 nM

DTA 4R % 5 F’])?&P yﬁ?ﬂlaﬁlpre (internal standard).

The sanpl es were anal yzed for octopam ne by reverse

[opbAse Mhghnplyss FodBed petmbdlyChi divadfegtsaphiyep{ddiaCln Ui mt@icastat-
ultraviol et-detection at 280 nM The HPLC
treaticograrBgr Hignplapdhe-tigadedegtionp & ealpdegt primarily) toumpigtagn dhe blind.
- n

Sife Stk RS, Byt A it b d i p R R0 reatmnt

cohditieps asieg ANDVAI @ Gaisdpart2 Sobfettter aldutaydiowasvulai ¢ffacts produced

sphate and 10% thanol The remai ni ng percent
bygE? cgtvemggi Eé ) ‘tll‘él&g treatment with nepicas atpare compared to those

produced during treatment with placebo using repeated measures (time being the repeated

measure) analysis of variance (ANOVA), peak effect one-way ANOVA, and if indicated,
area under the curve ANOVA.

Example 5

[0118] Bovine and human dopamine B-hydroxylase activity were assayed by measuring

the conversion of tyramine to octopamine. Bovine adrenal dopamine B-hydroxylase was
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based on controls, corrected using internal standards
and fitted to a non-1linear fourparaneter
W@ aeemosat i on-response curve. [0119] Nepi castBET/US2008/072357
(S-enantionmer) and Conpound B (R-enantioner) produced
concentration-dependent inhibition of bovine and human
otxﬂa;p@dnﬁ@@l [igrgal ((reyicade (%tcLowls,t MO, THEAS avlenaat lmgnanCdepagnine -
icast a
B R Bl o sty e m PR e Bry Sl ) ige sk
SMasT15 as@m;t Ivbéts fp%ﬁférrﬁ&t @an(s Mdawc% al me@iugn BdAtaiMchg 0.125 M
18. 3 or the bovine and humap enzyne,

Ngag ﬁ@éﬂ%@wyat@ Hah- Aepl €884t 0.1 egpmd a§%t%\]{ﬂsewﬁsl g biypanpige and 4
f

oSl Th T, 55 TR, S0 07, SRPRBLHR, e rscion

mﬁm[rp o] wbsequehey.easpesirhicC nixtnee cbh‘ﬁuﬁige natdldsojTeyramine and

assef B Biscwen aéf?efihf@ lﬁgﬁ%ﬁ%'fhnegﬁé?ﬂ%ﬁf#ﬁi f ) of F@é hgples were
in8@atadl i 8f Wtﬁ@h@tﬁ@ tﬁ?é]reogflaﬂevé%hé’e%trﬁﬁé)@ &6f ﬁcg)l@ig'gay ma@oﬁ%gund B at

receptors was deter usi ng establ i shed assays
3BEiferf 3hwcBuminueds. tThe rpacting iwpk gquenttied by nhagstcaamﬁutufn ¢dn@ining 25

LRI g 28 i Sl R, Bt g g T Al simples were
anﬁ@rz@dl“?&redctdﬁaﬂhl@é bj§2 r@ﬂ:i@b%tﬁhgﬁb h1}§h Y@ésﬁ't@slﬂﬁﬁ{ @ht@ﬁiafﬂék%?QHPLC)
eq

from |1 C50 val ues usi ng the Cheng-Pruso uat i on.
usEgzylraviplehidpiicetemmyat 280 imM t hm@?@@ne@s@ara@by r@s@as carried out at

thé %?o C%][% Efti %{dyrsn%? gllisri‘%d t 1CBroctd 'f %90/3 Ilﬂﬁ 2? 5161%2 gnd isocratic

ymetact pi cas d neg e

el@ﬂicfnl Wlﬂhyl(( |n€M5Qc$d1@rao|ﬁl SIPnN Mipthey sa@lféran @eidofl2omive ritetrabutyl
enzynes (tyrosine hydrox | ase, acetyl CoA synthetase,
a%ymu@d;h%mﬂtfé%&de}% lwnd r AP Fespaiag petsont/acHY Wptigh Falculated

ba@&?toﬁ' &)nlﬁ"oﬁa%grr&étfd lglgpept r@aﬁﬁa}ds MMEF @dA a non-linear four-

reduct ase, heutra ase, nitric
pasymétbasacepiraosphcpoast @rase |11, phosphollpase A2, and
protein kinase C) and neurotransm tter receptors (aiA

10 bk jergiiar pytS R Ect oo - ebBor 8 R-GHRGogeD. produced

conB&RRBAAep &bl ikhibiPiohTT, o?‘bovﬁﬁd aﬁd "H_urﬁéh Sd%‘i)%ﬁfé' B-hydroxylase
receptors). Nepicastat displayed 88 degree of

acsgitecThe ralguliied Idopraier nepibastay dvemwaﬁs asMl tahé IdohPdund for the

RS RSBt Qe PR b Bl S SRS e AR s of

251 ud). €8M BV ¥ B0 BHRY, fot MR KHvU@SandRPhBAgzHne, respectively) than
((S)-5-am nonet hyl -1-(5, 7-

negiceptabriienicatag WA skavrmieyker opepHtipbibitgn 9f umgnging parigr gppamine

B-Eftgrna %ol?lr::})rl&{l ?%"Hé( ﬂ{h%émlg\;? effg&g 0? Ssgﬁ)gergc{ Fv%?egﬁé}?bﬁrf)gmgc since

th%t—cﬁfan’ﬁdﬁdeld@lspldasmtai Wlay nvurglhalihy gﬁﬁ/ axgelfmeﬁtﬂjy @nork rpotdne than the R-
dog studies, the drugs were filled in capsul es and
@%@%@ﬁﬂdﬁénmyum%ﬁp doses are expressed as free base

equi val ent s.
[0120] The activity of nepicastat at twelve selected enzymes and receptors was

determined using established assays. A brief account of the principle underlying each of
the enzymatic assays is given in Figure 2. Binding data were analyzed by iterative curve-
fitting to a four parameter logistic equation. Ki values were calculated from 1Csy values
using the Cheng-Prusoff equation. Enzyme inhibitory activity was expressed as ICsg

(concentration required to produce 50% inhibition of enzyme activity).
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[0123] Male SHRs (15 - 16 weeks old, Charles River,
W I mngton, MA, USA) were used in in vivo studies. On

w0 b@dasdf the study, aninmals were wei ghed anBCT/US2008/072357
random y assigned to be dosed with either vehicle

(control) or the appropriate dose of nepicastat (3,
[0121] N@l@ﬁstaicbl@d mygkgfble, affioity IC-Goap&ing B (30 fay.&yngg of other

ee .co cutive ti ~lwel v Qurs_ap
erfh PG TR b I et PR BT LR ebloscrol aey
tranfesthebd Zaodulin fradent kiang, 11d eﬁcﬂmﬁy@h@@ednﬂl\/m}w&ductase
(cerebral cortex, nesenteric artery and | e

nopERAk $idepepyidgs: Bithig gridr 9yrﬁh¢see@h0éﬂh0dh@reg%@dﬂ phagglelinape Az, and
h , in Liqujid
prﬁfl‘et%{r]I okg@?g ag int%or g%l%trg&rgﬁ%@c reéeﬁoﬁﬁgs (hseqglient? @ Prand f,
adadilcygos, MO musaatinit yreoeptadr El)]lalandhel)ﬁrwpﬁiﬁpama@eptors u opioid
concentrations, tissues _were hanogeni zed by ef
reC ot T -ahb Tee doR PriERePCERIONIA resspior mNe@rcagtet Cdisplayed a high
13t EmAHPEhDRLRNG h ligibl
P AUERRL B0 FREMUIPHIBhS i SPHUSHA, e gt
Mﬁsﬁﬁﬁgdwﬂapoﬁmra@nenahnmdnaﬁmmdmpﬁmmmenwyKﬁamcmus|ng
el ectrochem cal detection. [0124] Basal ti ssue

OSFnET Sto TGP e bt st LS ER Ry 15,7

difliaeroad?, 8 AadetrMedrddphd-2-31)033- dﬂ@ﬂﬂmnmzole 22Hion@. 02hydrochloride)
left ventricleé (noradrenal i ne, 30 0.06; dopam ne,

ang. thecorgespey)ding B -anentiame (C@mppé&d Bhorae ﬁ@ﬁdwdnl@ digilteg water and
doge&) 8t 11 0\91 %gv%%% eddleO 10 e d&ﬁ%&ﬁttﬁé dpl[cggq%l&g Filled | n capsules
en ntent an

ose uction 1 n noradrenaline

atﬁrd@afb’tt@ﬁﬂylt Atifdosepretnacsohbefite Bayd cquivalents.
dopanine/noradrenaline ratio in the three tissues

[.ch we S dled hese cha s atta
lﬂv?iitlpfeﬁﬁ% a3 gniory E} @2; ﬁe%RUss l@gdUS@ were used
1n'm vk sthudidd, (EhERaGBF Al s@u(%r Eﬁﬁﬁélsaﬂé*e |v?ef1éhe‘d%ﬁa FArfdofhly assigned
but only at doses of 30 and 100 . 17Tn

toderdebedawitle oithawehidte (cogrdl) gttbs tappmpleats dosh Qfdlepmaﬁat (3, 10, 30 or

. kg 1, po),.the d ses.in n drenallne
108 Ry G Pu R B O R E s ot hvg B s 08k Bhu  heife hours
apaf% AR st:hBolrE SARE @hd Chiad UBSY  thd eftt WeBtdhh&kIRtiadd with halothane,
cerebral cortex, resEectlver When tested at 30

k
degapipted andpissuest(aercbrabeniteadmspegitarici astent yd @ﬁe\@p@rcle) ) were rapidly
h he%{&e%e (%TE& aﬁl&e‘&% %ngrlﬁ"c(“h?&'ice?%d (@2 l\ﬁg TR3LE ula tﬁ%rogen and

terlc a

st@ﬁdj dt e_f7t)°G/ entir ls@‘tbs%que{n@ Lablysival €o bﬁﬁgﬁ@ d@@&reﬁiﬁhe aﬂcﬁ doparmne
kg, Marshall Farnms_ USA Inc, North Rose,
cogPeratieRy tSHISH VaF Wiemegemzesisby briek Wém@&g)n @ﬂd pﬁ@ﬂ@t&?é;ﬂt 13,000

l‘pgg goz dé% htﬁ tg{']@“t anfle rs‘a 9{9% t %5?(‘69 %ﬁl 041 gf?hthﬁ%U%nzylamme

er enpty apsu contro
(uamnab pltalndard) dmae abayrdpfor asdradre iS5 and. cE»pafhirE: by HPLC using
d.) for 5 days. At six hours

d&%ﬁﬁ%ﬂPﬁ@‘&ﬁ?”P?rst dose on day-5, the dogs were

eut hani zed wi th pentobarbital and
[0124] Basal tissue catecholamine content (ug.g" wet weight) in control animals were as

follows : mesenteric artery (noradrenaline, 10.40 = 1.03; dopamine, 0.25 £ 0.02), left
ventricle (noradrenaline, 1.30 £ 0.06; dopamine, 0.02 + 0.00) and cerebral cortex
(noradrenaline, 0.76 + 0.03; dopamine, 0.14 + 0.01). Nepicastat produced dose-
dependent reduction in noradrenaline content and enhancement of dopamine content and

dopamine/noradrenaline ratio in the three tissues which were studied.
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the tissues (cerebral cortex, renal artery, left

ventricle) were rapidly harvested. The tissues were
waapsezpent | y processed and anal yzed for nor adP@nabiong072357

and dopam ne. [0127] Data are expressed as nean

standard error of the nean (SEM. Tissue and plasma
[ﬂé%\i]eT:hﬂst glringes aftaircdveatistieal a1gylzf“man%6prfg0 &5) at doses of >3 mg kg™ in

non- ranetrlc er of var
th st erl%ﬂﬁfﬂ( andy S%ch “%?2 7y %W&R‘@?fs pa.é‘@@@g-kg in the
ceEEbIFlatdERN USH g lﬁ[gfhléﬁtf dbseDstugit. (180<ng. 1{%5‘ V}ﬁﬁ the decreases in
consi dered statistical significant. [0128] Basa
naradyeRpding gy@e Halaidre ma%tlncewesglm iR Vg $2G%, 800% and
I
SER1 A0 0L 0L S ATy S8ty When s
atl 3 tngvent mpog hlepl(:z[qubﬁmﬁl Sﬂgnﬁ&nﬂy1greﬁer18hattg6$mﬁcmtecholamlne
0.07 0.03) erebral cort (noradrenaLlne
CO D S FOFUR dsengptignyr (YprapowsnBArad qaleé?ﬂﬁ?r&%ﬁﬂery and
leAVLARLE, neplcastat produced a dose-dependent
reduction in noradrenaline content and enhancement of

dopam ne content and dopani ne/ noradrenaline ratio in
[0112‘@ Mhledwagicsioge §10nhil € kgwitaeshsll rdimesi USPOlneoNoth&wee, NY, USA)

WIS BT, B b5k I NS, (o2 OB nd

rafdorhlfeadiighbesto BORals} Wdbad wifh Eﬂhéfgerﬂig ybcélpsdles ®@8ntrol) or the
the decreases in noradrenaline were % % and 96%

apRFRPriaficdasa Sé scpisadgaivone. 5mér5e0r652u%kg7@9% ahd) f@edalpys. At six
LEBLY, n
RSl B0Re AL rRlons; Shidrd Spile oS aBBSe AR BRI b rbital and
thé aisbeesofcatebyal doset thlhalefbryh&lft eamhyle): azmcu |rﬁﬁdly harvested. The
(control) or neplcasta %. $ for
tispuesyusre sulsaysntly dresGeseh |a8%an%1w€ ot rén%i}nav%ﬁd dgpamme
hours after the first dose, for measurenent of plasma
[0@9‘7]‘3@5{5 rd QRs Rl HORaH D&ARSNArKAE LR hB&: (SEM). Tissue and
| es were collected in tubes containing heparln and
plgﬂnuet adth¢hoteaning alatar wewgarlaed 14bDg eandnipht@n@arpaom-wdy analysis of

| t d at tl
BB PHBT Al s valh SO0 ditret B teq W uipise comparson
usEHORIRter QISDARLTEH S 0\98IWAusit@hsi8rof biali GRAMNY ¥i gﬁiffcﬁﬁf ent
fromeach other: plasma noradrenaline and dopam ne

concentrations were 460.3 59.6 and 34.4 11.9 ? g. m
[0128] Bagpktdtsig eptgcholaming soptepft (1g|e” gwwbelam iyepntigl apigaks were as
r ect in¢e
foﬁ&e}&s.ﬂi’étslt it {1@ éat ed&jena]hne £ \El’\hie?] O\gohg aarrﬂelg 't o?Zt eO ((): 1 N left Ventrlcle
(ngradtypalime (2L Klas toats; (dﬁpalil@mlegO 07 003dand Oérelmabdutmdnoradrenaline
nt decreases _in plasma concentrati ons of

i
0. 2@ %Qé Péﬁ dpranang 03 rro P 998 ooV e pPEB3fad (O fORMR] 2ftimglys nepicastat
pre&héée PANHoR& déﬁg:f}dgtﬁpf%ﬁh&ﬁ!nn A %@fﬁ?@ﬁahﬂ@ croﬁ{ehp anll Oéltl%gtﬂlcement of

bitory nodul ati on of synpathetic nerve function,
daphmaneg borpérr araic dbpgmioehordamsling saten irathe duté wesues which were
tlll](Ee([apeutlc strategy for the managenent of congestive

[0129] These changes attained statistical significance (p < 0.05) at doses of > 0.1 mg.kg
'day” in the three tissues. At the highest dose studied (5 mgkg’, b.id., po), the
decreases in noradrenaline were 88%, 91% and 96% and increases in dopamine were

627%, 700% and 166% in the renal artery, left ventricle and cerebral cortex, respectively.
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failure, inasnmuch as elevated activity of this system
has been inplicated in the progressive worsening of
W@ b@titwense. The aimof this study was to PCT/US2008/072357
phar macol ogi cal |y characterize the effects of
nepi castat, a conpound whi ch nodul at es nor adrenal i ne
[ﬂéﬁtMebi beagly dogsrpartreniiemized ebe pially dosdst withgith¢reempty capsules

AT SRR 2L P G B LA B Bt samoc

wEre Shithin,| s Bb@y alftefl tHee®d 8osef forhgeasuRaichabeplastiap ashdiairations of
and _di m ni shed | evels of the product Cé‘nor adr enal i ne
7

dapaminesdawragienating.e £b¢ senmey werecaBeGrEin thbesrapataingpg heparin and

' |.Qn, wWas~borneg. .0 j ' i ch 700 -
ol SR OP ORI B U AL AT TRR! Sotd 6070 un
anaBisBc Hiflcalaselénd @netgratione efitatadhotameingein ploegralipd dSatimals were

in vivo. In th S and, beagl e dogs, nepi cast at .
nQhr 8&%@@%@;@%@%%; 4B QEXT oA HBFaé‘&inéﬁ%? i3g dopaminc
co‘ﬁ@@ﬂtl%ﬁanal(%ré &S & Q§§§.6'a{ﬂddﬁp@'§% pg? ?%?%lelpltrees#)t@ctively, in the control

peripheral (nesenteric or renal

groemiand 0P arkd.emd Hall £de? pomall, covpeawelyt iis sheesepitastat-treated
thi s respect, mpound B was | ess. potent than , .

eTRMY JHAE0 %ﬁoi B CHRE B TRPIHTHE Maker- begopgrproduced

sigMBcdn@ dEBEaRE a0 hi8AR coh&ntihiEnLHZYdRdre M IR Qi@ Nncreases in plasma
dopam ne/ noradrenaline ratio was al so el evated, there

cogicentigpnsa@ipeapmins and dopahgieinomsirenading ploacenent of

nor adrenal i ne with dopam ne. The nost likely

I 3 i s of indi Ny a J: e .

(0SB ARRAORE lRLLLBh B R Bk kPRl G5 e BN Dfrheological
médils) anenranadtiveehatapéitkmitadte gofanmiheempdiddienTlo€ congestive heart

ability of nepicastat to al tgr catechol am ne levels in.
fatlpis. dadseBich) ac srevateds aghaat of tthist sysn dhagg besedmplicated in the
P B PR AR JREAL", TR EINEEE if 08 Sras 0 parmacologically
chamcebizal the ocff@ss ap peprastat onp@ngvued t whichomedulates noradrenaline

ripheral tjssues. |In.SHRs, however, .nepicastat, a
B S o ok I Yoy
i n noradrenaline and dopam ne content in peripheral

[0 3B SIBDHitMnt BPUbp@hing CB-hPdrofALKC Ok ABT WeSldi Bt thfected to result in
cerebral cortex. This suggests that, at |east in SHRs

clevaedddenglsd o8 sthp onibetzaie dapaninple rang héiminises deselsy jof ythe ' product
bR AT TS AP By RARI B aRGuPBH BFyaion vos

borhd bowighexpbtitcp@elitel edvetigatdiethic ndffcugnsfattplysistat on catecholamine
alterations in neuronal uptake and netabolic cl earance .

leygls imeengrat @chisripherblissaase v diéle ftiRatand hsagle dogs, nepicastat
r - r -
P R U R R At LRGBS RO R CBPCE! A Mfu X Hh Rpamine
contunt iidlpesiph@sls (mexdueed dyyrenhle aygdrly e bdt oontricle) and central (cerebral
bl ood-sanphi proceduyr e. Ne(i/ rthel ess, conpared.to D
corif) BENET HlIn S ApPotte bPERSHEY Dobailfss doLy HiA egiastat which is
coiSiGIcRASEM 1hR BWRE TB;NOF A EftRlct RBaRRIMGE NoF @hd QASyme.  Although
consistent with reduced transmtter synthesis and

dopamine/noradrenaline ratio was also elevated, there did not appear to be stoichiometric
replacement of noradrenaline with dopamine. The most likely explanation for this
finding is that tissue levels of dopamine may have been underestimated due to

intraneuronal metabolism of dopamine.
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rel ease al though an indirect effect, secondary to
facilitation of neuronal uptake or netabolic

W@b®@anzamse, cannot be di scounted. Since rel easedr/us2008/072357
nor adrenal i ne represents a small fraction of the total
neur onal noradrenaline stores, an inhibitor of

[0h331abiree Akilibh of icomysteth s iaBetoutkehoddntige tievds aulrtbh akiabeal cortex

rel ease, pnly after ex stln tores of the .
spgr et Bdfnd HAGioGRlRb uliPp ReFEREn Pomish: 4y daes. the magnitude of
thAca@iddh 18| techdlemURS i@ abe SeicBrap lc 388 apitaddl dt@ddrilite to those in
concentrations did not attain statistical S|g?|f|cqnce
pegipheral #ssyay sInoPHRH 1% Vel RPisesitc#d oyt doseryGe g"), produced
I
m%?%ﬂf‘ c}&ﬂ‘%‘}y IlI?th% r Eh%e.lfqﬁléi\s” @%@@éﬁtﬁa@?ﬁ?@ﬂﬁh&ﬂ%s@ﬂ%s without
aﬁhnm@baeaﬁﬂMNmtsmmmekmhhﬁusym@athmmBﬁgmmmVEMSMSyatanSHRsthe
i n congestive heart failure.is a naladaptive response.
dryg deesontcshiogest PsrRtssH oFleed iy clinical trials which
have shown a beneficial effect of carvedilol in
[0@94]%§§ﬂ1é/ end?@d%%ﬁalfn@' Lo @nRatdng nia?ov\Met hy rﬁéﬂ%ﬁ%eésﬂre of overall
|l ong-termnorbidity and nortality. However, it should
Syne)aﬂmtledlemaactlnﬁstaltbwgheﬂmsspd@mmq mayebes plechesddly aifcrations in
cu ar

nRDLREkT End MieiBoli® <RHERES br ERLHHOGEHS Bpetine concentrarions
ofhdRA RREKBINS in &H&bl@ﬁhﬁ@e@@ﬁ&ﬁgélhgb,eléﬁatédhﬁ thé dbgseshdoy, perhaps, a

their propenS|ty to cause nodynami ¢ deterioration

reflegion of e tifial ngrepnindused du b rinehosyyy bieadssammiagt rgeedure.
| t I

Ngxreﬁ'ntgg]%ﬁsé & Cﬁ%ﬁ% gcg H]te C%H{érél e%b&? é]tlé Scaé@%cr e?&lﬁ\é@ 51g91 ficant decreases in

plakse nbitatifeablim corcehirdtions redngiftentopéthi oduded hyahs oxtydr as@thesis and

such as nepi cast at, y be devoid of this undesirable
refpcocfihaugh Bhandigrt Gllch hp Yeserdbns to Hapudifatiopnpls neyrgaal gptake or

mr eF‘(QfC m&ilagceatctaﬁr[&? edlﬁéﬁﬂmé@m SeeelLRR ednﬁHerg ﬁle'tgﬁresents a

ease and, secon ey produce gra
snofll fragsypsothet el eloyronbl hamiregalitvestoesdarf arhibitor of noradrenahne
dose-titrat Anot her a vant e of nepj castat over
bipsypf élﬁewguhs affigel nP’fadéfHﬁEiﬂi‘: dslq %Fpéﬂ‘?% ek Sridingn; plopes of the

ca‘t’écﬁol@ﬁl‘?ﬂ@ ﬁmeof)eegoﬁﬁﬁheﬁlf QSRR SACIRYNEBY S M HEREY in plasma
fects on renal function such as renal vasodil ati on,

noaiadxm@éms canekntratiensudid $ios atta[l@ BREpticee pigoHERALe unstlla‘l days of dosing
glgtentdt elecglverg %1or ﬂ%ﬂ%e %ph g;tq{ ——
VabPHITHE" SIS E 5& 8'?‘ Vai é“?“ﬁg vheE
treat nent of cardlovascular dlsorders associated with

[0033r A gedwingthodR difevidvacs yugpatthelidt chrmiy actbratiys bee sympathetic
Exanple 6 [0137] The preparation of nepicastat was
n%‘é@é&mﬁ@ﬁntcﬁég%ﬁw heart Bdlyes s enmalpd %IéltVFéFS@ﬁéseS This contention is

su%g%( fed ogl III a‘i’”i‘r%ﬂewﬁﬁc(ﬁl Razd ?A\%% ed bgﬁ orl ch?\;c{fﬁcarvedllol in

|quorop enyl acet vyl
coaptwyive ri&:artn falrdClpatadnts 66t @)speetdier ldnlgeeltm) molorbiditys and mortality.
describ

AN R N NCTRTER - N ————
tol Aippdvt - da8dibMsehlaftBofREstasis. Indeed, the therapeutic value of B-blockers,
including carvedilol, may be limited by their propensity to cause hemodynamic
deterioration especially during initiation of therapy. This unwanted effect, which results
from abrupt withdrawal of sympathetic support, necessitates careful dose-titration.
Inhibitors of dopamine P-hydroxylase, such as nepicastat, may be devoid of this

undesirable effect for the following reasons. First, this class of drugs would attenuate, but

not abolish, noradrenaline release and, second, they produce gradual modulation of the
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95% ee), that was converted to the i?-(+)-nesylate,
foll owed by reaction with sodium azi de afforded a
wWOorRoove®wsy 9: 1) of azi de and di hydr onapht hal eneP@T/US1968/072357
azi de was hydrogenated and the product treated with
anhydrous HC to give 5 -(-)-am ne hydrochl oride,
sysieny therabyl dbyiaingt theaked foredaseitiratioh.ordmdtisradyentage of nepicastat

bisulfite co ex _and K to 5'-(r)-amnonitrile. .
o TIPS &Y TR L HRPERS e o SRS Setioblyf of dopamine
reS@ st thhy havill Jaliftdvy | cBfet©@natnaFum@dhtsaél & fe@hllv@wEdlabyn, diuresis

subsequent treatnent with thiocyanic acid. Conpeting
anHWFT&T%S-S of the nitrile afforded conparabl e anpbunts

of the primary am de. Reduction of nitrile to am ne

- 0, . i g d S' L i n: T .
03] BRI SR e b e i UlPdopamine
hydesgidsbedhichutray ubé g ¢alpe D' i Redtronetdiy taplosaculae disorders

as.a chiral auxil i.ara/ n the Terashi ma reduction of
R R A USRI B YA BT GRS SHETBR r
center was based upon |literature precedence of the
EXngé gusl y described 5'-(-)-2-tetralol. [0138] Melting
points were determ ned on a Uni-Melt Thonmas Hoover
Capillary Melting Point Apparatus or a Mettler FB 81HT
lﬂéé‘ﬁl Thg prispayatigs 919 BePiEEH Vs desaskeongig chiral reduction of tetralone 3

r eqd. S . ' It i
GHESICSEhls KBI5-RSPILPALRU R RL RLORL) W B R Brtaces
chil@idezith ethylcae irFCHRC D aum -O3XC) Tn@éOthe feonditiGhdigscribed by Terashima

spectroneter. 1H NVR spectra were recorded.on Br uker
(LA%ks(dol,R,Aﬁzé\b@aet]hAmé Ht%r 2‘@%@@@5@6@%@& &fVeffih)-tetralol 4a (92-

95;%1 %@j,ctﬁét v%lgg EoiveREE 8 !tlYeeR-q.zng-lnfbgwa{eg)folgd'v%@Rby reaction with sodium

etramet hyl silane as inter andar d. spectra
azwder effordedradedxtore 89:N) ©bl ideSRE HivwidRmepkthtlenardt erThelhszide was

R et B cBiHct, Aisaet iy arapsy JHGH 1@ e Sd)-amine
hﬂﬂ?@bﬁlﬁrﬁﬂﬁc@n@rt@@ rgsi B-detdaRér Magedn dRddmPabRide BB lite complex and

Chiral HPLC neasurenents were perforned on a Regis
KCh r ol SAGRaroislonitmle( 4. Bprination @tﬁyheelh@teirmcw s 2ggcomplished by

acetoni t.til e:98% 20 mM KH2P, H4. 7) at.1 niL/nmn at .
sefistal" il o, FlabhErk” dbhbuity By Yupgsalb Fsfafe wien
thi§ardeldad. iIdnPrenPaydioBRistdT the bitrildiafforddaphgpabacahbwnts of the

acid (100 ]% 0.58 nol) and after stoi rring for 15 h,
primEy volide | Reductian ef aifalsdp apire (A peldticerscpmakigigd aising LAH

n 19 L 3L ERSLABI, oSt s s
us#itg (élf)glcﬂ(,ﬁf}%?pﬁl)a&bk_la_ﬁh@ﬁrinél dsl 83 clfitB Augiliaty iIﬁtHéDTéra%Iﬁlréla reduction of
CH2 . . stirre uspensi on was €00 to .
kegne; ntTél@n%hSOFléweP @H'f‘témbpg-%% f%@_af (YRS YRS Rapd dwognliterature
prB@dBnccatdnd é}g\éi?g%lg el 98- 52tdikign was added at such

arate in o O maintain’an internal tenperature
<-60 OC. After the addition was conplete, ethylene gas
[0W3S] Mabinkedinthweregtetermenadenact DorMeiltxthaneasdioayer Gppitlary Melting

Porir?tt gp{)gr%tug'oor a Mettler FB 81HT cell with a Mettler FP90 processor and are
uncorrected. Mass spectra were obtained with either a Finnigan MAT 8230 (for electron-
impact or chemical ionization) or Finnigan MAT TSQ70 (for LSIMS) spectrometer. 'H
NMR spectra were recorded on a Bruker ACF300, AM300, AMX300 or EM390
spectrometer and chemical shifts are given in ppm (0) from tetramethylsilane as internal

standard. IR spectra were recorded on a Nicolet SPC FT-IR spectrometer. UV spectra
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mn at -65 0C. The reaction m xture was allowed to
warmto O OC over 2 h with stirring, and was then
W@ owheziiosd - 10 OC and treated with H20 (500 mipCT/US2008/072357
initially dropw se, followed by rapid addition. The
organi c | ayer was separated, washed with brine (100
werk)reenrdedden edv zmﬁ@ergW E%atpiersmqtmme@mdéﬁem@db@@dlnc Optical
essure

roPS35 dlide SRVEGREH o MetinERRE Mot ), PRRfisM gt mpLC

mEsuweents9fed Pedfobhed dnQ Regi9 ChitdMAIGD colbh@ (di6sk 1100 &iuﬁ) eluting
was redistilled at 100-105 0C (0.3 mm t? ive the
|a

wih deuacetonirite-Siive 28 ngy) KszPQ47(BH64 ,atd m n%m 99 :
46 0C, IR (KBr) 1705 cm1; 1H NWR (CDCI3) d 2.55 (t, J
) T 35 ] JeaT. . : ]
S 15 o o 50l Pl P P i 5
diflhaHoBkd@lacGic 66d 980 ¢,0.38 4d)) fduafdr st@ringSob45 hHhedoli@iles were

e‘%g%f)%t-%]@#)ﬂdﬁt Frresprassure gi Feusegting 2113, aiq hlpgfg grsrliggived in

cﬁ(%tiﬁ gzng): mlg? il%{farggle ;dr(lﬂj:]w1gér] aﬁydd?gﬁsﬁnié:x%eﬁmd ﬁ@?@r@wnﬂﬁf AlCI; (154

g, abdednel) opvirdeClg 45.0nln) The stidedvishipehsionm vedsuedatedmto an internal

h dr'de 416, ., 0.416 ) . Et at. r.at. )
o af o5 e o atee o el ShERei® sl pofion wes added
at 30EH 4 F@NinVeR8erae MR Rhie, antlh@nfaef&ipeﬁuﬂmmdémne Waigr theakde®ion was
at reflux for 1 h then allowed to cool to room

comytgier hyleee g way bubtded groushethyyreationapirtureiaha rapid rate for 10
mik at06§ t8C nqlh%)rea{cﬂo %?&% \%ﬁs Eﬁo%ﬁd(tziqrgar%)o r0 éjrcbeﬁl V&Klél stirring,

such a ra e as o mai ntain a gent

an'ﬂhefas et cosledntat-u0 eCraad heateddwah Hed | (380 frﬁL) anitially dropwise,
further 1 h, during which tipe a light yel]lowg

foga%%%g.réwda?aégwledTherﬁagamCXkamrewmbéep@%?dedthBedanth brine (100

rn%ﬂuﬁf &a}ﬁééi cg\%gﬂﬁjs;l‘?é;g Eﬁzg (ﬁraﬁ@é d&ﬁr E%fr UBEH FrefluYe AR aa(fé% 8 residue

o-2-tetrarone
wlych 326 dastibliedl /v madzto2dn él@@em}hr omdisctatgimdtedalolpnm]sgbetbvean 90-110

S B S S Db TR SRS 880 o v

th§%fcfd‘h€tdasaet Wl’n@@scqg B. 6 8O Q@n{d?rﬂf%jq 6 auerrc s dyos cm™'; 'H

dition of mai ntaining the i nterna
NMdhifepatupe. ﬁeﬂtoﬂ\ﬂ édm@H)T?néO edct 7 SrHnad s BiSBred2H)e .70 (m,

2@pm%¢'7%§21&4‘5' Dadl 0824 X Go R0, %%9,‘3&“’?% L)P%\%%. C, 65.54;

Hisen added at a rate to limt the tenperature to <35
OC. After stirring at an i ncreased rate to achieve
total dissolution, the |ayers were separated and t

he
["é‘t“Her e&)- (+é;2eHY@J@§Y®a7sﬁlé]@0w LR, 3beet‘Féh§(dze@ﬁHW)aleélﬁd A'Solution of
(- jj[ 09 A g%ﬁ?l%)hedr}-&e Sqt3h r@@& ﬁfb’l)ufn %mgﬂﬁl%ssofw gf ?tLﬁdwas added

er r press nd t e resi
dmpwrse 45 @i)20 1M flmmmmmymtmnaei@m 1oh, 68 1Gexdna ELO at a

2 .. Th | n
o 2BIR R e eSS L BEVASE. e rscion
mix@sk W Meatde RO L€ @orclrli/ﬁlteﬁ |aﬁ0\W€([ t% &Rl {oer%BﬁlCtef'ﬁB&agﬁé efl solution
in vacuo to give the alcohol (10.9 g, 47 9%:
of 2-cthylaminopyridine (111 g, 0.98 mole) in anhydrous EtzO (100 mL) was added (45
min) at such a rate as to maintain a gentle reflux. The reaction mixture was heated at
reflux for a further 1 h, during which time a light yellow-green suspension appeared. The
mixture was cooled to an internal temperature of -65 °C using a dry ice-acetone bath and

a solution of 5,7-difluoro-2-tetralone (23.0 g, 126 mmol) in Et,O (125 mL) was added

dropwise at a rate maintaining the internal temperature below -60 °C. After the addition
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np 85 0C, [a]25 D +38.1 (c = 1.83, CHA 3); 93.4%ee by
chiral HPLC. 1H NWR (CDCI 3) d 1.70 (br s, IH),

wa2008021088 (m 2H), 1.99-2.06 (m 2H), 2.63-3.PGI/{§3008/072357
3H), 4.15 (m IH, 6.60 (m 2H). Anal. Calcd for
C OH OF20. C, 65.21; H, 5.47. Found: C  65.38: H,

N mnpla"thethsge@tma Waorstithé af SeHame Fehe¢ fab3 Arand quenched by the

oY REOHRIRTES il Becoichfn fehbigpide Fiow -60 -c. e

re?t%gi nggsﬁrfjﬁ,for%fﬁﬂabr H) nfin 4¢7-65FPQUGHE: allowe@0 4himtth approximately
-201°6) A s9lugionef ANNASLIZ bhyroiliensiddedipla e b limit the gempeyature to
<3r56kt{dm%§gﬁ§h% %onar%omAretagétdlrJ% O‘B %:@bevg total glfﬁ)olutlo hea%aarers were

scpiiratyd (abd. the rther&B lé.%leg Wa5 30ashread IV&)lthl bm&n(ﬁs@drmu)s afd Z@ed (MgS0O,).

(1.78 L) s cool ed 0C) an ice-
T%h?rﬁaéép OHﬁYi’éreVél?Oé%tﬁ &H rediiep PHESUAF £ éPSI@@rdlésolved in
witln EBO %O%L)“'ﬁ)@lo%ﬁl tﬁé’ &fdiRor 8f MBine /&G(ﬁfnL? t;l"h% r%@eded solutlon

reacti was” conpleté (as determ ned
wamsodddjetd anoicdimgolané mhetagetli dsQ® & &mral h whm@npomfthe resultlng

added t | p .conpl ete dissol ution of t o/
Ao RTINS ST oo e BT oot B e I Neliat i e 47 %)
mped we:nﬂ/gdgaﬂ])l%gvmot(ti = N H@HCRH-93MEEOLF chRil FIEL@Nt] SIMRICDCL)
over . Evaporation of the sol vent gave an
5 bf70 (it t1B) sbi6-d. 8@5{1711, Hg 1.832.06rfot, RPHW3 63 3d18r @6 8H), 4.55 (m, 1H),
I
6 50Tl SR Cal b E R0 B2 TRl 539 RgBnd! s 38: 1. 5.42.

Tﬂeﬂgpg&rd:)fo’rll@a &')(eﬁatﬁlohleﬁ@rb acddenical: lm |8’R—8$ ‘23 18F% 28 8("’@: =1.24,
CI]IEL)_ 9]?224702 £¢ -]vy ctqrgl H%L}_%OA@Q}dCalgd forﬁofjlonpﬁ |(.@5 21 |Li5 5.47. Found:

, 6.67 (m 2H). Anal. Calcd for CnHi
Cséé%gnsg9 50.37; H, 4.61. Found: C, 50.41; H, 4.64.
The spectra for the (S)- enantioner 5b are identical:
[0ih1]79. ORBO.)2L-BiCthahedudonlox -6, 76diflooro21,23,4-CHahBronaphthalene. A

Bl G5 PG, ZL2CPR, . T BBk AORE. 535 ¢
53(05311’11&))11’1 %hlﬁrﬂr&%' ]5‘:26 (@'7@' DI EY clool%d:% 14- @tusﬁ%mrlé’@m}m Bath and

| ene drochlorid Sodi um azi de
trwtmi eargon wmmﬁ(mglwml MBGIN3E L2 mL; 51%33 lgnﬂ$0 mgnol) over 5-10 min.

fiT5 ol BT SDARATEs oRCERIET R hECE B8 st i aadea o

d1§§01\5:Qh@scﬁlﬁfs W6 shalvpsiBtint M t@MRDSRNRINEd tolligp ESdletedlssolution of
m xture was diluted wwth HO (1.8 L) and extracted

theiselidsp e hicaprgagig phagsgassoparagid sedathpd segpsareliamith 1IN HCL, aq.
NYAED DGR e ARSRN S SROLAGH S LtBR dein ofi-whie
solid (87.1 g, 332 mmol), used directly in the next step. Trituration of a small sample
with i-Pr,0 gave an analytical sample: mp 78.8-80.5 °C; [a]”p +16.8° (c = 1.86, CHCl);
'HNMR § 2.13-2.28 (m, 2H), 2.78-2.96 (m, 2H), 3.07 (s, 3H), 3.09 (dd, J = 17.1 Hz, 4.7,
1H), 3.20 (dd, J = 17.2, 4.7 Hz, 1H), 520 (m, 1H), 6.67 (m, 2H). Anal. Calcd for
C1HpF,05S: C, 50.37; H, 4.61. Found: C, 50.41; H, 4.64. The spectra for the (S)-
enantiomer 5b are identical: mp 79.9-80.9 °C; [0]”p -16.6° (¢ =2.23, CHClLz). Anal.
Calcd for C;1H1,F,05S: C, 50.37; H, 4.61. Found: C, 50.41; H, 4.65.

[0142] (8)-(-)-2-Amino-5,7-difluoro-1,2,3,4-tetrahydronaphthalene hydrochloride.
Sodium azide (40.0 g, 0.62 mol) was added to DMSO (1 L) with stirring until a clear
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m.) and drying over MgSO . Evaporation of the sol vent
under reduced pressure gave a volatile oil which was
WO apgiysThr omat ogr aphed on silica using pent aPET/HS200$1672357
el uent to give dihydronaphthal ene (8.50 g, 51.2 mmol)
as a volatile oil. Further elution with pentane/CH
soh@ion vw abfaingd: GFleiesytasc A38de O(L0mo), wasg@dedrinl gnegertion and the

lf(ﬁlggr e’%@ ag §O° é@g{l( S?E% 3 Zlo%Eta&%SpFilfoo%ﬁi)réag ﬁén ‘mixture was

dihiyslr eggnat,ed (0¥ QIQP/OeE’Q‘Ac(Eec{ Gvifh) peftade A45x L2F0AMAL) followed by
bott| e (60 pSI%\f‘n . After each hour the bot t
segiaentially opshiag t aom@e%p@ﬁwwmwcwwlbébﬁ & i‘l%\lé “brine (100

SR B8 o SR LR S PR i Sofitel QU gove s
vdldtdde foil;’lehlplli &GS papldlyeclfrd)ﬂnﬁtegﬁn@hﬂf 6n ailida wambg@niant s the eluent to
hydr ous_ et he (The filtratjo

Et Q¥ d th k. .
glgéﬂyd@%hﬁ@ﬁge %éétg soI-? @ %Sraaﬁglrﬂ@h e t%ufgl* ution with
penPiBR-HReY @'ﬁgfalfﬁﬁ&%d oy gma@gmn?mw 'nﬁﬂo1§ 9& y@%ﬂegw@ﬁ (CHCL)

In vacuo ive a white s
2103. @%)'; mip 19280 0C; Tha]@ideD6a 6@a52d(ssplw@1 @3Et®é@HjlonHnL) and

hy:yf_ﬂg’egl?t_e% gy@érq)&; Fazg(%l_é)’m 3 24 5'_1 il’a% b%?le_(%b é)Slsbf(’)ISg ]@ g';t(el%ach hour,

thé Hottl3 wh® dvBduatdd) and r&Badgdd W]lth' h9débghlt .to IrEhovd eQleé&thz The
J =9.4, 2.5 Hz, IH. Ana.Cachfor CIOH I 2CI F 2N :

re@ltugglm@gureHvasgilmed qiquLgh:thtq;@uﬁ@]d w@h erergd HGH (108, ﬁﬁ) mL), and

P Gaker i RS E O Y BE g T B g fiBier. (e
fildaadn tdokl bduf Oh) CITAE nhod€2l dolid Vvas tﬁnsﬁﬂre@&o ahlourtd-bdttorNflask, and
6.37. Found: C, 54.64; H, 5.51; N, 14 .
the gymginmg (sslvvntmempm%fw Wacpo B give étVYha‘ﬁyﬁﬁlrl Ké% B pmpli/7.9%):

h s
R AR eo 0 E ot coro Y RO E! BRI PSR Py £ 233
(n2301)n2r6B Ymi meaﬁ&srzmaﬁl BH), 3114)Kdd3\1ﬂedl®y mfﬂmm) 3.46 (m, 1H),
t | pel e Na ff
o841 S Tt B 2T A0 b TP G e

sABKr £5pl RC@d7i NERing0 0G4 bat iy ang. tN ealLd T\NetsBectra for the (R)-
formal dehyde sodi um bi sulfite conplex (30.8 g,

cnanidrher Jif are rid¢nitigalmimypt 22 &) ‘i%c[abztsafmS&ﬁ? fred.€o M@H)n Anal. Caled

fop et b PN B 0% a1l S PP Giidab” 5653801 86 Haf i om

tenperature, and extracted with EtOAc to give an oil

(0053 3 @3)-Wh{schDe@hdreli1fa @d-teffd—kﬁ}d{o’iﬁ(@M%l%y&ﬁn?e}hyl)amme The
showed ca. 10 15% of starting am ne renai ned
argp BtosklPERnYe 67031 i 620 e whetrented WiE Aprobiigtof NaOH (10.0

((:125'8 CI:Ill(AiT% #Ig{r;]rgfst??g é)trgg? ff)lli edallwny gelvxg deé% Pel\mé {}{:N aOH sufficient
to@ibtaiea gau&oranFladtélr WameSO(BmB&wgs @ddeﬁra@dmloatmlx(ﬁm‘@ilmdi ina50°C
bath and treated with formaldehyde sodium bisulfite complex (30.8 g, 230 mmol). After
the mixture had been stirred for 30 min, KCN (15.0 g, 230 mmol) was added. The
reaction mixture was stirred for a further 1 h at 80 °C, cooled to room temperature, and
extracted with EtOAc to give an oil (51.3 g) which solidified. TLC (5% MeOH-CH,Cl,)
showed ca. 10-15% of starting amine remained. Chromatography on silica gave the
nitrile product (39.4 g) and starting free amine (7.12 g), which quickly forms the

carbonate in air. Recycling this amine gave an additional 5.35 g of product. Combined

yield (44.8 g, 202 mmol; 87.5%): mp 73.1-76.5 °C; [0]*p -58.0° (¢ = 1.63, CHCLy); 'H
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yield (44.8 g, 202 mmol; 87.5%: np 73.1-76.5 0C,
[a]25 D -58.0 (¢ = 1.63, CHO 3); 1HNMR (CDC 3) d 1.50
W@ R009®21055H), 1.70 (m IH), 2.05 (m IH), 2.55-BCOUYSI0n$/072357
4H), 3.22 (m IH), 3.70 (s, 2H), 6.62 (m 2H); M5 mz
222 (M+) . Anal. Calcd for G 2H 2F2N2: C, 64.85; H,
NBIRIQCDRE) 32,560br Hodhd1 .76, (meSHL 2. 03(m 5L 2.58:3.69(m44H), 3.22 (m,

TD 3P 550 b3, (s 5082085, Ryl BldIopl i .

648mlH, Cad.cd, 1260 @&MUZEZNS 07CH @44785\1 H, 445 ”Ilh% spN;tra for the (R)-
12.60. Found: C, 65.14;

enentjarper) 9% agesidpnifyal Hor A ’7§ 63 G ok 4 stﬁ%ér c{ﬁa&thh Cﬁ@lz) Anal.
di-h hg. T
Ca1§ ¥ éq?ﬁ 4%]71 ct 8%9 M5, {1?'1}?;‘]19&)&& If%‘)ﬁrﬂ%o aBONS: 4 841 N, 1253,

vvas heat ed at refl ux (120 OC bat h) under N2 for 19 h
[0h4n] t heS)s(e) V€n7-Dilfleoror Eﬁrﬁvletétramyibonaphduﬁgb) -presotd, 33—dihydro-2-
R0l anct g e g) Bch-vald. OBy RS} gl (230 L) was
heR@UH %ﬂﬁ’x 912()90@'15511% hin§&3N2 f&) }9 Kh%l(f f:h%uéoweﬂg then removed under
formam de and et hyl "formate (48. 7 g, 604

redmmﬂ)prﬁssu@n h}}@lnm@swwﬁdcte@%ldn@)apmteé todgtnewje jast traces of solvent,

/ Ve 5 00, and stirred whjl
a“éo'% rFESld%ﬁ‘oﬁv aﬁﬁ@ ;’ %@Sr ﬁlc%‘e‘éa%%r toz%WFnaH Oﬁé e‘y {he fesulting
fof@atde@nd ka1 beemts (4807 8d., 4ar7 d&0h,mibp is @hwﬁmbuswaﬁF (935 mL)
evapor ated, the residue di ssol ved in_ I N HC

weRFoRicH amate/ IO (15 *Chrl strecs wletlan-BROKIEN %w@Hf é2)2 mL, 302
m%%ﬁaﬂ%&"ﬁ ed EU? A eﬁﬁﬁ“!r %f‘é@@ﬁlestte%% oﬁq}agiqgeiet\]/' gérég'a Rl Iﬁﬁhe solvent

en p In an 1 ce

wiy e@lpptateﬁﬂ; ehe fEbﬁué idigselred i1s ONi IEIC\]N{@)(] max)iadd ashaaols(419r7 riyl), and
in 10% Me A2 gnto a silica (

trogtfckowth .KSC%@% 2 B04 o)) wi lthe r&l@@arga@@é PP G Spmin at 85 °C

angaﬂa@n bfé@ {219%%9&@ § Zgggng @%? éumolme%&e@ soﬁa Ras loazied as a

shﬁxi){vﬁﬂ)% M@H&?Hgﬂlz on tol ai 1ca2(14<g) cofuminH)ack&l ﬁifheé(me | Hption with
q%)%étgfl%&l%ﬁ{z g%;'}% megp%)%uéxnﬁs:q? & 6% P 41131(1%’:9 ég@%)f 'H)Sp 4072492
°c13w?}z '@b69 $9 (d H 18 MOMIF. 241K d6-D}61@@5325 9’1\%(‘(& BPHH) 2.47 (m,

G'4PnE 2N3S: C 57.72: 'H, 3. 80: Found
1H57 283:(mH) H3, D®-3 N5 (44 387, 5. (9am,t 18y 6.4 d,ion9 3fHz, HH) 7.03 (dt, J =

0§00 4T, WA ok JEQH 1 2082 dge shbe, DTN 8IS e for
%@F}N@% 571@3@{ CaﬁsolN I, 415'\@)1(1106 @'\@QzH)d{ 3. 91241\(,?14 :37. (Further

, 2.74-3.
elutign O%thgaotuainn wﬂ:h ol ED/IWH/CIHi)Clz Zav@sth¢ grimady am@des] 1a2, wp 261.9-

2557 R g0 T e Somaiil bl Da. 60 0”591 sRipaDMis0) 5
2.44 33; 1M, 235398 (FRPURH: 2.74-3.05 (m, 4H), 5.64 (m, 1H), 6.90 (d, J = 9.2 Hz,
1H), 7.05 (dt. J = 9.5, 2.4 Hz, 1H), 8.73 (s, 1H), 9.70 (br s, 1H), 13.7 (br s, IH); MS m/z
309 (M+). Anal. Calcd for C14H3F2N30S+0.25H,0: C, 53.57; H, 4.33; N, 13.39. Found:
C, 53.32; H, 3.96: N, 13.24. The spectra for the (R)-enantiomer are identical: mp 243.1-
244.7 °C; [V]"p +74.9° (c = 2.14, DMSO). Anal. Calcd for C4H,,F,N5S: C, 57.72; H,
3.80; N, 14.42. Found: C, 57.85; H, 3.85; N, 14.45.

[0145] (8)-1-(5,7-Difluoro-1,2,3,4-tetrahydronaphth-2-yl)-5-aminomethyl-2,3-
dihydro-2-thioxo-1H-imidazole. The above nitrile (5.00 g, 17.2 mmol) in THF (75 mL)

51



C, 53.32; H 3.96: N, 13.24. The spectra for the
(7?>enantionmer are identical: np 243.1- 244.7 0C,

WO 202021055+74. 9 (¢ = 2. 14, DVSO). Anal. Cal cd fpeT/US20b81672357
2N3S: C, 57.72; H 3.80; N, 14.42. Found: C, 57.85; H,
3.85; N, 14.45. [0145]

w&tu‘red( ®1der Brgonvioras- ice 2>an unttleet hamygm@n@qomlhmm yiy OBtaaled A

BRI s LS B i S ATLABR Gy Lo 10 i

th&it thels@HitidN GRS seHred Forl 30 rﬁfﬂl dt C)G’CDfﬁidfhlldMedho 3ohe E@ﬂﬁﬁﬁ&ﬁﬁ)erature
sol ution was obtained. A solution of LAH in THF (

fogd.5ah.niLhe Bactiomyvas yeaimsodledtad0 g¢ spditesatedveth ﬂ@atﬁliaﬁ?d Mutlon of
sotdﬁ?ﬁ] \B'ggﬁ%lﬁl%l Hﬁ'ﬂrﬁ? H@P 6 nfikkde HRLanad #@31@1 ?[E‘raﬁ)leo Crlfler tartrate
allo O cone

o room tenperature
sotie@at(BO mh@asas&gﬂbdh, foﬁﬂ\lvaﬂby 00% COMIAHEC le d2 G0imiv) Tahd éhe mixture
tassiumtartrate until

d f di
Suf’%té%r ¥ emnicég %é%?%i ‘%}%‘fé\?aﬁe'rm(f T3Omd)- e Opic lygtpvgseeparated
an%lehé‘taJaL%ug ﬁ%s@ie)(trméd asdade, Wldmeedchy210% mggv @'ﬁ'e combined

m xture stirred for 15
extraetatvedte washledA/aitled (I\@@d%dm&/ﬁporﬂﬁé cﬁlgamatogta@yg rof \Alaﬁs residue

CEBEBE % B3 AR RRER oSt HESh el N2 5% .80 o

seapshed, ¢4 edC(Mgﬁ?%) ,-120¢ gé/aporlaggad Dﬁﬁb‘?mﬂt Qg{aﬁprUalcd for

of 'the residue on silica eluting w
CIvEHOHAITHS - QQBHz(@a@,éG;(WeH 5ed ; AlyilAd1( Po@Rl: @, 56. 189HnﬁniD N, 14.14.
58%: np 170 0C, [V]25 D - 110(c=159 DI\/SO)

[0@%&' %F}C 9533 %ﬂucﬁosﬁﬁgtﬁtetrfl@% pht[l\ll 2-16 50 armnorneﬁlyl 29

dif@rol2=thRox6é= Dlziﬂlw@me |hyaro%hl%rﬂ°d@t(ﬁ@hb/é§fa®’1 awhé 'hFlaro)thlbnae 3alt was
mnorrethg@ - di hydro-2-thioxo-1 Himdazo

Pragaded Okt uadl@tl()m@ﬁue&@fﬁaéﬁﬂ (tivb W@M@ﬁlr@mpbemsta@ tirogginine 2a

SRR BN B P 58 T i
sohene kvab adrtiadie ﬁeﬂhbsab Livdedl reduch @rtsbwtd QmﬂLc)lsﬂla/ce\d&fym:d’lgvaporatlon

The solvent was partially renoved under reduce
with E§Q0F scvnd ta%spwgla% CHIPEHIN BV RS o Wr@wltag@xecmltate was

treafof ﬁil HORES(1%) Ui E4RAO(N @b'tﬂ%) tfﬁte dy %a%}ggm%l_ )ether, and

resu tlng precipitate was t eat e
drasdd umsden emtr()g,fﬁﬂ andL )therf iuhtlar hrghofiéc,uumsh éﬁ W tihr e0hbrto give the

nFRocpfert B0 R e VL GRS Rl D dcsar70( SO (93% co

bygéhlr%ﬂgg%gé chiral %%SL%Z@] ?él—llﬁl/{lﬁg) ?@d:?c(glzolh(}g&[g)%% 4H), 4.09

(n2.361), 4.7 (hH) H), 2. &8, ZHB) (195 (4H)H), 8.509bX N3HBH) 3.4 4br7s 1H). Anal.
e gty Bodilo: © WA n!IBa X a1 holie. > 4004 1,
4.96; N, 12.18. The spectra for the (R)-enantiomer (R)-1-(5,7-Difluoro-1,2,3,4-
tetrahydronaphth-2-yl)-5-aminomethyl-2,3-dihydro- are identical; mp 261-263 °C; [a]*p
-10.8° (¢ = 1.43, DMSO), 91.6% ee by chiral HPLC. Anal. Calcd for
C14H 6CIF,N3S#0.35H,0: C, 49.73; H, 4.98; N, 12.42. Found: C, 49.80; H, 4.93; N,
12.39.

[0147] Nepicastat was demonstrated to be a competitive inhibitor of bovine (ICso = 8.5 +
0.8 nM) and human (ICsp = 9.0 + 0.8 nM) DBH. The R-enantiomer (R)-1-(5,7-Difluoro-
1,2,3,4-tetrahydronaphth-2-yl)-5-aminomethyl-2,3-dihydro- (ICses = 25.1 £ 0.6 nM; 18.3
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Cal cd for C 4H 6C F2N3S H2O C, 49.33; H, 5.03; N,
12.33. Found: C, 49.44; H 4.96; N, 12.18. The spectra
WO 200902855 enanti omer (R)-1-(5,7-Difiuoro-|, 2, 3p@F/US2008/072357
tetrahydronaphth 2-yl)-5-am nonet hyl - 2, 3- dihydro- are
i denti cal ; 261- 263 0C fhﬁ{ZS -10. 8 (c = 1.43,
+ ONSOM) o, %I%elé%% Kissat & 4 AmaYl; 8881+d.7 oM)GiraHess potent

F2 35H. 2Q ;. C. 49.73; 9
bR O BT 1 purirg . p5toseival BB RSy yupgpsaved oy
m¥REriAE @k et de Rhig ©OFEantihe/€eBbiint MR lfrdh{ adrenal glands
bovi ne IC50—85 0.8 nM and human (1C50 = 9.0 0.8
wispbtpmed fiome Sigme rﬁ%bﬁml@#ré?o (F7) Louig, sM@) pj Hymeg gecretory DBH was

iy R R RGERARRIA o dfe hap BRI RGN TRe assay
wid $&QPmed Gf pll 54. ahddd °G5n ©.123. M NMDA! €0 Infsfupkaat0.5 -2 uM
i nhi bitors of the bovine and human

CHepelbt imeamy.. cafolgea@ 4 iy fyragaige 484 é;&g\? @ﬁﬁmg URianiypical assay,

§ IFlel 3 \{1%'[@'0?%9%185 Xx;e?gnaﬁ (f B tlggamng&ixtﬁr%\&t{aeth%d substrate
roma renal S Was O al ne rom ol gna em cal

miGoure Sontadiing ,caﬂ&’@)se tivkuigine sed rastarbate DB addlsd polrinitib@dthe reaction

fromthe culture nmedi um of the neurobl astoma cell |ine
(figed Kplope qhé0Qigddy Swmsplpe e wearbaied pits op vhifpug sheeppropriate
f a
N e T I T o
stép tsphitioal cassinyig 05 SmM EDTAl dninioue ol snEMaexyeatine (internal
added to the reaction mxture and then a substrate

staridard)r d'he spmplichivisee emliwra der odtgnaarihby srydrsapbayeddlleC using UV

i i
deg%glo IT%? %@% n%/ll 2[21% Vl\é{hélnﬁ%g%l‘g%% c&pltt)ﬁwg? %\EIJ.\%CP oe@[ﬁ? sgci on controls
(wathpuo ﬁ){[hlbﬂ(ﬁ') cesreRnddr atihgnnteindl h@ardakisbaddorfital t37a Qon-linear 4-
for 30 - 40 min. The reaction was quenched by the stop
PISEPIET WHOLBFHIAN PRGN U RIPRIR Hero 23CHM
3- hydroxytyram ne (internal standard). The sanples

[oyegjeTinal a8 dof %Epl@&aitzﬁ pﬁ”&l@@enb Hlffe@ééﬁ r §eyRRASE:s "E’ét&mmed using
using U defection at he renai hi ng per cent

estabtishadt yssaps céhe udfﬁmed d:ﬁasqnicasnt cfontthotesn (sslackeduteceptors was
i, nhi. bi t rre(?:ted usi ng i nt ernal a

defqrwléeai gr ) i“fdﬁ)g]rga]il r]aé%(}m%r assays aH%P%rstandar(P CH{ratlon tedchnlques and
mERB&AR pFdpatAB0ng. erﬁU Wee Taﬂal?igdai}nltétﬁﬁ@e Y@k 8l €8ting to a four
|

[0148] The activ nepi castat at ‘el even different
paéms;tﬁaébgwag e@i@tﬂéﬁnkn éféllu%Wﬁ@ eatauddied %@g:lthséﬂ@yg -Progyeéf equation.
Fl%%re l% L a ta ZQ Idgé:" Tc’lﬁogltg rlnttelf] ICEE)I? SF n%&c%s‘f eaq Iﬁlgﬁeﬁltdor %ange of

erm ne 'ndi ng- assays usin

seSdc&ﬁCkai’zﬁmE@, bid %deptﬁri erpllcﬁBﬂiﬁSshade I’%’mraﬁfiﬁty for a range of other
preparations. Binding data were analyzed by iterative
engyimge apd PEYraaRsIHer @G?Pt‘ﬁ‘fér ahfsee fiaqaoﬂglggqsr ¢hag HERICRGH . 1s a potent

ang:lh\{gjnly &8le eemﬁlﬁ tglué)ﬁﬁﬁgl S i g\ﬂgeg&q ¢ gréﬁﬁﬂtﬁémer nepicastat is

gure t abl escribing t
apiprttmmamety DA fotﬁ m@pipotat tibn dic OBhhmivthea sugpegengdtercoselectivity.

[0149] Oral administration of nepicastat to spontaneously hypertensive rats (SHRs) and
normal dogs produced potent and dose-dependent increases in tissue dopamine
(DA)/morepinephrine (NE) ratios in peripheral arteries (renal or mesenteric), left ventricle
and cerebral cortex. Chronic oral administration of nepicastat to normal dogs also
produced sustained increases in the plasma DA/NE ratio. In conscious SHRs, acute oral

administration of nepicastat produced dose-dependent and long-lasting (> 4 h)
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sel ected enzynmes and receptors. Nepicastat showed weak

affinity for a range of other enzynes and
woewoo0ansm tter receptors. These data suggesPCT/K81008/072357

nepi castat is a potent and highly selective inhibitor

of DBHin vitro. Miyreover, the S enantioner nepicastat
antiypayieneixe whitet yangd -afsof gteguatiimeopicanesspheaspeises to pre-ganglionic

R- epanti oner suggest i stere | ectivity. 149], Ora
BRI PR st T phtud B SEOFLESh b pob (] e ose (62
mPKREPS, ENBH VR ot duyf)SHReh ddidtddothRlopstafhs/ndF @flne ratio in the

potent and dose-dependent increases in tissue dopam ne .
mesopieriq grtei fdptheibags pRiy abikityi te pofentlp sradglagy the sampeheticsdrive to
cagciig{lﬁl:ulglr tﬁﬁf&gptn%?i'cﬁgtat hgsf .tbe%(r? rttlﬁﬁc%l eev@fﬁQteﬁefoqb{h%l treatment of

cortex. Chronitc oral admnistration of nepicastat to
congestimk hdagilateso produced sustained increases in the

plasma DA/ NE ratio. In conscious SHRs, acute ora

i ni strati.on qf. nepjcastat produced dose-dependent.
(0SS0 s Pluthn eip s RO Bl i s p O RiRERE B rpieed States.
CBF SO cijird @AURH b9 ked RIVRIES §Phes§RPAMSES ndPous system (_|SNS) and
pre-ganglionic synpat hetic nerve Stinmulation. Sérum T3

repimehngidtensal ssywesne (RABY. ect €k byimaltdosras (Ge@vanghk of plagse  two
b.i..d. for 10 days) which el evated the ) )

ne&&%‘&ﬁi‘lﬂ%aﬁn%‘fsg%?sni’ﬁ%r?% }“a‘iffiasmﬁt%’ ﬂ‘?%Bﬂ??é%de A effie cperpetuation  and

progile®ion JENCHFe DRisdrspeatic | nferddditibhd Ywiieh PbENtthY effects of these
nodul ate the synpathetic drive to cardi ovascul ar

nouradwiyaanal peypes steaikahnto Feeribly aliar dag netyel bigtosy of 6HF. Indeed,
e 0] KV, t i | . .
b AR AP AAE RARL AR, AR o pnsionsin
I nfeive dkért yhown fohedidri rheti dilyaindsnorCitity irs CEllFagasiett®r iAL& inhibitors,
by marked ?ctivatLon of the synpathetic nervaous s

hO(v&ergl), hayga Hanicd _1%@05@%@](*% tq aétggqaéqﬁh@% Inhghation 0%/ t?lte eSrIGS with
B-§&£H&éﬁg{bﬁg¥§ eﬁ{sltsy?st 150 oﬂiisifng e'cﬁ)%(fa\eﬁ tH&ULO Iaﬁlrrﬁgﬂlalunder clinical

syste en I ncreasing Icated I1nt
evebrpet.uatinoaltanaiver stiptesys ito diettlCHRodTte r thpeSINBcis inhibition of

i nt.eryenti whi ch bl ock. the.effects of ese
nr iR AR DEpEBaas Sfinhibpisi of Sorrais B orogylass (DBH). the
erizf@ie R&pBhabletbs tHWersdn GHRE th r&régsrﬁine_ (DA). Inhibition of DBH would
angi ot ensi n-converting eqéyg%h( CE) inhibitors, which
n

bep Exsktetlotoreadiuen tissucaleytlot and cldvaigetipseericeiowh D4 thereby

. reduce jqor.bi di d rtality in F patients., A

i G o L RAVER R, o Py il Ton GRMGER! dgr s over -

adréhodbpten b eorifg soS-as lrBdiced tstifiulfiont dTen-a¥Sn¥échtors and elevated
b- adr enocept or antagoni sts i s a prom sing approach

Dnlgrelp $hat rapeprofiyceuredelr vaspiliatioa) natjiarasit ash dinpipished aldosterone
I ) . .
rel?e%%ﬁe L]f}t@{n'oﬂseDﬁitff ﬁﬁlﬁg%rst thcqlll Js%%all{%)aggflj%lgﬁ]ﬁ-tl 6569%',\||§%\Lesdrawbacks

I'on of norepinéphrine esrs v
suchhak Dot mitenef; ahdppetifieiti- thytdhoxyprased{dDBidr, clinhwl eozglopnent in
responsi bl e for conversion of NE to dopam ne (DA).
hqmﬁﬁggﬁﬁion of DBH woul d be expected to reduce tissue

I evel s of NE and elevate tissue |evels of DA thereby
[0 SO @5ttt LR Lh&B W PALDE YiddHcRrical NitddidPRE QR&S BRS effects in
potential advantages over b-
spontancously hypertensive rats (SHRs) and normal beagle dogs. On the day of the
study, the animals were weighed and randomly assigned to receive either placebo
(vehicle) or the appropriate dose of nepicastat. Each rat was dosed orally three times, 12
h apart, beginning in the morning. At 6 h after the third dose, the rats were anesthetized

with halothane, decapitated, and the tissues (cerebral cortex, mesenteric artery and left

ventricle) were rapidly harvested, weighed, placed in iced 0.4 M perchloric acid, frozen in
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adrenocept or antagoni sts, such as reduced stinul ation

of a-adrenoceptors and el evated DA | evels that can
w@e@dozwss enal vasodil ation, natriuresis and drPEi/HBXh072357

al dost erone rel ease. Previous DBH inhibitors, such as

fusaric acid and SKF-102698, have drawbacks such as
liquadhniproemeyd siongd gpeOF € ivotit analysisatTissae NEpansldD Adedcaniretions were

ooRb LTS RROER oo Yo Bitndtdralb thasc1po 16 ke

Msistgly Faines ERAERcS North 36! BVe kst Yisdilyinetht 8AgllyV €01 @icSday of the
(SHRs) and nornmal beagl e dogs. On_the day of the
studyy @lpgs tWREC wderlly anEgredwsl FseiyC sbcT Blsedhel (Prapdy icgpiade) or the
eive eith I icl iat
sruERETAKE (FobOfiyd AEH Q0 SAlL EhE ke b 08y ROPEORGLE! € ofter
the ifirets dost2orh dap &, tthe degd mria guthanikdéte withr pénaghartAtal Gnl the tissues
er the third dose, _the r?%)s wer e anesthetized with

af ,
(gt aries aRtlapictatlel, vearty' P narygsicdu seighedr BiFed in iced 0.4 M
pEHISEX acilEFERLGR 'lﬁuﬁlrﬁiﬁrﬁgetﬁ'ﬁﬁi 46l Y e ¢¢ ohe) aﬁ’ﬁs‘f‘s. Tissue NE
rapi dly harvested, wei ghed, placed in iced 0.4
andd A leborentratagisdyeré poapsd bhynHPHUiwdingi dectogelrenzing deteotien
at -700C until analysis. Tissue NE and DA

0L PR TS O RPRENE piu oS leidgtr ipgressepgin DANE

raki@s inl\/ﬂlésabt@lgl (e ®ritSA rédae), 1dOLEdriResad débralebRet§EEIHRS and
in the study. On the day of the study, dogs were

dagandoni y assigned to receive either placebo (enpty
capsul e) or the appropriate dose of nepicastat. Each

i f 4, . t t .
10778 PG AIEE dott G518 R bl i SHIECHR s Roflah B RE maximal
inpreades a D/ NE| ram e etdh 4, tlilsad 82 (adé (iR s)aad 98 x1 Flemal 80 fold (in
artery, left ventricle arvested, weighed, placed in
Bl Besorpr AieBi Tl M QTP S, ﬁe%_%ﬁ%fmeavp niYBgRed at 30
m@Rg i SARRASRE- 102600G) Wkddse ARIYSINE ralibDues-Wird aNsLEA and 2.7-

concentrations were assayed by HPLC using '
foll, edtcraas mepicestdt, dehe stmodose] Os@pedOhalrataahy 8i3s f7rdaaridohs fold in

of nepi cast at oduced dose-dependent i ncreases, in
o perety g Ty B RREER SRS R GRHER e R iR e ptBpuad B ot 30
mYy/RBLA ISHRS, Efaau@&f &hy ale, 303 b1 i1 fofdHRsrcaRd ifl@gsp AL 2o in the
t the highest dose tested (100 ng/kg in SHRs and 5
meggnieiciaredo s vankieclerand eripbrphearisasespicHvedy Nibeseadatasuggest that
r 4, .1 d 3. A ' 5 -
Bt b B Pl A PR G g0 B i o
pot&tt el ft lag@rdpedes. I BsfiRehbiee hypicddbe is et gdertthadOitd@bk@ound B
in SHRs, SKF-102698 (1) increased the DA/NE ratio by
ang SKCK-0020984 1 5k Rs-and 2. 7- fol d, whereas nepi cast at,
at the sane dose, increased the ratio by 8.3, 7.5 and

[01-54ﬁ il Grbiflc LREEBER i@e[s:{a@ (?45 ﬁﬁox)étrezitﬁlfeﬁt) LehE gﬁkﬁa MWINE ratio
cerebral cortex, respectively. npound "B at 30 ng/kg

wem iBHREgatpd @tdmoepialamgy. AiGmal. ewndndoriizédlta récaorceasdls, cither

plilcnebto h(%m%"%l/ Iéla%)s{lﬁeslo? Iller]g])ictalgtgt ( 2 mg/kg, b.i.d) for 14.5 days. Daily blood

samples were drawn, 6 h after the first dose, for the measurement of plasma

concentrations of DA and NE. The samples were collected in tubes containing heparin

and glutathione, centrifuged at -4 °C and stored at -70 °C until analysis.
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nmesenteric artery, left ventricle and cerebral cortex,
respectively. These data suggest that nepi cast at
WEe@dzwss t he expect ed bi ochem cal effects i n POI/HSHPEAE72357
and dogs but is nore potent in the latter species.
Furthernore, nepicastat is nore potent than its
[0E5Fipotah ddBinasithtiSKRS 1epiegsat((2)mi/kg;SHRY). pipdudd]a Swficant increase

i BRY SRt SRR GRS Hen domR by B e Darcaucd

to@Aa@s: st :ymedt@bWealvamdam.zed to receive, orally,
ei t her p acebo (enpty capsule) or nepicastat ( 2

ngvﬁh . for 14,5 days. Daily bl ood sanples were
[04elwHhe i %VOalfqr@delﬁBwchrlyty a%%@lcaﬁ@r WehBirthsh atesRe Ht conscious,

re&];alﬁ’éda %F[P(ec an gd%:&%f %5{61‘1-‘1 Shl ot rﬁqn gtlﬁl %er-Eh% % v%§cular tissues.

were Cco Cte ntu eparln an
Hghodyatnio Bltxady cmeSHRsf LMekd: ﬁﬂRs 41DC]amvbektoaddede@t used On @ study.
unti.l anal O .al ni strati.on of .
Thigiiral e b Rl S Hra e e PRl prepyiand vein were

cat}edrBR8 ot &eﬁﬁﬁ’et@@ﬁtl\ﬁ biBbd ?)rés@fﬁte Adt @uBeRInihBtrRRAK respectively.
effect at approximately t hen pI ateaued to a

Theewmltaba‘d?msﬁl@&teé lbe“emmrg and aé@\ygi tq] &re6dr Phéli-nmd/impmp  After

tivit t at
o GERELRRTIG it e dERpER R e A hoSUm sithsr wepicte or
th81 GprepIARAUO&L bE WpickQatt Bnd dedoayaasid! ﬁd’raﬁlbt%fsu%re continuously
Henodynam ¢ study 1n SHRs. Male SHRs (15 - 16 week

reggrdyd \f@r‘é hysEee pmakewsteydiyn ampsheiigpdrarith pryebarbight plyced on a
he%ﬁrgg b ¢13|7Z’%S a% Rf?]ﬁ‘[ﬁ%%? ﬁxg@l&ggﬁﬂfgrd I%fdgntfv%ﬁﬁ a?cjrf @bffe?r grmnlstratlon

€ Ca or neasurenen

oﬂ%@pﬁﬂ(&n@n@ i u@daalsscoiasing &1 inqykg, He)s Fecinivelk _\;overér piehed through
animals were placed jn restrainers. and allowed t
the geai/efr the sye weth-e stgnlepsstechredr Thepithipe mef was étllmﬁ]éted electrically

witE aSHG GRRL %F 8()‘3’eat FERLS MGl qatsdo 4 ?r qlsl %, 191118} to obtain

el t her “vehicl e or t e appropriate dose of nepi cast at
frapudndyeipodyoramspongacemet er s wer e conti nuously recorded
for 4 h. The animals were then anesthetized with

OB Breliode Gy or RSP, AP sCaEt: SRRty Sty Pfonsive efoc

TiRHiRbS W bRBedP @Etf&ﬁﬂér@ @nd allowd@f toGecdvé) fr3@ - 40 minutes. After
tubocurarine ( 1 ng/kg, iv), the animals were pithed

obtdipmgdraseling measuiemshtst rh@ anyraalpivecre teajedhionplis avidh either vehicle or

o bl O G  L TH LB LER, W by
re€ord&d fok. £h. Nepléustdz préducabtighifichiite@ue rn)crys)-l@wasrsgoaf mean arterial
response curves, [0157] Oral dosing of nepicasta

PregsEls el MeSaalvﬂo%@@ d’éﬂ)éfh GEFpt ah?ﬁﬁygfégt(é%{gﬂ\l@ a@fifZéetmm) and 1

he (qpid ﬁd 6 Eilp) aced in restrainers and allowed to
mgegéve’r a g% ' 0O minutes. After obtaining baseline

rreasurerrents the animals were treated, orally, with
[0é58]h/é rmasgmiak Hecrease tin enapprlopd patseirdede3of nepldagd o reduction

reﬁlgve to %déﬁg %5?1&901 \%Sa 0 steFVre a¥\ﬁ1 elocon gé)eu sh}/e response was slow in
onset, reaching its plateau in 3-4 h. The precise reason for the loss of anti-hypertensive
efficacy at the highest dose (30 mg/kg) is unclear at present. Heart rate was not
significantly affected except for a slight yet significant decrease at 10 and 30 mg/kg, (9.8
and 10.5 %, respectively). Following this study, the rats were pithed and the effects of
nepicastat on the pressor response to pre-ganglionic nerve stimulation (PNS) of the spinal

cord were evaluated 5 h after dosing. The frequency-pressor response curve was shifted
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recorded for 4 h. Nepicastat produced significant (p <

0.05) lowering of nmean arterial pressure at all doses
w@e@n21wes poi nts, except at 0.3 ng/ kg (180, 21BCHKS20881072357

mn) and 1 ng/kg (30, 210 and 240 min). [0158] A

mexi mal decrease in nean bl ood pressure of 53 4 mmtg
SIgIBﬁ%nttlefc(pétOi &n te dhaatighteint ® dv&ehdaple@d@@ manger) (npgrgmum shift of ~ 5

d he 10 / k The
fo?cﬁ g i freaiugtgc@ﬁreﬁ%on L%Y g? 2 zl'uhel tﬁope%)?onvégftgi b&g was not

s@rﬁﬂ&@ﬂﬂlyﬁ@ﬂec&ﬂ e Th@@sdaﬁf su%@&dt tﬂ’hy ﬁ@ﬁlb@&ﬁ ivebieyf the @ﬁﬁyatﬁ&tlc drive to
t he hi ghest dose (30 ny is unclear at present
th%aﬁcvlagta@ andygshgpobably mepﬁ%m fr irangdypartenseesiteeoin SERs.
slight yet significant decrease at 10 and 30 ny/ kg,
[
O SRS e R FEAAEEh oY Rebos Iy SRR Rhdiap f ghimazole
a kince/vm pessvsuppespansembanalien g@mqildi fonctonnérevelfects of nepicastat on

ool fieigBan it SVRHBIKr Bgove P -G b o BB e o brlin odine-

dé%&nfS Bhfab&dBh Gy f lacqRt oL 1@)01& Qo Ql@ls tMe{hlﬁﬁaidIQ (‘lt rngfkgapo b.i.d.),
dose- dependent manner (nmaxi mum shi

usmh @s fpesitize cqntmé,scms@ea s;tgmﬁ@amt rtfdwtlheam tserrlmt leVGrleQbEn ghy 3, 31

2o Bisohte Bhad e dBat BTt QTR ERa TRl Ty v and 58

%t p < 6101 yascdsatisveewdbdad ﬁep%h@tap kiedhadd & ﬁﬂﬁ@wﬂn%ﬁet@rthmughout
its anti-hypertensive effect in SHRs. % 59 Since the
¢

thpstudy 6daye 13i ¢ apdP1-i Bethaloserepfinenicesiet signi érndzztr@iﬁ%d thg DA/NE ratio
mrs#génn{ éntér(i)ct %I; rg (g‘%@b? reﬁt15@ V‘OGIH?% %tg&gf%t%?f P ¢ f(fortex 4 h

|an unction, nepi cas
aﬁﬁnﬁdﬁmmddmhmnmyu@n were eval uated at doses of 2.0 and
6.2 ng/kg, po .d in iodinedeficient Sprague Damﬂey

l%gﬁl B ﬁladlﬁlgs Qét@f or%dl - daéﬁttth%ﬁeg%%ﬁﬁg'ﬁg R eg stV and orally

acﬁ’vg ﬁihﬁBlﬁﬁ'&TDEﬁfju@ﬁé &Hnﬁdi‘mﬁ% 310 h&vwsd §f Q%mﬁ@at{t @@B/av%rafgeffects in
p < 0.05; days 7 and 9, 42 % and

anafn@il Thdeld ae}u;i Bhean dinzilngszle& émdths 8sulgiecp of @ f@tll)e @uhhcatlon As

ost - dose S.n howed Al ifica
ot iSRRG i § Sy gpafet dhys' GaBiiovascuar
tisdOSE R hal bé&ﬂéé@&ﬁfeﬂhe&t@ﬁhéﬂt%@mw rai sed the DA/ NE
ratio in the nesenteric artery (p < 0.01 relative to
vehlcle controls) but not in the cortex 4 h after the
7dose on day 10. [0160] The findings of this
study suggest that nepicastat is a potent, selective

[Oi‘Fﬂ @%Qleht}‘%ﬁ)gl% .o‘f Qo JHT%E’ lh@ 5181%% % aTQQr C&%}Hﬁ’&q 1hs942 samples

evol sig cant effects in
ofgriasmed coteded Srandongeste héandfangs WHH) fatichtee TRhehjbgetives of the
éﬁ a future publication. As conpound nepi cast at
S EEE) vel y nodul ates the synpathetic drive to
cardi ovascul ar tissues, it has been tested for the

(01 6Bt M tevRlateHRe éﬁ%@fﬁpbf«‘ vérious doses of nepicastat on transmyocardial
(arterial-coronary sinus) and coronary sinus catecholamine levels after four weeks, and to

evaluate the safety and tolerability of nepicastat over 12 weeks.
[0163] 2. to evaluate the effects of nepicastat on changes from baseline in:

[0164] a) Plasma (venous) catecholamine levels after four weeks and 12 weeks
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[0161] Concentrations of dopam ne and norepi nephrine
were determned in 942 sanples of plasma coll ected

w0 e@azosyesti ve heart failure (CHF) patients.PdHES2008/072357
obj ectives of the study were: [0162] 1. to evaluate

the effects of various doses of nepicastat on
[0463ins mpocar Quality( af tidei @oloorldharsymiterns) Giabdl cbrsemaeyts, and
us,.cat.echol anm ne el s after four weeks, and to
Ngh% gla%S aﬂteﬁgour anﬁ? Y& &rability of nepicastat
over 12 weeks. [0163] 2. to evaluate the effects of
[0meqli cas) at ORnwdsugeis par@mothasiatiudmgi dardidOdi@glt, &stemic vascular
Pl asma (venous) catechol am ne |levels after four weeks
resipigneey QKSP TETALY PHRBY alP S IGSf apgd fpéﬂt{l@ﬂg ’ar@;":vvedge pressure
G obal Assessnents, and NYHA cl ass after
”?%ﬁ?ﬁﬁgéﬁi and 12 weeks [0166] c) Henodynam c
paraneters, including cardiac output, systemc
[0v6Ecul dy r eslospitatizetionwadd, chpuigayan angdicative rdpsgaee Seuthegreatment
iﬁﬁ%%g Qg%%:artery wedge pressure after four weeks
Taﬁ; Ditalizations and changes in medication
dosages for the treatnent of CHF over 12 weeks [0168]
[0268]Bl ooyl pr @ssodr @Rk dndalkhrt kat et Rur &RUI2 ’Bgks12 weeks
[0169] f) Six-Mnute Walk Test after four weeks and 12
Left ventricular ejection fraction,

weeks %ﬁl?O% ﬁ}
[01e9]t véht ri ein-RiingsdValk degafter foélﬁ&’eFléﬁndv]@nW?qkéul ar

end diastolic volunes at 12 weeks. [0171] Sanpl es of

[0fy@od :%ﬁr € ‘E@ft'v%ﬁirﬁglaﬁ %J%Ehé’@h’a&THns IJPE PiRtAc& érﬂgsg/gt%hc and left

vein, t hey were ‘supi ne, hour s post
vegtrrguleg emédiastohcankdlnibgat FEuwttlesr sarrpl es from supi ne
patients were collected on day O (i.e. the day prior
art. .of ,dosin espondi

082U ST e VR bR SR e B e A TP PR L. Smitt ey

wetadapivendt I h@lfit pbeatoke atng Geidd ¥nd i1 DUFurther samples from supine
cat heterization dur|n8 week 4 at 2 hours post-dose and

paginayer qoiloeted wnedatal (pei the day piier t thet st afgising) at o time
oﬁelslgqnltdc o%q{ouaslg%[] g{;&g 1591 gltlglq ur %ro q? ]t)g%ﬁ%r nderv&ﬁent right heart

bIoo wer’e

andrdoesriady sivies OatHft’tdnibﬂbﬁ ariyg sicokig D72 Kduespogpabsemidson day 0 (i.e.
[0172] .Concentrations of the free base of dopam ne and

thﬁdia@pmfgpm theStidref BRI nttnd diny CarrERANGBA AP nathogrs post-dose.
\g;ﬁ{cla%dsa }hé:s 6‘@6198&1 vdefEVQ(LlYe%‘&tdt%n'tﬂigﬂkféﬁdl QR ogln(f &ﬁona sinus of

asma s l es wth catechol transferase an
thesei ftatiented S—adenosyl met hi oni ne. On conpl etion of the
i ncubation, the O nethyl ated catechol am nes are

[O?ﬁ]r ocl}c%gtra{tlro%gno% rh% 1‘[r)e|eat§arsnei OP Xoparnine and norepinephrine were determined
by a radioenzymatic method. The method involves the incubation of the plasma samples
with catechol-O-methyl transferase and tritiated S-adenosyl methionine. On completion
of the incubation, the O-methylated catecholamines are extracted from the plasma by
liquid/liquid extraction and then separated by thin layer chromatography. The relevant
bands for each catecholamine are marked and then scraped into scintillation vials for
counting. The quantitation limit of the method is 1 pg of dopamine or norepinephrine per
mL of plasma. The linear range is 1 to 333000 pg of dopamine or norepinephrine per mL
of plasma using aliquots of 0.045 mL to 1 mL.
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liquid/liquid extraction and then separated by thin
| ayer chromat ography. The rel evant bands for each

W@ 200002055 Mm ne are marked and then scraped i ntBCT/US2008/072357
scintillation vials for counting. The quantitation

l[imt of the method is 1 pg of dopam ne or
[ﬂh?ﬁ]eftslpneh@ﬁ thiupen péasnmamplemmd agthe Quadieaﬂomtmiqempls (QC) and

W%ﬁ %na O 0 p ca%uégatc a?r (8{1‘ nor 0 nllen gl &W R rnomtor the

dﬁ@@h@ﬂmhﬂmﬁﬂnamaana sanpl e mas used as the Qual ity
Control sanple (QC) and was anal yzed in singlicate
each day during routine use of the method to nonitor
rformance of the nmethod. Exanple 8 [0174]
Preclinical in vitro and in vivo pharnacol ogy studies
(047PEANHLA Ayt BndGRT £i55  Harmddifody stilel On SlcUiRficted with
assessed the ability of the conmpound™to inhib
nepodabtad. t \fhe almd/ztm stddlersohss@saf fhenahllytyamf tslelqeutpednd to 1nh1b1t DBH

acigty. xodibguneias il sEhef EePry shRE i Estugiffro subdivided
infPithint mategoﬂ@scr ea$Bioth&Sive ROEER] (I%Dhﬂllenﬁblh1%>/%5 dedehse tissue
i ncrease dopanmi ne |evels), 2) effects on thyroid

noreieenihsine 18yels andiinviaassullenaning deveds). ah ¢ fizyts pash dvireidafunction,
3)2f f(ﬁCtagcuILr e:%gec %ndr%ﬁ%aﬁgatraxl@f%ecl & potent ' nhibitor of

ovine an 50 for nepi castat on
human DBH was 9 nM (CL 6960), significantly |ower than
[OllV\ithép)Castalﬂ evabBhpdtemiibhibiosr GKhotll 03688 andhumih .DBHe The 1Cs, for

SR oA S BT ST b et for
DBINdhBgASk ENobY¥od &5 I{MP' PRSE haotnct %Eﬁ@gk%g Vs more potent than

sel ected receptors. Nepicastat showed a bi nding
thaRf énantigmaf(18 @dP), ddmaredns@dngrout B.DI and D2, and 5HT
A, 2A and 2c. The N-acetyl netabolite of nepicastat

ok Ty R TPRAGR alBR G o Tk i BES e rocthB  Beicasa

sh@ﬁv'eﬂ&fbl/ndﬁ?% afpaltl o€ 148 fRn B fR M EMS 1 AthDD] dn@rsH T QY ) Atdh@ 2¢. The
recept or i sted above. [0177] The aortic contractll

N'raéstiﬁ mstbphitevattnepicegatoianty| aagimankeys. shovigrhp saildrrack of binding
affi R?ﬂ%@gﬁg&?gé{w&? er’ﬂhﬁg %{eﬁl%asrt ta%d( %ﬂﬁ?&% ( eI£ 5]50\1{?6 RN%{%not potent

inhi®pbast it réckptonDlikel atove. ) in SHRs for 2 1 days
restored phenyl ephrine responsiveness to val ues

mparable to the Wstar-Kyoto rats. 17 Quera
lﬂiiﬂi PRFUGLONURCHS FESERINE YT t16r P 8 Ting rsatlglpalred in

spPREndRLs- ﬁéﬁi‘{enﬁl% BT ?I’ﬁ&gul%laﬁlqg] i 8RR e’ fathEiRYoto rats.

In a S|gn| cant ecrease in tissue
Dantyr ematreqﬂhrwrth nancasta(cr(dﬁs eig/kg, dppammesHRndoar2l days restored

phenylep S gesr]potrlls]lgerge(gg ?orrxllarfl?e/sr]cgﬁl%gragl%rJto thenﬁllstar-Kyoto rats.

[0178] Overall, nepicastat was an effective inhibitor of DBH in rats and dogs. Oral or
intravenous administration resulted in a significant (p<0.05) decrease in tissue
norepinephrine, an increase in dopamine, and an increase in the dopamine/norepinephrine

levels in the heart, mesenteric or renal artery, and the cerebral cortex in both species.

[0179] In studies with male spontancously hypertensive rats (SHRs), nepicastat
significantly  decreased norepinephrine and increased dopamine and the

dopamine/norepinephrine ratio in the mesenteric artery from 0.5 to 4 hours following oral
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| evels in the heart, nmesenteric or renal artery, and
the cerebral cortex in both species. [0179] In studies
wawak/ozmb® spont aneously hypertensive rats ( SHRS)/S2008/072357
nepi castat significantly decreased norepinephrine and
I ncreased dopani ne and the dopam ne/ nor epi nephrine
orrigt. |adm1msnr¢t@nn@sﬁahm/k@ @ngmﬁgam Ibemg@S n these pagwreters were also
j.on. a

oty B8 18T Bllighof e SuBeRiB AL P i M i sccond of wo

iwhsReN@d (15 itk &fivenv €D thous @paﬁﬁf H&b@@ﬁbﬁgﬂﬁm%&k@yof tissue
rats 6 hours after the second of two i.v. [injection

catepBolagingg v agistigiediip nde, SHRéé@lﬂqwmgﬁ@l zdmﬁbﬂfatlpnﬁéelther 10 or 30
RSl e SEI Y S PETrE oS EP AL, 0g WBp Sggitcant
1 h@lrkmd W%bﬁgﬂ&sﬂﬁg y12 Hdes ammmgﬁkg mRsdnii@ic artery, and 24 hours at 30

pa e/ nor.epi nephri.pe rati o was significant at
s Teﬁnaeraﬁagle} ong §SEah gohaRge i BRANIERE Ry, dopamine. and

d?‘gp'iﬁ ?ﬁlb Cle@erﬁ H¥e ARGvEf iR afo A8ysTBf KBsink &bt male Sprague-
nt Significant changes-in nesentericartery
Da:W)lparmns elt arﬂdarrdoﬁ Bphgkplpa.riel. d eveh siovegefioins effeetd observed in the

cereg{r%locé&rpe% 1%5}%?%0 Iirpg;)ﬁ 0 mga?g/(? d)S(P %gteﬁt_hﬁro%wore% days had
sigliffnk | fRRas&f figclspaahne ra\h%d thd d@@mﬁ@ﬁﬂé@he&ﬁhé €¥atio in the
HRs dosed at 1 or 10 ng/kg/d p.o. for either 7 or 25
m@mp@nh adewsi g derebsgltcortecr Ed@@stogﬁh@omaﬁ@t sasdltedhia a significant
m ne/ n hrlne rat| in.th nt arter
4 egglcergbr %P%%mes X Taaken tgget hevat Onneplgcasf)%f%nmne wld  the
ddpaﬁlma/ﬁﬂeplﬁe@rﬁb gznia‘ inGBOincsedrRasRry h ragHel sigRhadA€or chronic
and _an el evation in dopam ne and the
(ugpanfle) Ae¥RHi nephrine ratio in the mesenteric artery
inrats with either acute or chronic (up to 25 days)
P9 2 Inepfagstilih fRiSsARs AEPKFARLAD. | t
O B o e R SRS A AR AR GDaly TRl und t be
dqsesmnssweewﬁxbmassass&éeésladnﬁfdibumg ﬁsiﬂgtn/\bnagdasesatr(m e, 3, 10, 30,

an?ihg)bégg@g e ?é 'Sgli}% fqlirg mer% ﬂgﬂﬁégﬂt. Czla]ilg?é n the S?Hnlne?norepmephlrlne

raHo RafHe rfﬁésel%ﬁ@ hﬂ@@wt HG&S ro%b'30mF)1k]gt iﬁ%h@!‘e?ﬁ%n@ﬁdl@ a’@! b %‘i@/kg, and
at doses of n? , in the t ventricle at .
hle

innthe k@relmldccprmt ¢enghbgal Inc <Spta®46~é?ta\ﬂﬁy mgﬁ Kere| \Mere significant

Spra ts there were significant. increa
i R A T e e PP RGeS e mete
thandfevenhtiaéle 3t 0.0Bg/kg, anldn tiecdrefrhl a0eRk lonb) & 180 nlg/Rg. In a second
nmg/ kg, and in the cerebral cortex only at 100 ny/

dosprrespessotielyds s e dlyen dases vy admingyied 12 hewis 3@@@@& either 3.0,
1 d"gb eoraﬂjpdgé% eitﬁfjtls]sae G/%' harvBRE] Lix %tou%' J‘F{yta‘ the tl‘n%d I%%)ger . SNeplcastat

and tissue wasS harv
cad$ddes sighiichii dode desadeiefrcmasd at narepisghriac 5{ i (g nmgfltgant increase
dose dependen ecrease in norep|nephr|ne

mefmamm?r@é!s@g(kgg @8 dbs ARPATENENPRIPIGHNTEFrafiA 20 Rk in e 1o
vARRAM Aef NALRACNEPBALYS T aht Ockided O/ riPleald '€ doBliine and

ventricle an nmesent Ic artery. The effects of
nongpnepdsinatcoopend@pans, rradathd dopamine/norepinephrine ratio in the cerebral

cortex were significant only at 30 and 100 mg/kg. Similar significant dose-response
effects in the left ventricle were seen in female Wistar rats dosed with nepicastat for 7
days via the drinking water (0.3, 0.6, and 1.0 mg/ml). In conclusion, nepicastat was less
potent in inhibiting DBH in the cerebral cortex of rats (60-100 mg/kg/d) than in the left
ventricle and mesenteric artery (1-6 mg/kg/d).
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nor epi nephri ne concentrations, and the

dopam ne/ norepi nephrine ratio in the cerebral cortex
wawee/0sioghi fi cant only at 30 and 100 ng/ kg. SiPET/HE2008/072357

significant dose-response effects in the |eft

ventricle were seen in female Wstar rats dosed with
[ﬂﬂq&ﬁilﬁqﬁc@tatfﬁhe 7S depstiginar)t hes dsigmkicaglynanese potest then the R

con Iu5| n a
erpafam 3ol Rl Pelists b d RGO BG S 4P " SERS ARG e osge eiven 12
hovks BRdrs (1066l preyy. kﬁé;d?castdﬁawasl ] ﬁlﬁeaﬂtng ﬁloifeeﬁbtéhtCﬂﬁn the DBH
and nesenteric artery (1-6 ng/k d) [0181] Nepi cast at
infpibHar SKENHROPB B rdeciiasing i gATINPARDE yfgpercpdne dopapiag and the
|
g R RGN PRE e e L1 L BOLhE o S TRREDAE S Rs after o
sifgd® dﬂw log three d))sesrmﬁIOCrﬁgAkgt T/l&Spmfbr@@Irfelaﬁamﬁhhps inhe left ventricle
pot ent than the nhi bi t or SK 02698
anddprSasTif griprEpl %%ﬁ?@ﬁ csq Vivr?&f@égs %ﬁ@malypml}?é therg obtained
frd & Q'Bﬁimsﬂﬁill&o{lﬁﬁ% NRRHANDBIALEQ bbodd)e IHfdever, neﬁ)lcastat had
ventricle and nesenteric artery in SHRS after a single
sigloSeqntlyr leshregfectdothes HEF-3026f§ ky. ded‘ﬂepesmg)tr@nmynephnne levels and
. relatlgnshl Sl'nlthe | ef t ant?% and. nesenteri.c h
IngEepRs, dp I Fother freehadli srigry NSy Ty l?aanlzﬁey shown to
stipdlab | tpé rélBé%%%fQQhﬁ' AROIrcEQBR ipMhsithat eRInSEEtES I‘ﬂsﬂ/d@gtherefore of
purified DBH &1ee above). However i castat had
inksirgph fof 4sgesh tihgthice ég:r@efsﬂ@dpgemmn%te.vgg »adsndpicastat would result in
i n h
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plasma renin activity. However, nepicastat (30 and 100
ng/ kg/d p.o. for 5 days) did not alter plasma renin
[0482]i Neftigastan cawsed aSiHRs{icafih dsgreasepn masﬁpatephmfehvglis \aed aatincrease
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nor epi nephriné I evels and an increase in the

de@tpaﬂpln@m ovasgiyrapthrale beagle dogsbior 4 dhynd$, 1, ved 30 mg/kg b.id,

ne, lLevel t he nesent rtery.fromnma
orp BB o, Mt 68 B R o) dndif S boudt SRR i hSBb R Ripe. and an
intiRbdcamu@siRfahd Ynd Vﬂkﬁ‘ﬂoﬁh@ﬂh@ﬁ% incp@encdiavieNint tBc FBAA£ arte , renal
beagl e %ggé for 4.5 days g and 30 ng/kg b.i. Y

C%ﬁex,l and zenal gpeflugle, W@fﬁlkg/niate%@r éesmgseab%gl@tﬁng i 2t rng/kg/d and
%atﬁf"ougﬂ g@tqﬁé/l%%@e @qﬁllllgreresﬂ%dw% o'bge‘%c&f’lﬁl Pé [Ef‘% \ﬁenttrﬁcele, except

an1ne/nore I nephrine ra
thatethade v@rstnersygmﬁma[ncmsé ﬁlxdopafmher elnahe caclhl ca),rtem:j iidte@inephrine

u |n response hegi nn n at 1 /kg/d i
81%13&? %wglwng ftomaé h 30 g/ R Osi Wgﬁ% -r e t OI%}é‘Flée and  the
d Qﬁlﬁ{e%ﬁﬁi?ﬂlﬂ fh?ﬁel &kib ¥ ﬁ‘ltﬁ%étﬁ%)e qnc@éa%@cptatt Datqdsher eInW%§nclu510n
0 Signi I ncrease 1 n pam ne. I'n the cerebral
nepanaste wam ermpéniepiatly netive inhibitor of DBH in dogs at doses of at least 10

mg/kg/d.

[0183] Nepicastat has structural similarities to methimazole, a potent inhibitor of thyroid
peroxidase in vivo. nepicastat at doses of 4 or 12.4 mg/kg/d, p.o. had no effect on serum
levels of trilodothyramine or thyroxine in male Sprague-Dawley rats fed a low iodine diet

and dosed for 10 days, while methimazole (2 mg/kg/d) significantly reduced serum levels
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significantly decreased at 30 and 60 ng/kg/d, and

dopam ne and t he dopam ne/ norepi nephrine ratio
wae@naltiosaint |y i ncreased at all doses. | n concPCEUS2908/072357

nepi castat was a potent, orally active inhibitor of

DBH in dogs at doses of at |east 10 ng/kg/d. [0183]
ofN@p}doag/mmnh as thlIOEtIIGU r Blhuss inppicastats elgket metmnirohm zod eot affect
Seru ?ev (o) r11 oté T4 ncl)ef rttﬁ rroid peroxi dase in vivo

néglcg $t%t 89 OSBESR A8F ™2. 4 ny/kg/d, p.o. had no

effect on serumlevels of triiodothyramne or

[0t 8 r@epicestat Minddee SpicadfitanDandilgypertaisivd effe@ fodowp adidnBours in
di et and dosed for 10 days, while nethjmzole

(2
conpiRe aystramgaiSHRsA4-30 F’é&iﬁc@d’ ) @pd ﬁﬁgp@émweduced heart rate (10

r )
o0 AR SO TR SRR v Sk
(10mg/bglqt.dny wvam me attendatyd ox preacath@h84/jth Nepdaemsatiad receptor (DA-1)

i nduce jgni ficant a rtensive effect for
angggogiops Rt 0. awe el Dot R S B iEeEDipgd prosgire Phours afier
ddm{gklﬁ coﬁ’sc% re@t?ﬁn@d ok GRRE Wisf2 MU LRI rfie %65\16{76? e (@Brease in

g) The anti hypertensive ‘ef fects of

prasspiccass &tss i(11 3comdty) s withsIHRS (6 BrRR)( 1D ﬁtgmklgrlze together,

bc%gt%ﬁ \é\%{sg%ge%ﬁcg%a%% %x%]tled g g (rggltllét aggs%g%@ norrnotenswe rats,

tho@H G SdndihyfckRnigé |éﬁ):ctal|s Sfork gbERAcE] APESHREESBIY gtthypertensive
hours after dosing in conscious, restrained

cffpstsrin SERs| dpenopprrear tadronedipigt §1a R dvkirsentotshe decr ease
i n pressure mas less (-13 mmHg) than with SHRs (-46

[0 cpiddtat U ﬁlf{cggtﬁ}; ha’e,tfe'nu %ﬁ" 9%5@ %MR;%S afld tachycardic

ecredse I n pressure in
resy@nemt e)npfregangﬁh& nérho Lsghluldmenant pithedeSHRH Si @urefaftec tdosing (3

nounced in SHRs. The ant.i hypertensive.
m%/;geEP r%ﬁ’éﬂ@e%asﬁ%}t “Qﬁfﬁéaf hey 615%e1nn%]8|0%t1éf855\‘}¥ea lipegponse  to
yﬁﬁﬁgghghéweggéﬁghoﬁbplcastat al so significantly
attenuated the hypertensive and tachycardic responses

to preganglionic nerve stinulation in pithed SHRs 5
[ﬂh&ﬁjrécm tl@traV@b@,uSn‘@‘ea(t@emgsl)ﬁ( gngsthstiyed $HRs, wiilke psllepl&s&t@tt (3.0 mg/kg,

TR PR it Brethr RS FphSatb A BIRER 58! ler renal biood

ﬂdvﬂtdraM@JiOUﬁnd hestudBeH o@fura{aeﬁtdsxeiehaﬁdofskdiﬁurw &thpotassium.  The
nepi castat (3.0 ng/kg, i.v decreased nean arteri al
Caﬁfrug?’é% Faabyajculpr ge%@ncep@as é@rﬂre%aql follyingtdosivger Ap eattgmpt was

m?&eogﬂné J[h%\’b r1 9111 nidt @dﬁ 2%%%%55%% 1P{he%he{|ata§e(o 1lator effects of

excret mor poftassium calcu
nepiastal aera ﬁﬁdﬁteanloge D&as Ideapitc&as dibwWelet ok rgmposid geduédsd blood
attenpt was nmm ing the DA-1 antagoni st SCH 233 ?
PrEBUESEBR VD aMmakig eI ety wtieprdatyg. Overall, nepicastat

dltH ﬁllgi fﬁgﬁ ntg%néﬂ@ﬁ@ctgﬁgfé gﬁﬁ%eﬁk%ks ﬁqﬁv\%%tsdecmg@l‘éﬁﬁl blood flow

‘ und | ood pressure when given al one,
daspitescawsiiog pglctivescrieswtetisl bloniduresspreet abl e. Overal |,
nepi cast at

[0187] Daily treatment with nepicastat (1 and 10 mg/kg, p.o.) in SHRs for 21 days did not
alter heart rate, or systolic blood pressure as measured by the tail cuff method. However,
nepicastat(10 mg/kg, p.o.) induced a significant antihypertensive effect when the rats

were restrained and their blood pressure measured directly via an arterial cannulae.

[0188] Nepicastat significantly lowered blood pressure in SHRs instrumented with radio-

telemetry blood pressure transducers at doses of 30 and 100 mg/kg/d for 30 days, but
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did not inpair renal function in anesthetized SHRs,
and did not decrease renal blood flow despite causing
wWQ@e0ewsse in arterial bl ood pressure. [0187]PCHIE2008/072357
treatment with nepicastat ( 1 and 10 ng/kg, p.o.) in
SHRs for 2 1 days did not alter heart rate, or
pregused Inocsigiiberat pifegswee ehservedsud ead BH) mgiee/daillhe etif¢t at 30 and

t hod,, However, nepjcastat.(10.mo/ kg, p,0.) induced a
QR RR L SRSE bron o R BER R ErPoh i FisBioSs TG Shs g toss of
cffRBbVarinathyandichieitt wak eodinRrasal hed Masuicaditdivaeahiffected. A
via an arterial cannujae.‘[018§%7hbpicastat‘ )
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oRBAwItheEfaasi AR, 18RS, #f deﬁrfsfo?%atﬁiéﬁf oSSHIRRY%Sth ddBRALtat at 30 and

rate was not increased, and notor activity was

100magkect reslilted ic erdetrasel iorblafd @esiomeandf whhe cambined enthi amalapril,
onverting enz i nhi bi.tor epal apri.l 1 / kg, , p.o.
R P La R emsrion Ot prBastiRisting inenaRnEupErRsd
(30 ny/kg) caused a potentiation of the

[0289]i ThepBIobeNstikareidvreing fcchai mpsagtht @V @brmdéteflays Wiktar rats
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inptgfme mithcigdirtelpmmetry Wopd duesswis rangdycers wagdessi than de effect

' t int I ' I Th
o g B SRS BSiqadol T ARG R0y Wiap HEHERY e peak
dattpakgindbloes ptdsade iwnsal0l@andgseompurtd @@ 0pheSIsRY. e Aand) mg/kg/d

when conbined with enalapril, additional blood_ .
the peds dpacase dp SiadsPrarssrg Wik t 1V Bmpldgucomnsred t9 14@fip SHRs. Thus,

neégagtai 1ol aa%reﬂﬁsﬁoo& pﬂe§§ﬂre M%ﬂ%g QA cRh &Y (Rard AWRLIMBRnsive rats.
epi c

ect of astat 1 n nornoténsive Wstar rats
instrunented with radi o-telenetry blood pressure
[019GnSiddiceris wasndlegsesthetined hwgef showtedobs ecardovassulBHRs fects  of

t d f. 30 d. 100 [ ka/d f d .. At 3 )
nhicrRel Bl ashainbrgetls  Bofeola € raie i ol ngy changes in
art®ialblo6 @ PRaRE 18@verdlculir ﬁ?ﬁﬁresﬁngﬂa@ﬁl kapMt)t heurP@aK cardiac

decrease in bl ood pressure was -1 'Hg, conpared to
outpyg qr ergHRipod Flows for nppp dlrs thaursadir dogngatierimbpiplgek of effect was
' ; ; . 4 y . '
oS SyhBRL T BEED, SR B BENSRSLAG o sigt

dssb 380 niypkciav §li ovascul ar ef fects of nepi cast at
foll owi ng acute intravenous dosing (1-10 ng/kg i.vVv.)

with nqo changes in arterial blood pressure, left . |
04 2H: Nerieaskt i é?%)ﬂ}ge@trf‘ﬁhiﬂ?ﬁ%lygg‘ﬂﬂe%@% agifegninekitit cithor the
de#c?éa?e inCRAS ! 1AG LHER Y r& oﬁs%rié‘!dit,g{;tg?galllfllle% stidful 4Rt 8r the increase

ive hours after dosing. A sim ack of effect was
in@pbseaMBaod pressaraomiresplohye fortstatudretetedscloomsyl oushaogsfter dosing

. studjed for 12 hours after a single dose (3-30.n0g/k .

ingan{sthEoeg Pt Opeidt e abIor SEmBaR I P R R docroase in
nddéFindking | 18IS iagdrdnl Yackdabé Bh tth@idoB@hinkhRrepinephrine ratio, but not
dopamine levels, in the mesenteric artery 5 hours after dosing. Thus, although tissue
norepinephrine levels were significantly reduced, there was no significant inhibition of

sympathetically-evoked functional responses.
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decrease in renal blood flowin response to direct
renal nerve stinmulation, or the increase in arterial
whk@og2ysssure in response to carotid artery PCOUSX0OT2357
up to 5 hours after dosing in anesthetized nmal e beagl e
dogs. However, nepicastat caused a significant
[ﬂd%r‘é@a@ﬂe nﬁmcwmte’msrmﬁmruormalb dvedle dagiond. 3 daysead @ mgike/d there

o 5o BB A EE SRR il 08k FRRRIL IR ear rc
indlebkes ialekugh td icootid e RICEIRRDOA i if GanleMed2dWaiiRals. Nepicastat
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[0mBFH-Seryerstat ceauped mioi bighifwantofefotte oon ygregs grogor  behavior in mice
Thus ni c, dosin

ol ERETRAR dohd Sk RONREP pedni it "R SRR forioPuctiviy in

mieq1 @396 nidikd iﬁzu%dﬁ&f LRGN ta8V@l ot ¢Fe& 18&motor activity
have a major inhibitory effect on

mévﬁwﬁﬁﬁéﬁé%%ﬁﬁvﬂ@V6k%@Im&%%tpdnal responses. [0193]

Nepi castat caused no significant effects on gross

[O?ﬂfﬁg% Bﬁlg%{dé?lreg.feg‘?s’mvgg 8%%&%@&5 ) g96 s dosmg at 10, 30,

not e OnDt
andctO0v inteykd/dy proce Ret@l 16parglikegwias @lsp. udh:ffebted Motor activity and

d d I
BT SE A\t PN TIAPEY BTG b vl 8- igPRY inibitor
SKFR02694 Qﬂ(ﬁﬂhn@@%gelﬂao\’) ofRl v§f e C&eitr‘éﬁj{; ScaRs el X@Ignérglc agonist

rats fol 'ow n of dosing at 10, 30, and
clomjding/(@0 me/bg.. b Récipa:l) t Mper attivrtg wiasalst smaffmsﬁfdfwéi@ days of

g sEtadr 190 BeeBiPisy " Yuke MnieeSal T ok st Baderectable changes
inicBtrdlinkRlouSkfstch AR ARt dIIRAaVIBraK Bffébts . rats) , and by the

centrally acting a-adrenergic agonist clonidine (20
4@ d., p.o.). Mtor act|V|t% was also .
[04, g@@@@t ég,érpog@t NS etgfvedlggybﬁ@r phhopes OBH fpogirro, and in rats

ang% 9/ ;g'v ratsT&ldﬁ tI'eéﬂﬁI%hF ?th %%Pghﬁat%gulfeﬁqﬁ Egg_liféctant evidence

ctab an esS 1 n centra VOusS system ed
fob ElBty ltﬂlﬁ‘ta’tloleﬁf ‘elethSaﬂt and atesent¢rikl&bdry hep ldoswi ﬁtg/kg$d aIn contrast to

paot ent conppet.itiye _inhibitor of human Hin
anghyr iABHate1baes 85! U 0% it iy \gedDB opaE Yl Rsrp the lef

Ve\P[trwqe DEPineaatdc ah%ﬁ“ﬂeia%@e 't@th%'%f@b{rdl CoAtx. eNb @@ﬁ%ﬁi‘?orfdpéffects were

Inhibition in the heart nesenteric artery a
th@szed ﬁmrlrrgiepgy‘astat inratsomt dags, atpbateavotffest fdDBMBH ninhlbltlbo roccurred at

SKF- 1 I castat _sho sone elect|V|t
BRI el hatiit G1 IR eNyPicari HpwYiehuced the
hypBHERIR r&psdseXe gpRBRAYIRRR! stBhdIBGIS iVedte (3 rng/kg p.o.), and it
significantly lowered blood pressure throughout the day when dosed once daily (30

mg/kg/d p.o.) for 30 days in SHRs. In conclusion, nepicastat is a potent DBH inhibitor

that modulates the action of the sympathetic nervous system.
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observed with nepicastat in rats. In dogs, a plateau

effect for DBH inhibition occurred at 10 ng/kg/d in
W b@okzmes , renal artery and ki dney. Nepi cast aRCT/US2008/072357

significantly reduced the hypertensive response to

synpat hetic nerve stimulation in rats (3 ng/kg p.o.),
E ¢P significantly | owered bl ood pressure throughout

t he day when dosed once daily (30 ng/kg/d p.o.) for 30

| .u cas t o

[Ogg(ﬂsf G5 t§EI[R§ de% b%& rh% ul%va?d’] de{l %Peda@t é\gdt}]uaé t}?eh@?arﬁl%okmetlcs of
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%aggpm> gnt he pharnmacokinetics in nmale and femal e
and to deternine penetration of nepicastat into
the CNS by quantitating | evels of nepicastat in brain.
[01 97 W levatse CriatC B&Vafweﬂhh\@ﬂ&) {20 gfv'venfg féilS&Dl ovepHight before

dog*n[geq,n dlbtgﬁtéggr % t S%q%gxg?rg? ?Iﬁ? \ad‘P evizater contaldmng 2% 1-
hy@eddyBtdpyD qlea%léalumgg r(S’(XMéHtﬁbBiéles m&&wﬂyw%lﬂeﬁ;@ﬁ al&@Bol, and 0.6%

cent%P0|ses viscosity), 1% benz aIcohoI and 0. 6%

TWW@e gl gbipined bros ﬁ@maf Ehemish p:mym @a)lnccmf@pawf drug in the

dose Cleﬁddsa\%fa!}ﬁof flgia %g&nlggfe the an?’ei% Pgn doses respbctlvely,

anﬂeﬁ@&%hlf‘é& Iby liqafidchieuatégaphi €dCRYThd ﬂthgdml dose was a clear solution
chr omat ography (LC). The 5 ng/n1 dose was a cl ear
angothg thigher éﬁacqnﬁéUWSgW@ie & HRBEHEE SRPREsINRr doge volumes were 2.0

m Eff‘ nﬁd Vaﬁ‘?orﬁg tines Qﬁg?dtldé?hgd %ﬁlﬂey 6)1} ‘d‘lg@ wif'd %tag?&i lgj da!f@iac puncture

{”various tines g, sanm eSO
wmlbﬁlapamdzddysmgeh amdqﬂamtwwas \piretﬂarddehibam:n‘tnﬂ%dtlon Bralns of rats

Wb aRDY cRdeed WEF 8 SRPORF Iy ke PR C AP s

sanpl es were frozen at -200C until analysis. [0198]

[0£08|NRE ot b PlaGBiRo. ()@ 09@ Pl Pwerethixcie¥ith kR snldBrd (50 ul of
i nternal standard of met hanol containing 5

mﬁ@mﬁl gomanuil Jong ralnaﬂ sepreflupepianalog apf I@magaﬁ:rgmd 5 mg/ml

aiffiBAsRRDL Satiplek oS Rt 50, Bt SOile' oSl BB bt o, 0.5

mB zi’ﬂd @itr@téa{ybvuacsatralt ef kexangctatt/hbxad V)/1, YRS, orlg@mgamc phase
phase cont ai ni ng anal ytes was back extracted wit

copfaigpg 280 YieM vEsatack cabpeiedmdthi ) wh ofa2idmdd scesic @cné and 100 pl
SIS S ARRY B BT ECUNAT AP ysions

Hﬁ@mbBEﬂSuTSecm \xdolhenip hasebidntwesipt2tye. ITMQiﬁ)lte@ﬁla'sdJm was 12 5 mM

phosph odeca esul f gni
p%%ﬁ%l%ﬁ@%ﬂée,@mg@ %@%@M pdeganasgy Qﬁéﬁf‘c@&ﬂéé‘é‘ﬁ’tﬂﬁ e B was

ac%ﬁltﬁgbﬁl\%ﬂgc%@ﬁosﬂm% A, B afdd%s éﬁﬁ‘xﬁ)egfat & 718 b 1 ml/min.
tection was a sorptlon at m

D@orteanwasaty ONsabsdrpaina ki 2 @snme (®ndattetinnneftanalytes were determined
from a standard curve generated from the analysis of plasma from untreated rats fortified
with known concentrations of analyte. Plasma concentration data are expressed as pg

(free base) per ml.

[0199] Brains were rinsed briefly with saline, blotted on a paper towel, then weighed (1.5
- 2.0 g). Internal standard was added (50 pl of methanol containing 20 pg/ml a monofluro

analog of nepicastat), and brains were homogenized in 5 ml of 200 mM sodium
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froma standard curve generated fromthe anal ysis of
plasma fromuntreated rats fortified with known

W@ omeeeosat i ons of anal yte. Plasma concentr at i BCI/t82088/072357
are expressed as ng (free base) per ml. [0199] Brains

were rinsed briefly with saline, blotted on a g;lger
phospiesite, ph@:9, weiitginag §.3 nse/ml 2ithiodreitolnt Aliquats of bordegedate (2 ml)
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concentrations. Plasma hal f-1Ii e was cal cul at ed

deggmanagiday likgar \m@?@ld@ ofghe g plasme ﬁ@nqe@ﬁatmw_s tiorsdagwithin the
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(AOTY |f@)|ih Qferd he tﬂatt&ne Afets L:hB’d elﬁaﬁtfﬂ%lbw pEREa concentratlons were
concentration vs. curve framzero to

cajquipiedhpy ffﬁretrapsé@ldeﬂuﬁh i AU&bfr@mpqeaswam@aﬁx énHCatl bYY§S calculated
agere calculated by the trapezoidal rule. AUC from zero
toinfinity (AUC totai ) was cal cul ated as: [0202]
AUCtotai = AUC (0-C ast) + Ciast/b where Cast is the
(0ROt AGGant +f Al €-pl.asmaCepfcentreaCiom thORB8uantifiable plasma
Concent ratl ons of nepicastat in plasna of nmale rats
CO&F?}EWl , 30, or 100 ng/kg single oral doses were
obt ai ned. Concentrations of nepicastat in plasm
[0203] EafeefltraMonb of MepiRastatng we, ofmdlct AR Fiekml 0,056 HrM 00 mg/kg
between AUC totai and dose was |inear. e elimnation
sitgde prqludpéeSawféaﬂbé@nqdo Cﬂl@qe@a@teo@quwmcysta& intyplegesr increased with
83 hr. fo 3
1ngr%§s%i% dijo ﬁnd2 tlQe ’relgtooglesﬁfpt %etweletfl rj[ajt% tal rg%(é B(%(s:% Q}{//aesl %@ar. The

eliﬁ@hhtmﬂ g afe?a@pﬁzgé&g) ﬁlbﬁﬂasdﬂﬂ%ﬂiﬂ?fat hightcastat] 16 269ahe3.88 hr
ats, the asnma otai of nepicastat was 77%
fOHP\j!jH’@rthF AOf %Qré‘lné watrgg/ka QFplidessrePanglg ras, grﬁwﬁméﬁ%y) Following a

3%&%{%ﬁpﬁo&°§@n®flca§ﬁpy& é}é Tatgetﬁglp? sﬁf to%aéﬁ]ﬂérplédgtat was

expressed as ny were Irnitia ower
7T?a dsghar rin pleas hearate dpness edlcasmtsrgiveh ) an Ea[mmlé’nthatose of nepicastat.
foll dosi onwar d, however, concentrati
L?Y@E 03%9 StatIn BPAIR (PRSI B E Hokee i“H“glea];Oﬁﬁ” A those in plasma

(expressed as pg/ml). From 2 hr following dosing onward, however, concentrations of

nepicastat in brain exceeded those in plasma.

[0204] Plasma levels of nepicastat in male rats increased linearly with increasing doses

between 10 and 100 mg/kg, based on values of AUCotar.

[0205] Plasma levels of nepicastat were higher in female rats than in male rats following

a 30 mg/kg oral dose.
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[0204] Plasma | evels of nepicastat in male rats
increased linearly with increasing doses between 10
W@ ee9A0055g/ kg, based on val ues of AUC totai. POR0S3008/072357
Pl asma | evel s of nepicastat were hi gher in female rats
than in male rats followng a 30 kg oral
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f.n ats., l.eve
of splea8E Ty Blir” BPls ALY o5 Ral Mt G Y 2 g2 vt
led|@sNRapidavtat A 2vdie gRAWR LN ih Blems. of nepi castat in
brain were greater than in plasm. Exanple 10 [0207]
The purpose of this study was to deternmne the 24
E ime course of the effects of nepicastat (10
nmg/ kg) on dopam ne and norepi nephrine levels in the
[09B AT EAUrFoRTFHY sful MAMA FetBrmnSih O 8@ 40 Rks GRS @0l of the effects
spont aneously hypertensive rats. Catechol am ne levels
oﬁmp@aﬂ@a(é(}rmg{kg): orl dopmids ag] n@epib@phribg, lewahdlin2e hoagergeric artery

fter aS| adm istratjon of .eit
foflish e selt0a! AR i Top Rl hRaRbere 1S rGaggpotamine levels
w208 kurst Xt @e@ 4,%7 sweek] @ladd 208lo8rsSRN a4 Sral administration of
hypertenswe rat's (SHRS) wei ghi ng 300- 400 granms were

cithier pRpeehstabold mavdener whicsi(dH6% ddmlkani mal s wer e
wei ghed and randonl y assi gned, the afternoon before
[0%6’@ 9§’ g(fég%{ J! 72\)ng rqu olglflltﬁ %Soﬂtgﬁéq%@dhg%&é{ngﬁ% g??g%ﬁg?y %ighing 300-
40®egra¢@smte atloxilz@d rfgé&glndrwateslaﬂghbltmnal Aafimalni wéeatveighed and
of vehic| e gnﬂk) to be sacrificed at 1 % 4, 6,
rapd onj,_lz asgigne ) @ftﬁgj&pg GB , & pg of VQB% ollowing treatment
t(e5inEeghofs): th m%?hm ﬁiﬁ ¥ heRBE LRGP 1
gr\?\%@ (tl(.‘}l 2?% gr gﬁl n %Ié%?% e i 10o%lyl gﬁggsan orgﬂ%t/%soerasmg ©
orthatmiaothdotbef adntlai(30 enldad)ito bleespezaiﬁc@d atdl, Quds 608, 1) 16, or 24
h m /kg. Al doses of nepicastat were adm ni stered as
Yfee base equival ents and prepared the norning of
adm ni stration. [0210] Animals were dosed every mnute

(0209 WEJifkstg wak spahédidddee thbydkochloridh saft and neﬂi%ast@tﬁwa’%rtﬁssolved

24 hours follow ng adm nistration, 9 treated ani mals
inaighicl (@BhOE fceyigldi avearal dase ehas sewld fhstaidmarisigiodhn repeated volumes of

I(P%ld&t haml dgge{éagf 1"n v‘é&%’tat grgl 1n?sfterec¥ %ntﬁréec lbgsea&ﬂm\aalents and

arves and

pr&flbwedr&ﬁeﬂiﬁrﬁfnlgmfadﬁlﬁﬁmat@ﬁ put in 0.5 m of 0.4M
perchloric acid in a centrifuge tube and the |eft
cryotube.. Both tissu

I
lﬂﬁ‘ﬂt ot %ft@é & %@g@%&’ fhe qRTaINg; of s e add 1s ?o‘kédS 12,16

anﬂt 24 ﬁgurg fol\f@%ﬁﬁé{ Q({ﬂlﬁls%ﬁgt{ Y9 %Et%& ka5 réﬁdl @V@ﬂlélemﬁﬁﬁals were
det erm ned usi Cwth electrochem cal detection.

anAsthtttlaedM1ﬁEhaicﬁthd®c dmapaata«hra,nd phalsfrevesaurpl sl mescetctialegnry were
rap1¥11y Iilgll'vre”stre]c? atl)lldovgfglg & m”lthe mesenteric artery was put in 0.5 ml of 0.4M
perchloric acid in a centrifuge tube and the left ventricle put into an empty cryotube.
Both tissues were immediately frozen in liquid nitrogen and stored at -70° C. Mesenteric
artery catecholamine levels were determined using HPLC with electrochemical detection.
At the time of decapitation, plasma samples were taken by draining blood from the

carcass into a tube containing heparin, and centrifuging at 4°C.

[0211] Each treatment group was compared to vehicle at each time point. A two way

analysis of variance (ANOVA) with effects TRT, HARVEST and their interaction was
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carcass into a tube containing heparin, and
centrifuging at 4C. [0211] Each treatnent group was
w@eowparwas t o vehicle at each tine point. A twoPGEYS2008/072357
anal ysis of variance (ANOVA) with effects TRT, HARVEST
and their interaction wasperforned. A one way ANOVA
paformed.adt ore W%T ANV pevitlfantel TRF veragierfioamed dar caphrbarvest time.
ses  bet ted a d veh le an

PaéliWIr%WI S%{ et eetﬁ ttreat agg Vgl[l %malu ?aﬁh%r_m R%IP{TH were carried

oukt BRing Mkt LGV SDRtreRpy E@&orittbﬁtll%k&pémﬁaﬂiwm S@or&tfcOMNorepinephrine
rate. hbreplne hrine values were significantly
valyssovars pigntigently (- Qpe ipesrehahyshiele oplyeat shad hf figge point. Levels
[ ] I ( < I
W%&etﬂ%—ghouyetp%s% %}Wv@&h@ éirlné/ r?elpquge)\ﬁ/le 80141} Iyo‘ﬁﬁm?et levels were
sigiifjedritlyqpn0.0y) Ku}gﬁ& 5 tl’(dsg lo€ Welﬁlbka:mtttlims and)f6 Mmetiuredse tiates. The

the 2 and 6 hr, harvest tine
dopapaa MEFHBIREEIARIR e S G %%413%‘? o) gicaighihiap those of vehicle
tre(a&ﬁoan%Als af ﬁ@tleﬁ 4 %%dtlb%ﬁr Qlfne\f)gﬁftsd e treated animals
and 12 hour tine points. [0212] In
general neplcastat had few statistically significant
[0312dotzsnomnl, msi@ﬁﬁt@trhad fawts@tvtim@;igmﬁmmt effectpon rnesenteric artery
dopam, ne | eve i stra
ol FRRERG of Uentuist i SRy Sofle il o Rty Ao in
spntafleouly Bypettdnsiir§ a4, hour s, 8011 oM 619241Q1%hfsgfollowmg dosing.
However, a consi stent increase jn the
Helspyehi feORBStERT Mspene i thadopaminemerepinsphye refigsoere observed
ac §tmo%t of {ﬁ% ffrktr B hél[g HPHEH%H]%IY[ tXEMRE r{%na%d ﬁthamﬁt 1}1%6 %ladchanges
Rarvest tine no ch anges 1 n any e three
inpay affticehige pefatmeads eerasbserisdnpl e 11 [ 0213] The
purpose of this study was to determ ne the effects of
intraignous adm ni stration of nepicastat (hereafter
E d to as nepicastat) on the | evels of dopam ne
and norepinephrine in the left ventricle in
[0DP3 |2 DHEE -8 Y of ahi- sﬁﬂZWa@ £ CRkBhd WRe | ETFICAY &ITOURravenous
(iv) adm nistrations hours apart, of either
adm;histrateot( qfa%msip@(lhemft@ rypied 4o QS%pDMS@t) on. the iﬁVﬁlsg))f dopamine

anflsiinfi o & SREBRCARAL ISP RS ARY ohhPRu Pigived two
mﬁ@@@ﬂ@dv)a@ttﬁumsﬁtaﬁ@tsl <m ho{lﬂ&jaéﬂt & ineeRctiole J(75%'q%pﬂé@ glycol
Spr ague- Da i ghi ng 300-400 grans, were

+ aﬂSVo\AMSQ@ o0 amHké’&a% r15a@1gﬂ<|gbpf @epicayiitma Téssie merepinephrine and

doﬁ@%ﬁ%@?@g%qg%gmg @ﬁﬁdlgpﬁger tﬂ@ﬁstacfo LURE ergﬁ‘ﬁs?rraﬁon

t ment
(n=10 per group): vehicle (1.0 n1/kg) or neplcastat at
[02B4]nBkicgn td D2¥6¢k MphdaSpmgummwtseme@ﬂl@mﬂ) 4flsgrams, were

ifpgRyoehandptssia TR5uGE Dhe 1 5ot ahiod S Eirg i panigged. the
afféﬁ‘ndbnooe@n/e"'tﬁe st¥ap] easicads MR IoRGNIND laBh &l RSudsh8=16 ®€r group):

base equi val ent and prepared the afternoon prior
vehicle (1.0 ml/kg) or nepicastat at 15 mg/kg.

[0215] Nepicastat was synthesized and was dissolved in the appropriate amount of
vehicle (75% propylene glycol + 25% DMSO) to obtain a dosing volume of 1.0 ml/kg.
Nepicastat was administered as the free base equivalent and prepared the afternoon prior

to the first administration.
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to the first adm nistration.[0216] Each rat was dosed

ivin the tail vein the afternoon before harvest. The
wa@lompozlosms repeated 12 hours |ater the foll owreiyUS2008/072357

nmorni ng. Six hours after the final adm nistration rats

wer e anestheti zed wi th hal ot hane, decapitated, and the
[0RE§]t Eachrret e dosedsivria rihfd kayl hfan \ﬂ@% uféﬁnmbwﬁeregwst THée dosing

ventri a rchlorlc
WS 8o B AP B fatulthe 00U o P GloER Y0F e fna
admihis@@eh @rtwwaieoa@gthaﬁzedmﬁlchaﬂslﬂms edéi@p@ema@ endnbe left ventricle

norep|nephr|ne concentrations were assayed by hi

i gh
W%ﬁefqp&r W@\@sqeﬂcﬂglﬂdwglgh@}mt%@r%ﬁys ng&{aﬁg)laced in 1.0 ml iced 0.4 M
e o

pe?#hq%gr I&’cggcg‘&s%w Qﬁlt[ﬂe(aﬁtelial%%gll F@e@{?& P“%@?E@ ¥rrt§%et°d at -70°C.
Tivas dopuidrened fatpineshemcrepbentagonswkrcuskaled\W! high psefdrmance

performed for dopa ratio primarily due
lictugd ﬁ@?@ﬁ@@é%mm% chﬂghe?lﬁanﬁﬁ cibat nent gr oups.

Subsequent pairw se conparisons betmeen nepi cast at

[02173 %er@éKSaﬁﬂ%svﬁhaniaﬁcé/‘FAﬁOW)f\thlﬁrﬁqnéiﬁ'e@ﬂct':fo‘f’ Wl%ﬁtn%ent was

t est Bonf erroni adj ustnent was performed on al
pepfovabdiéy toserangpliriac.ar ByeskalWallispers pretormed ser doppanine and their
rror te °ﬂ;5%% %OZlS%Shb i cast at ag i stered at E ;
rafiy Rty o 0 iRy RCTSeh: Syeriias LR T HUP Y SHEWRY | SEDScquen
pdieM&d &Iﬂyarﬁ&ﬁ@ b@tﬁf@et‘ﬁh st antblell b s@dObhiclNGERASEMrmed using
dopam ne | evel s 472% and significantly ﬁp<0 01)

Flslﬁéﬁ dadbiest he BrypemeH ednstepit v merfaemeden ol Wyvaiqeﬁﬁ%ensure an
ovePAIP gxqmter(?t eéfs?‘t ol él{oer% drapi mals. [0219] In

conc S|on venous a n1n|strat|on of nepi castat
resulted in significant inhibition of DBHin the |eft
[Oﬂw]tNépid:&tamf amidgaedDaatl ey raptke Bsigmftant?2 (p8R2DA) decreased

Thi.s ud ses the effectiven of nepicastat in
nomvé?n ){‘ﬁVé’ 35% 6?1‘? g8 %ﬂeﬁaﬂ §h Qsﬂa legieﬁ%srﬂ%a)ﬁ@medevels by

47‘2*%3 AR 5ERNicah @ Ep0amy Eﬁ&éa%ed ﬁﬁ%o!ﬁ%ﬁﬁ?&%%ne%hﬁé Yatf%fby 1117%,
mal e spont aneously hyperten3|ve rats (SH

comgraecdgpwehicteraateddosesls. 12 hours apart at 3 10, 30 or
100 ng/ kg p.o. [0221] This study also conpared the

f. the enant i at
02 EshePs ko BuRHOR) SPBiwER i Pall il lylsd n Nieniican
inAthoah)of DIBH $n HeUElY vedtsiolc @O Spaked Dakhgeeftsect s of
nepi castat with SKF-102698, a DBH i nhi bitor previously

shown to be orally active in rats. [0222] Conpounds
epared and adm nistered as the free base
equi val ent. Nepi castat was dissolved in the

[0 Qﬂgrﬂﬁﬁ | Al arRual tﬁE é{?&h%ﬂ%ss{ e r@pﬁé&ﬁta{‘%ﬁ" ARAh&Lthe levels of
PEG 400:dH 20, 50 :vol for SKF-102698. ses

dophmye 4@l nd%épmafmhn&@ﬁ)thfgm(g:xofeft ventricle, and mesenteric artery of male

spontancously hypertensive rats (SHRs). Animals were given three doses, 12 hours apart

at 3, 10, 30 or 100 mg/kg p.o..

[0221] This study also compared the efficacy of the S enantiomer (nepicastat) with the R
enantiomer (Compound B) following three doses (30 mg/kg). This study also compared
the effects of nepicastat with SKF-102698, a DBH inhibitor previously shown to be orally

active in rats.

[0222] Compounds were prepared and administered as the free base equivalent.

Nepicastat was dissolved in the appropriate amount of vehicle (dH,O for nepicastat and
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nepi castat, and 30 ng/ kg SKF-102698 were prepared in

10.0 m/kg dosing volunes. [0223] Fifteen to sixteen
wowr®@r/o1085 mal e spont aneously hypertensi ve rat SPCBHR)8/072357

(Charles River Labs) were all owed food and water ad

libitum Animals were weighed and randomy assigned to
Plfn08fdH0e 59801 vohivalgfor riédt-h@H198gridesss of 8) 16i 3d,iandel®0 mg/kg of

wat er vehicl e nepi castat .at. 3,. 10, .30, and
B M 6 s ki EThae B bRl 1B g PoidrorfREs
water, or 3) PEG 400:dH 20 vehicle or SKF-102698 at 30

[0223|K fredrahsixtadn Wwesk dldsede soatdngolddy Bypertdfdingrass (GRIRRY €Charles
needle) three tinmes 12 hours apart, beginni ng in the,
t

River hiahy. Wate gilevafblrad ang et tIRitHe doemakt weigepgighed and
raﬁ‘&ﬁﬁl&?ﬁgiﬁé&fj tMbhd of ﬂ{eofom@%a%qggﬁgg?{ gtteoﬁ?sf :i @Qﬁsﬁl[&ﬂ water vehicle

cort senteric artery, |l e were
(dHaP),dbrynépacases taed, 10eiBhed] 1p0 acgligi B) Coegodnd! Bvht 30 mg/kg in

. hi oric aci 0 in.Liqui ' en, .and staored
il et 3 LG GEREN hebiskh & s rab R pREERE. Badirat way
ddsedefil r@td.,oﬁb%ng’\@[%%va?g%s@éﬁ[%% ke Bihes PEF AQUIEBPSE Begﬁﬁh'ir% in the

chromat ogr aphy and el ectrochem cal detection. [0224]
meming. seki six bfurstadicr she dhird aloat yatesworsr angsdhcfigadnedth halothane,

The first ,series conpared the rat reafed with .
a1l S BB o B Bt g s sl s e il harvested.
wetghdd) plaRed e icee £ Me peeRiorielacifidRts in Aqul@Mesg@ABiHd Gored at -

one-way anal ysis of variance (ANOVA) with factor Dose

708hd blibwRri fepamiee gnd DagreNasPEIcr epnserir#tions ewels #ys3gide by high
pe%ﬁgmﬁﬁ&éﬂqgt}]cgﬁﬂ&&%g@% S%{c?g%étk%cggﬁwai 3@‘[95‘[?)%{ epor t ed.

alrw se ySI'S en trea and controls at each
dose were carried out using Dunnett's test to control
(0224 Eoupeciicreol statissiealednabisey ate. perfoemsé cDind fisst atricst donglared the

test conpared SKF-102698 to the PEG dH 20 vehi cl e .
raps Eeateed it B ﬁoﬁf‘g} 0 IRBHHEH et papuidEEet ? (P o vehicle
contdl bifitdakal AlGRHhaRAHBA! 65b-GRPRANDEs BrhariRGRI (9;?@@%}%) &tith factor

doses of 30 ng/kg using a nonparanetric t-test. '
Désguand birchinigs tactoa | Dgn atag spesformnp doe dacte pss@samat stran separately.

SKF- 102698 at d f .30 nmy/ kg.  Si i ff t
ORI E-al s rdi RGP sl e ot coch dose
W%@: cféﬁ‘i&iablfl?ﬂégsg%%@&h@tt’gitgitetbedlﬁl@fopfthed'b)f cPiIhRNERSsed&ror rate. The
Ol | OWS:

. Chane:S/gOrrg/k - Vehicle)
SCMER stagtisel test sgrnngrﬁggSKF- W ) %kﬁ@&ﬁﬁ%wm@a}emed group
' i.abl I it e
oS SRR, SV OEEA, LR rhodbune 5 o
nepiasal arelosE et hatkiz @Bing idh@aaicaty Blestc X oK thwastistical analysis
significantly (p<0. OS%Q%greater, t he nor epi nephri ne )
cw&@n@qpaﬁaﬁf@%tmg%fslioa ficdased 9F 3G ew/os) Singaer diffgsent vehicles
RSN ASLA0GR QERRLNS.A S RBNLL gl f fitrence
asrfglldegs:of nepi cast at .

[0225] Change = (30 mg/kg - Vehicle)nppicastar - (30 mg/kg - Vehicle)skr- 102608

[0226] This new variable was tested for equality to zero by the SAS procedure General

Linear Models.

[0227] The dopamine concentration in the cerebral cortex was significantly (p<0.05)

greater, the norepinephrine concentration was significantly (p<0.05) lower), and the
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[ 0228] Dopam ne concentration in the left ventricle

was significantly (p<0.05) greater than vehicle at
waelo®es21wss 3, 10, 30 and 100 ng/ kg. Norepi nephrPEEUS2008/072357

concentration was significantly (p<0.05) |ower than

vehi cl e at doses of 10, 30 and 100 ny/ kg. The
d@@@lam/mmmrélpmn eghosisranificantly (D). Perbasér thowmelritlelag doses of 30

i f cantl (p<0.05) greater than vehicle at

M@Pﬁg %@ %ﬁ and 100 ng/ kg of nepicastat.

[ 0229] Dopan1ne concentration in the nesenteric artery
[0028]IbiRsunvias cSh@ﬁ'trﬁtil(Qﬁﬁt kh,e [ep<Gen@$gle @V&&h@ﬁﬁtdﬁiﬁl@ (p<0.05) greater

vehi cl e at doses 30 and 1Q0

thag Vel Hlosereot dn é‘én?{q 5@4 30 o@%gk&otN%?@ﬂ‘?H%Fl@sﬁppgﬁntraﬂon was
t t,:1
S AP ED B et Pse ¥ TR el ke The
degain@reynoneyisedirignirdtiociaribd defi(yeadidkoyagsigaitieanttyn@r0.05) greater than
ehi cl I ses cast at 0230] In the
vebisle c%f%l’&% élil%\?‘;% ﬁi& g ﬁsé?ht wi 1 h vehicle,
Conpound B resulted in S|gn|f|cant i ncrease in both

(0929 anD AeniAd toner@Rtie ART he emeRARrR Ldnterdnsk BARsNRas significantly
effect on the dopam ne/ norepi nephrine ratio.

(pRBO&pigrapirthare viekiolsl &t dases oidgnlilf 38aand Y00 owekg. wiNayepinephrine
cotnﬁgntﬁa%fs)]% %&%/ag (r:]o 1@}1&%%@ %Om %%{t%)?lrlegenp e%lcq 1)at 1(% 03%)3 1lld l180 mg/kg.

Th/ee&upahﬁme/@epamns rate@smlnttﬁel nieBerfer$d amrp v bigh{Tlh gds €)<0.05)
opam ne and the dopan1ne/norep|nephr|ne ratio
gr(:fﬁ@dhmyehl@e@t i dosspof aenigesRi-cant |y | ower
nor epi nephrine | evels. Nepicastat was significantly
(099618 &h{ € bﬁé?uf re@ét)vettg %aﬁ%?%ﬂﬂdveﬁlc‘?é dRLhAD resulted in
norepi nephrine levels, and increasing dopam ne and the
siglofeanit medreuse élpbmhpiupamﬂler atdi mrefidgdeihe (p<Q.0l, and had no effect on

senterjc artery, relative to . tre ehi cl e,
O BRGBLG B PBSar R. VE PRI RR A kP Besg FRny aver with
e?ﬁﬁﬁﬁi&ﬁn R b EieRaITE@<0@1§pi nephrine ratio

p<0.01), but did not significantly | ower

nor epi nephrine | evels. Nepicastat was significantly
IO%Hel%etN t vendriglp<olagyy ta wemimeninysish vehiglcat-ompaed Bgesulted ina
5 TEPAE REoBHTDS e RS FRSb BRI Pg P b0 s i

ndd Sighﬁ“ﬁﬁhtaﬁ lowelr ho%ﬁrepﬁ:@t?eﬁl%ﬁel@.t N3@camdtk@sls[gnﬁﬂi®ntly more effective
erebral cortex, gan1ne concentration jn the cortex
(pﬁ/aé)lkrf@ﬁquwﬁﬁ gt oateEne meLapItspPiring el epidcingrepgipg dopamine

a &ﬂ%ggg/gg Qhtic0 no/ kg. The increase above
anﬁﬁlc m&% éF ater eorISKF 102698 t han for

nepi castat (p<0.01). Norepi nephrine concentrati on was
[0232)niinfthe arséngéronmtery hahitive o tbtamkor wBKFeiioRE6 98 mpamat B resulted

o R S L RSB s o -0 b

difl aldt Qsgrificanbl§ 16QEF %&e}ﬁﬁfe@hﬁﬂleg MvkisC aNehiadt<Rad Significantly more
reater than vehicle for SKF-102698, and the increase
ef%@bv@ (p<0.01) than Compound B at lowering noreplnephrlne levels, and increasing

dopamine and the dopamine/norepinephrine ratio.

[0233] Comparing nepicastat with SKF-102698 at 30 mg/kg in the cerebral cortex,
dopamine concentration in the cortex was significantly greater (p<<0.01) than vehicle for
SKF-102698 at a dose of 30 mg/kg. The increase above vehicle was greater for SKF-

102698 than for nepicastat (p<0.01). Norepinephrine concentration was significantly
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vehicle was greater for SKF-102698 than for nepicastat
(p<0.01). [0234] The dopam ne concentration in the
wo edov/ovwst ri cl e was significantly greater (p<OPOWLYSI00$1672357
vehicle for SK-F 102698, and the increase above
vehi cl e was greater for nepicastat than for SKF-102698
lonktjlag]y)ehiclmf%erﬁKfeﬂ)Wﬁ%ea theadsercasd was gepstendor SKF-102698 than

foﬂ Iolgf eré'lgtg{ r(g ? mehll"ﬁ% ﬁdovrli\)/léltglii]%e %Er%qnq 2@1%%& raglgﬁ t1|n t[he cortex were
sigrAfemelg (0N Nephéd fRnr edhadlé er tSKN@(f)B@Be afi®@rtBe tih@Base above
SKF- 102698 ( <O 01 The dogam ne/ nor epi nephrl ne

vohiplg was gigateh r|Sé<fFr QRO98 ithan fer drveasst g% dant | y
(p<0.05) greater than vehicle for SKF-102698, and the

[0? > r”g%f:@of%glgﬁg’ 8C %ggﬂé&% 251 \{‘@angéﬁ @Eﬁﬁlgfeggaggwlﬁ@aﬂ@tgréa%'Ep<0 0D

theo nehmlb rfat BEAF 10269 eandethe micecdse abotevahiclasvas greater for neplcastat

an.vehi.cl e for SKF-102698,
engi, 805 SKF 0¥ B0 G NORG ety o horisin NepRongFent from
vehad it SRIET 888 IBeatNOkt MoRBRE HBRmERNGEML h&ibRht Wahificantly
significantly | ower than vehicle wth SKF- 102698

loweedt n@rnpmealnmet rfé@tmetct vghicle mepé chat AKISIGRAKI eieQly. The
| ower nor e ephrin vehi cl e r h

o e e e R 15 bR e R EAFRLS: (B erceter

thhie L Ehiviertbf SKIFE1 00608, SidahE fin@eiit labo ey eali@s wal diedt@hiof hepicastat
than for SKF-102698, and the increase above vehicle

thog B SRERA GAO9BEP<ADi cast at than for SKF-102698. [0236]
I'n conclusion, the data show that nepicastat is a

OBSIEN UpB, 0000 11 00 RGOS SO, Sl s

than xvdhadle sfoaf SKIF- 102698, hiand thfe ﬁﬂfﬁl‘ﬁﬁe odlalvedoslasle was greater for

NEER AR Ei R 5 R BRBR! Nonevanhiem cOnsaRiR e pas signifcantly

loWEP MR NI ci Rvidl ISKH 88981 $]UBSerRl aAQ MRAKGNt with nepicastat
Furthernmore, nepicastat was nore effective than

si@Kfcaiigelog ciad ndrepineemearclativarto eichicknthorefhtan SKF-102698. The
ventrlcle effe i n.the cerebral t ex

aopgiiisyiac e dates e 3oy Ry 8 FrFsbEP s bb i ser than

v shan ERSARRIFE] 00898, 0:d 7the NRRéEaSbeFc VERSclP AR &lerdfE nepicastat
adm ni stered as the free base equi val ent. Nepi cast at

thamor 1 90281 e were di ssol ved in vehicle (66.7%
propyl ene gl ycol:33.3% dH20) toyield dosing sol utions

[02%6]3@%0&8&%12{1 2[38 ?%11[8 gﬂ&l\)@ g{airtrﬁ%ca%@at ?ﬁot@l{ltdglggﬁﬁs%ﬁ?ﬁﬁqn Vivo in

thSpieagueri Oardreyleftatestriche iagd bﬁgbth@or?di(bfgﬂ}m six\Weuss dfed the third
ﬂ i odi n defj ci ent dgi eig (Purina, 5891C, Lot 1478,

ofghisgeral 0@%234%‘“1556? QUIS SR eir &g BT ﬁ!ﬂplﬁ%\‘% was more

potent than the R enantiomer (Compound B) in all three tissues at 30 mg/kg.
Furthermore, nepicastat was more effective than SKF-102698 in the mesenteric artery and
left ventricle, but less effective in the cerebral cortex, following three doses at 30 mg/kg

administered over 24 hours.

Example 13

[0237] Nepicastat was prepared and administered as the free base equivalent. Nepicastat

and methimazole were dissolved in vehicle (66.7% propylene glycol:33.3% dH20) to
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prior to treatnent. Animals were weighed and randomy
assigned to one of the follow ng treatnent groups
W@ p609/02398F group): nepicastat at 2.0 ng/ kg, nePCTEHS1088/072357
at 6.2 ng/ kg, Methinmazole at 1 ng/kg, or vehicle at 1
m /kg. Each group of rats was dosed orally in the
y@dedo&gg aseduttdne POl dppwipngtemspn¢angatienppsoxibantadl ydoggs could be

ar t., consecutive days. [0239] At four
adﬁ%lmrsfcére al?ﬁg&ge%’%ﬁ dose, on day 10, rats were
anest hetized w th hal ot hane, decapitated, and the
[ozm]tlemle S;irdiguatmmlegmais rmaglnhgng(a;zaﬂ eIk, mfeefehan\i@cﬁhedeﬁcwnt

hed. Tissue sa s were not harvested f
dl%@uﬁee hﬁ&%go Let gt Gud gsi Pr?é;z 3¢ iQdingsksy sgmple) %élbttwel“ days
pricb ERhhehO AR %I’%%él trQIY(fO%l? agﬁg\% 1t98ne dPfhc following
mesenteric artery, corte stria re

tr¢ammedi @bu;bsy(qaﬂaqmd grasu;f) 4ndp!lmastad ap2Ocinp gl ac@castht and.2 mg/kg,

SOVl LRl R B0 P, TR Bl 5 s SR entihet gty in
thE é{f&ﬂngaﬁndeE fol%w@g mornifig, AProdmbRRY 1Dh¥@s aphre 1bi I@Eondsecutlve

day of  dosing). Serum sarrpl es were anal yzed for T3
daya. | evel s using a radi oi mmunoassay. [0241] To
statistically evaluate changes in T and T | evel s, a
OF PACOEGHROBRESEH 08, 400 A B Sy FE M Ptz wi
ha&mﬁdtw t&capitatydirand I’ﬂl&ﬁcc(rt%k@(ﬁétuﬂ@én@ﬁié%ﬁ@drfbdart@@ $@recharvested and
one- way. ANOVA was perforrred to detect if a significant
weighgder Bigeue @%Sa\wﬁ mef hywetied Bam thg mpahigazels groupsss they only

se%ﬁ%ﬁi&s&g ko‘is ‘?&Ecg &ﬁlli‘na‘tloﬁ%tf@ﬁ%ld%ﬁ&fﬁ V‘Bﬁl‘r’e £t artery,

out u strategy t'o contro
CORDCR eerndmﬂmzttum wae emnmediatay placédin G M |1®t1| peadhl@itadoyd hisd analyzed

of catechol am ne | evels, a, one ith factor
OD%EPWQ@TB’&@SFH%‘M%W% @%S%%%f en treated

and controls at each dose were carried out using

[0Z4mherbitl l!al%&i §z§rﬁ E@Qz)érét@k&PﬁHa?' 3td1e, exaRr9 (@Eto’\%ﬁ% first day
error rate. Nor epi nephrine l'evels in

Ofnebﬁmékt at Sqm@atsédlplml vedre amhezeldotfm@,u §ni didcaht | lgvels using a

ragl ga dallfferent in the cortex conpared to vehicle
SHEPSMO%t%d0ses of 2.0 and 6.2 myl kg. Nor epi nephri ne
levels in the nesenteric artery were significantly

[OQ@HOT(OQ)ltlitQ‘ABy codluitbehzhgls and; Gn® TR, doBnggrfeuipdascline was
nor epi nephrine levels in the striatum

and
calgaiaterh rgmths A3y (HpEme point| Sion-Rasapetip typavay within qulgegt analysis
oMﬁg&e A?Wﬁ coﬁ:(ﬁ{c%ﬂr sd QoM EWa lAq\IGVW \KJ% perfo%é&glo detect
pam ne Ssina hree tissues were
if alsgmnﬂaanadutﬂreyencp HOn0&ntdi béairedt thme\aehhyséséaemmlrc@htrols and
eaﬁﬁ pt?%?tgg%it }gpo%p Wgreo Eameg n’q/ gng %Ss%etgs %éq} strategy to control the
experiment-wise error rate. For statistical analysis of catecholamine levels, a one-way
ANOVA with factor DOSE was performed. Pairwise analyses between treated and
controls at each dose were carried out using Fisher's LSD strategy to control the

experiment-wise error rate.

[0242] Norepinephrine levels in the nepicastat treated animals were not significantly
(p>0.05) different in the cortex compared to vehicle control at doses of 2.0 and 6.2
mg/kg. Norepinephrine levels in the mesenteric artery were significantly (p<0.05) lower

at the 2.0 and 6.2 mg/kg dose groups, and norepinephrine levels in the striatum were
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[ 0244] The dopam ne/ norepi nephrine ratio of the cortex

and striatumat 2.0 and 6.2 ng/ kg nepi castat were not
wae@altiosant |y (p>0.05) different from vehi cl ePCDKES2008/072357

while the ratio of the nesenteric artery at both 2.0

and 6.2 ng/ kg nepicastat were significantly (p<0.05)
myigglady (lpggﬁO)/éW@I @ bothtthe!2.0 208467 migkg hiese Zroupsy cempared to
Véﬁggg¥%£€|castat affected thyroid function by altering

r total T levels in the rat serum A dose of

1.0 ng/ kg of Methimazole, the positive control,
[0343Dbpadaing lewelspr@ll Glxke kides adrelidbtlspneficaintn (@td.05) different from

treatment days and T levels at day 3 and 7, conpared
vahisTe, et ol GORE MS12.0 o 0.2 ke se EHDRIMRPIFAY S o

treated animals were only marginally (p<0.10) |ower on
(0944 Tﬁ@ﬁopa{rﬂﬁé@&rebﬁﬁ?m ?Jtlo( 3f theOborfex2ai®/stiBlurfl & NQland 6.2

cause any significan changes 1 n dopam ne or
mg/fivg nepiceysitneph mohmglhlﬁvaitley (peﬁ Odbqbléﬁwremeﬁnm apiaie pintiahewvhile the

raﬁ%troé chh%llhn%;elgtgré %%tgtg/at ontEEZ’O& f@i 6(:1’%I &gzlé% ételigllﬁa?s al% n&/erg significantly
(pRODSPhiIBRANAATHIAY BbntvAs observed in the 6.2 ny/ kg
dose group, but no other significant changes were
observed. In the nesenteric artery, both 2.0 and 6. 2
[02451iReidyer ﬁ&mr&a%mfkggmm&téﬁafﬁch thyr@&hfumythrplaoaltﬁsmg free Ts or
toLa? \fefevgl s ﬁleq’gtp Hn[ﬂ eA L€ h? 19 g/E% gpMe'thQﬁg%lg té@ 951‘[9\59 control,
o am ne/'nor'epi nephrine 0S,
s@tﬁfiteﬁﬂtl@ (pW) 0h) l@@zesedgm levelaioh aﬁhmgﬁ&lt(ﬂa§§ﬁl’!/(ﬁm4 leﬂ’els at day 3 and
dopam ne | evel s. pi castat appears to b
7 éP?I’@é’qu\}% Vehﬁi%?qngp -off4 iﬁ‘d ]érﬁfrfge BieHEReRly |tr§§f@(e{|aﬁlr%1§/ gere only

m ghﬂug ?a%g(f)tl%&e&{d lﬁge mesenteric artery than the

reb ex or striatumfollow ng 10 days of
dosing in Sprague-Dawl ey rats. Exanple 14 [0247] This '
[0246ldyepicastap €2 D arrfedl mgskgedid mot naust ey dagrafdane (@r05) changes in

QR aBr PR P RO G0 1SS BAPAIT IR "REBS B e A cp compared
toNRhR 1D eRAthe s8R@ s We hrdiadIHOdL i fidsis |(1§J<EIFQO t @ecfcabl indhideipifiephrine
of 8 dogs per group and dosed by oral mnistration

lewltwsntbéﬁwaé imthe Ndpng/hstdase @epapdbt ﬂpeﬁ’@@r pignifigartschgpges were
ob%érv%(li:’ nafﬂdt Smggnkeg pll dRJ)thgb?%Cd:I 36781§§<g3§fs élé/&ais?a[t yproduced

s@[ﬁﬁéﬁnﬁl@ @ﬁ@ (Eﬁtlebvﬁﬁ@lbrdp&te];ﬁrlﬁ@llév&lﬁﬁﬁdts)gtﬁﬁfanf[lQU(’p<O 05) higher
days. On thefifth day, each dog recejved a singl e dose
dapaminednaseningihging nirtiohe corpedeioe Vé@ﬁh@aﬁwlbdl%lssgnﬁéﬁ@rlg changes

o‘tﬂé{y@& ih Qi% bRk 0SS SR gprieﬁitaﬁflt gl%p%gt%yto”&d ﬁﬁ @t]'?\% inhibitor of

ney co tex were rapl arve wei g
dapamieal f-h§dbxiape it vivar, lvutlagredter felf@ztem the Ilnemutedlc artery than the
ni.tro and .st or -70C T itate
coRe ISR R0t DHEUBY f%ﬂe Wedis %]Ey- SHRER O &t
(D), each
Example 14

[0247] This study was performed to determine the dopamine and norepinephrine
concentrations in kidney medulla and kidney cortex from dogs dosed with nepicastat.
Adult male beagle dogs were randomly assigned to four groups of 8 dogs per group and
dosed by oral administration with nepicastat. Nepicastat was delivered in doses of 5, 15
and 30 mg/kg placed in single capsules. Vehicle was an empty capsule. Each dog

received 2 doses daily, morning and afternoon (8-10 hours apart) for four days. On the
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ti ssue was honogeni zed by brief sonication in 0.4 M

perchloric acid. After sonication, the honpbgenates
wawere/zwas ri fuged at 13,000 rpmin a m crof ugeP€USR08/072357

mnutes at 4 C. An aliquot of each supernatant was

renoved and spi ked with 3, 4-di hydroxybenzyl am ne '
fiffiDdidA)caels dpmreschvall astinglddpsk inTthe nexxningendftho dograwhre euthanized

.S | e .wa ubjected tq HPLC separatijon usin .
si§ e R D o cethol SHESHARRU TiedS4R cortox were rapidly
haatddl hatdhed, pladddtinCol® 0@ MgpdrthlaAe adid| Fogar inf kqge n@fogen and

2.0 n%/gL to 400 ng/nL for each anal yte. [0249] Each
steradry1/8° et er mi nati on was normal i zed to the wei ght of
the tissue sanple and expressed as ng of anal yte per

f ti e : t j: . 14N .
(0BARTE bz contiftraiORC S o RArRC (REHAUopamine (D). cach
tissae mas @pmoegphrddnley boefcenidatdn an 0 @DVINErcMerie aaldt alfiedonication,

for each dog. In additio e cal cul ate ans, and o
thg PamG AT aTra PeR Lot a7 01000 Sty fem ey Tt haphiics at 4° C.
Aﬁ\@figu& I0? Chdediph Rfat286As LERMABMY BIKRH RyitHEX 3R RIrd8 benzylamine

[ 0250] Mal e Beagl e dogs (Marshall farns, North Rose

(DB Anes giimgl bendwén Bheléxtiegt frorme casbesinipic e sbjedigd to HPLC

The. .ani nal s re al.l ter.ad lLibitumand given,. .
sepEat e SR SfhieA 1B lBhm TRlincahpd biTh Pl ymie or 20
ngh®s. A adinksr @Rge 6 2.0 Ag/iIold 408 MPmILrfeatdeRAhalglcOUps (N =

8/ group): placebo (enpty capsule), or nepicastat at 2

/kg b.i.d (4 ng/kg/day). Each animal received 2
lﬂgg%lelgacaaﬂmgv,te %@rml@?gloawsmalh@éﬁo (- weighiorfrthe e symple and

' d t ,
exﬁﬁﬁs d%is gé ]3%? o aa!ﬁgkrf?es rIi)'(éll %r )opql\ggs%e. I 3y pﬁonla?lﬂfatn%ﬁs Ji* edoparmne,

nmeasur enent” o sha | evel s of nepi cast at
naatydnephtiac hod am res.of dopalineadnw@asradoh lte abedinephind@sicentration

SRS BRSPS MRS P B BB et

dRniofl Mrdech dralyRe ENPDAMEIRRSwer@PRovid o EacHBAIHAGRBRup.
of plasma cat echol am nes and the other for analysis o

nepi castat . [0251] Tissue sanples were al so taken
e dogs at the end of the study in case it was
deened necessary to anal yze tissue catechol anm nes at a

e B 0t h a r e
o B s 3B AP SR NG R 016
wanesthit thzethdwi tThe s@hdlmyveerdlvadbidted ad WBtumg bkd givew food once
aced on a necropsy table and euthanized with asecond

o]
dalglﬁjaéétliodw M. pR RV Bietrandonaly asyensg, tewne oAthefgllgving treatment
' ral St 0 dom nal . L.Qci. i :
Stk e R Tt U T et L
mg/ftgd/dagf. t Paentninad]l eccelVvee 3 kiokds dwaly, openied dnd efgposa (SRE) hours

frongal be of th erebral cortex and a bjQpsy. was
aPRE ef??llﬂaﬁogaéa@af?ﬁﬁé@ﬂ\;oewgev@émé?ﬂ af?ﬂf e Vb AR ag ryasprement
of HIRGRE RIS 8F AGichstaf hRd RBtcbiblhh Ml d THet BIBSERvaRNDllected in tubes
stored at - 700C until anal yzed.
containing heparin and glutathione and centrifuged at - 4°C within lh of collection. The
plasma was separated and divided into two samples, one for the measurement of plasma

catecholamines and the other for analysis of nepicastat .

[0251] Tissue samples were also taken from the dogs at the end of the study in case it was
deemed necessary to analyze tissue catecholamines at a later point. On day 15, 6 hours
after the AM dose, a final blood sample (10 ml) was taken. Dogs were anesthetized with

sodium pentobarbital (40 mg/kg, iv), placed on a necropsy table and euthanized with a
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[ 0252] Pl asma norepi nephrine (NE), dopam ne (DA) and

epi nephrine (EPlI) were anal yzed by HPLC usi ng
web@enewshem cal detection. Plasma concentr at i BCT/U$2008/072357

nepi castat was determ ned by HPLC using

el ectrochem cal detection. [0253] The Box- Cox
setorhfastiomol @n@wbarbitda(ﬁ@ ang/katv)t h°e ram@ brlatmﬂrma@h@mcotomy and

ropri at.e varia L1izin nsf ence
PR AR GuE A RRRE R Rior G ok PR T IE P Gna ten
vehBell@wTae akdli tvak opénddi t8i dxpodentht |Tﬁ)nEM\ 1@&&1@&&1& fo@idbﬁm cOftex and a
dog 1 at day 10 was set to O;. In (0) was set

to
bigpsysy#gtakahe Tin yasimeswerepesigkadmiliced phdeod Gt M gerchloric acid,
nd treat ment
ﬁ%%?g%gﬁa%ﬁg¥5rla yég%belng(ﬁlxe ngﬁ% %ﬁe dog within

treatnent being a random factor. For the fixed
[025Z]cRibsna troeepimdphriact (NiE}) beédpaeeme t(be\)dayd acpindpheine (EPI) were

LGRS L e S, L1, Ol rene BELte
whQIHirASAR BYEHRLC %'sﬁ%'ei’écﬁgcﬂé‘%ﬂlﬁeg deRReti GONTRAST

statenment, "which correctly takes into account the
error terns for each particular contrast. In

[03531t Theu Bax-Caxhanséermesionss indbensesh theg the dogarighm rreast an appropriate
va P stab111£1|€1§ tr%{lsl'fgv\ﬂ]g%tl%lf‘llp é"nscgsalltanalysesgw%an ﬁll],la({ Ihe log-values.
S error e conmparrsons u

TI&SIB@U(bélwaqu@ﬁlﬁ’tﬁtléﬁ Rinét) &f the DA cmdehﬂrzlitldﬂﬂg dognpadap 00 Svas sct to
and require the error nmean square. [0254] The tine
0; p]équoédvaéfse%foe@éﬁﬁm@t afle ddysisavay Perf@medsising ¢ méxed model (using

l#ﬁtrﬁf)kElt) ffl H%I LN dhentRAR B ﬁ(g*’i: V%Ml@?ﬂéfﬁ%}ixe% andhthe dog

ese tra ornatlons conpare edcC eat nent
withie tauiang bemg atrivedonti Eatore or thedined @ffettaetht interapdomibeween the

fol l.owm The ste state peri flned tq start
daatan@htg fithigient piag NI POFT G @f@gmﬁl@e b g apd placebo

WC Dadidie ! BY to CORL I @ntlaSts SHAL] gléﬂﬁkﬁ Yusing the CONTRAST
significant. However, since this nmethod can fail to

stdement Walobm@mehﬂlyytadihsamgw m@Opntot(he@sror m;ﬁfpre@ph paitightar contrast.
h th f t
IngSisaiy BE oRTHGH FaEp e 105 LSyt mPub S PF v s the dog

mEdH sfquh@tfsld}ts dii@ S Rehifthe B8mMpArBoaS adMto Shtabl@hReSaldPdtate are all
was cal cul ated for ‘each dog individually, yielding one

wihig gleg gempamions,| and wplupgrthaereorsnean sspfl€s on t he sl opes
were then cal culated, with Nornal theory confidence

[02?1]?%62%1’5% {) of Qteufs? stgréaxgasséa (ggate@ ﬂ% %qge %Hﬁ’&{' ﬁrﬁﬁs%ormatlon

zero was test
(cf. 08 PROE aﬂ}ILM maﬁual)’;ll Qukst eghsfokhiasiosd omepanalayls i m:wmt mean
used asthe basis for deterni in g whet her _t he.ste

with fiecaysgreeqy hadreatmsat m?anse? g H@n@oﬁQL‘eWtr}gat Tlafnsteady state
pe[rlgaﬁﬂiiﬁ/&ﬁrlo %&Wpﬁ &ﬁ@ﬁfs@tlﬁﬁ?oﬁﬂtﬁgl " ang tRURaxAER GARAWhich the

produced decreases I n
H@ihastmwnmEst @Qsti‘usftmh]di;) sigmidicER| Hd_lwegftr fsuicd)hlam]bthod can fail to detect

a %i&(?(ﬂ’gylr%?ip%}n% %ngc%g‘s? g? all?pnea sI r?ﬁc’gn?be the c7a565 h];r%l g?e s?ope of the analyte
concentration during the steady state period also was calculated. The slope during the
steady state period was calculated for each dog individually, yielding one slope per
animal. Univariate statistics on the slopes were then calculated, with Normal theory
confidence intervals built on the mean slope, and the hypothesis of slope equaling zero

was tested, and its Normal theory p-value was calculated. This slope analysis was used as
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[ 0256] The peak decreases in plasnma NE and EPI were

observed at day 6 and day 8, respectively, whereas the
WEe@k/0216F eases in plasma DA and DA/ NE rati o We€BUS2008/072357

observed at day 7 and day 6, respectively. The effects

on plasma NE, DA and EPI attained steadystate at
thaﬁpsléxﬁonaie@lnynmng gvhetigr ghelajeadpotate deved wasspaetipg alfychanging
Conc N aFlzémges in plasma DA and DA/NE rati o were

%ﬁr Cantly different from placebo on all days

post dose. The changes in plasma NE were significantly
[055]f wihemtcofiparadptoaarbplactbod @Mﬁp 4 n9p16£m:ht C(ayﬁlgllklg bl3 d) produced

paost dose. The chan

Sl&fllﬁ?ﬁntt HestRtsFy nan i glélﬁt@ fl 58%) 611%8813@ %thédéféld plepifigqgt increases
Jrath ation of nepicastat
m%%)énn%aﬁ%g%%fg@%}%%%ﬁg 1r3| g le%ia({t pl asma | evel s of
the drug on all days. The peak | evel s were observed at
[025@lalts pokt ddosecs imoplas;rgznil\fE exhEPl excet obsfrvechet day 6 and day 8,

rele L e e Eereey TR sy RO HEC P Plrved

da9f7 BEPUSAE! REpdAvaY/ Kthe e@fedns RO ladhONES ek sh@BPE hBAREd steady-
decreases in plasma NE and EPI and significant

statp et appsedmpielyd.dsend GJNYa DEStRIRSNECTIRE LY. Tﬁleﬁs@la@a%mg @4sma DA
i.ahi bi ti.on h a3 ho- dr enal tem Vi
and I{%A@\CH[% Ir%tho DTG %%nlglﬁ%nt & g}éegl?n 1?]0(511 fag r 81)1( a S post- ! fse. The

chEK@dmh @labfma[NE268}c Mﬁcmltyailff‘d&%ﬁt ﬁﬂ@h@meb@aﬁi d@;u;t4 9 rah@ days 11-
capsul es (size 13 - Torpac; East Hanove

13paséglogs Bhe ghanggnin B’@S%/Ei?é WP Stgas“g@n@v égfifﬁv@tﬁ Tiom péacebo on
daﬁ,ﬁ;_\@ %dddggq§3\%sp{1“ osl0, 30 and 60 ny/kg/day). The

was used to determ ne the dose for
each ani rral Dogs receiving 0 ng/ kg/day received enpty
[Oééﬂsmimmis(tmltian eb n¢picds1tdt (E:I a’x@lsg djﬁd)rmpdhwad tsenifianeplasma levels of

h%l-ﬂfnl}rg? (Igps %1 e&%%g |1%Ve uqlh\é %{1 ?]tgz i%r%i)gga(glosemé\[o significant
levas ek W- @c%%l'lgﬁ@%dh@e @ﬂ'}%pﬁfastﬁme&@e{e@%%ﬁ aﬁztof fRIJABAL
groups (n=8 per group): nepicastat at O rrg/ g day

| acebo I kg/ day (5 nog/kg b.i. 15
ORBF RGBT, G5 deles) GUeReliatagT QABCHtiG wefkea Bd. sdghroduced

m%”’llﬁjg St %e%h?%sgiwgéﬁaﬁg N@ n&? ng %gﬁgﬁfc%%”feg&g 11%i %9&5]{118 rDA and

ers 0Segr oup erm nal Surgery

DANSE uatihar Vest cvasggerdiectimathiiner o2 tHayksmputhb-alieenal system via
ani mal s, studi ed per day. Two or 3 days before the

inhibjtign Qfé%%ﬁ@eéiﬁﬁﬁrﬁ}%tﬁ'lﬁqrw ®8ch dog was wei ghed and

skin regions overlying both cephalic, saphenous and

Ei Lag veins were shaved. Dosing consisted of oral
ﬁ#%a nistration of one capsule with the second given

8-10 hr later. Dogs were dosed as schedul ed on days
[0259. Ngncagtey whs weigload argl puteniaposles (Bzarl3 eflTappasodast Hanover,

ég/feﬁ)(ﬁégsleg 865 T1OM#36 HOA Pler tEhid Qv thial T JRH &eflr 10, 30
and 60 mg/kg/day). The initial dog weight was used to determine the dose for each
animal. Dogs receiving 0 mg/kg/day received empty capsules (placebo). All doses of

nepicastat were administered as free base equivalents.

[0260] Thirty-two male beagle dogs, weighing 10-12 kg, were randomly assigned to one
of the following 4 treatment groups (n=8 per group): nepicastat at 0 mg/kg/day (placebo),
10 mg/kg/day (5 mg/kg b.i.d.), 30 mg/kg (15 mg/kg b.i.d.), or 60 mg/kg/day (30 mg/kg

b.i.d.). Dog numbers 1-16 were assigned as dose group A and dog numbers 17-32 as dose
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pl asma conpound | evel s. The dog was then adm ni stered
the AM dose, and at 1, 2, 4 and 8 hr follow ng the
waelowe/ozdsd ti onal 3 m bl ood sanpl es were col | eRCBHUST008/072357
determ nati on of plasma conpound | evels. Blood sanples
were put into tubes containing heparin, centrifuged at
gra® &Hnd The ¢eradnaltsur@og ®rungsie harvabtywps perferencPMvgo gedayssvith 16

t hen m ni st ered.as sghedul ed. The dose - :
s o bR B SRR bR oS h e My A TREG SR ypiniraton cach
doAppawtizgatEhyd Skihieg@bisedvetlfigAdtie osghalia, fapRdlousafd jugular veins

bl ood sarrBIpe‘ was taken fromthe J[ ugul ar vein for
WeretBAYAdn aPPsiRE crnyptad ph Edmsbtinyirpee s onagepsylsgwithghe second

gi%heg- 18 gARet bggsdw\%et (Fbsgc? Bt Qcth%aﬁlie& Bh Mgs (2 OOHg{a§ gl), prior to the
given 1.v. I n acephallc or saphenous veln, an
AMeddsees ed df bldddewere oboysyd firaar jwpenevan faddbtdérivomalon of baseline

R SRR b 66, Ay e W2, m

8 Hieﬁi)ﬂblxlﬁl%ﬁlg Rale &QftdRs| Apd bfc%ﬂ%%?les GREL E110RUFot i&&mination of
rapi dly harvested, welghed, put into 2 nl iced 0.4M

plpsna kbmpbendadéat)s. f rdlped samplésquiett put natgetubandostaoregl heparin,
at .- 700C until anal ysis for catechol am nes, by HPLC

coUIHE B bl FoehEm el Serbeli S AMITT-os J5° BHpFgts was then

adEhBtefldVasdRbeduldP EhdAM deRSwad MEniBREREHaPicheliiled oWRliEdays of
i mredi ately frozen in liquid nitrogen and stored at

surgropC Arproxderishind ratafion thsf AM detre aclommpSumdi blasdetagpleawas taken
frénqltﬁg 1} LRSI Polr fd%?e%in%tigﬁ K g lafs ; rgoi‘nh 8111'1(? ietvelve He (i:oI Cwas then
Wwas Ihﬁ% |até1y rozen i1 n PI&UI ni ogen an store

an@bthetTRA Gvitlo hertsBarbital €€ €4 gt ) dpiven Stk @Sceph&12634 saphenous
Ventricles were honogenized in 50 MM Tris-HC , 5 mM )
venn 2pdidklipered do thpecronsy geomayhersiangdditpapl desspfmentybarbital Na
s di el ( tyi 2 C
WS E (HOSRUREPT | T P Borhele ey g ] SEA Myl rena
coafesl ahthecrshipé coratxants thdrompd|pharivesed, Wedghred] patistoviemeiced 0.4M

hed by, resuspension and centrifugati on at 500 . )
PeAFHIORH éwéa pﬁ?%?a'to Hhilyuid, pfrogsy. and, eSt%Siirb?‘tné °C”untif aRalysis for

caBURSLARIRNES YN (R Lleftrafgmat 43¢0 X A1f@kulQamples were

m nutes. The pellets were washed by resuspensi on and
dizidnd nith Rgatriigrs, trececoml biowbigbniare mynisdfafady frameh tnwliquad nitrogen

i,n. 50 .MV Tris--HC , 0.5 mM EDTA buffer 7.4 at 40).
ani%%ﬁgr?és;é\éf orsgderaynaion. %B%i‘uﬁ ﬁpmpowi(ﬁ E%VFE“d. R transmural
sa%%‘lsé"faﬁéﬂ SOmEKP BRI VEREEe WRE emeRAEHT) ﬁ@z@ﬁhﬂ%ﬁcﬁﬁﬁmgem and stored

- 12177 in buffer containing 50 nmM Tri s- , 0.5 mv

at EFA foprseringeeeptog d@ding\wdiepeci fi ¢ bi ndi ng was defi ned
by 10 mM i soproterenol. Total bound, non-specific bound

ar-e Se £ Qf~ei
103861 LHALeT ST noHPERAER T TAARCR ST NPT tafer o
7.4 at 2°GMusibgnp Pelytror e 10 nssivadiedipatr (S&ftng A0, 80k b gt @gl bursts).
Sanmpl es were fi I-é}‘egrﬁgd over 0, 1% PElI pre-treated G-/ B
Hemagates pesre FeiBieRacs SRk wgfor 1Brainuss apdthe fyapspaentsystored on
ic S EF REWRRSHEG Wy N ds QPG GMARE REMELABbEat S00S€ ¢ and the
supernatants combined. The combined supernatants were centrifuged at 48,000 x g for 20
minutes. The pellets were washed by resuspension and centrifugation once in
homogenizing buffer and twice in 50 mM Tris-HCI, 0.5 mM EDTA buffer (pH 7.4 at
4°C). Membranes were stored at -70°C until required. Saturation experiments were

conducted using [*'H] CGP-12177 in buffer containing 50 mM Tris-HCI, 0.5 mM EDTA
(pH 7.4 at 32°C). Non-specific binding was defined by 10 uM isoproterenol. Total
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times for 3 seconds. Aquasol scintillation fluid was
added to each vial and radioactivity determ ned by
WO c@aiziiosTi ntill ati on counting. Saturation bi nRCTES2008/072357
i sotherns were anal yzed after first converting total
ligand concentrations to free |ligand concentrations
bo(un ,t]a}n-spebxﬁgprtd)uﬂdfanéégtal vt Qb afers sgt uipafiolr ¢rght concentrations of

S PEIELER 5 o SR T, S350, SRR RIS 2 o

600 itd3g SmtﬂmdNae q‘lmsddrtsyeg amYR Pl phitrédlc RSFIRBlass ﬁber filtermats
st andar d. Receptor densities were expressed per

usyieot By eb@z,e hiesavestasr Segwiestyecavadisd Wjtoigpm W@@@@m water three
i F R ?r eacﬁl\ég 13ciffiliGtidH szga% Jﬁlﬁacgcgpa%zl'\nzg andlrsldloactlwty

nepi casta groups wt contro
ddtdrﬁﬂﬁe@ldaygh@li@&cmﬁllﬂwmp@maﬁﬁg r Satummn\mg(dlag] adoﬂﬁ:hﬁs (s)«fefe analyzed

varj ance th factor erf rmed f
af@éctlHStt Pegvsemgn@taé tgnd aﬁoeewaaﬁ% @mﬁ'@ssl sceaeqnér@tévlgﬁ (total -
boﬁiﬁﬂr Wi ﬁ‘@ee)anainﬁﬁg&a?e§a%§ﬁbﬂ i §h&hs AR £ WEpRYSI dbr ee%glb tissue.
dose were carried out using Dunnett's test to control
Mt:mbrmpwmmsﬁyewf@rqoreuenmsmgatﬁle Bl(StRud enateiNdumbBng Kgdlod and using
and Fj sher LS S _wer rmed as val i dation.
iRty GloPBRE a8 e, R TR R i Pyl dt % protein, as
mBAf foP EABRGrdafinent WedD. Tibsus batcbiAihiingd Ydlelst w8 ahal X&ir@r cornparlng
run to cogfare each dose level to a factored IeveI

nopiegstptaireaied giguBewWith theed@q@bpémﬁ‘et)éreateﬁcgrom%arzi’pn@parametrlc one-

wéy ana%bsgs (S 1"ahge {A%SJVAS IRRY % oufsl‘s p%fo%ne& (%o n&ﬁF %ssue and

CU I SSue or p asrm S e comnpara

catl chidehdtanipe liﬂéilsht%\@%bar@tb%e I P& elvis® ah A19se8 Gefeli GregtfcdWidd controls
Additionally, a |linear orthe%onal contrast was

at caple dpeg warer gyried putt wiee DYBRESS (55t I fptiRe theopnsimet-wise error
raf%”e §3@c¥e ANGYAan AR b Plls'hteESQ"tLSﬁ@S[estf% %Qerégp G.fshﬁ daQ eva idation.

erences I'n bindi ng between e ve rea e
Amlymsp odinibstdr@and Oplagik gotlpyurre piveBstvate gerdarmed| H2682yays.  First,

re orally adm nistered r / )
m@‘&%ﬁeﬁefcﬁs %%rssrav dQ cpmparg cagh %@%@&eldfasae CB%‘reng’%eggf its partner
dod@ QOlﬁ&cng/aka%é@&y FRexAmpledase aRds Eﬂesl%{f'@ d‘f’%n@%ﬁl‘{@ BH8cht at 10
hr after the final admnistration. In the r I

rng/rkgemya paﬁmubasttsaue adplasingt @Dehﬂ ¢ cdopeblef tolthe Gdnmdd level

Oﬁ%gvggflﬁg/ dra?—'{?] &Léﬁoag;l %{Ag&iﬁ) 1,aﬁdfa%(?/asrﬁ1ogonal contrast was

cal RENEE Fdr\udll threcRRRAMVIBIN BY RbAteXes©a Sh@RIal I LROVIA A paired t-test
(p<0.01) increased at doses of 10, 30 and 60 ngy/ kg/ day

wipyused 0o/dceIBIe An dz@@%lceﬁ a8 bezdnng/@tweeroﬁ@e@h@ﬂe treateggroup and
th@‘rl‘g kaégé}{(%gg%gtap astat significantly (p<0.01)

I nelrea opa e/ nor epi nephrine ratio by 171 1%
1767% and 1944% respectively, conpared to pl acebo.
[0E62]l Iba\g'sn\gemdﬂ‘hlm sdrnlatsit@ad 0f 5,113, @A G0 Ghig/k@hkpicakaat capsules b.i.d. to

i cast at | evel s were significantly(p<O0.
ywlﬁéiOé%\Ss%fdldaéQ% o et /QGayrfegééc%y\% Ny tisficrtrs ltaéYeéE?fiaq) hr after

thé ﬁhﬁlea?&mlﬂ_ E@at?d?lp QHRMeHQra%M SRREARSE aﬂﬁ\'iﬂlﬁe%%t doses of 10, 30 and

significantly (p<0.01) incréased 531% after
60 mg/kg/day 51gn1ﬁcantly (p<0 01) decreased norepinephrine levels by 86%, 81% and

85%, respectively. Dopamine levels were significantly (p<0.01) increased at doses of 10,
30 and 60 mg/kg/day by 180%, 273% and 268%, respectively. Doses of 10, 30 and 60
mg/kg/day nepicastat significantly (p<0.01) increased the dopamine/norepinephrine ratio
by 1711%, 1767% and 1944%, respectively, compared to placebo.  Following

administration of 10 and 60 mg/kg/day nepicastat, dopamine levels were significantly
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ng/ kg/ day nepi castat and 612% fol |l ow ng adm ni stration
of 60 ng/ kg/ day nepi castat. Norepi nephrine |evels were
woei09e2yss fi cantly (p>0.01) affected at these PCTHUSME8/072357
At 30 ng/ kg/day, norepinephrine was significantly
(p<0.01) reduced by 63% and the ratio significantly
(pEQQ(l)) Onyreajedv 482 nd 86%%mp$pecfdmdmmnnéhd esgedbgal cortex.  The

oqRRRIR byl R, LPERIRR O SRRTGRIA arer 10

mPbkigl drypicaam eabbal% ﬁ@ﬂbﬁ'ﬁign@dlﬁﬁmsﬂ@tlb@\bﬂ@) ﬂ%/day nepicastat.
significantly (p<0.01) decreased by 85% 58% and 79%
N@r@m@éahrmﬁeheyelﬁ AVerheo] dgpifigambyr (pepé)y 1) 7Hgcted at these 2 doses. At 30

RSP RLRRESRIESS! T fy 30011 FOELY PSR r r

sigrofipdnalg€po0.ah) stevassed lNo8STogwhile depimiab mvgasnamgmally (0 05<p<0 10)
. obseryv d |n dopam ne | evel s at doses of. 10, . 30,
ingrepseds b ,ne%meaéggi 4. plwges] Follpwing adgpaistratipn eﬁ% 38 and 60

mg/l‘kg/gi??l %}c?lstsﬂ 3%0 e g{(;jlﬁ@ gi%%g%efég%ggg‘%% GW@OI) decreased by

8X%es108c and/ €%, refspflctm@by mtgth&dsf@ gewgficle0 Tha (dopamlm@ﬁ)orepmephrme ratio

G  CREN) ) (Beisiss) er Aga b 897 0B mesine pogarared 1o

plﬁ&%@%‘ﬁhﬁé’l?' Wo @knitibafheRs8Sverd BBserved in dopamine levels at doses of
ani ne/ nor epi nephrine ratio significantly (p<0.01)

10, ﬁgf@ésﬁ@dnﬁiigﬂeﬁs%w@mm% and 1693% respectively, at
doses of 10, 30, and 60 ng/kg/day. In the renal

[05@%%?@1% K %{3&&%&"]‘5&@%&9 % e%?ggﬁ%@&gé@ﬁjn%g%\égg \%erg significantly

deﬁﬂe/iﬁéd/ (geepepby 8€&Yoy66%@8tand 8 SES rdsf)ecllQelySﬂ)llamdngG&lbses of 10, 30 and 60
ay. nepi castat, conpared tq pl.acebo, .
mg g/éi@g neeicastal g hoprming [sycls p‘&?feogigmﬁ?ﬁé}ﬂé(a@é@ 0@22%%%56(1 156%,

5029, %ﬁk%@/@yréﬂgctf@ 'a@atlh % €0s05<RAL- nﬁ S8R HMe ratio
B o Karaay

150% and 156% respéctively, at 10 and
51gmﬁemtl|ye(ph® Oheinceagddsbynef 8 96 131140% amhl‘ﬂ%% pe@e@ti\)ely, at doses of

B SR Ao ot Sam st aiien. o 10 IR/
m%tﬁﬁ@a%ﬂ@%?ﬁi@) %@%?@WSWA) 6@%% Qhd B8R re§1§’ecﬁgél§gétdcﬁ%es of 10,

atistical analysis indicated t
30: ande O r angikgrdayf nnmpas@é,stcampmdpmameb@t aul?tmnnm Dayels were

nd ti a b
sy R Ba0 B D BB Wl R Pl QR Yag miBEingli (00329010
inb@¥RUSbyol 50% enBardengrregiRstvelynar Bf aiid 60 dag/Re/MeY.NtMNorepinephrine
were deéternmined to be linear, with the foll owi ng

lewsly eyericopignifigartiyy {pr9.8 Ahtdeersasedt 7abulfellasiggeadmipppgration of 10

m%g?lﬁ 61%613?§t?{|r g&ﬁ@:{&d Oﬁtl@?elboKh%!‘ %rgﬂﬁgw J(oaos<% 9 d&reased by

69P% Aslbovif g6 mbYkg/@ayX 30 > 60 (p=0.076)

[0264] Statistical analysis indicated that the concentration of nepicastat in plasma
obtained on Day 4 and tissue and plasma obtained on Day 5 was dose-proportional
between each dose level and factored levels of its partner dose. Therefore, dose points
were determined to be linear, with the following exceptions (a significant result would

suggest the data are not linear):
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[0266] On Day 5, levels of nepicastat in all tissues
exam ned were higher than those in plasma. [0267] The
w0 e®ale®sslenonstrated no difference between | eP€T/US2008/072357
ventricul ar sanples fromthe 10 ng/ kg/ day nepi cast at
treated group and vehicle treated group. Exanple 17
[026368] W\grpwcm@méla was 3e¥ &l aa0du<P6p) its activity at a

range enz |ncI t Y QS hydroxyl ase, NO

synt hagédneﬁ’ﬁ%% &di esg(e%g@e(%()(g bgﬁ Bsphol | pase A,

neut r alPl8Adepapd): dase )Cg@ﬂs/@é(kﬂodwdi)l n protein ki nase

I'l, acetyl CoA synt het ase, acyl CoAchol esterol acyl

transfer ase, HMG CoA reductase, protein kinase
[0260)r 08 Aoyt .1@‘@}8 afhaciSAsTab dk iy élﬁ%seé cramiggd SyseRighgr than those in
pE Qure 4, nepicastat had an G50 of > 10 mMat all the

12 enzynes studied, and therefore it is a highly

sel ective (> 1000- fold) i nhi bitor of
[026T aRiaesidtshdedramstyited o diXapmpdeebet8edn026 9fnBouiansariies from the

AR 0B B LIRS AR SR, TS

the culture nedi um of the neuroblastoma cell |ine
Exdfifie BH and was used to obtain the inhibition data. A
lentil |ectin-sepharose colum containing 25 ni gel

was Igrepared and eqw librated with 50 m KH PO
(0868 Nepicasiat Reercvalypied &5 itmaPtiniy 2bp Gineg ohichRyBS lﬁfluémg tyrosine

h@?%?ﬂ‘%&hym(ﬁ ﬁtﬂ%@”og}{é@ﬁ{?&b&@r&h@ P, ”M&E%ﬁﬁase P, neutral

raction cohtaining
enldopetptlelms&y r@fT/calamtiulm q)lr@tsmv\kmesep tolaectyhiithAC @mﬁhﬁhseataeyll CoA-

A A con ot (o sel uslhg o WE0 pentranel L L
cy%?&%g@é&ﬁséﬂl.tﬁs Kb wAPiniNL P %plc&%'f!lt@laé an@cd Y M irh@l the 12

concentrated enzyme sofution was aliquoted and stored
enayme® 50died, O@lﬁO}hGNfOHPuOsagshlghlyaseh@e@ o Woadolde DB#Hitor of
sing tyram ne and ascorbate as substrates.

d acti. vi é%
OPREM e 1Y °|X¥ fased on the separation and quantitation
of tyram ne and octopanm ne by reverse phase HPLC

Eieng ogr aphy (Feilchenfeld, N.B., Richter, H &
Vﬁégel I, WH. (1982). Anal. Biochem A tine-resolved

assay of dopam ne b-hydroxylase activity utilizating

[0R69jBgsriae BBPEIPMGrenaL tlendry sgpbiphgd fromsigma Lheascals (St. Louis

MR PSP LLP e 7 B G B AR tascoms

ceﬂ&lr@ SISaN-G6L H{0whis uﬁ!detbidb%ﬁ tiaumhivetion ddtﬁldiParbaﬁDldcﬁn-sepharose
0.1 mMMtyram ne, and m\Vl ascor bat e,

coélgglayont@mg],g]g hagl |V‘f35 @Fﬁgaged@d@ﬁg%b@ted with 50 rnM IZ[—%PO4, pH 6.5,
0.5 M NaCl. The column was eluted with 35 ml of 10% methyl o, D-mannopyranoside in

50 mM KH,PO,, pH 6.5, 0.5 M NaCl at 0.5 ml/min. Fraction containing most enzymatic
activities were pooled and concentrated with an Amicon stirred cell using a YM30
membrane. Methyl o, D-mannopyranoside was removed by buffer exchange with in 50
mM KH,PO,, pH 6.5, 0.1 M NaCl. The concentrated enzyme solution was aliquoted and
stored at -25°C.

[0270] An HPLC assay was used to measure DBH activity using tyramine and ascorbate
as substrates. The method is based on the separation and quantitation of tyramine and
octopamine by reverse phase HPLC chromatography (Feilchenfeld, N.B., Richter, H. &
Waddell, W.H. (1982). Anal. Biochem: A time-resolved assay of dopamine f-

81



were added to the reaction mxture and then a

substrate m xture containing catal ase, tyram ne and
wWaeswondse was added to initiate the reacti on $¥ET/n81008/072357

vol une 200 m ). Sanples were incubated at 37C for

30-40 m nutes. The reactions were quenched by the sto f
h}@mmlasgracwm autlhzatglgzﬁghmr@mﬁ\ lavad ZhwrmﬁWgraphy 122: 124-128.).

g}r{ﬁ%( S g &1% dﬁ{ gril %1&1 %g C@L #Eﬁ\és C(i) rnM fumarate,
0. @nz:lb y&€ @usm,ﬂ&gw Oalbd¥ (d8he et B@éh@ger mgnmﬁn Rfawlfﬁ@&ls IN),

sof tware (Therno Separations pr oducts, Frenont,
0. W\mﬁ\/lus@muﬁay rang dtredyk @pmdvﬁtearid adaplaalaﬁsaayy 8i5s1.0 Thidli- mmf enzyme

ried..out at the flowrate of L pl/mn usin
Wi R 550 Bt A ghia” DG ol T BB ot
tyWiniifie 364 advbaatedves afdied to Haididhk-reapioanasal ohith€ 260 g, Samples
12 mM tetrabut él amoni um phosphat e, and 10% net hanol .

warR dneubgteid it ity ° o efoe éﬂr4Qa@tlmbtPft yT\hege%f&pesJW@f@eau@ah@hbbﬁhe stop
SOilﬁe C%?]Or;lﬁarllt‘?ll{l%n et h 4?8@ Hl\& %rh rglfj’anlrme?l(lnternal standard).

Twa%rmése? 50 @%&@3@%& £ ﬁtaﬂfsﬁntagto@mﬁueﬂ aﬁch@ﬂahﬁ%@ by HPLC using
val ues Purification of [14C]-Tyram ne.

U[Jﬂﬂ:(ﬁcﬂrym atrﬁ&ﬁ)alrmyBCd&GD @oftW@re\(EQerpwr Sdpiagatioby pad@hts.gremont, CA)

| oad d int
wi B R eGioR BB i Bpinity T e AR RS b RiPieBits b race
of21 ﬁl/nﬁlo%lag: e 90hioCARET 1291d RIEY cdlufin Dt iSferdiYl dibtidBGith 10 mM
A vacuum mani fol d (Speed Mate 30, from Applied

acsbe aﬁléi 1GmM Inkeptapsefande g@e, hl Zamyl éqt@bbtﬂmn@@umr@h%phate and

104 f t n S
CASHURnAS P KRG SLEAT VRGeS ST VR conco
withdub nﬂnblﬂorpéorﬁ&temﬂ\ﬂsiﬁgaﬁfaﬂnal Qtahaards B@d 806d aceheorlident 4 @arameter
The el uate was ohlllzedto renove acetonitrile,
dosg ESTRPRKE FHEY St Ohé@ thg ddsogiebiced at -20 0C. [0272]

Enzynme Assay by Radi oactive Method. Enzymatic activity

(0906 BEFRYESh YB[NO]- &%ﬂaﬁllhé/ r “"C!"ﬁyréﬁm%%%c%ﬁcﬁq&n\%sap&%d by a

col'um to separate the product.” The assay was
C]cfehglatrlnaﬁ colnm20@woriconoing reemboredainto o) 100 was! Washed wotH 2 ml of

Mg@%fd ol s R i BPuching T eentisaafd PRRT O G50 mM

ppe2. 3 The vhahmh nkBldS(SpbeE R B@aedrh Npplieg Separations) was
-15 00 cpm Bovine DBH (0.18 ng for each reaction)

usge go rﬁ/a@bdand‘ elhter theagalyran éqydvaquhmbu Adier jlpading of ¢a€ityemine, the
cojl 0 frfl Rlas Qvtas %CwnhT%‘ gnl o%? TIEl\q #ltj? 51?(9 ec}ltf%d 1&1 2 ml of 50 mM
rtron o ascor pate Iasé ure an

KHER@Ib@irMnlag 3878 adetunitdile. NTREtRSte WRelybStHEEddOD ré@Gve acetonitrile,
st opped bhthe addition of 100 ml of 25 mM EDTA, 50 ni M

remmd% 29, A sofed P2t ure was | oaded to a Cl18
light | oad coI um (two conbined into one) that was pre

02YAREEmY AP RACagREIHRGR i dirklle B 55 Belped woine
[“@jtyravihink abndubstfate and a C18 column to separate the product. The assay was
performed in 200 ml volume containing 100 mM NaAc, pH 5.2, 10 mM fumaric acid, 0.5
uM CuSO4, 4 mM ascorbic acid, 0.1 mg/ml catalase and various concentrations of
tyramine. The total counts of each reaction was ~150,000 cpm. Bovine DBH (0.18 ng
for each reaction) was mixed with tyramine and inhibitor in the reaction buffer at 37°C.

The reaction was initiated by the addition of ascorbate/catalase mixture and was

incubated at 37°C for 30 minutes. The reaction was stopped by the addition of 100 ml of
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KH2PO , pH 2.3 buffer twice, followed by 2 m of the

sane buffer. ReadySafe scintillation fluid (16 m) was
wa@oed21085 t he scintillation vials and the sanpPEBUSRNE072357

counted for 14C radioactivity. [0273] Nepi cast at

concentrations of 0, 1, 2, 4, 8 nMwere used to study
25 M EDTPQrﬁOKmP@KinBOatpH Re. flotiromingre yealraded to a C18 light load

oncent rat |
coEPE TRLTERR b SaeatpeStastheg AT AT AR B Bipeecd wi
semMesgAdue gHab oV eElufo it kcim@nbticd vislst Waditartibe 0@0 el ml of
was used to obtain the baclé(gr ound. The data wer

KEefQectibd d?uf%actpz@@e@ufﬁaow fvert Bl afothgcsany tbyfffsrn ReadySafe
l./: t [.cul
scpmi’la 11?;}1 rﬂul(fg% %IZ Jaa%Yal et er Vﬁle 1s/c§9tlllg : WAS a8 fid's g%s were

pes cepts an near regressi
covarddsedCtradiohtiaity. Ki val ue. [0274] The 1C50 val ues
for SKF- 102698, nepicastat and Conpound B agai nst

and bovi ne DBH bt a usi n the
1032 erio i, B 8T Do AL B 1R fy Sudipibition kinetics
at LHE BMARing 4y FIMIRS CORRAtSiHs: Phls5122a8d434G. Alhk tOr@8nts were
conpounds “caused a dosedependent inhibition of DBH

idemtcial it yachnrebgtom wbich neasagrdried prainase dgsgribed ElbIMS] Alei@nk control

1 C5 | | d t at

wigg? G sAEE S RENIEH A oGl MR RRb Mo L HEH £ Afffectcd for

ba olRd, ecRQtedtt td Ratvityheh RnRa, ame;;m(tt@@rmmar\@ BShy Km' was
ol d agai nst bovi ne DBH and 2- fold agai nst the

calﬁyl&?e\@d Eapythe slonepredidt mtereRpss arst Bngse tregiessidmayiasiyed to obtain Ki
vahp2698 by 8-fold agai nst bovine enzyne, and 9-fold

agai nst human DBH. [0276] A Kmof 0.6 nM was

determi ned fromthe Lineweaver-Burk plot. Nepicastat
[0274] Bhanl®s causelr 8Kifa] (2698 mdpicaktat &t Caapovod Bl ap@nst human and

oo erani e ihe i HPLG gt ¢ T s et gapsans of 0.1

m¥ fyarhME 2R asdriite Qﬂczplﬁf’ 55 arfd F7o0M AR EAESHRMEY cA¥ed a dose-
i near regression. 77] Nepicastat was a potent

deippindelni inbrbitadn MHBBHmtmlmy amtothdpivime aDBHuMAN covgsne.
8-9-fold nore potent than SKF- 10269 8. nepi cast at

0BT SRV RS ushBd B oSl R T RRh S B add - 102608 showed

thixomte SecnbBRib iyt (ReFitHas) ats APREpstest then BR K efftionidr Y€ompound B
with tyramne, with a Ki_ of 4.7 0.4 nM Exanple 19
by $dqid) agmét bﬂ"fmfh DBH gnd #e@ﬂ@a?@@ﬁt hahuanenrymed Nepicastat was

mBQSP&Fﬁgglﬁgsﬁﬁ-ﬁﬁf 80%1 ﬁ&i gﬁingtg Ré%lﬁ@ de?&gmlejs %Igi 9-fold against

hyn@2BHConpet i ti on b| nd| ng data were anal yzed by
iterative curve fitting to a four

[0276] A Km of 0.6 mM was determined from the Lineweaver-Burk plot. Nepicastat (1-
8 nM) caused a major shift in Km, as would be predicted for a competitive inhibitor. The
inhibition of bovine DBH by nepicastat appears to be competitive with tyramine. A Ki of

4.7 £ 0.4 nM was calculated by linear regression.

[0277] Nepicastat was a potent inhibitor of both human and bovine DBH. It was 8-9-fold
more potent than SKF-102698. nepicastat (the S enantiomer) is 2-3 fold more potent than
Compound B (the R enantiomer). The inhibition of bovine DBH by nepicastat appeared
to be competitive with tyramine, with a Ki of 4.7 + 0.4 nM.
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paranmeter |ogistic equation. H |l coefficients and

| C50 were obtained directly. pKi (-log of Ki) of
w@opeLiony) | i gands were cal cul ated from | C50 vRACTIES2008/072357

usi ng the Cheng-Prusoff equation. [0280] Nepi cast at

had noderate affinity for al phai receptors (pKi of 6.9
Exan®plg}9 The affinity at all other receptors exanined

was relatively low (pKi < 6.2). Exanple 20 [0281] At

S

[0&?@] 'h#eg?fg?l ? ﬁq%astgt \995 Egt/ll%mg(? &%elt)ll%éla §? 2 \plsa \Agt?lﬂed using

stétﬁllafd)t\aﬂﬂ)h@yncﬁﬂaiatl@[gbmahg rheth@dytv 0 usal. m Nepi cast at
formul ati ons were prepared by diluting the 60-ng/m

lation with vehicle. The recaonstituted nepicastat
lﬂﬁﬁlgﬁ@r&ﬁ%wﬁ@g@gn@ﬁa pBEenlzed WhdCrivatqubys Sftings a four
paﬁlﬁetélqlégﬁﬂé eg@enioﬁl q{lﬁ%eff?o?én@saéﬁ{@fc o Wef'@"&lﬁ&h%‘ directly. pKi (-log

cont ai ned r oxypr opyl nethylcellulose benzy
MEKﬁaﬂhmnqﬁndg¢QMy§owhauBk8@Ha{ﬁﬁﬁQMkaabﬁsehegﬁhwﬁmﬂm§inoﬂ
based on an acute toxicity study in which mce were
WA hi st ered single oral doses of 250, 1000, or 2500
ng/ kg of nepicastat. Cinical signs of toxicity and
[028@ e d@@d@;tal’c mad mbdctaeQfanity Z800phaE/ tedeptd@2BR]l ofk 69 NGH.B). The
oral dose of vehicle or nepicastat fornul ation was

affiainy pfi Sk athadeepteiagsaenedwantahativsislewusKng 6)r odent

i ntubator. The oral route was sel ected because it is a

E#%ﬁ%9§@d clinical route of adm nistration. Dose

were cal cul ated on the basis of individua
body wei ghts recorded before dosing (body wei ght data
[028H Athe tiamudfadosthgi m 60mgmd eporasyat fﬁumdatmmdwwapreparvébg mixing

vl B s T e BuiSug orafing The> phg: BBl Repicasta

foﬁﬁhlﬁtl&%vaéiel shed olil@fdeetle 8RmglMl edhiulationl with&chicle. The
st udy. & i ni Cal observations were recorded

reb@fsbtuéeij @splﬂ@stat Bcegnnlﬁtlwgs 80aingh @D@Qcyaffoe thajderatign ofi ese. The

i n each.treatne were eval uat ed rou
aqueous el ?le “Ad nﬁpéci, a? lfgqm apbornSXci ed h cg‘ )E;{pr%? eJ[‘thq%llulose
beheyl acrddhal,@adi polysebatatioons and

protocol speci fi edbehavioral tests. One nouse in the

30- roup and 1 nDuse in the 100-ng/ kg group dled
[0283] 05(?0§‘g?ﬁj10§n&’a§ HR&jedustle 2P etfife ONIFIBMSTUTY EY (dych mice were

ad§H51 {eYé(f]ﬂn Gfal 5 %Bag@edr 6{3?5@?‘?6 g 1cfa§t91m éllﬁﬁcal signs

study at e en the 0 vati on perlo
of[tO28iH} aiMd ahasath amcgrreah pis1 090 afd 2a0@mgdach were
adninistered single oral doses of O (vehlcle) 30,

10288 Oidt o tuD A, Oh OBl S3° hlpady PR o ayees@gynistered by

gaﬁl%;&glﬁgb%e 1%%? Dodehhiu®Btopf Thderal Rute W BRI HRBause it is a
proposed clinical route of administration. Dose volumes were calculated on the basis of
individual body weights recorded before dosing (body weight data are not tabulated in
this report). Food and water were withheld from the mice 2.5 to 3.5 hours before dosing,
instead of 1.5 hours as specified in the protocol. This deviation did not affect the integrity

of the study.

[0284] Clinical observations were recorded before dosing. Beginning 60 minutes after
dosing, mice in each treatment group were evaluated in groups of up to 3 over an interval

of approximately 10 minutes ecach for clinical observations and protocol-specified
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observation period, all surviving mce were

eut hanati zed and renoved fromthe study. [0286] Lower
whowy/0twaper at ures were present in the 30-, 10BET/US2908/072357

300- ng/ kg groups conpared with the vehicle-contro

égroup No treatnment-rel ated clinical or gross behavior
b hﬂn@éseswe @nqdne@@nn thdéﬁbmrkgtgmyp tiethrb eroaisa imethel d 0@rmg/leg group
4 obs rvatlocpt havi orQl es%hdaHE $

IS(Etaéte ed> "ot ?Yne%etr? PRV Et T APE AUy grigYying mice were
cudiehanicdraall réhangeBoei s tidyes eind endt%mm @@br\&ﬁﬁﬁ/ﬁdsﬁng period.

grouplng (listed as other reaction) occurred anong

in the 100-ny/ kg group, but. not the 300-ny/kg

lﬂa%d}éﬁceﬂﬂ iZEOUpS ﬁaﬁﬁ@al%@% BiTES HeRBtarerct BgA gl doses B0 (vehiclo),

[
SR E IR LI CARPERLE, EiURALRA g e o
wgoshitined eamaasedtet adimnm:lraaon io¥ ithwtestaibnnn]rafa'bn. At the end of the

assj.vit sof t/ conti nuous vocal ese
oA APl Rt P OBae P HEDP b G ot Tag g study.
each in the 30- and 100-ng/ kg group died after dosing;
[0286 W8XrNsodvat@psansedae ﬂe&(ﬁ't demeato-andoL RAEd 008ng/kg groups
were renoved fron1the study. Exanple 2 1 [0287] The
copipapsiseitip thet yehicleseondipl wepsipt NalBedmeiislated ¢linec ross behavior
chlalrl]ge%sbvlvérgr Ses%?: Recgea% g% ennq e@a?tﬁlec&l %t at nld o%lé!gr%g 1(§:nha? n@@e%aworal
0oL OF activity oustic s reacti vi
te§tRBORSrel dbtdiRas e I\Qﬁﬁ@dtmeﬁtsrel‘ﬁ&}d élhﬁéaﬂjbﬁ Bfosk 6EhBedral changes were
act|V|ty of these conmpounds in the central nervous
preseat. e AbnpRE Spcipbigioning | (Bstahasefher oackiosy os@ied apmpg srjge in the

l(g)é@g/k%%?ﬁs(p,%y ndt IR qg%%g ;Egluﬂﬁ g fﬁa?r{g ﬁ% Eeé)ﬁ/s e?ed n01dental

wer e ouse or na dar
Chwitdl/behgfivial ohartpet vieeh ii860 ihirthe H)@Ekn@/k@OgI’dnp 1neqnd¢'(hlnmctw1ty,
wer e housed n pairs in standard t al

abngrpel, gat WAl rPARBY S 4PTEHS UEGdh; ACHMiLY [ @§ oy %assmty, and
soFRLAMREASs v%@&liz\é’u@)ﬁ/ tf?&’é%ﬁaﬁg%@ %}e% ﬁ& a@lfrlbﬁtealtg RE dﬁk@s‘f‘?ﬁr Dne mouse

box measuri ng high. Surrounding the
caph gritht a39¢ rand bb)OemgAkgr goa’pmilttde eficrDilgiig athe Maths overe considered

o R A T SHBY GOdHEB R Der i ng 32 per box.

The nunber of phot obeam breaks were anal yzed by an

Efamylé ech Di gi scan Anal yzer (nodel # DCM 8). The
animals were tested in an enclosed roomwith a white
noi se generator running to mask extraneqQus naise

[0E¥Uobhc Prpasst Plcthy sipdy évals dadetepning if dhg DBESinhibitors SKF-102698
an%lpﬂgﬁ&fsﬁlg ﬂr@d&'e@ I'Hha% Lfﬁb 10(2%6‘[0@' a’%gglt#'] it 5&651&&1 §tart§a Peactlwty
ego, CA test stations

aut onat e . e rats were
Clpingetedh ithede \bictlasabisymay tieer&foex refleas act)vigyof tietes cobPounds in the
nmeter) which is housed in a ventil ated
(mgg YA P ng encl osure. Acoustic noise bursts (a
broad band noise with a rise tine and fal

[0288] Adult male Sprague Dawley rats (250-350 g on study day ) were obtained from
Charles Rivers Labs. Rats were housed under a normal light/dark cycle with lights on
between 0900 Hrs. and 2100 Hrs. Animals were housed in pairs in standard metal wire

cages, and food and water were allowed ad libitum.

[0289] The locomotor activity boxes consisted of a Plexiglas® box measuring 18" x 18"
by 12" high. Surrounding the Plexiglas® boxes were Omnitech Digiscan Monitors (model

# RXXCM 16) which consisted of a one inch ban of photobeams and photosensors
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time of 1 nmsec) was presented via a speaker nounted 30
cm above the aninmal. A piezoelectric accel eroneter
WO e@n9210655 t he subject's novenent into an ar bPCT/EHS2008/072357
voltage on a scale of 0 to 4095. [0291] Prior to drug
adm ni stration, each of seventy-two rats was placed in
nunilerigg A2 trce berp pahenmbermf dhafobesm grakerivarst anabidap by en Omnitech

DR Aabley O ELRBRAEH CndubhAlyEE WK G e fosed room with

a Whit@hdisc dhiRraavmaiagag & mail etwasosalogdl at ed for each
rat by taking the nean of startle nunber 11 through 45

%(t?he first ten startles will be disregarded)
[02P0]; Hequstic sirtle ﬁe%céwéttgstweet%ﬂu%@ é%d:lglﬁ Spd-abf (San Diego

Ingt!r&ﬁ%ntg fs%ﬁtlﬂi%gé GA PR féﬁhte§t$ tiof@CHILAY Qzer@ﬁlaced individually
sim mean start al ues eelgt treat nent
ings dRIpsglae’t &yhﬁde‘roMIOom dﬁfﬁléteﬂ)%ﬁc& (L GOusvg/ kogh emdiildteéds sound-

att\(/eﬁgallt%/e g(sjﬁ/roﬁ tcglrdét{scg%)lg-%al%s_‘e:[ e}/ %r@nghgn&lmo' %}d}tﬁ lé;%{]sle gljﬁIgeeand fall
tichO QI WRBECHEs pidefed F%ﬁ@\él ﬁiéﬁké’r‘@h&uﬂi@@ 3@@%&0@%5 Bhinal. A
mat chi ng pr ocedure to be the nost appropriate for

pleitoalreptr@ gicplewndier teariséorais ghe fuljeatts nesrcinzt krjte yanjanbitrary voltage
st arF Ores%\Mgwse between rats, but a high degree of
OB Ffthin rats fromone day to the next.
[0292] Each day after this testing procedure, eight
[0291]SP{@N® drag afindiibteaR, eicht besRtattwbraat Wenplagédupte startle
was injected with their assi gned drug treatnent and
apPRiREL atué [t b 2 BUNY R dHYRtERaPITip mh% WREE GECsgeied yighy an acoustic
Citsi d
s oA o TRNGL A st 9 ST BPE TR VR st was
calamtatéd fdreach ratrbyttelsing Alic mhm begrankei mgntet 11 hhimufh #6 E(Ehe first ten
m nutes the rat that_ . has bee assi ned the clonidine
StYTHER PR RE d\mrfﬂgarﬁieéﬁ o ST RBE AeF hepef weaennwfl PAgFefigP iage of eight
tréglﬁrg&g %I%ﬁpsr & el &aPh 3566h 'hﬁdtéﬁ?nl%t alchh StAAPARINS The eight

er a five mnute acclimation period they were
trqtresEngodpsvivteie s odlldBsnoPKE-12688 (@0@me/lrg) mntdeits orehicle (50%
293], To, eval ate ctivit

vt SRR b g m RS (40 Bl aB Aenidabht nl0. 30 and 100

mPuENehd @hcifMRHRITE IS0, aP@vios wollt AR Wk tﬁﬁﬂﬁiérrﬁzﬁchlﬁé‘@'fbcedure
paranet er was anal yzed separately. At each tinme

toj g dlray aos{ eppreariftedios agstle)sincg thes- Waylﬁal:ﬁ&m}tswwallty in startle
S8 4R A YRR SEL L PPl IRt LSRR ey o e

negffect bl ocked by day. Pairw se conparisons for
treated groups to the vehicle control were al so

[025%&@40@ cidaa,(US' ; 1%8%%5@#@%33}% {‘@Otf»z ié%eo%&r%%f‘wc%t of the cight

tréa'fﬁ{@rg'g?&g;s)’w%éjﬁl‘f&?&i' Wah ﬁféﬁfhsﬁ Ad cirﬁ% 'ﬁlagtrr@(l%tﬁgﬁnfl&ﬁﬁgly placed

exerted each”startled rat over the entire
individuaBe oo radm,otor activity box. The rats motor activity was rnonltored for four

hours. Next, the rats were placed in a transfer cage for fifteen minutes. At the beginning
of this fifteen minutes the rat that has been assigned the clonidine treatment will receive
another injection of 40 pug/kg. Next, the rats were placed in the startle apparatus, and
after a five minute acclimation period they were presented with a 90 dB noise burst every

minute for four hours.
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and the maxi num force, were neasured. The nmean maxi num
and average vol tages (MAXMEAN and AVGVEAN) were
w@orpewas f or each treatment (TREAT) at each tPEHIS2008/072357
(TRIALN), and then these values were plotted agai nst
trial nunber for each treatnment. The plots are
[Oa??zlal":m eﬂalufde trméow ecpibfrﬂty, hayi zoaitad artlﬁmy weyrebos enf pthotobeams broken),
o tinme=

RS bl i 0155 Bl VR Pl Rad AR Nipppnaty e

scpidtciy eragechttahd liftevab RaNG#Isd Waspl) P uiveavay hidlysieaf Rariance
tinme and for each treatnent. The neans were then used

(ANOY RS v gerformedausing e yaiked drke(ngpparamelrie deghaigeksto test for the
tré%&ltae?i%l:y glg&eldsﬂwgaﬁ @1@?% ccg%peﬁrﬁgﬂg Fdt Qf:egted;r% g%smc:) Mhe vehicle

npari sons W th Interest to
colnﬁ‘ttb@éﬂegﬂﬁoqj’esﬁorrbed using Dunmet'sfttgct s wi thin treatnents.
Therefore, the startle responses were anal yzed by

' The nodel |ncluded er ns he d the rat was
10b b ey P eyt Bt e 106 200 et ottty Yiicceding
cakh @@H[Eet% avdPRi Elo¥R%xartdd B¢ lééc‘ﬁgitafrﬁ&f 1% o@é?q!hebé}ﬁﬁé DOE milliseconds,
startle response was a covariate. There were three

andefha rrapamund &dree, f wercemedsurskd. t hbe @h)qaecmwemnstaad @glerage voltages

TR TS ST PRSP ERLERA Bh GuFAEBRI P cach i

(TRIALNY! afddthefthdsk Rlagics GviRa pl$tRA Sagalnf2@h) n\Bsr fheatioUtatment.
nepi castat-treated groups were conpared to the
Theeploty ectati@ghaslitochatrepers, Trindy &-ORevercnwst 6v dimerl, Hipls 61-120 to

mﬁ%l%\rf]‘ﬂ)}ﬁg f1§{ 92613 GARLS ‘3 dhene F%ggﬁ‘{%@ﬂn ¥=4 1 §he %g%%ﬂnum and

pmamaas conpare
avichuge \wediile k@pbﬁseatvﬁé waiputed withinheck It ﬁhd’lﬁyrtd‘aela'ftledtment The
group had S|gn|f|§$ntly more horizgntal activities

meang yers therh yggdsin Sie gigtistiead moplysivor EnGrfolseissronges zvere analyzed
us?‘%“{rﬁglsﬁr@ c%'vgtnétfcbcqu%i A tfrﬁﬁ‘n aﬁ§5nstWRTﬁnQﬁn@w WtSinterest to the

Not e t oni di ne-treated group
1nh%8¢ig$t|0§§n bt rmatltﬂe)effmtsemﬂﬂﬁ treatmmtst Hamarcfdre, the startle responses were

Ie treat t. 1 ho < 0,0 [ 0297
SRS C5raea 1 e Pt SrPa e tiRcdt B Bt iheleed (date)
ba%ﬁfe%@a%ﬁg BadpbRRL 8R4 BEAHRNN agat%'\géfb' | bfé@ﬂh% ¥adt6Ssd bascline startle
hori zontal activities and significantly 'ess novenents

remonge aR @Lnoga(lajgt ﬁl“lprezwgreo@)ee Noarate madels er cach of the objectives

1026 treate ignificant]l 'S
SCERER: o enar b dodant RedBH it thBRMb e VB uging punnetes
précdai@wﬁ o&@&tt@ c@ntfol%&ﬁmtl pNaosipgfikdrscant di fferences
betmeen SKF- 102698 and vehlcle were detected at any

ime examned in the rest tine. [0298] In general, th

lﬂﬁ?ﬁl. When dhe douri mpegﬂstéhaeﬁ%wupém%\@m@f%d éh@e&@é%le -treated
co ﬁrﬁlst !Pl@lgfdv&é thovBAH D p%ﬂ%ls%tﬁ%gﬂcén?mffe% (%E{@[ aln?%"mezexammed in

ours imlarly, the rest t I ncrease
arfyiafshe 2pdromeersand remai ned el evated for the |ast 2
hour s.

[0296] When compared to the vehicle-treated controls, the clonidine-treated group had
significantly more horizontal activities at 2 and 2.5 hours, significantly more movements
at 2 hours, and significantly less rest time at 2 hours (all p < 0.05). Note that the
clonidine-treated group had significantly more rest time than the vehicle-treated controls

at 1 hour (p < 0.05).
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[0299] Nepi castat had no significant effects on the
| oconbtor activity in rats. Animals treated with 3,
waeoodmoss 100 ng/ kg of nepicastat were not PCT/US2008/072357
significantly different fromthe vehicle-treated
controls at any tinme examned in the horizontal
[03211. Wihey copparedf tonthe ewéwdestrmted eentral, ntbe S@@O}@Brﬂeawd group
ﬁ%ggatnrgeslgﬁ*?} éﬂntéf%é%%,\,ét}eé allllgtSI mfti a,np?l é%sR tn??(:\;eiﬁ:ngssit 2.5 hours
(bath any 0.05 fo6te eihbhelic ISKHI DITHOS- u’éaedog@npl 1I1adt Bﬁgﬁiﬂwﬂtﬂy more
effect for average startl e response at

time
meygrgingathap tbe gishiclectaented pemradyeBY,> a4 [h%lfﬁeﬂto'fhs pt ek05). No
m%tﬁﬁﬁ Itecﬁff&l%ﬁéesn #%8??%-%&26@@/ %Q%C @%&nh&k&@@t |tyany time
er average startle response than t vehic oup
eﬂ@@ﬁﬁmﬁﬁﬁunﬁasehene average startle response was
statistically significant at tines 3 and 4 for both

08 B S50 e o b T S s B GG Gssed o
fils{ MRowds faRd s@%@d ﬁgﬁf& ttlfbrltaétQ Ksed Oﬁ%ﬁlaﬁ t‘ﬁeQesJe @hne hOBBENY for the
SKF- 102698 was not statisfically

firsi Yhodrp @mhtdnyallmhdf @faéftdthf therdasydthiostse at any tinme for

either startle response nmeasurenent. [0302] O onidine
[099@ Né %e{s attl l l 0%si egﬂlgcﬂaléle $ ;lr?}/l théol i1 ornn? I a%n}tllyrm@a 219 (ar‘)[s. <Anirnals
treQiItelx)/ltlaB dl CaB Otdr meo an‘/log ofvpiAgat &El@rﬂdt @gﬁfﬂcﬁnﬂl@dﬁfﬁferent from the

0. 0352) The maxi mum startl e res onse at time 2 and
Vel g@@%g@ﬂ@ﬂw&% tMesGFeRdRed-p ﬂiq herizgnfahactivify, no. of movements
(thg%h% ne group were marginally significantly | ower

an the water group. [0303] Nepicastat adm nistered

at 3, 10, 30, or 100 ng/ kg does not appear to effect

[030!!2] mestartto mespongy ercagecrsii achtnent eSfpanse mapia'aaﬂas aad velnyle were

ed to vehicle. SKF- 102698 ha
el E S B0 b BER) ST TE0PPcos B e epigHsfrect for
avdtag@lstarflé PBRPofde QR itANE veddGRASHTaHY |s¥enliRMBE BF-00070B), and Dunnett's
maxi mum and average startle response during earlier

te$turmledath@|t rtﬁ@h@vtetﬁ& mg/ltgahacg/a signiishintty kigherr dvietpele atastle response

effects chroni c dos
thigh T s AR Riop 25208 i En it ab SBEIERO S, 8 shfsticatty
sighificdngn tihRyY S #d Prfot Both h@sp‘olnﬁéit (pelaRO3)Y af@ynakgifallyatignificant at
were placed inside the startle apparatus and after a

tirpgs b aliiﬁ AdeemaETuINhERits e and Reymaerfer presagsnitastle response (p

<wﬁb? al | 8dB noise burst on average once a mnute (a
“variable inter-trial interval ranging between 30 and
90 seconds will be used) for 20 m nutes. The startle

[0B@H RINE-d 62 6% @ Ormagky )edasard statipally Senifidaetly diferéntdromny vehicle
startl e response was cal cul ated for each rat. The rats

at RBY EMeARGIHCY SBItdBPOne BREUBIMPhe ei ght treat nent
groups (nepicastat, 5, 15 or 50 ny/kg, bid,

[0302] Clonidine had statistically significantly lower maximum and average startle
responses than vehicle at time 1 (p < 0.01) and at time 2 for average startle only (p =
0.0352). The maximum startle response at time 2 and the average startle response at time

3 for the clonidine group were marginally significantly lower than the water group.

[0303] Nepicastat administered at 3, 10, 30, or 100 mg/kg does not appear to effect the
maximum or average startle response in rats at any time when compared to vehicle. SKF-

102698 behaved similarly to vehicle (PEG) for both startle responses at all times.

&8



SKF- 102698, 50 ng/ kg, bid; clonidine, 20 ng/ kg, bid:

d- anphetam ne, 2 ng/kg, bid; dH O or cycl odextrin
W@ 3KP0202698' s vehicle). Rats were dosed by oreCT/ysa0a8e72357

with a 10 m/kg dosing volunme. The rats were dosed in

the norning and in the evening every day for ten day.
Clohigling swecdssfube dowesed hethmaxgmamcngd\aepiiage stk ragponpd during earlier
H bet \é\ﬁﬁg h% a(ﬂqmlloﬂhgour sn..ClPr ev] otja%e vt\{orek has shown t hat

PRy TG REERFHY RO dvecly §UHRE IR YISt appropri ate for

acoustic startle reactivity since there is significant
Exaiplap2 | ity in startle response between rats, but a

hi gh degree of consistency within rats fromone day to

ext, [0305] Since it _was inpossible to test ajl
W@Eﬁrﬁftese_ffe@[st Bt HOTRAREPIHIEbN T3f 176 CEaRegajetveen three
anld"@irflRA! Ngs SRIEAY! Be VRS §IsHRIELEtheSHED V&Iel?@i)la%ﬁ Yns&ie the startle

rats were’run every day. These 12 groups of eight rats
appachuscodsifer ediaf monee pedinfatiompedod tlofy wére peesghted with a 118dB

treatment groups so tha he treat ment. grou wer. e
iR GGG AT GEo MRy S (Bl en el i BR ArHine between 30
andl RSB VR 1R RBELGr 20 MAfStet. NEhebighle I dREesARrk thda¥ured and a
chanbers, however, treatnment groups could not be
meya)l Ericthe last rtysatyt Hertlgtrgsnonee shardseuinted 680G rh Thte The rats were
fol l ow,ng ,behavipral .tests were admnistere [ -
ra o S R 35 B b cidr Rl ErofPRU RRRUSRES  FL0! R g vic
SKRE 02698y ,50a0@4$! bid; sdl@idine, 2@a@iigyitiy, d-amph@ghifeulRsg/kg, bid;
inhibition of acoustic startle. [0307] The_ aninals

die} @ @reladeyind SK - KREPEs vehielsbri i pyeradansd 0 ordisgwage with a 10
ni . 1:\1

mPEEEE AL TOILHRN T B QE g8k Kb moBthe P PUE M Blry day

fot adnaduyorTidagha g bayctemofmbgutd Svdnaiy dosargdwidbbarbetwtas6 and 10

hogafr@:t._e rﬁ‘t@gg%%%hansgs@ggz;nlﬁﬁgggissgpagg}igf }q%g trgtgj P?a/Hl% most appropriate

foR RISt Stk ORaQfvig! aRédiiee ?fé"@ig?ﬁt?dﬁﬁh%ﬁﬁmiﬁ@ N startle response
dosi ng day ten). tor activity testswere run for one

betvwean, rafs, blitagngs déareqoiomnsintengswrthin rets fewar bnodayt théhe next.
notor activity chanbers prior to each test session to

.e that the t ea n j ght _sensors we
039 SiFo e B RTE R RSFIERS POy 1 Rl RERERE SR B g he same
daRetheefdsingl séBedule WhaRgSSerédsuc@hitanlyEl®pariwviee hevalesy day. These
Di etze and Kuschi nsky, 1994) which nakes this

12hgmmuns of eighttratstcagh pesesied eff ongak fromyeach o6 Hie qightitrratment groups
efif i.0hi ki t.ars, (in=yi o, ]
sop af P it el Sl ke by P RET ITAEL RN rcatmen:
grBas baecly belanedt esrpeyr dicucight wet@ editvatynethnthers, rwevel/em greatment
the rectal prope 2 cminto the colon of each rat. Each
Efmbeaﬁ ng

2IPURS couU SrAsEsathfr eeriiash3eRehr ed three tines

and the average of the three readi ng was cal cul at ed.

[0BOSIY T 0B o v BIIPSRAY iBF2 tdsRAMRYEmIREre@ RLAKR8RY after chronic dosing;
i medi ately prior to the ten day chronic dosing
bosiwlﬂcgmﬂlemp@ta@,lrgbmgion aetivhtys e¢q‘u@‘é¢) startle reactivity, and pre-pulse inhibition

of acoustic startle.

[0307] The animals were tested in an enclosed room with a white noise generator
running.  Motor activity tests were conducted immediately after the body core
temperature reading taken on dosing day ten (about 3 hours and 35 minutes after the
morning daily dose of nepicastat, and SKF-102698, and 20 minutes prior to the daily

administration of clonidine and d-amphetamine on dosing day ten). Motor activity tests

&9



and three and half hour after the norning daily dose
of nepicastat, and SKF-102698, and 15 m nutes prior to
w0 b@gdzi0sy admi ni stration of clonidine and PCT/US2008/072357
d- anphet am ne, on dosing days one, five and ten. Body
core tenperature has been shown to be sensitive to
wigetin dopant mewand d@gwtlnaphgnamewn@m on aaph off thamesor activity
s behayi or test.a potenti,al S|t ve ass;
crptemr e e S etatioidh BASPS R GRS hifw TR epor were
opcdtin glp@b%r@g OMlofr JactiARAh k- mmﬁb@m@ e (sensitdRa! dhen cs 1n central
rel ease were used as the positive controls for t

dopamine lqvolsodyictae curdt Kuschingky| 9348 awhiclyimgk G(Sath§eP¢1@§106#l test a
P S5, 185 SHLE) P Dt OLBLSES P pmhamine s
uscs entherpositivocogatl ifeighiseasyr ed by anal yzi ng any

decrease in startle reactivity which occurs when a

rtling stimulus is inmediate receded b
1030 R4t Ry EieamieT ey SOk il g (1R i (! BRRDE Zpem into
th€ &18n P 88D b SELRTRIY Sody 3R t@hl%gﬁturgﬁ)as tn?e%‘éur%& #rbOfes and the

The rats were placed |nd| vidually in a Plexiglas
average rmfeﬂle(moeecmadlnawwafe cplculatedh Bady Hoos édnparatare readings were

ent ate undat t enuat i n nclo ure. Acous

onffipid et SuBRARE R T h o SRR T s R s FoPdh f Basclin),
anldi thRe cahd Lamab aft@tRe POBSAH Ty HbR F nepRAKE! aDIRFED2698, and

30 cm above the animal. Also, these speakers produced
l%mgalt%ﬁam@\ﬁelth%fialba@d@mﬁmaom of §@nt%¢%%@@mpgﬁtpnm€s pn dosing

0, | I - OW,

SFIRATIE: ot B BB EEHC BB RIRER Ly hRFRELaREIRo bt
ddpametfe ahd i ﬁﬁrq)lﬁeph@ht: algeclwh michvva&kbb ahisr Baiawfoirae dtesind potential

d le from.0 95) by a PC
seBrf R e vt e G005 SRS DA e | daeh BB y(an alpho

c
R R ) PSSP RERESLSe bihuols for
thiAddsayi onal | y, a SR-Lab calibrating instrument was used
to calibrate each of the eight startle detection
at u 20/ of the rrea Startl e react y, and.
OBPEERFUBES Rl 1R el Srife pE St conBe PR iy oo, i inense
bur§F b AL &ith PtabRY orfsb, HAtRE-pakt intibivioh eRhiRMMbr dating measured
hours and 40 m nutes after the norni ng daily injection

byotnahesiiec ast decreaandn SKrtle reagtpdg, whiski og@iryivhgr estatlingrstigulus is
nﬁ#eod’?%;cgly éﬂgc%l ec?% nﬂo%t Lk 1n% %t%ljlﬁi)_olsﬁérg b%ﬁl @I%qured in eight SR-Lab

m ne on 0oSI ng

(See an&govlnwmﬁads rﬂaa-ml@g@ eCANfRkiititiods. Tas trsts e@nsplat&atingfvidually
pl aci ngl each rat individually into a SR-Lab. test

ingg g a&ﬁahaqlqre@oacm. diamgichiu M@ichc wep hebpshiper Yawilater sound-
at{g?rﬁétm‘é’%%lggﬁr%s Vﬂoﬁ& lﬁ{?gcs ?Je brio S%u{jﬁcf&e%ﬁg% r%)sxﬁ ¥ and fall

nor'se bur st d start action neasur ed)
tiray ef égﬁsemm mrapm‘sasrﬂdzcbvi(aaa varkabheurted 80 tcmi abbovierthepwialal. Also,

BRSPS EeD, 0 38,00 GRS S 45 T 80 o
A;ﬁlg%cbe:ljgcﬁ‘?c dbEdiGbRREcr tHREEdObe DR SR PUKEIS CPMTIP lBHs@iced the
subject's movement into a voltage which was then rectified and digitized (on a scale from
0 to 4095) by a PC computer equipped with SR-Lab software and interface assembly. A
decibel meter was used to calibrate the speakers in each of the eight test station to £ 1%
of the mean. Additionally, a SR-Lab calibrating instrument was used to calibrate each of
the eight startle detection apparatuses to £ 2% of the mean. Startle reactivity and pre-

pulse inhibition tests were run concurrently immediately alter the motor activity test
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noi se burst ( 118 dB), and a relatively quite noise

burst (77 dB), the quite burst preceding the |oud
wWo00902165 st s by 100 nmsec (pre-pul se inhibiti oPCT/EE20§/072357

These trials were presented in pseudo-random order.

Pre-pul se inhibition has been shown to be sensitive to
(abowdrigeaurs andré8 orinwis eftetoamareingelady dnjeetiont ¢fetrerpma@tat and SKF-

h
GG tid ot 3P bhEAgERT: b ubBishRie” R RSFYn SRR and o
aﬂllﬂié&irfﬁnMnC&b simkesy tdhgserteefiavlicatadtivit® Sdnda%l’@%@ét inBibition tests

sensitive assay to the effects of DBHinhibitors in
coppivigd of] RIAsiag rackny adinpisly dpfone eldbdedsstation and after a five

mﬂﬁga' Iléc‘ﬁﬁmﬁ?ﬁ‘i;eﬁh% tlgé m&g1 %eg&? 81%§$ﬂtg %t‘rﬁrcg q glﬁe%%te{élzﬂge?e}ﬁt types of

re- Itiron acous
ndlikfn’lilﬁ];ts '(Ji’t&l satiedodcionfmetautey) behasiage ahcd £siisuteds vasdable inter-

follows. At t= inhjbitor is inj . At 3. .
trigh g val Hagias rbéf%%ag @ﬁp@# SEQPES S %ﬁé%anﬁwr é‘)ohfptal noise
bussts FhALLRR reg@f‘oﬁg) apf tlﬂfeteydlfféreﬁ‘ts% éss&quIS%tbu4stp Eons‘fSQed of a loud

mnutes, startle’reactivity and pre-pulse inhibition
noasedalmsis(é £&dB), an03IrtlatiTHy epite enpe batsti( d&)adlengstem@ preceding

th S oL 1 0 e treB it TiBon T (e Mifgere presented

in[p3&Ide) rakd@&h of @rs P@@?Hﬂs@ﬂﬁﬁ’é&ﬁoﬂl AEPPRhI BBWHAS b Qéﬁhtﬁ%@o changes
by calculating the total nunber of photobeans that the

insmgosgTbid d@p@éma@: gveds. t ﬁérthfémorén giegestisi gartle [reB18]ty Tae also been
sh?w?lj tﬁgat SnkiERE kY cﬂan%eg 11 d arm g a%ﬁrﬂoQ%)lﬁeé)% nt rlevei \gﬁlch makes

nsec W ndow mul us presen

thERAEhstiafl ket a@aﬁe&m@lnseﬂ@av@ a&,s@yl k@ tiedefytst FKDBH ihhditors in vivo.
avenge of 40 readings (one per mllisecond) starting

Clpmmﬁ ale<é|dyarawlteéarm1@ao%ﬂﬁéu gethsupetitiveacoieali for shegcpestic startle
reh &R aﬁh&a?(—)ﬁ@?efﬁ % PR A6 trﬁ% fggtp' ng the nean

response eac jects startle elicited by the 118
dB acoustic burst. Pre-pulse inhibition values were
[08 w]cﬂl@sohddtby of dbily acltavivgalt thess mearas Solértd. eAt e dMsld inhibitor is

. eli - 118 dB pul se,pajr
infeetel K030 WIS o PtomE e do g Het hog &y 35 minutes
rnBtroia e il %%e%%dalﬁgmehtt 1o alignds, tshﬁﬂ‘e Fga&’ﬂl\q{yné}ldtﬂ}b%ulse [1nh1b1t10n

value by the 118 db alone trial for each rat, i.e
arg 8ssdiedri al val ue - pre-pulse inhibition tri aI vaI ue]
118 db tri al vaI ue). [0314] An over all one-way ANOVA

[0}% fr]gl“ﬁrj} g%ﬁlg)e r%%gaoﬁl?%s \;/{)ase e hgﬁfc)]ﬁgt aﬂlcg gm%tofq&%ﬂg The

avsﬂ@s@tqu@atthﬂeetr@ﬁhfgswmehd@e;fato@[amﬁ for each conparison
interest. [0315] Spont aneous notor activity was

df h f
s syl Sy ae (o LA et
pﬂﬁidb%gﬁk AR sﬁbfe@%roﬁ@@lﬂ’ﬁ%&tlﬁ??egﬂé%setsﬁ‘éﬁn' que) was

performed to test for the ce between treatnent

[0313] The subject's reaction was measured during each trial for the 40 msec window
after the stimulus was presented. Each startle reaction was calculated by taking the
avenge of 40 readings (one per millisecond) starting immediately after each noise burst.
Acoustic startle reactivity was calculated by determining the mean response for each
subjects startle elicited by the 118 dB acoustic burst. Pre-pulse inhibition values were
calculated by subtracting the mean startle response elicited by the 77 dB pulse - 118 dB
pulse paired trial (pre-pulse inhibition trial described above) from the 118 dB alone trial
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groups. If the overall significant difference is not
detected, Bonferroni's adjustnent for nultiple
W@ ovpariosdns i s then nade. [0316] The mean aveP@QES2008/072357
vol tage (AVGVEAN) and nean percent prepul se inhibition
(RATIO were conputed for each treatnment (TREAT) and
andrther divigoes ‘(htSRraALeTr)y te 1d8clh aﬂqneattlal(ﬁﬁRﬁmhmyt Lpr(@l kB grial value

it val u e y subtracting the
TSR PP S aELE AR P Mg B ePhe 77 68 pui 2 -
118 dB pul se paired trial (pre-pulse inhibition trial
[0desicAn beckadoeyay ANOV Aeyifll 8 nthih affoctefot te@tineandat perormed at
dj viding this value by the 118 db alone trial for each
caphtimg qn the ¢ %P@ed@Otﬂr bapelingfere cachy ppimaly s gubssANtttrigHs were

petrfo'rﬁledrcﬁlegﬁl co sgtpoftrn'téfi‘%stval ue). [0317] These val ues
were plotted agal nst trial nunber for each treatnent

and trial type, and these plots are attached to the
[0B oS tontdNodwes mhtr acheity waasirscasnretihfer phdt snivat icesry Thenin for 1

trials,1-15 orson to time 1, 16-30 ti 31- )
P o 51 U GG T HBHGY PR SRR e R Walls est
(nBEp£ARELrP rt@cﬂh‘tﬁcﬁ&? Wi Rirfok98d a8 dest T6r RAMFRMAEABBtween treatment
startle of animals over TIME for each treatnent are

gravpsacHdbe QV@@H S{gng“m]lt diflsrenve inpet dotestad, Bopésignhs edjusteent for

mtltttle Ceo%:ea{}lto %L%leadenhl bition were anal yzed usi ng
g P40t Var I'ance ““The nodel included terns for

treat msnt animal s nested within treatnent, tine and
[OBI@]arhmﬁtearbyvémgevolrtﬁger(awq}MEAN} ed meah pefd‘eﬁcp&p\me enhlbmon
t est d usi ng gerror termfor _animals nested wt
I

(RtftTeI e 00@@&6 for prbdtsrbnentdTRECY S addriet Wae &EB%ALT) at each
wrigf (Bl gst LY g Iéggul‘é\@ LihiGitigA vathes e %fcgpal@edof)y %hﬁt?a%'tmg the mean

nt Differences was used to adj ust
startlbtnemoasa:@hpmd bpnde 17 dBhpulswer h18 dBr palsergmiredrtrial (pre-pulse

: t ffect i gnjfi t.. .. :

b5 abtsd Taoch) Gomoht 31§ oo Sl b Biaidiameis value

byl thetiNg VSR frial FRakb®pdt, &, f(FlQBSdB/\ﬁ{a*P vARBS i@fbliis€ dHibition trial
then the adjustnment was applied to the specific

vapa] rwi18albdopipelicgons. Further, if the specificpairw se
treatnment effect was not si gnifi cant (p-value > 0.05),

[Ogrﬁ Iiegg \¢ l?rhé’léft fmﬁ]éttg\?fslg ﬁ%? Eﬂ?p&nllb 9 o1 ! ?acFetreta Ak %Htttaal type,

he over a rea frent

anldrthederyots aly attdcied &f theatporeNetd it Sicgnadis oAnkic plots varies. The
t,(g value > 0.05) then a Bonferroni adjustnment was
I‘lfl r

I-{ h&orragopst dm 4, brffas? $Es 2 HAP ARG, et -0 3 e . Plots
di%ﬁg%{)ﬁ% 'tl{égme erEéﬂig)rec[{u?s%%?ﬂéngg)% £ang gxhefaﬁ %%IQF@ Ft%ﬂ& %f animals

y wel g for ea ani ma
ovandIMgi fer cakhntepeaing dremeashadedsot wo- way ANOVA was used
to test for the overall effects of treatnent, tine and

[O%Lga'hgeeg&ergge startle rlesnpto%geagrtl& s pe?geen_t prgpu'f‘sl\eq\r/tﬁl%it\{\éenr Were analyzed
using Analysis of Variance. The model included terms for treatment, animals nested
within treatment, time and treatment by time interaction. Treatment effects were tested
using the error term for animals nested within treatment. Overall treatment effects and
treatment effects by time were studied. The method of Fisher's Least Significant
Differences was used to adjust for multiple comparisons. If the overall treatment or
treatment by time effects were not significant (p-value> 0.05) then a Bonferroni
adjustment was made. If the overall treatment effects were nonsignificant, then the

adjustment was applied to the specific pairwise comparisons. Further, if the specific
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performed to test the treatnment effect at each day.
[ 0320] The positive controls (d-anphetam ne and
W@ bk@alozhose) significantly increasing body corePCT/US2008/072357
tenperature on day one of the chronic dosing, but no
ot her conpound had any significant effect on body core
pairevipretreatmeet elfecamps tiofrsign|G30 {p-THee &-tbphécanthaadjustment was

al\%j 'élp@é&ﬂ?{g)l %1 g%%}a{h%%ﬁtm%fgcgi |“g{fl%¥réll§ﬁ)egggﬁ1%o@d Ct I\\I/elratlﬁ/ t}egtarlnent and

tréabriagitdby @irgé Affectsh@eRv est, sipaicast (svalnef+ CIB(I)E)| then a Bonferroni
different fromthe vehicle contraols at_any tine

adgysiinpHeyas TRde dprthe) molsaduat Foppaspns. Wlﬂéln tife @pd Hygraging over
tbgnificantly lower |ocomotor activity than its

vehicle control at the first 45 minutes (i.e. sanples

1 - 3), but not significant after 45 m nutes. [0322]
[03 1Y r Bhandmngofromepraddossingridly i veaglits tvae atloelateddf exch ahomal for the

nepi castat at any tine exanj Pai rwi se conpari son
o BRisa PR NG Rt Re TP YA P At Uil TG B peral effects
ofWBERmSht ?rﬂﬁﬁa g bre¥inftnf T rtﬁﬁ& 1ﬁt%ﬁ€fh&he OROIVE ANQDWOLSre then
at any i e exam ned. there was no S|gn|f|cant

mmﬁmmed@n@@tb@ﬁw@@mmvﬁﬁthﬂmvbﬁmmle controls (dH20 and

SKFs vehicle) at any tine exam ned. [0323] None of t he
[0%5@ mapnotsnl :e]%:dﬁt%%lg (()(? ducﬁgarglg%ér afi%{] Infldlné’%ns]t;% gc(ian Hy éncreasmg body
cosé Qérhﬁdratﬁfd by dai Picf dfcamdt chir-@fic tdosin@Kbutlh G8Er godippuad thad any

the cyclodextrin group (p = 0.0001). The treatnent by
Slgmﬁ%am aifest Q8 tIodn cosdCapPIRiUEY #@AY (YSsi gni fi cant for

cycl odextrin versus dH20O (p = 0.0283), but no others.

3 AAF e Blanfphb Rt tsighiGBAdtlyC Ridher RlcoM tivity than th

03B snfpht Aol LD, M, BT b iheg Qo agtyfy then the
vatrerlgi qoatrbly ahi gheimgse cr@ninegdr er’i"llnles elonnmebigroupn lamvmzar edas not

ey LRSS AR PR chBege S e e EOER o L S 102605
S(ﬁl'ngik‘gfﬂ 1% HUXS Mg [ﬁdﬁﬁﬂfi fber %&B&Ut&%chﬂﬁﬂf BahiiQRchiBRTontrol at
the vehlc e contro were not significantly

thejifift 4p eminutes G %mlcﬂ b él),l buiptisigmifecagt afind 44 miNgics.her
d- anphet ami ne nor SKF- 102698 was significantly

[OS#J”FI{G?Q twa{csr g grgaillr s%%‘ﬁic\ég 'trgéltgleﬁ{ e?fné(t %ornﬁeyléggﬁ? a? any time

nepl cast a

exdifidcalr %imﬁ&’e@ﬂihﬂialﬁﬁbrﬁtrev’%ﬁ}éd&hﬁt&on[: GB%]neﬁhhstatt-ti’@teﬁ@oups were
102698 treatnent %@ up.produced a significant chan%
sig{figanglystififercat fgom the Yebide pantioys atpRx tidirerxamingd; mdso, there was no

m%ﬂﬁ@?ﬁft AWt Hehddn G lt‘x? Fl@@fefdoﬁﬁglg égﬁ 0 %ill_{i] eSKF'S vehicle) at any

onpari sons of 1 nterest
tirhe estnmeed. by tinme interaction was statlstically
significant for the conparisons of anphetanine ver sus

0328 PF e T8 “Bion orabief S5 et HEnRLdp gro-pulse
inMBitfnS I 0 JviefeiNime effect was statistically significant for the SKF-102698 group
and the cyclodextrin group (p = 0.0001). The treatment by time interaction was
statistically significant for cyclodextrin versus dH,O (p = 0.0283), but no others.
Treatment effects were not significant for any comparisons of interest. However, the
SKF group had marginally higher percent prepulse inhibition compared to the
cyclodextrin group (p = 0.0782).
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for SKF-102698 50 ng/kg b.i.d. versus cyclodextrin (p

= 0.0007) and for nepicastat 50 ng/kg b.i.d. versus
WGEKBIAR6P8 50 ng/ kg b.i.d. (p = 0.0047), but PCI/US2008/072357

ot hers. The SKF- 102698 50 ng/ kg b.i.d. group had

nificantly lower startle response conpared to
[069& lam fimes lagnd 2l ho dherddige @rouni bashiusy SIgmﬁ@antQt hlghbtepercent

red.tg the asta
oo 5 A e ciind G 5B B G hob M AP glgpenc from
vehade &mg{g fitne@®ahy 4| N&%eﬁ&-@ﬁ@h&aﬁﬁ&ﬂﬁﬁﬁ(ﬂ— N@a98 Reas significantly

fycI odextrin group . at all tinmes. During tinmes 1 and 3,
diffpgent Epmcther L1y Behichyak gy timeg  Nogg @fjkljleﬁ)é:alcastat dose groups were

oresponse than the
51@%@5&{%15@13@%#@%% nq? Elréosaﬁ Qﬁ} h gr oup. No ot her
significant differences vvere detected. [0327] There
[0825 Oolydle SKIH-102699 aichtmcne gﬁjlmrprbdimdta g fi fieame mhageiin acoustic

bady wei ght _between groups at t re-dose. bas
st S Shsninied siheaiber B MRSy SRR ioRantay o] Comparisons
oﬁﬁﬁkésﬁ(aucﬂﬂaroqmup ’Pl?edﬁfea\eﬁb&fﬁ #he Tﬁtﬁra@ﬁdi'lo\%% §tmsﬁc£1n>951gnlﬁcant
vehi cl e control s (p<0. V\V?en anal yzed wi thin each

fodatpe tompusions| e @mﬁm@hsndna@rsalSSdgrz@f icdemding yerswst eit,O and

gk SRRSO S5 0, RALR AR were s

fof ISRIF- 12668 F0aHP/kg OVE WRFsus \basloddris (9 R §. O(¢(ﬂ7f)ta|n&[ for nepicastat 50
different fromthe vehicle controls at any

et HbSTsTh SKEKHL00B 6080 50 trgh Ky 1) $040)3 bug mgugghers. The SKF-

i.fd C C <
GRS OB A0 a3 TRl R8RS b Bompara v
cycldbkioh, @BERalwehiad! ggnifihely &vedrysedewicspinse eAC bordpated to the
the SKF-vehicle controls had a significantly greater
nepiaptabAbmekgh it & UYse i n body wei ght than the
SKF- 102698 group at treatnent days 2-10, except days 3

[Ogm thd SRPITHaRSH ¥50 IBE/T(QEB it 150108 Bl fs%'hﬁﬁ%ﬁtlﬂl [bv&é?%fhgﬁéresponse
I'n body wei ght betweent F-vehicl'e and the vehicle

th@mﬂterqylclogp)dupgr@lp atryl t@tags P@B@]lmfhéraed\&aﬁlemﬁpwstaa(ﬂo mg/kg

b oy Rl o e ERbRabiei S sy A HBamgd LB 5o mene
b. p@mg%psmtn&\s@hﬁ@ant @@fererﬁ@ébew@fe dte{wted

nepi castat-treated groups were significantly d| fferent
fromthe vehicle controls at any tine exam ne
[0 TleFhcse gy ng overdlr @ Rodsvise sppfcant daerepgpean cbssiy weight between

r f etween the SKF-102698 (50 ng/ kg
grg%ﬁ?s %Iﬂ; Fggggﬁﬁgﬁﬁﬁ)e nepi castat (50 ng/kg b.i.d.)

group vvlth respect to changes in body wei ght. Wen
[032@ 'E/lmed}ammhd:‘tammeagmulﬂm& a $1Qmﬁ5ﬁf€l—y]ﬂﬁf%]98d(a&@e gbdcty weight from

e e RIS Pttty g g THhep Hely2g S ageCh g% the vehicle
cohtr8is E&Eﬁﬁpﬂlgmﬁg’antly greater increase from pre-dose in body weight than the
amphetamine group at treatment days 4-10. The clonidine group, however, was not
significantly different from the vehicle controls at any time examined. The SKF-102698
(50 mg/kg b.i.d.) group showed a significantly smaller increase (p<<0.01) in body weight
from pre-dose baseline than its vehicle control (SKF-vehicle). When analyzed within
cach day, the SKF-vehicle controls had a significantly greater increase from pre-dose in

body weight than the SKF-102698 group at treatment days 2-10, except days 3 and 6.
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[0330] | -nethyl-4-phenyl-1,2,3,6-tetrahydropyridine

(MPTP) was purchased from RBI, Inc, (Natick, M. For
W@elev2®ss ati on, MPTP was suspended in water aPCHUS2008/072357

concentration of 2 ng/m (free base) and was injected

subcut aneously in a volunme (m) equal to the weight
IH(HOQt)anka ﬂ@fac hvaarmprﬂaﬁfereﬁmm@hm én badyoweoight betwaer %@ISKF-Vehlcle
art \11 Q tlrogjectlon %f O95rr1 of MPTP at 2 ng/n

P‘ %Y? @ﬁ SPURSPRE™Y R4l per injection. [0331]

Monkeys mere mai ntained on a 13h/1 | h light-dark
[089%]] Bhersviatah nb @@dradintlonifitat trasaichabffect @d Hodpivwdight fét hny dose of

procedures used in this study followed N H guidelines

nepiastie 2k BPpBT eFamnadne PRHEASC: cRMRHBPIAAS Yealcdcipk ngpg) of the
AGO) G

H%£$%%%w%df%mw#%@%ﬁ%ﬁ@?&%%?ymw

tirhoctdneined| brgrepmighyr, theoe vasmBsizni flrgnb@kavispowdrals tlifthr@ase between

i uirre nkeys, ree non-l io ed a .
nf AR5! 958?63@@%(% v ?P&/'E@ AR (S MIEE pr- Qgr%mup with
rexife"c?to%ﬁﬁgés% %B@Pd%efghﬁ Qibeh ARALy QUL Bhif fea@fidyN iRt S1at- 1109698 (50

nepi cast at hree different approaches wer e

mg/kar’n ikt gionp | hadistgpifi¢antly hewert hasly weightstthaaths nepicajtat (50 mg/kg

oral syringe,, and (ii) oral gavage. Insertion of
bh@gﬁ%ﬁé@tgggékﬁtion (5 mg/ M) into marshmal | ows was

tested in 3 non-1lesioned nonkeys and proved to be a
Ex@@ile Ut e of drug administration due to failure of

aninmals to ingest treats probably due to adverse

taste. | sy e _injection of nepicastat
1033 lsrrﬁé'vyid;phemlo?@ﬁé B YOn TR RRL s ireasriiom RBI
InE rqz\fa%c n%r Q@Qﬁ?s\ﬁ%nwsl\/ﬂﬂl"? Qx/a@%h O&ﬂd@(ﬁﬁe\pﬁt@pétea concentration

S|nc tt

animals tendéd to spit e solution at
oﬁihmgﬁung st batelgnd oas enjtctad isobcut@eabsly in a volume (ml) equal to the

a dmi ni st r.at rri out in
B ERLeT b tiBtk oy el TR hoghabim dBist caesiygiy) inicction of
0.9 61 vasipel 4t 2%g@ﬁtr@§nm{%? 33) mpike B bES i8cchidnkeys,
three non-1esioned and three | esioned (received 2
MPTP 3 nonths prior), were used to study safet

(03RH o emabi #F tpaiB kiR e hSOhEL h Abihrenes e wida food Snd water
ARG T Pl 4 GRCRERMRRA RS sy o0 N i tipgy apd were

aptpWQfed dy thashauitiobstt Aeignl Che: sid Uey eaﬁmﬂ'@&ﬁ(IAGWEI)S Animals were
pi castat was adm ni stered via oral syringe at

he
méwaduaﬂy doysrd andoaligyyadye ayaaun i ons megth tg a?&slg@atstwtth% colony
IWFHQO ﬁ@n&ﬂ lmQ&ng%ﬁﬁemell tolerated at the two
oses. e non-1 esi oned nonkey receiving 5.0
ng/ kg had |ight beige colored | oose stools on the
[OBBﬂﬁiXtmirw&ymrﬂrbyadmenirmnrlatid)lmd etﬂdathra:ee@sﬂouecﬂ (gpgmed 2 mg/kg

VERE, § Mot ARtont M ereupridd stferas oafigal Yol felffoadigisgation of

ndp&@tal. NTRcE @[ﬂfér&&%bﬁﬁclﬁ@d%re cxR@ineWerdIYdih® v iRiIBRl ifito treats,
were randomly assigned to one of four
(i1) oral syringe, and (ii) oral gavage. Insertion of nepicastat solution (5 mg/ml) into

marshmallows was tested in 3 non-lesioned monkeys and proved to be a poor route of
drug administration due to failure of animals to ingest treats probably due to adverse
taste. Oral syringe injection of nepicastat (0.5, 2, and 5 mg/kg) into the mouth of three
non-lesioned and three lesioned monkeys was also not an acceptable route since animals

tended to spit out the solution at the highest drug concentration. Oral gavage
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treatnment groups, with 6 aninmals per group. The groups
consisted of the followng: Goup A (6 aninmals)
WO eelywas pl acebo (water) treatnment; G oup B (BCT/US2008/072357
ani mal s) received drug nepicastat at 1 ng/kg/day (0.5
my/ kg twice daily); Goup C (6 animals) received 4
admghistyititay wee aatyiddgoutnincd METIPylesionesd n@nkeys @ (he highest dose (5
ived 10 ng/ kg/day (5 ng/ kg twi ce daily).
mg}%}gg%ﬁ%asswglgﬁccegtﬁ%hal di ed acutely follow ng
MPTP-1 esi oni ng, and was not replaced. [0335] Prior to
[0B33i $IRi JqPirreh mhdtikk $s, Waice @uﬁbﬁcﬁﬁdaﬁdomwmﬂohad i(I\éeeived 2 mg/kg

assessment of spont aneous notor act i Vi taﬁFIUSI

MP AP 3amapths eFPD; Wyren%ﬁeitt%?tu@y ROARAY %lég}%ler Ity of e%mafi% Animals

re§eq§e°d ‘T’c f § LOALMBLRS df @.f! Qrtgg? rt@zl&a(g_alﬁ]lgeéo am and 2
sessions over a périod of 2

prh))a Ifalvﬁ (aiaymfwﬂzhm red-dayassiadus beasseshe dlfﬁgren’lt dose Fevels. Nepicastat

clipica ters usi.n r oni a [
weafhatsees V6 ot SR ey R 9. ARG D0 frashy GFss 50 oSt savage
at GRS GGk Y BosdaYsiug Nk R t@l%iraﬁai & td By Rl YBeS. ab|n¥ non-lesioned
score greater than 3 on the CRS. Both the activity

menyeiytrogdivige 610RABSKgand light brigatolpretilogreatmisenthatiinal two days of
staplished th an base-line.,activ of each
o AR Gt et R SR G W B RS ec he

adm ni stration of MPTP at a concentration of 2.0 ny/kg

[0834]1€Bwbasg €puvsquiselbavhlayeofetrtcd Eghdlenatd tachibRY8vae used in a
par ki nsoni an state. A post- MPTP | esioning behavij oral
Paskiasenisre Modglas Thafwemy fouit ammels wergaandony tassigngskto aig of four

TSGR A, FORBEI b 4 BRIPBL o P oo

GloahaV (6 anipfaAd) revascdaplasedoa@vany) ooemnicot; tG’t‘oeleB (5 animals) received

i ndi vi dual s rat over a period of 3
drpig BgpiFasis aéér@g%g/g%g (05 otk Svice dailve ﬁra%m%cﬁﬁlgpals) received 4
mg/‘kéﬁﬁy Qb MEE tév?cena{llsrg) arldOGRRIpAD N62ardHbL) FceREd q@%@ﬁ’( /day (5
| eSi oni hg dis arklnsonlan synpt ons, é
mg&g awwa\derlmg elnt(@oap Bc Ionm amaial dathangelsfcfoﬂewgvzgd‘dPEP lcmmng, and
3. ani,mal s recei ved a final post-MPTP behavi oral
W%lsstéoé&’rl&%?fi (1RAM and CRS), within three weeks of
starting the efficacy study. This final post-MTP
[0835]| Rradri @ MBiSnMEE hnlirBale s ak isabjcatcBase! quaatialiveli £&8¢ssment of
par ki nsoni an state and used as a pretreatnent val ue

SppBianaquat Metar cagtivkianyag sn E@%@] agyifaIsonier e(IlRAMegage.  All
re%(g%}n :sg%’sg@e\ﬁ}rg 6b HEBRQS "ﬁ{]%n% %,f\I/ 1‘8 }81){‘168]: élg ?& gll? sessions over a

sting was car to 1
peadoti ef 2 WeelisaSThel\AEEBanbo@é anllmaﬂlopzas ‘Q\BS aasteiadi st ened dini@l raters

Concenkﬁ%gtﬁ 81%{11: Irttg{%r%glegﬁﬁg}] ar?c%: R;xi,?iaggﬁktgoo?lxco %rp%ll) for3to 5
co%%é'sb%ﬁ%”dhyse @¥sal Behani 84 nde 3ty epg@atll?rﬁbfbe ¥y HEAM %the CRS.

intcal rating was carri out 60 To 90 m nutes
Bdtblthoavtivgy nivaitdOng (hR[A‘M)] ampycldhocé rating assessments established the mean

base-line activity of each animal.

[0336] Animals were lesioned by the administration of MPTP at a concentration of 2.0
mg/kg (free-base) via subcutaneous injection to achieve a parkinsonian state. A post-
MPTP lesioning behavioral assessment was carried out 2 to 4 weeks after the last MPTP-

lesioning. Locomotor activity was monitored by IRAM in 60-minute sessions for 3 to 5
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on the last 4 days of treatnent. Raters (one to three

i ndi viduals) were blinded to the different treatnent
wW@Qe@a031053 RAM assessnent were preforned for 90PE/H81008072357

i mredi ately followi ng drug adm nistration at 2 pm on

the last 2 to 5 days of drug treatnent. There was a
dayp.niGlimead b@hayvim%%%) wpe pisgsbed dywerntoetheds indieadumbnrating over a

dl()ﬁ]e. [tog%%s Nepi castat or water (as placebo) was
PG 'Oﬁﬁs? F&¢ for 12 days follow ng a mninum 2 day

washout after L-Dopa dosing. Drug was adm nistered
[0837]Cla sdaicl gaset adithadymeguileRadutitidnal dosds ofaMPOR (2 Befilay)itorobtain a

was rated by | RAM and CRS. The CRS was conducted in
suffpdenticgras Pt leeoriBe 69 disphy: Regkinsqrasn syBptepSafsTnsd s gin average
o RUFRSE T s P Bt Bl R SHAL FREREER finel pgsimTP
betib¥ibel ensestmert (RAM gnd UPRS), IVRANV absessoaknt e stettiag the efficacy

ef or.med for 9 phutes i.mmedi ately follown rug. ..
sl ST P B B it BHPhe Fageecd HayRbeh o qgeetine clinical
parkif BN kate b@@lﬂ% s Aprétairh&lt vaRk f@ﬂ’k@étiéﬁba%an!ﬂ?ﬁ@.mt or

activity and clinical rating scores were nonifored.
The average | oconptor activity was cal cul ated pre- and

(033t ANPIRR. ersi tesiPeh EO1f IgsPOBaT I ﬁﬂ?qml andTthe cfficacy of drug nepicastat.

Té%{igg NVEJ)a-lrsP'clar%séldoé]_ﬁtng Ragsl | 0g was. dgtef.m lﬁlgl"l?ydose. L-Dopa was
avefaging ten 1- hour nonrtoring sessions. The

adp@fisteMATR A guneeiitfRiah ERItheIBRAS I @178 mRdSESS sRNEaWi@s twice daily
obtained within three weeks of commencing the efficac

(a5 Q@ anché neeistor vpammsesitizpidays-| Bebeovandetrimingd R RAM and
e . ! o .

O IR By B SRR A R PR S 10 am moming dose

orr theolnstet! dags dfrovanent sRiara{ongt testhrecAhdightrnlsy eare bliaged to the

.considered a faster imal. The WI coxon sjgn k .
dlffsfse_flt VTSR 4 SfBiPE 0 LS PSSR pBSIS. BRIk g 9y minutes
inﬁﬁédia&blgyfofu%%e&gga&ﬁlﬂis%ﬁ@@!a'm' Bm( 8 QMPTast 2t B 8UERs of drug

D). [0341] | Loconotor activity was nonitored evéry

trca@mentn Jhers Wasra minminpinrdidayof asbOutmicniotl dstwash lcachi theptmeanthlose.
drug level. A higher rating is considered a faster

O uPEMELRE BB o RuZhe) SEF VPRl T T s totlowing

mgh@aphi Dgayt hf@sHBaﬁhlft@rfL-ﬂéﬁ)?bl dbSingl Mihe Svad atimidibtoedIwade daily at 10
pl acebo and experinental drug at 1, 4, and 10 ny/ kT%
anrad @rpprbywersl enaac .o Behryied e rded dytRAN and GRS, The CRS was

U SR PRI B8 1Rl AR PR 6 on s o

rence was de ica
5 {93433] drit atataicht aRa@msaloyis its thredripdividigly) osdre RI®Rd to the different
| esioning (pre-treatnent) to 2.5, 5.0, and 7.5 ng/ kg i
trqal e aCTRHRS- n el B sTResSPENts g WerEo PYREPTMEY 1y b miphige digyediately
- : ' £ chgntof!
foﬂ%ﬁr@é’&m% ﬁ&rﬁ%?i}s{ﬁ?ﬁg% Htrenz {5119 dnnRY ek 533}%;% of dRMrdhén

t,
t utes sessi o wer e col | ected at

[0340] For statistical analysis, locomotor activity and clinical rating scores were
monitored. The average locomotor activity was calculated pre- and post-MPTP-lesioning
for each animal. The pre-MPTP-lesioning baseline was determined by averaging ten 1-
hour monitoring sessions. The post-MPTP (pre-treatment) behavioral assessment was
obtained within three weeks of commencing the efficacy study. The post-MPTP-
lesioning locomotor activity was determined by averaging three to five 1-hour monitoring

sessions (IRAMS). Activity monitoring was reported as “movements/10 minutes”. A
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Post - MPTP, versus 90 m nutes for nepicastat. [0344] In
the clinical rating score neasurenents, no
WEe@INEDEs | esi oned ani mal scored greater than PETr/E820081072357
the CRS. A post-MPTP clinical rating score was
determ ned within three weeks of conmmencing the
hlelﬁerru scarsyw et meldbgf:daw ﬁas@g iangnal h eTheoW@Jpomlgm rankt tgst3was used to
in |V|dual consec
cogfihe’ bit e APy TP e A seT Y 1 GneeBr D s SRR MR grours A
thegh Dyni mal and t he total score was derived fromthe
sum of these eight features. For each animal, a single

clinical rating score was obtained for each dru dose
[03911AReY M drasgme a@twlﬁw Was Mogitpisy cyetyr Ksmyrutes) for ﬁamélﬁ%um of 90

kL Hoked. ove egu b Bls&r (1
S o s e b oY bR GRRRCEIEINI s BaRr dles
paulsiesbriior) astnatli sti cal anal ysis. A |l ower score was

consi dered a | ess parki nsoni an behavi oral state.

038 DR B e B AP g BT ReSi i atabarhipe the mean of

ca0R R0 GAREERS dath blockdof FIBELLS AnBBA fBinstdyal st 1t Beand 10 mg/kg. The
Kruskal -Vl lis (non-paranetric anal ysis of varlance)

gr‘«nph swa@othplarqxsmmedat@ fetprs aaned trarsisn g Furtberastatisigel amdysipmwas not

&% eri dru Qnecent rati on .correct ed by the
|na %%s {Eg%ﬁmc |ngge %?mgégﬁn%%aW%ﬁﬂa Clgmcorrected
cllnlcal scores are clinical scores of experinental
[0d43]cStatistiealc inatyic envhpairigoposaVRTP dtsienind (osteatidiP) to 2.5, 5.0,
(2). Pairwi se co sons, bet enthe

I I
anﬁv'eg %@@gdﬁé%ggfld Refteastat &l chil Agn n@g@w 5] aﬁ%tm Was got performed
- é’ln@fﬁmeﬁpﬁ{ﬁa\/ﬁdﬂglcggedﬁo@p@n grﬁb Hllﬁﬁ@@?esglﬁﬁﬁwgf‘é%ollected at

using Friedman's analysis (non-paranetric analysis
Em&hﬂﬁﬂtepmne@@aﬂmdem@asqma&kl The sane anal ysi s was
perforned for nepicastat at concentrations of 1, 4,

nnett's post hoc ana [ r. .
103B) Bl B PR S Gasam B Progi Aty Rt MEB R onpb aaipgal scored
gredfaMhbR edred/bit YheORS t Ar pREMPAIEcIfARI ¢ &rghic6R! wistddtdtthined within
scale) were used to assess the degree of

thnﬂbmqkéﬁfwﬂmfgencﬁﬁ%ﬁ@hefﬁqmyr stady rbﬁrﬁyég,agn[g)gwgtpta't@% of 1to3
m%géc{u[& 2 IRb %ufa%&he% f.{8r.§ éze%ut? e%ﬁgn pre-1|esioned and

esi one roups € hi gh degree of
variability of novenents per 10 mi nutes per aninmal for
[oﬂalﬂulﬁigm pﬁkﬁserhia)n Teaeabsmwtre réd doxach ahigrtdind ahk totelskcore was
e t NuII oth Si s.

0 C » :
denyed 35’@)&1 et &F‘éﬁ 5! gy o For S'f"Fd]e g chon gl Flnical rating
scbbd wahduiBhsq %%Wdﬁg%ﬁ@% 'a@él\l;%%lgg KRAGRidal rdthH scores of all raters

clinical rating scorés after -1 esli oni ng. r ma
(caniarbire) Comductedsivonge)conyqeitied myltipdy dosieivesh thessme ldase) days.

T}ﬁf, g{f(%géqg%ﬁgggéﬁ%vﬁggrt S(%iﬂ.téséllg P ant ﬁdloi)vfelg Scots gvatsJ ector\{\s/elgered a less

parkinsonian behavioral state.

[0346] Statistical analysis consisted of: (1) comparisons between the average CRS of
placebo to nepicastat at 1, 4, and 10 mg/kg/day using the Kruskal-Wallis (non-parametric
analysis of variance). This comparison was repeated using the average CRS for each
experimental drug concentration corrected by the final post-MPTP ratings for each
animal. The corrected clinical scores are clinical scores of experimental drug at each

concentration as a ratio of post-MPTP clinical scores. (2) Pairwise comparisons between

98



groups due to the high degree of variability of
nmovenents per 10 mnutes per animal for Goup B: 1
wWorgioRg2¥sy Treat nent. W coxon signed rank tesPCT/U$2009072357
N=25 p <0.06 Accept Null Hypothesis Cinical Rating
Score (CRS). The average CRS for group B was 10. 32,
the angregdCBStpostBIPTP lagipniag (pratteathanield Shis0,anti7a mg/kg L-Dopa

ani@lr:]pcrlép% é?}llreglﬂrlll%{geusc;l | E%i(::fnléaﬁllr’%ilaggili grgornlgéag?%%tgié) analysis of variance,
repdHBd CRakAsyirddRVELS Sficemal B &Swiddfodmed B539Rbicihier £ cv@&ntBtions of
significant difference between pre-| esioned and

1, fodnd || @ sngke o Dupagit s pesifwc dnelysis femeompaypmelsigdsta was performed
ng‘rﬁe%ggéjity of novenents per 10 mi nutes per aninmal for
oup C' 4 nyg/kg/day Treatnment. W /I coxon signed rank
test: W= 17, N=6, P > 0.06 Accept Null Hypothesis
[03#H IR eVIagetiviRSmboitorgre) upd CRR $clBU @Y ratirgngeled werd ased to assess
17. 3. i mal s. showed substantjal increase in the
tng fgibe ) Mﬁi‘?rlﬁﬁogle%ﬂ%gac FREREAPIPBesi oni ng. Nor mal
ani mal s (non-lesioned) typically have scores |ess than
[0348][ PR bvad hE Ei@nMREntRFSicBEY lﬁdt&?éﬁf&kx@ﬂésﬁ&fe@ RGE pHQIIVESTEd IRAM
pre-|esioned and post-|esioned | RAM groups due to the
graupprdugeg teehigh dearer biveriabyliyfof rperomeontsspasd f miguies mar emal for
er aniyal .f ou 210 ng/.kg/,day, treaten _
GBS astnbis TR (g A gy, N 6, P<0.00
AdepeNull NutpotHdyig o tThe siverag AR Safr Fad 1 AReWes9 sidhgd asttbals.4. All
increase in the clinical ratingscores after

anypalp_shawpd sibigentizh Bcesass iy hecrimigad ratyieotaeres aftes MPER-lesioning.
_ . O e
NSyl o8 didhea) R BRI A IROES ISR 000D,

there was no significant difference in the | oconotor
[0349]i Thary was noreigsificedt doffelcRAN dbetangen-1ixasedland@ost-lesioned IRAM

re- MPTP- | esi oni ng) .and st - MPTP- | esi oni wthin .
extonfE Q0 Fi R 10§ oG Be gFON LA Dy Rk animal for
G&MB:EQ%Q&%M@I{I Te&ihcAN WalcoxoNgofddahR 34Kt W Showed R <0.06

ditference between pre-MPTP and post- MPTP-1| esi oni ng
Agreat Null HpethoRy FClined! diedie aapiedCR 3 cBreeay erage gridafosigroup B was
n.3 ipn,th S, 1Post - MPTP- | esi.oned ani mal s. all .. . .
e Pl a0 30 T 3 NG e RS R i o sl etine
scares rafige MIRP IR1@indg Nor@d) SnihisloaUtsi®fed t@éally have scores less
possi bl e CRS score of 24. [0353] There were no
thaedect abl e di fferences between pl acebo treatnment and
three different concentrations of nepicastat (1, 4, 10
K it h T : r ]
e e T S
grougndifei toaind highpicgnee ot whrighikty dfimeoyeashts\IEFR0 minutes per animal for

re-treat t) . state. | groups qQf animm S d
Gt b e T r By Niledloporined il ten ha DoaTd 6. P> 0.06
ASRDHKSul 1RBR e E VR EOR S FoPO8hp VRTES 8.97, range 6.5 to 17.3. All

pre-treatment), with the exception of G oup for the
anfmals rspigd dolsanginljincrease in the clinical rating scores after MPTP-lesioning.

Normal animals (non-lesioned) typically have scores less than 3.

[0351] There was no significant difference between pre-lesioned and post-lesioned IRAM
groups due to the high degree of variability of movements per 10 minutes per animal for
Group D: 10 mg/kg/day treatment. Wilcoxon signed rank test: W =21, N =6, P> 0.06

Accept Null Hypothesis. All animals showed substantial increase in the clinical rating
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Goup B for the 5 ng/kg/dose. No groups of animals
denonstrated significant inprovenent at 2.5 ng/kg
wo.200pz108hen conpared to post- MPTP. [0354] A cPOPEHS1088/072357
of treatnent groups and L-DOPA, Friedman test results,
descriptive statistics, and Dunnett's test post hoc
scaﬁ:alav}tsu NiRslesioniag. dihd aaer@gfrrﬁ&& fov gravptGveen St0Berange 4.0 to 15.6.
it ebo treatnen oaII ot her
NG bt RO S S BLT EE bR EB R o S0 co 60
m nut es post-dosing. Ten-mnute intervals were plotted
[0351] @aghll dicig wado 86 sigvfidant difRFeceas tieoocbrhbter %tﬁ&ty@fs measured
gg]vﬁnem castat) treatnent at the 4 and 10 m&/k g/.d
by d eRrEVesRn Bscelyien SrredE bPPesipnéng. angt pestiyP 87168&9/‘1111% within
B o S, O bl A S TR s e Rch iniL. The
CRS eatuis ndhogred updifietende tatveechOprogVIRGP aind nesi-vESEPatesianohg states.

PR PR biond Aok arebh Bt 06 ol AcBho narar 1P Th Resioned

anﬁrh@l@taﬁ%eér)ed 'gfba&é?@ha{}{%TpAllegi'bLﬁﬁqg AR YBRJRG VBf8e CRS ranging
of Based on a palrwse Conparatlve ana ySlS

fr@rﬁ SatmlﬁwlustpfE(@tﬂlrpambl@\CRtSm@O@alfé@r oup exam ned pre
and post treatnent), nepicastat at 4 and 10 rTg/ kg/ day

[Oggﬂﬂ]etrer a\%r(e) N30 SJ]e(BeW?a%l & ffecjrgflg 5 Cgel}weee [ Ct treatrnent and three
parklnsonlan Sy tOﬁB compare eS|on|ng,

diffpreat &drﬁaﬁmi@hs 6ﬂﬁépi@tsta® (1]) 4 I?b a@gebgdifge)dn athMPdrPnllema@ed squirrel
SI gni fi cant effec pairw s

t. th
meRieyar BeBh 4 Mdah@) mg/lsg/ﬁ@y 4] I&plqgsteio ;%d @&%b@ shewed agsignificant
n'galr@\;ynf\%frgl 0Ly tﬁgf BEL M\Pﬁ?n(p?@gp%%gtl) Ried P& %ro%l%seof animals showed

esioned state'in a oups wt
signd fi mproyEmentowth Bofin 6 rﬁg/k Camdal6 5ng7®g kgDb d:)@/fhal) campared to
@4 it [1op o g8 p

pqsb Cprg-?rggtlfq{ﬁel b g g) %@gr{é’rg tCngrl]rr{gH7 5 mg/kg dose and
GRugnBf FGante of t'xgé‘?l%g/d({sg?ﬁ@lo ArBiR" BRCRKKAST ddmeisHebéd V\ﬁémﬁcant

~carried out to erm ne the pllasma concentration of
impepyeozest at2.§ merkmel -ppavheh coopkied to PoitMBTRdy was
carried out concurrently with the safety and

083 Heb g mplrites DTkt b 85a) LY SRR Fryutp lesrintive

stafstibd, agd H@mawg tEst Pt e dranBlsalay@dne, oid easmpafdot®detween the
was col | ected for anal ysis. Nepicastat was

achiyty miogiteriag ofplagehivc pitmant toridl ehericongenteiigns of nepigagtat at time
pofn% 19 tgaQ/OSm\{\fuIt&Bﬁos% 393}{%“?%?%&11&9 y: a?\%‘f@ gﬁﬁﬂég er cach drug

concentration ol l'ected
dCﬁEIl@Velt @hedeewhs mat ditfosact @f ecﬁtl@k(helﬁbnsm)s aieatn&narad tlad 46and 10
urs after thi irst d dose of each of the
f%*fdéi’ dRte %%qrgparf%és@]ac os gtlbh P HatrRket§ig slower
th§ﬁ g%ey@ﬁe&ﬁfeﬁi edBQsléH dnOa ‘ﬂ@ﬁ %ﬁfﬂvﬁ% agt%da)ﬁaﬁfg@g& 4 different
pl | evel of nepicastat. This study was car
tratmed rgrowst (|1y4 wand HOtrh@/kngf incpicasta tandplavabo e naplcasad,tsproduced no

m@gﬁ&a@% F&[g Gt ﬁgrkf%gll?lfgfsyrtnlﬂgo(%% c%lnllcpfa?erdetg tpla%reg(g (water treatment) in the

MPTP-lesioned non-human primate model of PD. Based on a pairwise comparative
analysis of animals, (animals of the same group examined pre and post treatment),
nepicastat at 4 and 10 mg/kg/day concentrations showed a significant effect in
parkinsonian symptoms compared to post-MPTP lesioning, (pre-treatment evaluation).
Placebo had a borderline significant effect. Using the same pairwise comparison, 5 and

7.5 mg/kg of L-Dopa demonstrated a significant effect when compared to the post-MPTP

100



days. One mlliliter of blood was drawn fromthe
fenoral vein 6 hours after the first dose on day 1,
W@ b@o/odiokdurs after the first dose on day 7, ap@I/us2008/072357
finally 6 hours after the first dose on day 12.
Baseline plasma | evel s were determ ned on sanpl es
legonddedate dn alhgronpe kvifhr tho excoption Q@Gd@m Rgno Fff@cﬂ} 5 Thg/kg L-Dopa)

o L SO0 Pl SRR S o 1 Do

dmmtb@gogﬂgﬁif&aﬂtﬁef@mrml pre- and post- treatnent, is
better suited for detecting a significant drug effect

han a_non-pairw se_study design when a snall nunber

[0555] a%,phﬁqnéacpglng%gudwgwr@eckgfut[tg §5tg}mwg|t]ée plasma concentration of
e@ﬁ%&%ﬁ%qgé‘ M&%@&&B\fﬁm sﬁI \L%BCQH{%% { gfl%e ﬁﬁﬁy Rith&he safety

Ki ngston ed overn
andrtelstdbelity zedywilhrccatIREP- les@orfeelrsqnmlel arohlems (8RB, BéﬁnanéBM) were

us\ég | @ eﬁt}lgggan %gqaﬁl)fﬂie@ rglgl g fe%rﬁ)?l%lp g{)g{)@ﬁﬁgg{n%ll) \%as collected
fof 8RAGGS.1 XRbXastAnh IRAdnivREGed NedbnBéRfEEnd Bf WQnd 10 mg/kg for 5
restrainers and their feet |oosely taped to

daye stithai Reday Weghani hétweeh sadhi drag (c@ocetmnatlgn scEdOerwas collected for

st BoBiabist g ot Fen oSt PETRES o b GRRfs afer tis ins

dri@ dadeaifench ¥ethe dFenédt AugLishyls r ecor ded usi ng Modul ar
Instrunents M2 BioReport(tm software installed on

anl BM personal conmputer: nean arterjal pressure

[G%Qrff‘ segand plllwlaaa%ettch%u@ha\f@géame@nvlﬁa@eqiqtﬁal%sheeaéwy state
plF&S}é@é]é%%lAtﬁ #écméa&gﬁ'n gfsasé{rld Iagg% Pcmﬁnﬁtgﬁﬂ e efficacy

stiNBpivherst amﬁmu\laSNdB sssnddv el cach déthm& ZlEfﬂ:r@mt(bug @mﬁ@nﬁh@ns for 12

daiy& ﬁfgrnfel pltq{gg iqggfvga?st ?\Evbgrﬁ hg:lf%g T@elmgl}%lrs after Ec]he first dose
oy BIRID W&k dfrsishé ‘f‘?sq! db§b &ﬁhé}n? 4n¥ §1Ha ) ®)holiy aﬁte‘} EeSfirst dose
base concentration of 0.2 ng/ Nepi castat or saline
onndayel ZadBaselise elaemallmeisawgmd@mn@é ca aoipls doHeaed dleumeek prior
tof 1.0.mM/kg followed by 0.2 m flush of isotonic
odryg dosing 0360] Fol | owi ng surgi cal preparation, each
animal was all owed a m ni nrum one hour recovery period.
(0487 TENiS smﬁ?;eﬂsfoa&@ﬂfﬂsﬁataé ShN@ Palr@iseQnblybis e dhiBANeduces animal to
groups: vehicle (|v)/veh|cle po) vehicl e
anggh yasiapilica By sempaee thespmo amon! prog pnd epstcirestpge) is ksfter suited

fot?'(&'_t)gﬁéi %n\r{n%ié]a:ﬁﬁ@'rm& %fef@(%% ?[f )a Iboq;%ﬁmﬂpé gqah% éi\éﬁgtg Svghen a small
mﬁmﬁiﬁrbéanmatsatesaﬁas determ ned by taking an average of
each paranmeter over a 15 min period of tine. Once

Ebasgl Mle bl ood pressure and heart rate were
shed, animals were dosed intravenously with

ei ther SCH 23390 (200 ng/kg) or vehicle (saline, 1
[Oﬁg]kﬂ)ﬂe §lohtaBEdus MyPaHcBSive ale(2803a5 LBt Ifare RE/cPILabd, Xingston, NY)

Wergsffstedvgvgglﬁllt E}E:irangs?}?étlcz:?dsgvi}l et %ro Xg fé:nkqgr)al gr([er;// grl?(li fc‘:elmeoral vein were
cannulated with PE50 tubing for recording of blood pressure and administration of
compounds, respectively. Animals were then placed in MAYO restrainers and their feet
loosely taped to the restrainer. Heparinized saline (50 units sodium heparin/ml) was used to

maintain patency of each cannula throughout the experiment. The following parameters were

continuously recorded using Modular Instruments MI* BioReport™ software installed on an
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(dei oni zed water, 10 m/kg). [0361] Recorded

paraneters were neasured 15 min prior to intravenous
waelo®paglosd est abl i sh basel i ne bl ood pressure aP@I/kis208/072357

rate. Recorded parameters were then nmeasured at 5, 10,

and 15 mn follow ng intravenous adm ni stration of
IB8Eprre@edeonautere mcen arteriad presspir @V LoP aheatiter(HR) r anditnchenge from

R (R p P S Gy T 58 PREESS AR 0507 ana

240 mn. [0362] At the end of the experinent, each
[0359] el ommomdssxwfretdlsseuewwlhthhadamckfam aNdplwtduavﬂszcﬁsBolved in

vi a decapitati,on. The cortex ntrijcl
el SERR ARt alP BT b8 eutdioh o SOkl b Heyglme or
nebickast driveBickk WAspEY givk@r SCHaz33do v&EIsﬁ&slﬂ@lSredl\&lr ﬁhhch @rhicle) to a free
frozen in |i gui d %/tr%%en and stored at

bags HUKEMTACAR OhRal S AFBICEEF B SAERS WFC Pﬁ‘é‘g%St?rF% E\gyengpsly as a

bousiAh §blubRLSR 1 toan el 815 AEL LA aa MALIROR i08ohiE VaIng.

i ncl udi ng dopam ne and norepi nephrine |evels. Blood

gr essure and heart rate were anal yzed separ ately. The
[0&pinpdlopingnwaisel pisearriden. Hagh anppadskar allawrd perinfmygt e hour
reé@%@cﬁ%dy Z%ﬁéﬁs %er@%ﬁé’oﬁ‘ﬁ@ égglél\f&lr tPRGE tgé%%@ﬂ%‘) grmlﬂs vehicle

s for ‘treatment, tineg, hei r 1 nteraction.
(iVWFfvhhiChr(abyMGQCMSV)b@pmwmnO)b@ﬂﬂ 1300t(he/vplosle (pQ/) tor 1I5€'H-23390

. per.i.ad for t he t-qral eriod. Furth
3feh §E8 el oper Fufile b OGS el blood
présstii@iand dédreate Wordetarmihed Paitdkigsm onpact o para@eer over a 15 min

er,f rmsd ol | ow.n ach ANOVA Fi sher
pelH af B e PR B Py B P b Mo R R cH RSB pajels were
dJsé@ﬁ‘rQ@eﬁ%us@} Wﬁ%ltﬂ@%ﬂm%@bﬁmﬂ)d ﬂté?ﬁ%)tor[vgﬁ@l%](sdﬁﬂe 1 ml/kg). Fifteen
addi ti onal ‘anal ysis was perforned to conpare

mipgtee | lptgs sneapls wire euelly dpsedt Wﬁhtel@promaolwtaar(l()\m/hg) or vehicle

n t for treatnent and subsequent
(dWOBIQG&g%g}Cé%é{ggons Conpari sons of SCH 23390

(iv)/Vehicle (po) vs. Vehicle (iv)/Vehicle (po),
[0%6Hi Rdcerdeil phvamefzrcasicabeadyped 1§ snin Yehi ©f iﬁtr@\i’emﬁnis\,(kiainglte establish

oot 10 PRSI A  oy  SRRRE P OSE Verken g ey > 10, ane

155 ingnifdllozeng istkdvberue neiasnibtfatioase! $0--203890 or rvalneleor Fm&aﬂng oral
arteri al Eressure be en treat ment groups.

[0
adpHRiFtAsion ot SeRiTas 4t A 1§50 IR W' In%eé‘%}lr? ata15 30, 60, 90,

1291 90, 8 and, AgoLEARSE (p<0 05) in heart rate during the
post-oral period at 120 min and 240 min conpared to

vehicle control. Nepicastat did not decrease the heart
[0362 At thengndhofatheopyperiment. paehvanmal way peesthstizasnivith| hglothane and

eumh&em §Jc%1‘g§éhCa[*hﬁycoftk;gnkft'vgﬁtﬁk o ﬁa<§?’oi§’)ﬁ ﬁase&éﬁc ANy were

m n post arge vari abi eart rate
dmsbeted vedweighad, alklixcdun 84 Mipetchiosic esipe lissmntveshibeh Gopm in liquid

m{%o%aa and %’%reG(P t :7(?]’6 éyi_gﬁc Qi3 a? 91591}5‘415’ 2tlrE: %terlf(())rrr]neafon cse %g’se’u%sq at a later
uce (

date to determine catecholamine levels including dopamine and norepinephrine levels. Blood
pressure and heart rate were analyzed separately. The change from baseline for blood
pressure and heart rate were analyzed by an analysis of variance (ANOVA) with effects for
treatment, time, and their interaction. This analysis was performed both for the post-iv time
period and for the post-oral time period. Further analyses were performed at each time by an
ANOVA with a main effect for time. Pairwise comparisons were performed following each

ANOVA by Fisher’s LSD strategy with a Bonferroni correction when the overall treatment

effect was not significant.
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significant decrease (p<0.05) in nean arteri al
pressure conpared to aninmals that received vehicle
wa@lerovmgloshe 15 min post-iv period. Oal treatnRCI/USED$072357
nepi castat caused a significant decrease (p<0.05) in
mean arterial pressure by 30 min post dose which
[036Ft Amdditibnal atabysduwas iperfomfedt toe cemprre i the biascline means of cach

YR AL P D L0, LB M i

congpiigmst dtongeirsans Sif rSEtH-083 %8l (@v)EV chieta(pl) &s298ciifld Gik])/Vehicle (po),

le .Crl:COBS(W)B ts of . ks o ed. .
VR s R g oo B S ERICTSIOP R S B Y B epicastaro)
vst BtigeR (i ynipipk@nps) ¢ddhallPA- C40, Data Sciences, Inc.,

St. Paul, MN) for neasurenent of arterial blood

ressure, heart rate and notaor activity. The rat was
lﬂgﬁﬂsﬁ%ft VsEdowigmiianhdifissnenstiabashas beAt(gts drgreag,artepyl pressure
benitlcamnRRAGERR. shaved. Under aseptic conditions, an

i nci sion was nade on mdline. The abdom nal aorta was
[ogéﬁosed, and cannul ated with the catheter of a

dirspyopousy thastment tath SEAT-2339 rearlted e a sigaisantrdeetcasggd §<0.05) in
: i nal . ' :

SHUE e 16 PO TSI 8328, 0SS il con.
Nerekist Didf ot elctreasnghs bigrected mocldpugbsadmwmil nih sthiialeiteated animals.
Three days prior.to tart . of e _experine the . ..
T SRR R o 05l g 8o, RS Btk bt

in Yedit eteobsrved Jver Hiedbadsaadf the ckpdiniamt Kguldbeno}ed.
nepi castat (30 ng/ kg, p.o.), nepicastat (100 ny/kg,

.). [0368] Systol.ic hl essure (SBP), diastoli
(0B hirpreasserbEeoT (L bPasd BrdSsth & Wil Hompiite) ve
sigrifi@n{ Hreas@Mpko1) QR rdhi adekidl frdBhre\&InghafBaNiot MiB8ls that received
ot h nepi castat andhydral azi ne were prepared in water

vehicdaduring dess | pminmpgstly wiod AQral desgieeniveith ngpigasknt 6ruapd § significant
de‘:l%aéehgff).@tj) tth Hdik® %@&ré"%&%o%ﬁi Fox® %gseaﬁhifcfl _%%nlkﬂﬁl%g for the

equi val ents. [0369] A conputerized data collection
dusgtnertlwaspersmehtt Sratwatnicnuwiis S¢Hei3Pe did nhs@nidreai8BRyttcnuate the
P : - - each .r.at. re collected
an Gt e 3 BB R Rl 0 agec
hourly and standard errors of the nmean (SEM
Expalpta?at ed. Al val ues were expressed as neans SEM
Statistical significance was defined as a p |evel of

th . an P, HR and NMA wer.e anal.yzed
1038 E A BV TRHE L ol Tt R RO s BT EVBRYVARE rats were
chi@aclly echpRach vdeytelchetrvomplayts ANOVIP AMCUD, Dath Ischésclis., St. Paul,
for treatnent d ti and their interaction was. useﬂ.
foprmeppwieient ot agtgri POGRIERSHEC, grartyraty adﬁ‘?i potangftivity. The rat was

ankfh&178¢ il pARSH 2L S B6in B0 SBEAESipPTan@NR- WA¥mANMAVeA! Under
each time point would be perfornmed. The pairw se

asgifigrandigenss an incisiatvasi mase pi midlipgs r Brepbdegingbeprigsyasgxposed, and
e with &Ry ot § ¢l SERbhitlef Gt TRRL: R 8K

cop e o AR el ot bt Bk AL R R (L Bt s sutured

towha hilobengp embarlaed, by sati wet ¢lngdt Hackrittwasalllowed trerccover for at

leat? b Wl bBe QJG%%&%%ij%&%&J ’?ot &Eﬁg tadministration. Three days prior to the start of

the experiment, the rats were randomly divided into 4 treatment groups: Vehicle (p.o.),

Hydralazine (10 mg/kg, p.o.), nepicastat (30 mg/kg, p.o.), nepicastat (100 mg/kg, p.o.).

[0368] Systolic blood pressure (SBP), diastolic blood pressure (DBP), mean blood pressure
(MBP), heart rate (HR), and motor activity (MA) were monitored. Both nepicastat and
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[0370] After the pre-dose values for these paraneters
wer e established, respective groups of rats received a
wQ22wap21983 |y treatnment of vehicle, nepicastat PET/US2008/072357
hydral azi ne. [0371] Oral adm nistration of nepicastat
at 30 ng/ kg (all doses expressed hereafter are po)
hydeahareng ware grepeded in wakst with dweesprfdaggn 80buill dises were given orally to
' C i [ on day 1. As
tf PEHER B RR o Bl MR IR BLL B E e ect of
-10 mmHg was observed on day 2 at hour 13. Simlar
[036Yr & esmpiteidaetidatapetltatios isystene Mag ased tovesinumalycedlect data on SBP,

TR e
wa? thon @fctaged dosdyngndostastay drrdrp €0 tlhmcarlVBIEM DedI¢uMted] ADl values

wdecrerasg and rneaC 8¢ ttatsl naldl'r '1f apprOlerm esla%/ Ie%gloflessthan
THREPIECGAYMeRng F0r My Platistsa FPBfRT Aedring p

0.69)" DHARAWIBP NBRSAHAYA QS £y A dERkAQL NEadt ank® s¥B{done on 26

_caused an i mmedi at e hypotensive effect which subsided
tith¢, paigtshipcasigdl cachéaei ndll Weetrdead® Vot Withampiriggfeets Lor aatment and
ti] PR Rer2aRG" | Ui bfi 1 3fh@he SR iflat drteracti
e e A Rt B e Pl IS T cracion
wishdatesto atsetidseofsoncetyay POBIAZ) aNemihctarst @binatwoBll ngerf@ded. The
P , /islr(ﬁ:g(\t,oven%:l Iéllg,SOnOtaFt) i%gcglstirzltg epg):irllt{%%g ?ygﬁ%rénhc'?alﬁsgnégﬁﬁnnls p%?:e&juarg. If no
overatidy@anélit eficespanda@cadd, tHMOthb/patiwde hbiffersnaaf fr@h control would be
dosi ng. Si.gnificant. but |ess onpunced. bradycardic
PR apB e e Rk v ko i BSREON e C A | son.
hydral azi ne at 10 ng/ kg i nduced varyi ng degrees of

[0B2@ N EaT R prelddsOUIRQUDLr thBR Skdhibiers WO/ 4labliHe@U@RRYEive groups of
t he study, none of the drug treatnents showed a

ras dersive @rftdap fpibeireagpenyrfl yomeis nepspt fehgtitiaziger
recorded daily. For body weight, a two-way ANOVA with
[0326P6&! adRintsBei NGNS RalhOM IR/ MO WRSs BREsEPhercafter are po)
anal yze overall effects for treatnent, day, and '
tended 4o oty oyved dlpoi pressure bivodid nPhimduce pemsiptept Iowasiva sttect on

rfar d WA [

oL eSO RS PO GRS ORAPY R 05 o ey

2 addber Ui BigniBudegrees pif @otdgpeenaivd cHegherctesndiSEd gtrowghegrythe study.
to.adjust for multiple co ri sons., Conpared to.that

At Rkt RoBRing B RS R 03T T ARG Pt it o | Rigaie 22 br

afenYlogihf emt dgn 1 b@ey.onei ghBB dopGEic@Sth. debldaktoudth reached its nadir of
treatnment with nepicastat at 100 ng/ kg tended to

apRERHBRafely -b7ola§;1ﬂgeqnng 3dﬁ<%%,). :-)T he MB ainigel low throughout the study.
statistically significant. Exanple 26 [0376]

[0BeR G ARhIASing SAUCRS/KEREuLAIN 88ROy pIRRAN &8t Rhich subsided in
norepi nephrine. Basic tests for nepicastat activity

| 0hhsaaridreemenignal desesase of -2feeiie (0.0 imMPY veisiohservee! vifhin 1 hr after
ads1Ag oh b 9. SlmiflPRAREACH! R QKL BIARPHLL BBecr MR GASIAAN the sudy

t can Increase plasma or urinary |eve
dopam ne or increase the dopam ne/ norepinephrine ratio
[0B73]pNesemstapat 30randd 00 mg/kg, did not consistently affect HR on day 1. On day 2,

however, Nepicastat at 100 mg/kg caused a bradycardic response of -100 b/mm 3 hours after
dosing. Significant but less pronounced bradycardic responses were observed on days 3-7. In
comparison, hydralazine at 10 mg/kg induced varying degrees of tachycardia throughout the

study.

[0374] Throughout the study, none of the drug treatments showed a consistent effect on MA.
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[0377] Shown in Figure 5 are the levels in urinary
dopam ne levels in normal volunteers after 24 hour
W e@anemwss w th nepicastat. [0378] Using the PCT/US2008/072357
repeat ed- neasures anal ysis of variance nodel, a
significant increase in the nean supine plasm
|03 Elelpadyewnighte pivere phedrdrd dailyi ofiombiedyderigbt edtwarway ANOVA with
[ 0
refpgpﬁgfé%c};ag cgsl %I&IHH reziﬁ’éée'{% %%ed‘f%pabﬁ%g% é&i}!ﬂ“gﬁ’e&s FPAeSifhent, day,
andomannﬂaneby éayeh&racﬁcl’[ elsad akivey AINO&’Ay\sasqferﬁdﬁﬁd:m@r wachhlay, and

bot an 200 f nepicas a . anmple 27 10379 )
DA TS o i B e BT f i Lo rOR R, mede using
Dﬂﬁﬁﬁﬁro@édu&oand&@sheﬁﬁl 0 SD20ratigy & ad)@RifGastIaplcadMpRiiHher €8mpared

for 10 days were generally well tolerated. The dose at
tovt,h@tdrﬁatqdewﬁh sefielgcyonst ofsthe drys Eeatmenis had gay elfesitan body weights
as, O t
t<p g)g ﬁ frég‘gn&ig w1 h ga%]:as't:ceua;t (bfgnlgléﬂi% ﬂeeg eeitds to 8ecrease body
wélgsﬁbncﬂaw etfwetshe)t staﬁh&ally@gﬁlﬁaa@tonpam ed by pruritus.
One patient also had shortness of breath with the
rash. [0381] One patient treated with the 80 ng dose
E 628 hdrawn from t he study because of synptonmatic
orthostati c hypotension. Concom tant nedications
(0876 Nelehshy K RaZhB oAREih 8L d6Hantiss t&&reﬁé‘;ﬁﬁ'in@n@amc tests for
cases of orthostatic hypotension were reported in
nepcabteh ety alleasua@mlevchcq)fuuhaﬁrga palratreﬁw de;pafmm@ rmt the ratio of

orthostatic ot en orted.in 6 of
R By BB DBl FESH A h s Blasbiiry Crinary tevels
ofsloyhtiriclor PairéR0 te dphidiorefingheinb aati iB9RIRMA dl@aihBs:

one death was due to morsenlng CHF (patient was

rece|V|ng 80 and one was sudden death In a
(03741 Horvaged 1&3@@ 5.; é@éhi’/ 15Y§lsgn sy, dopamas) lexsheinsirng| golunteers
AfRAIPHSE: CUERLn R RG.AR POSSI Dy being related to

rug was an increasing creatinine |evel, which

requi red hospitalization. Mdically S|gn|f|cant events

[08378] Congildercpehtedeinatmdest Etmalylsisdgf wdriegeei medalde significant increase in

S St o R ey oRp ety IR Sy SChGnaY subject

rebdivihg PO BB tof RpMRitERWhEN 8SIpR3H Mo 'tﬁbs@ B&diviaptplacdpél (?“k 0.05).
adrenal mass in 1 patient who had hi story o#) br eas

U@meipparfl@lséaqels mewasadi after dP depn géd@&ln@vvﬁééaoth famaangl 200 mg
enLs changes in plasma dopam ne | evel s,
plnephrlne | evel s, and dopanine/norepinephrine

ratios after treatnent with nepicastat in a 10 day
Esimply2%er e determ ned. Nepicastat treatnent increased

of‘%gplc

[0379] In patients with chronic heart failure (CHF), daily doses of 40, 80, and 120 mg of
nepicastat administered for 10 days were generally well tolerated. The dose at which the

frequency of significant adverse events increased was 160 mg.

[0380] Four of 8 patients treated with 160 mg for 8 days or longer developed a rash. Two
of the rashes were accompanied by pruritus. One patient also had shortness of breath

with the rash.

[0381] One patient treated with the 80 mg dose was withdrawn from the study because of

symptomatic orthostatic hypotension. Concomitant medications included hydralazine and
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dopam ne/ nor epi nephrine levels in the 10 day study.

[0385] In studies of congestive heart failure
w@aavemosy pl asma dopani ne | evel s, nor epi nephrPEBEUS2008/072357

| evel s, and dopam ne/ norepi nephrine rati os and changes

of the levels and the ratios after treatnent with
thresplivaticsat chsi@namad%syofsmtjmtatie hgpaiensemmiveredepeeed in patients on

o1 §eF RO Rk 0 oy TP AR e RS RAC SR BUEP VAT Rk B in 6 of
thOgpatitmeinoreriveenBonye ratios in the braln of rodents

treated with nepicastat were determ ned.

fantne/noreplnephrlne ratios_increased in_the brain
[03% lr%@érﬂngomg sHd¥dn prentnwish E5E: Herphavgibsen £ dgaths: one death was

dde83 %fc]rséntm (?gtl&ﬁ 3elis! r¥ce@ﬂ r89 %%EQ) Mo Y/er lidads Yeath in a

skill 1n t evant arts t t ot her” suitab
WMmdtWhmamsmn&VHQQﬂaﬁh@tations to the nethods and
appl i cations described herein are suitable and may be

e W thout departing from sco f. the, i nventi on
oFBISNE S ERRE DRl Pyt BNERE Peikeil Raahd was an
inbe&ding e®afihine thviel) WO BGfuired hvbpifalisaldnai Mc SO LibRficant cvents

it is intended to cover such alternatives,

nqmquieé@fi rabated thﬁddseé@lgvafrlééﬁt svaasanirye GHF| i@ pagients (one of whom

uen HV Ead %uﬁl £ I E) 0%1({?] C;a(l)‘g e% %I‘r%rggt &15{2% entnlfgﬂ[ 1%3]857‘[16?}1 atypical
ch@ﬁ| @i@dn Hapa(tféht’,l gmi Cenp@dirtiidl afash E’Mﬁpi)ati@@ twhoShdis € thidtéry of breast
exam ne the potential effects of drugs on short-term
CagfeCwor ki ng nmenory in rats. [0389] Prior to the
commencenent of testing nepicastat in the del ayed

[0§§4]Cﬂﬂ' sﬂ&llésooﬂ%gﬁﬁ?'t@@ h@etrf"f!ﬁ'lure%a!tlgﬁts S&Héﬂ%e%sin‘ﬁ%fsﬁta dopamine levels,

per orned wt e al ns of assessing t
ndvgheahoine ddvephysl ddpagiindhorepih egrsmeaitidsatfter &cattrentawdh nepicastat

. repeat ed adm ni tratlon t he hi ghest . proposed dose .
o E el c 48t ato 800 4 kg BIFdang SepBrFEnTigrae increased
dopaHiiaADréRh&haie tbvelsah titoRrdRfstiRijysost i gm ne

adm ni stered repeatedly. [03 O] I'n pil ot studies,

8'ﬁ]lcastat (30 and 100 ng/ kg p.o.) or vehicle was
[088iri Ini stugliesd oA cernerestivico heait e fadjyragrasicmawl gsnisat dppemine  levels,

no?%m#pi]g]&e I%V%FsTﬁﬁdTgo : mﬁghmre?ﬂg}glbﬁlse rtaﬁg %I{daéhgﬁg N tﬂ@ie%els and

serve ser

thblrafick tafict hreatifc@atwit hepitatatSinoh 31H@1by adﬂtltd?&lwe&i d&terrﬁmed As
and 24 h followi ng drug or vehicle admnjstration.
Ngtl?ﬁstaé tnevmephmareg@&étoaﬁ@l@(@a@pmf‘@)ﬁgﬁ% lqvelgrn the J0daystudy.
10 or 30 ng/ kg p.o.) or vehicle were adm ni stered

E%ﬁﬂ%@bg to groups of 8 rats. Qbservations were nade at
: and 24 hr after drug or vehicle adm nistration.

[0386] Dopamine/norepinephrine ratios in the brain of rodents treated with nepicastat
were determined. Dopamine/norepinephrine ratios increased in the brains of rodents

treated with nepicastat or disulfiram.

[0387] It will be readily apparent to one of ordinary skill in the relevant arts that other
suitable modifications and adaptations to the methods and applications described herein
are suitable and may be made without departing from the scope of the invention or any
embodiments thereof. While the invention has been described in connection with certain

embodiments, it is intended to cover such alternatives, modifications, and equivalents as
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[0391] In pilot studies of repeated adm ni stration,
nepi castat (100 ng/kg p.o.) or vehicle was
waewomewsered twice daily (06: 00 and 18: 00 h) POF/USD08/072357
days (once on day 11) to groups of 8 rats. The weights
of the aninmals were nonitored throughout the study
manbs inghudgdywighin theespani angl ssopeeietho hwesntien as defined: bYotﬂne dpllowing
|ndependent observer in order to assess any overt
%gﬁaV|ouaI/phyS|olog|cal effects foll ow ng repeated
adm nistration. In a separate study, groups of 8 rats
Exapg#t¢ 2@¢d vehicle or physostigmne (0.3, 1, 3 or 10
nmg/ kg p.o.) using the same dosing schedule. The

[Ogéjgw Sfl%f@xg%l?rgﬁg gglgi)g%(}?l%tg@ mPtngrSsetgﬁ}uE g)g ggalilrtnne tghe potential
FRG KL ¥l g sUnd hBA e DG Srk Y mEMEHL in rats.
behaV|ouraI/phyS|olog|cal changeés. Sinmilarly, there

were no overt effects of repeated administration of '
[038Hi Rrat @t thet camuosemeht D@Oe&tgl,gkgemca@tat Howby eielaybdm rnfnehlng to

| atter study. the drug-treate sp
quggo& S a7 e S RIS 058 %ergqf F Xviﬁldgb% %H’é 5 alSeiing  the
bebi@biil/phydaslo@cdTR@Rcs b€ beASR utchnddycatdli ditinifratlondof the highest
Drug treated animals also becanme nore irritable than

prepeied 9pss ofinenicaddl 84 Mm@l me.) @ﬁde cstablighips dh/ayxippmygyjcrated oral
tigm ne at doses of 3
*ﬁ%ﬁﬁgmﬁgﬁkﬁgﬁégﬁﬁhgu%g% 3?? behaV|ouraI effects
(chewi ng nouth novenents and salivation). Signs of
[089204i lmi fhilot werdesphgecastad (20 aBD 10Q) Megkgpo.) drowchinds was administered
djer at axi a) eated adm ni tratlo
RIS IS #wﬁavbl% ra ﬁﬁys&wﬁm He S YgRiaages o thg trained
an?rﬁhl@ﬁh@ )4‘@5 g) f eHOdnsieAd weR S¥Rdity dnlbsdQePBlik@ 1o the treatment
gr oup of 8 animals convul sed on day 5 in the 3
stan:gg k@eagh @nup)a,l afThex @d\/ﬂélrlefqh]@wmig‘ dopor géhicle pémm;stratlon Similarly,
dmnis {d, f 0,.3 or ﬁg ﬁp osty e)o &
mA% wPHé u|S Hags P H%°§Eg1§‘{nﬁd i é eS¥ 0 etthe were
adERistast &utdlpfo tloapPMIPras. U@]zﬂséf'/aiﬁldh@ Q\]‘é@@ﬂlaﬂ@ aB0 IBHKDY hr after
p.o. and a dose of 1 ng/kg p.o. of physostlgn1ne was
drag eseehi¢le pdmipsetied. adni ni stration. [0395] In the
present DMIP study, rats were trained to renmenber the
i I e ' -
[Og?ﬂ 81?1 p?fét g{ud%i og\f%;eaf’%a (?g gtrﬁegblrﬂhgéf‘ﬂ gta? g@%@kgeﬂw%{ vehicle
wiisoddnoinisteged twaendaily, (06100 aatifl8ai0sh)dbr il@riﬁa&t (edce on day 11) to groups
of, dl@m[sm ter\getl!gl?tg p? %ﬁ?ﬁgglgé:l? gltﬁ?qt,]l@ %q_orgd ﬂég OBt gl(e) sa%/y :21%@ 9n day 5,
th%ﬁl%la@(\%?e B Gerasd %%d’l U@ ARNSeGh k&Sltd Q&eésrhny overt
DMIP task. On the € event day of the experinment
bdhhﬁoaaﬂpimisleloigtcat eﬁfmtefcﬂloe»amgobpmtbﬂl admmlstamoat Iaradseparate study,

Mis WM RS R P ggaing
saffe RGMRALIAuRE mswesgﬁt@ 6f &d aﬁﬂnﬂb@e&@ﬁbﬁt&éd tﬁ?&@h&ﬁt&ﬁ& study.
a pllot DMIP study in which 0.1 ng/kg of scopol am ne

[0392] Nepicacétat (30 or 100 mg/kg p.o. acutely) did not induce any overt
behavioural/physiological changes. Similarly, there were no overt effects of repeated
administration of nepicastat at a dose of 100 mg/kg p.o. However, in the latter study the
drug-treated animals displayed a mean loss in body weight of 28 g after 11 days whereas
controls had a mean increase in body weight of 1 g. Drug treated animals also became

more irritable than controls when handled during the 11 day study.
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i nduce a significant inpairnent in choice accuracy. In
addition to the aninmals treated with either nepicastat
W@roophy®est i gm ne, one group of ani mal s whi ch P@QUS2008/072357
previously been treated with vehicle, was treated with
scopol am ne. Another group of rats received only
[03%H Am@e tadmmtwtonwﬁplu@hmammh at eimmr ofn@mog/kg e higher induced
oxp\xﬁret? YlOlérﬁ. Sﬁe cts g élﬁ]whnsgg]?lgg{ Irgﬂve&len e% dévga%tva jor) Selgns o toxicity
wiysehicgmingo Wallkd peV&trRods.s aepet,antddejdrky Uaﬁ@zda) Repeated
i npai roent _in choice accuracy in the DMTP task. [0396]
ad?ﬁélsﬁét&hﬂ%ﬁtanﬁe]&m‘gé@ Po- PRESOSHZmEEt way (oe (hef Jawumals were
t h t
o S G Ge 18 e/ D T PR URRI R day 5 in the
3 any/kpbrouper dhatd @ctoone effpétetof rdpEratemlgadriilﬁlsﬂ@tl(m of 08sbr 1 mg/kg
sessjons. Changes in the fornmer neasure may indicate
p ﬁ%%ﬁ‘é@gnq n menory and/or attentional function whereas
changes in the latter two nmeasures may be indicative
[09§4]°A§‘§Ees[19 %f ﬁfé@é‘ hthtiﬂé@th%fﬂ BdRE of Repissud For thOBMTP study was
fty-six mal e Sprague ey rats, weighing between
reQm@dZQOSOgma&gtm@ relgl d@ﬁengf bing/kgap i nf physestegroimedvas chosen for
oused in groups of four per cage and were
reg%ag‘%?%élag‘ﬁg PO mately 12-15 g of food per rat per day.
Thi s anpbunt of food maintained the rats at
[039FIr I@xth&Biestnt Iﬁﬁ%’@ﬁudyﬁ eit§ wkfe@aiheb ﬂéﬁlemileHe poéi’ﬁMn of a lever
ani mal s whi ch began to drop below this weig

acgesy @rychadiad; dska o feHB%F 0, atl @pr dbs inferdes to ea%ﬁOP@mwd Thellowing
ht

tra;f:}&hgﬂﬂ Ettghog? &%ﬁe‘drh%lg}@ggﬁbes?%pnm%t i 3 i) %ﬁ{i §g gtg%/kg p.o.

b. 1'1'&\& bwphﬁamgﬂmne (h@tmgm@ptos bopk)y aote cxhmieeragross tl 0 stiswessive days

| d food
© ﬁ%{a@ft Zteag?lﬁﬁ atk. a@.ﬂ e ﬁfwtﬁétg 4&1yy ekt .te?s@eﬂrﬁgrm thg animals that
wiRi At oWl n@ﬁc@é’c‘@thﬁlﬁ M&tl@&lﬁé"%efea&o L@nBRakle s&dpoia?mne Hbr

obtain food pellets, positioned in front of
(Oflamg/kgagazii(hmm iﬁe@eatmeastlme} ellodiist |0é scopolantiag was selected on the

RR b icp s TP shisS i Sl B armEe 5 s5ePolastih g found to

1nf11!i&n& s fRhhdinkda0@dent ¢ Ellikﬁc@ gbdukdtg. Ofn ddiRichh@niAerandhsls treated
extending 105 mminto the central area. The operant

whlp gidleer pepisasdrar dhpwagtigmingoortistanp of peialawhish diad prrylously been

tre%lge%l \l)vﬁllgﬁlggfe a?%{eagg&‘%?@' scg*%,}@me' %r?o’&llge% ?gupggtgra recelved only

vehitde tis@thehOthequphoat tht RepapeEANIThe liirpyve Rif thd ﬁaﬁ%]cowmrhme test
t he house | %gt on t hroughout the session, rats were

wasior dederming whethe chignicetdmigiptratien, o5 nopcasist oy physostigmine would

retlﬁrgéja Qe%! bf‘a‘hﬂ né {n‘a{l&é%‘%ﬁi Q%ﬁhﬁﬁ@ﬁ%@% h%r%}y?? g}]eﬁgm\?g@%{e

en” trarned o press &3 t an
to obtain food reward. Either the left or right |ever
[038¢] Thandopdnglerpr msanur@dindtel pgsent 3udymincdsdsidoperceitage of correct

res to the rted |ever r ulte n.th
cpRRR AR Fesruto Frbe REGES Tesh@ey et g et i yhieh g pmimals
wrke| B R3ddndet®fduring the 70 min test sessions. Changes in the former measure

may indicate changes in memory and/or attentional function whereas changes in the latter

two measures may be indicative of other non-cognitive effects of the drugs.

[0397] Fifty-six male Sprague Dawley rats, weighing between 200-290 g at the beginning

of training, were used. They were housed in groups of four per cage and were each fed
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t he magazine light. The nmagazine |ight remai ned on

until the pellet was retrieved. [0400] Matching to
WQEO®PMRIOAS t rai ni ng began next. This and al |l subGETs2908/072357

training was conducted with the partitions fitted into

t he operant boxes. The sessions were initially 50
appiaximeatslyl b%gS gRafapdvpsr eat peadayd Thas @m@unﬁ pé f@dtmmwn@ddhe rats at

sre PR R S0P TSR REp T SR bR Ry b RGO botow
thtsvwelglewé@ divdieadihtignlae fdRY EWatdhatasi sty haﬂlabm UTﬁehﬁnrnals were
chanmber. The | ever renmnined inserted into the chanber

mgingainedpn) sl t2 prwsdight/dyk shcle vatche Helf. periof bsgiphiae at pa.m.
the lever resulted in retraction of the | ever and the

[03%]%&@% 'Cg MpRén M@ﬁ'ufﬁ%?tﬁ%‘p@t%n{ &&Mbeg fth R9b r&RlclBle Jevers and a

lvery soon as e nmagaZzi ne ap was presse
centrellyrbgaeil lfeod nggammweexuﬂed doui Bd’ﬂadloamﬂ tdsahd lAeflep,svhich could

wer rte nse to t le | ever.
beished AR RS rebed GRBITR B 5t o R dRn sl poritidia front of the
fob® nf@h%iAE ITRE b@}ﬁesh%rg MmN EESso0 B Il)é«fﬁﬁé(nsocfouﬁi lf)@ﬂged either side of
pellet and the illum nation of the nagazine The

theniepaizinpgnzineg Htherpartitione aveomclamt Rdrspeherch¢ting ﬂvam tgﬁ esddlpor to the

n ncarre | ever the
cotyter e sFarkfer 6 L L Sl i Ser R3S Sicfeat boxes
wérefcondineelid &dunandd ilight dt@hﬁﬂlr@ shOlls RaulBraUWontrbOBystem Interlaces
periodduri ng which the houselight was extingui shed.

A
angnsAg¢orn Ojcamppisr pepasenmed witheArashitd se Byrarst Wit usgd to control

|l ever inserted as the sanple |ever was
thggﬁ%r%tae%g)ﬁ%}?determ ned such that the right and

| efthand | evers were presented as the sanple |lever 8
[0899feWithntha Huluse Kight oh6thtaughbist. thkOs@@s‘l@n Pratsowe&ciﬂiﬁ)z{lly trained to

refTeRE ONE: 43T OGP o 81 Rt 1osa DB fhegpagiv R b aats were
thEIhﬁ“al%@@RJ FrebLOWRE tHease hAD RO vy de§ ¥cﬁ65{hlﬁqgocpbév&;ap& Elther the left or

onputer on non-correction trials (i.e., the first
rlghtllfaler offas trimelosdy prosentat duting al3 mimatessipme di @sminge to the inserted

ey RIS i fefee ettt e BN STt Bigd el P Efthination of

thé hdaMAS1iEA! TRBAREAzihE [iBht rehBRcd 6RTUAEIhe pEIRY GFak rWASved.
presented as the sanple on the subsequent 'correction’

trial. These correction trials prevented position
lﬂﬂﬁfﬂu Matchingelo positingytErinias hegil AgKtonl s erdpllsHbscreent teining was

COElhg(Héd Lv?t‘ﬁecﬁei ?%P’g 1@1%hf}it?e\ﬂl RS @2 6%&9@{ ‘t?ogcteg ° Tﬂ%%sﬁgﬂp\%greqﬂltlally 50

correction A a0 d
rnmnkdselohgd Rodis tweee phacedrin ebd operahtr ber an&\ﬂllice sessiod Hsexgan when the

ate the percenta e of correct ch i.ces.
ggm?@ igymanated; oﬁg OWiRg & Qﬁaungertx)@ anterak bTﬂﬁ Rgetafghe two

165@'5 @tﬂé ngnlglg 1@\%@' &/ésolﬂsér%ﬁlﬁnw thd cl?anliﬂeg hrfeareerfained inserted into

accuracy. On Session 25 a variable delay interval was
the whamporsedil bleltewemesshtesmmpt esaired. oA refp@nsatmpthe leearecsulted in

reRpiish o (heuBn8 ‘b L HEne A an? Byerans Hemah oy Pelet delivery),
Al SO & HEERghNBENHS Lab PrdsM 1hY mh}@zine light was extinguished and both
levers were inserted. A response to the sample lever (i.e., the same lever as was
previously presented) resulted in retraction of both levers, delivery of a food pellet and
the illumination of the magazine light. The magazine light remained on until the flap was
pressed. A response to the incorrect lever (the opposite lever to that presented as the

sample lever) did not produce a food pellet and initiated a 10 s time-out (TO) period
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first flap press occurring after either a 0 s

(imediate), 4, 8 or 16 s delay. The order of the four
weypes2wsstrials (0, 4, 8 or 16 s delay) was PCT/US2008/072357

sem -randomly determined with the constraint that in a

16 trial block, each delay occurred 4 tines; tw ce on
dlmlnlgewhwhrthalhoasﬂilglhwvrﬁ@ otinguishaght A BDad ITIAvwas rmlttl@tstd before the
cogﬁg?ncgmre% Sfea n tCrl ﬁt 6fer 1tngcferte%iﬁa'é tlge%,]sd ng)? $ 8r was serm-randornly

desstiesbdl @dh Cﬂl@it&bie ﬁghﬂ mi, lefth@nd fevé@k wée piREmtdas et @ntble lever 8
the intertrial interval began. Such a trial was
tirpsiA addo@sofi 10ctEials! et e and did not contribute to the
data anal ysis. The sanme trial was reinstated foll ow ng
O S ichoteplre [T PRESLARE i OB E liGent rining. The
lewari tbthedinsarttdt (hdt sesghtd s ltienginplovdsycr mas eagtehly ale®Bmined by the

m nutes. [0403] Follo 26 s sion th the 0-16 s
CO s atog Oty e ARSrTR S1ATi it By ShsigRsand trials th

Hgﬁ&ﬁeﬁ@@qglléﬁed]@ tr§al @ﬁ AhiV £ Eork e cl?(ﬁ?,(é o&uﬁ%§ﬁ' E’Jbﬁ time an incorrect
(Sessi on 51-58), delay of up to s was used. Due
resmnm)@crcuped,ftm tmnt@ahwasm chdscg (ulfel tay Cdﬁ@ﬁk\l@fer) wini presented as

th% éarn]élg |0831§e %qbs%fu%gt c%ggcg??& g'éatl h %&%ﬁfze‘c%ﬁlggtn% t-ll‘-lﬁqé Qéeven{e% position
haBeb aYs, ARER MSREdIng odl dithstHas @FUSNigH éS&t AmtbachVing $0% correct).
of the 56 rats conpleted nore than 24 trials

Tl(ec@wmb%rtqfowrmcugn iers oves rreearilesh bul @nlynte Stass pelfectd. on the non-
I ned to
BRSSPSR RS Ra ALY hoiLer
mat ched on performance (percent correct, response
[ 0482 |elfud o wamgl 24 sessions, ahe tuiimalssweo rppffetrmdg ‘the matching to position task

Vehi ¢l e/ Vehicle (n=7), hi cl e Sco
Wﬁ%a.ha%lgti%&reelt)%a%ﬂ%/ é&bgw% %Mi»? dﬁ@pﬁf&ﬁéﬁlawa%m@rposed
betWédOhocRpRE A BPtl{erk'a lc RERY &ﬁﬁ @Een%a@rog of the levers on the choice
ng/kg/ScopoIan1ne nep |cas
triply/ A Se oppdEaitaehe ml@leyzsv mmﬂl@nﬁemqs (weeg@)nscit@Ufolipwing the

figh 1 PR S AL T e 8 O AR 1o LB Sl order of

thadgdmiypéd et iris @, 4eigtdiere ¥ ebiag) Qs @Bﬂlﬁ%ﬁbﬁﬁs} B&tekiiiY$ Ivith the
or nepi castat ( 3, 10 or 30 ng/ kg). Due to the high

cosigpriniethef inch bb dealddeck: sash delappegredislytimps twedd @1 @ left trial and
9,
t“;i‘%’eangg@g trg‘a | A l%lrtéc{l gqltci %&a%luggf SCPC?Ii tﬁggltq{ Enee rfaI Hl% n%’t rn%{ke a choice

ay was SO use nhal

re§Rnsd Q'E’th{nmd)ﬂlﬁe &Y of the Wéticdblcaldblabptridd)@he trial was terrmnated and
Vehi cl e/ Vehi c| e treated group received 0.1 ng/k?
the dgiserighinfervaBLegdni nfushet dbials was coontefl st Bsoppicss apg did not

co'hﬁ%u't@ﬁ) hd A%a %HAI?BL S Th@s \({?Qllaﬁe‘ﬁ{sg%éﬁ fbllls g]t'HQ end of the ITL.

recelve as.c nj'ection of I ne m nut e rior
From $dseioh 2A anwaskthe $mﬁ01mper16'dh tidlowtihg imtotrgcttcheabmas emitted and

adm ni stered to the roups during the 11
the ssvsion ?I}%Wa%%reafedf @g@ﬁt experiment wer e:
[ 0405] The data coIIected and anal yzed in the present

[0SR sifodlg DOGEsdas ithtthe 0PeT C&MPARs@bn 89508 e intertrial-interval
responses; 2) the latency between performance of a
wasednstagsaed tpolOtshzgld over the next 8 sessions (gessmn 51-58), a delay of up to 64 s
was used. Due to poor performance at the 64 s delay, however, this delay was not used in
any further sessions. On Session 59, delays of 0, 8, 16 and 32 s were used. These delays
were used in all subsequent sessions. Only 51 of the 56 rats completed more than 24

trials (correction plus non-correction) during Session 59. These rats were selected and
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sanpl e |l ever and the performance of the choice

response and 3) the total nunber of correction and
wamevorsection trials conpl eted. The forner tMI/US2008/072357

dependent neasures were collected for the

non-correction trials only. I | 1[0406] In order to
seimewslsdy virgsdwe rtheafﬁ)élome gmnpts yuahf thathibe greups stare alatched on

al yses, duri drug t eat

pRRE Gy Shrlcll sy Bl Pl Y
V&Mﬂe/&&ﬂiﬁdl@ Mn¥})0 Qkfﬂnc(IBlS@@ﬂblékmﬁé (n&b t taf 1100 frﬁg/ké/gbopolamme

the data col |l ected on Day 1-Day 10 of the study
(n=Ak | REpEDStan b, mykeRaaro1imEe a@r&w eenlwstahem 0' me/kg/Scopolamine

Vi
DN A SRl S5l o o
testing,

re[r Oofs %na‘?ls cornpleted)

ays of
the animals in these two groups were conbi ned
[08#04] Ah6:0pumpasé 60d0 pinadfi thticakecatad ﬁsjssdtdhrgi whicBl Seskiens 60-69

Wl GRS 01 SRS 6 L it AR ahleiedphys) or

nepfbastds (118, Q or3%Sthe &8).t D W thBhiph &%@e%&ﬁo&@%c@?acmplayed by

used to anal yze percentage of correct choi ces and
the melpoledesatedtapinals diegsessingd % axl ¢ tee @.dhdGendd?2s delay was also

aratel y. f each b ck 0 dat Si if'c . .
w880 e fedinel el BT o IS a” 6y 0 e HED AREVA g pict treated
grd@s réRnadCy. e dngik ecﬁcttogethﬂlyne ABsi egilﬂhflisf’e%d s.0BBO BinhiRS tprior to
froma one-way ANOVA was followed by a two-tailed

tegtignethe @mtnatSel@tthe Hsbiclgay cianootvrdceived aye. anipginn gfowline 30
op
mﬁt}% néeﬁaorﬁstﬂ ut tﬁna}g'?e%{] rs«?sg 21 Ci(;frlrp egﬁl% ‘g%g@fﬁt& aﬁﬂﬁ%ﬁ%&d to the
sestagioapd daingttest s cmemtmnﬂymﬁde presentNRpérith@s Rvere:
conmput er using Super Anova software. Al pha was set to

ﬂ ﬂl: fhrnllmhnllf /\nl nrnl S\ Ir\h were ||nah| e—to r\nnr‘pl et

Grayr |
rom anal

ncl udeq

esponse

1§e§5@H“b?9the f our
ses of percentag
(& L Hndlomyis

1 in the nnnlvclc fa

%%15@9 7[9er| ods were excl ude
e of correct choices and

o0, 8¢ 8.and daissiclamat  wer e

nercentage of correct

shoi ces
ol aocks

Nishiclat ency to res
nf drug testing and

b¥ebickdYchagdleh of the 5

on the scopol ani ne (scaop)

ést day
f the

Mglicée recorded. To
rugs on ability to

HshkigkssSaohelanwmr al | ef f ect §
performthe del ayed

&t chi ng
he anal

g nepcssatpllempékgk,

a
vsis of nunber of

hepagustall © mgke/ Scopdladed i n
trials conpleted. [0409]

PHysost i
and nepi

gopiossta Glophatg (1
castat (1, 3, 10 a

Onepidasayt 3 Suppki/Sdofmlarkibe)
nd 30 ng/ kg, supplied by

Rgche)
5: 00 am

Ve EsicaenilDingd/kg ed p
and 6: 00 pm Scopo

fepidasiac €0 epl/ity/S&ipalaniing at
am ne HBr (0.1 ng/Kkg,

Dri or tq

s@ppl 1 edq

castdd 7B ImPRS
b the | ast test ses

adm

Adp3éaRia€ 0 Snglieg/SEdpBlaiuhES
si on. Physostigm ne and

1@p|C&St

PhyWBfigmHcSSol ved

OPhysostigmine/Scopolamine

[0405] The data collected and analyzed in the present DMTP study include 1) the
percentage of correct responses; 2) the latency between performance of a response to the
sample lever and the performance of the choice response and 3) the total number of
correction and non-correction trials completed. The former two dependent measures were

collected for the non-correction trials only.
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suspended in distilled water and injected in a vol une

of 2.5 m/kg. Scopol am ne HBr was dissolved in saline
waealomiostted in a volunme of 1.0 nml/kg. Al dregl/usxes072357

are expressed as base wei ght.[0410] During the first

bl ock of testing, the drugs had no significant effects
[ﬂé%ld@rocréarttagecr@ﬁse dorposer apth sénsityityrof threstatistien@palkyses, during the

h K.
ﬁIp & £ ﬁ t ca egntcs]gsg:qu%g ?sglogf()?) e%éﬁ{l??ggtﬁ lﬁ‘?%% Folgﬁps?(?m}jﬁ two-session
bl@@dﬂ(BﬂﬁoﬁdL 5¥; ahhéthT0uddsfor Bre @hitB881ectedbhliPay N-DlyolmKotZhe study

neplcastat and physostigm ne had no significant
argf figcdydedon aflo.of Dacheseddpe ndeimaliretis uthes \Gbigle(y chisies and  the

V£ L4000, L, RS g s ot v

tht hainealwas tleest tearogwanwde enatdoed &s-ethe putgese finaistiofl analysis
trials conpleted. This apparent effect was slightly
mﬁﬁ%éﬂﬁﬁﬁkng in the groups treated with either 3 or 30
ng/ kg of nepicastat, and in the group treated with
[ommsmé ?1 z[h%lyslsnoff aé;ﬂiancg YANTOV AR 'vﬁthbHﬁl%ktr&{tmEﬁtaésn’tﬂégbetween-
only 4 of 7 of the animals treated with 30.0 ny/kg
subfecmeiapt@a@métdel\?efr €, dbl DIO 3é@n¢ﬁl theewithingdubjeats fartor cwas used to

the four delays. [041 ng bl ock of te g.t
A el L st @ %[r?fﬁ %683'1“1 ghi°R&™Gi @;5 nﬁ%ed%h“e analyses were
col@h@yd kdpdapapdandach MRakIJTRIta. lmgﬁlﬁ@amnt@fa@tib@cmreﬁkbmeed by a
on percentage of correct choices revealed a

NS Ejh AM\% whithh was peiductstl o cegh deleat fHrevignifignnt mae cffect from a
on%wgr &Bs %l fo%e%y by At %Foa&ﬁl%&) ern% (&d. t%?[ r 6?8 K‘;Yay ANOVA
sta I | ca

signi f1cance. post hoc Burinet
fotlb@edhbym ®ist &ed Dahinett’sigest, velednapptoprawe alas disthat aily the mean
the p tlgn1n§ treated group significantly differed

I“WWEﬁPf%E‘%%ﬁW@?é treated group. Drug treatnent did not
significantly affect response | atency or nunber of

[0&58]3Aﬁ RMIELEH £ 4RI Lod@dote @0 G2MadMolN Godnifiu®er using

bl ock of testing. [0413] The effects of drug treatment
Super perveenttages. oklpborrestt to ﬁcﬂSdb@ugb@rto adohmdls vithich were unable to

fai.led tpo reach s Jflcance i n block 4
copfflSgskf. SORD DF b s dgied, PR ArE SR B, pptyses of
pordiRgige JreRRRBISEdiRS &ind Yre¥iohbe td?@lcﬁNCMé hEMeR! dfM@hidals that were
nificant drug treatnment X delay interaction.

méug@b@uféman@iﬁﬁs RAYCIANDSofcentipgt ehadcestand hatcuky 18, regend for cach
oﬁﬂ%a %@o ?(; gg g%éts[egtl%# Qﬁ%i %8§@§§éo§éfaﬁ1%é éé&ff@q% da _g %%%e ygcorded To

as@es@ t@@@vetﬁﬂ%ffe@@)e‘-ﬂ t%od?mg@ﬁﬁ Aty 15(156rf331)11—2162&9ayed matching to
p=0.067; F(5,40)=3. 325, 0.01 3, for the 0, 8, 16 and
Samlestaéie|a5¢§1m%1@sv5@clflplvé¢£ln the prsdysivfrumhen ef trials qosweted.

at the 32 s delay found that only the group treated
08010 0 P AL 43, OEE BRI (1.2, 10
3G lmg/é\ilgeshpgpiiodl by Rochig) were atinlfmilste@d@ mowicsidgiy fsiactarg 4ty6:00 am and
6:86 fp(f:‘nct Stcgpeola{]nlillll‘rlg 9B EOI rnll %5’, s%%p (F {)3(? %1gnlila{)l vr&} s administered s.c. 30
minutes prior to the last test session. Physostigmine and nepicastat were dissolved or
suspended in distilled water and injected in a volume of 2.5 ml/kg. Scopolamine HBr

was dissolved in saline and injected in a volume of 1.0 ml/kg. All drug doses are

expressed as base weight.
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Bl ock 4 of the test, F(5,45)=l .533, p=0.1 99. [0414]

During block 5 of testing nepicastat induced a marked
waelowe2mntl del ay- dependent i npai rnment in choi CRCT/US2008/072357

accuracy. Two-way ANOVA reveal ed a significant drug

treatnment X delay interaction and subsequent one-way
[0ANDVAsring the Hiest®lodk, of 1@ tiagdh@ drugs ded ag sighifisant effects on percentage

ni.fi.cant group. difference in, percentage
0 C%)gregt céhOéctes S Ithe atelicy 40 pet I‘Itlbill ’ch (:% ’r%,sgs)g 1§3§? B%{“l?%ask. Drug
trddfiderd ko (&l t8%ff* & t82 BumPerbr289s corple®) FE.,45380.319, p= 0.899.
p =0. 333; F(5,39)=3.018, p=0.021, for the O, 8, 16 and
s. del ays, respectively. A post hoc Dunnett’

lﬂébﬂdad%lw Atnopiastabang msgatlgﬂa% 82¢ P pIZBHIcANY ffféeCisomhw of the

e&gﬁdeﬁpnﬁgs(ulf& &ﬁlﬂg(ﬂ‘ﬁ§ btfckFaRted. Q\rlﬂ’iHQ%lhﬁlté%\f‘fégt was not statistically
npal rments in pé&rcentage of correct ol ces relative

sigroficdne, R(EHiSEt 167 1, patd 440 atherral &5, a froddl jwaiypa dagtat i@td number

o R R o e R p B ent AT b S afore sk GETEE Gps treated
Wf?lr@ttﬂe";‘@ o3l & R rafekicast®f ahdid ﬁh@%‘rouﬂ PAL& whﬁ%ywstlgmme In

the animal's diid not performthe dél ayed matching t
fagtadpting thesblogl pEtraindy otilg traat o6 A qffth@@tumlsatmatﬁei \Han 30.0 mg/kg

oiRaarant e o & SOt G« T PEAE BRSO 0 o kg

of nepicastat plus scopol am ne were able to conplete
[ou12]aberigt bR of tédiagftaeirandedlayatci nwiti@gthysostgshine displayed a
occurred in all  the groups except for the
dolashinderenge; BINSITEIRAL {ThEhajeh PEFUEISEe 0 AOT QYA @ PRICRppgh of correct
f S [ t
cHR R R AR HnfF Ry, mb R BRE b Pl nEARREHEE 4 bitlnhment X
detynipteedceidn Wyilddne razmhrmdtﬁtlcai sgdnlifimahcd. ha weoial Bonmeet’s test on the
treg%edd%;oups was signifi ca tI red cgﬂa>FQ6,.
maig) dplep tisanent ggY tQ}l Y SPstighibe tregfed group
sigHRERE Hifflel ABnSHe Rz@in%l@ tfk%tetdrgef@ﬁf? AR REmerdt M8d AR QG ficantly
accuracCy and the response | atency data were not
affgbrepomd lnondNOVAumber afithials oomplcted, Feahd)per70&npale25, during
rr choi ces col | apsed across the four delays. A
ﬂ%SWQé%1§%%$§rlng the choi ce accuracy in the
Vehi cl e/ Scopol am ne group to the Vehicl e/ Vehicle group

[0803)Thd EfFécts 60 BRIgAIE MR it @npéﬂc@ﬁmgd ¥f toRstk cB6lices approached, but
percent age of correct choices, =4, 15, p=0.

003,
fagd to eachestatistisd szgr%@ﬂﬂné%tns lpgk 4 ﬂy Keor nggatx@@ment did, however,
] I co
sigdifiLIE BUAL ShpoRe ARALYNER W AN ACRAHELY. ikdifidi drug
trdahﬁergr)o dplagiinteracB6n. OSD’@Jek[@erﬁfonB—@@in{ﬁNOMAsp&dﬂﬂucted at the 0, 8, 16
ne_perfornmed well copmpared to the group
andy & %IWSt fouad Gpdptiticalsy sleaHe anbgf%lpo?% hab @Rbhiies32 s delay;

F !42?429.9'15\{\" tg 6988 nufkgopf) [API cgs@.gm Pl 4§s %6%9025@”‘ N§=0.067;

e noré correct’ choices than a 't he “@ni’mal’s
F(ﬁ%)%ﬁklpeﬁ&iohofoanhm@ 8 datad @2 oujelays, a?rsyeqbrfveltyheA post hoc

Dunnegas ’[sestl Qt t‘ilhej2o§ gel IP(P J[ha{'n ongl t reegel%l?p treated with 10.0 mg/kg of

nepicastat had a longer latency to perform the choice response than did the vehicle treated
group. Drug treatment did not significantly affect the number of trials completed during

Block 4 of the test, F(5,45)=1 .533, p=0.1 99.

[0414] During block 5 of testing nepicastat induced a marked dose- and delay-dependent

impairment in choice accuracy. Two-way ANOVA revealed a significant drug treatment
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groups. [0419] Nepicastat when adm ni stered al one does
not appear to i nduce nenory enhancing effects in the
wORMP0LWSE. It is notable that the del ay i nduckROI/Is2008/§72357
I mpai r ment observed in the vehicle treated contro
ani mal s appeared to dissipate across the five bl ocks
Xoielab'elsltqrmon H@d@ub$equw cmfremm ANO%A@@R tl@f 0t Bskh ard 8he delays
foll (F i Pag ung% nce TRt e rr SOhOWIa Do the 32 s
et &y* %“éd%r? ént nehor ¥ r%%aP Fr?Br?tg TR Ebto%P Srgidt ey
debBG UFEI0)a0.32 e pR09del B, 330, 8150 ?hmsg@, GgsBORAYIRL p=0.333;
the 32 s dela Thus, a cei ect in the
F@e an}%d@%ﬁlt her thshd.cheld @egt alslapril Espactiyely. 32 gost hoc

\%ﬁleﬁys SRt RRSE HES2 { 9@1%9 ]foH‘PcL ﬁﬁlt YottPYhe! 1§ ahd fhd 30 mg/kg
tralnlng nepi castat” may have sel ective nenp
nopi caktaptr¢angl gfoﬁpm}&weehmp@lsmmgmmperdmdagmif dorpetadheices relatlve to
per f.or man on any of the treatnment days and actually
thﬁV@H@Eé@a§S&BF%ﬂslndependent i mpai rment in choice
accuracy during Block 3 of testing (Days 5 & 6). The
[Oﬂﬁﬂtﬂlépﬁcafsfa@rﬂnﬁ ﬁﬁ@@ﬂigﬁﬂh@%& hiat |s?gﬂﬁ?cahﬁ§taff%@t BaYorkst lafbncy or

he animal S were co-adm ni stered scopol am ne
nl(nujoel Oﬁ‘glalkSgc)onaﬂ@tedmeFriﬁ Baxtlfi920p=phis duting Blovk efithe teﬁbt
be anal yzed due to the snall nunber of subjects in the
[Oﬁgtﬂe t’:u?)}tl Ser aega?nrh ?:Sc?l%}\?:?g eaae%%e(rar R Isnngh[ sarnp{eetest after

adh€E8Btritidh0o 30 bl a8 Tnk FIBX (Dhﬂpﬂ&@ﬁﬁr@ite@@ﬁh $0.0pB/ARoNBepicastat plus
that were able to performthe DMIP task displayed a
SCAPQJABCE K| QY ddaty ﬂrﬁat;@d tHiEm ahineose qfﬁ@pwﬁ@rplus scopolamine were

ab?&fbpégngﬂ%t@ id1§ gtaéa%g o@%é%h? delh;‘s |5 RASSE Qlo%cﬁlj?@cf in all the groups

nepi castat 1Is capa reversi ng sone of
excqgrfbﬂ ﬂhv é/ edilcﬂ;er/U phﬂcl@rand m]sIbJVeldc]bxs csp«iipmhr&ml mehichaseverd detfour rats,

t hat. by qth “non-cognitive" actions of
repiiretiy w;femi) teff gsﬂt eﬂﬁb?fftg\%fwﬂﬁwﬁced si gni fi cant
dose- and del ay- dependent inpairnents in choice

[03$AUTRCYum TR & fanhIRRbAplt&BH R thMidifhakQn QIINEF 8 s&polamine treated
nepi cast at showed absolutely no inpairments in choice

graersuw ascygmficantly roducgd.dittl, 6= &8@bma9§01ln contrast, at
the 32 s delay, the animals in the 10.0 ng/ kg

[Otﬁfigialggé;{ogthe gLt %H%&?%f{usgg rc{esg ] eicgf)(#]l&?]h eotﬁeltagegi gg@ﬂ&gghg choice

acOfiradp afld g/ ﬂeg)dhfse tuegico &ﬁtaa‘kfeﬁhﬁwedoj 8@ed @ANO@AII 9niaddition, the
choi ce accuracy at the 0 s delay, a tendenc
MEGORATF AP LEHSicOB e cbalcat 901&?5%%‘31“855&}%@ foug d§la@ré| é\ytsteétn@mparmg
i i
08 (FORE' eefiAe} dh TR NG St E R4S 36 A il group
foded dlyt deperiaemt siatificantlgfintpagse pdraagiapev€ edrrect choices, to=4.15,
[ [ i ce accuracy hat

e o NG Ry TRA o g ot ety SRR Possgal analyses were
ndgﬁgﬁdlfégadnqmrlﬂtere-ghﬁg howR! Kovahver, St i ChRNdidaliBh i@E:88p given
30.0 mg/kg of nepicastat plus scopolamine performed well compared to the group treated
with scopolamine alone: both of the animals treated with 30.0 mg/kg of nepicastat plus
scopolamine made more correct choices than any of the animals in the

Vehicle/Scopolamine treated group or any of the animals in the other scopolamine treated

groups.

[0419] Nepicastat when administered alone does not appear to induce memory enhancing

effects in the DMTP test. It is notable that the delay induced memory impairment
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able to accurately performthe DMIP task at the
shorter delays and show i npairnents only when the
WO 24080210851 i nterval is |ong. Few conpounds thaRCTHS208/072357
been tested in this nodel have shown this profile.
Many conpounds whi ch have been claimed to inpair
obyeived yin tthpivehicley treatad cﬁenﬁrwtpmlmbn@memdcmodle%pm cgraas yhe five

s,.observed at, a
iRt SR Tiotideanfle ABRMSaLSr und Ba Vil i conco
anliffalg ONFt &ftiel gHomaﬂlgsum&ety YéEpen @ ah&@ndry Ol faliehchOWithh100% choice
bl ock of training, during which the aninals treated

acgpapy #pthy Qr@/d@bayoéfndn%%( gicatacewary poliget2 ¢ deldpnpihasey ceiling
effela? 11:1)’%he°' gﬁt r{‘c &4 ﬁleté}@ﬁ]cl% Q%ayeahé Jnglst £te€?1"ee§jz S delay was not
ani nal s. I's e ect was no ose- dependent and wa
olsatvedbserved in the group treated Mﬁth 30.0 ng/kg
Ther e mas also a trend for the aninmals treated w th

to (o]0 wer. trials than e vehicl.e
(0B FELSSRD B okt T Bled ' dFofFoip bl prcaHar MY e G lsgtive memory
dlﬁt{lb‘f'i"lllgs eﬁ&@@l Pﬁy%@st\lﬁﬁlﬁe QlIPdS REVIBEhrS hddehrinfcd @t§§n§ M)the treatment

| ocks of tralnlgg to the variability in
dad'ataad datwably groduc gedeﬂafyemdspe@d@htnmpamnhmsclmwesaqcosﬂcy during

nc T arj abi I n the dat
BRHES SEARBRE TP Sl dhf Fiouley Yoloih bRl ifionge g on day 11
inivideie & DYmaIe eveed coal/imstaled d6siolening HBR(OMBhg@Y @nd nepicastat
di srupted the performance of these fooddeprived

orapipyestiEmipacepiduncir by agrlyzadgdumée the smalf awnicp @k subifects in the
[
w2 BELPEP gt ek e B, SRURE L FONEL, BB
Heweandwol Irafskreoa‘mhg 3010 mg/kgﬂfelepmamd fhdrsecpolen g tflé[tamre able to
this initial E%Ilne and showed nmore consi stent

%@frmo}hﬁaﬁw adpsdisplarehaxhisheir ghoieg geruacys thapaity g the other
sc%g ne%afeﬁ%lﬂnél? afy 1§?6§§1b@é tha P oAU AR s%a%@blé Bf V%%%H%%/some of

gan to lose wei ght n sonme cases I n excess O
tht co@litibodigruptpyg Intlduc@ch byrabcqoowmilinh amegféecs Hatimg beemgiked by other
0SS were, separa{ d and ven additional food at the
n@ﬂﬁogpnfﬁe%?mH%P'§GPWQPﬁ session. This extra
feeding may have contributed to the variability in

[OﬂQHW?l@ista& ihdic8d SRATH@hCEbse Abk MBI dSYSdBMEikifairments in choice
recordi ngs were not made, casual observation suggeste

acewagy.nofhe amimaly geated otith 30.0ngekg of sepicasteirshowed bsolutely no
1mg)t6{}81ren%r18 %R&cg géjcu{ra% Qa‘? tl%' A % dlt%l stéie%] l {1%8& ast Q& §r16 32 s delay,
b on s consrst ent r

ths tauthyals fin Whd ¢ 0.0digIkg @éjﬁﬂaﬁﬂas fgfaipl @BreOfmpb%d FfEI/ang o Ghe vehicle
of nepicastat induced a marked | oss of bod

trqagrabglouphy Ebs ereymi Heaterl avithothei ghest doprepf éﬁr@afﬁg&gopf nepicastat
shBG/%d ngé%élfrﬁ&ﬁﬁ i eet a%;gﬁraql ﬂ tfl@@ts defaP

treate ysostigmne s gni |ca
accupey atntba® and 1|6$r®d}1ys age asfgnd‘wantexrﬂpauhmntesclﬂm| aaguracy relative

Bl ock .3 of trainin co a to th ects
toa@ﬁ &%éa tgpted Srup? 35@? Q@ #f?@f sﬁtﬂﬁ el? ng et these drug-
1néi%Hrﬁﬁié1ﬂI{ég’técﬁld chRicd |3¥§9§cty' Qﬁgggﬁs WA the compound may be acting
del ayi ndependent: the interaction termfromthe

dienetly ysi shodftewapi ancanginbnmgy. dhoravavhls srasuféticaty motivated and

able to accurately perform the DMTP task at the shorter delays and show impairments

k%o impaired choice

only when the retention interval is long. Few compounds that have been tested in this
model have shown this profile. Many compounds which have been claimed to impair
memory typically induce impairments in choice accuracy which is observed at all delays

(e.g., MK-801, scopolamine). Nepicastat had a small effect on latency to complete trials
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significance. Thus, the effects of physostigm ne on

response accuracy are likely to be secondary to
whewawrwsal |y toxic effects of the drug when iRCI/ES2008/072357

adm ni stered at this dose. The animl s appeared to

devel op tolerance to these effects over the last two
which eles ap}ﬁarcrrta)mrthm @)uajt@rblw@: aftitagihing, hbmmgpmurln@n taglnnais treated with

10c (lj] %@z%ja {({eleﬁlc%gyat §S%ﬁlbt¥ §gﬁ)§g ({%1% %?rlo A r|1al fifan the vehicle

tr@tadsaﬁﬁlmmir}ﬁs elﬂ"f&t Redls ndP @eaLddpendyY hd evat et 6159‘eﬁeetisn alic group
scopolan1ne during the scopolamne test. It i

IS
trqséslswish 800 mag/ke Zﬂ%@rﬁ &ras lsogdsnddpr khw@a@ftlﬁ fartpd withynepicastat to
co N&e ?&9%} tﬁ];l% %tnl & V&gale @I%Etea %ﬁﬁ?&ll@ nir S. f#reﬁ@%éﬁn@% number of
eviously attenptéd to reverse scopolam n
trlpl'sy&ﬂﬁﬂilbtgm \neeu&bsmg/eﬁ rrmrmlgemenlhstdm@d mg)ckegjfntealmmg Due to the

t her ef or ve no historical ta to co
vagBUiH é@ﬁ dowpkers these Rrelaﬁs &l o feagh S ”Baﬁ;s%i” #1 }ﬁ%@ce This
Va%ﬁlll@fn{jt%@ dh \thkeurfe% ct&h af ’apﬁ&@ﬁﬁqu i ik ﬁﬁiétl @tress 1nduced by

adm nl strati on, dose of physostigm ne h
thpecheorpé cwddddsmg cd;glmmma)admwdsirulatbd che pEtferraancmfsthese food-

woul d not  hav er ated eat ed ration o
e ARk Pofich Ry S RERE hoBRR IR I Practinedl Byt of the
grolipsihbwel ir€diciiBs R8hE BEHbERA tifls LEM! ?fe&@l BReBf the ¢k affl second
scopol am ne. I n addition, i castat did not appear to
blpedy ef staining él?hﬁeftm@abfreg@@p%f ﬁnﬁhéllfallltlh@iu@ﬁﬁhn@ apgd showed more
nterestin hat I 2d with 30.0
e ER TRt ke e R AL TSR or m dur i ng
t he scopol am ne test showed hi gher choi ce accuracy
[oa2nWanfpued tHahgomaiofahs animatinyn this dthdy bédraarto lose Welght in some

scopol am ne treated groups, Further research woul.d be
capSelfler ey Het’artitpla! gwaqme\g@& aPmmls syiiel warks ghovdpg weight loss

W&? fs OpUrGtel ][aﬁ@gf%ﬁtadmntoﬁal%eﬁ %@ﬁl%%d%@f&ﬁé%{f&&h %sessmn This

ts o opolamne in this test
exappleadisg troashhwes spetcbited toethe rwaridbisityupt inngpbef HEdtidls completed.

ich are apparent. after 8 da
AR S AR AP Bling VFie s PR Py asadaion sgeceed that more

arfit§ls tif @Rt e Rt/ upRehna6 ttabihgr @1“0@9&1 658 tPbe given additional food.
del ay-i ndependent inpairnment in choice accuracy during

Tigh oetiscation tlesccmsgste(nba‘ysh 5thg, BpultsThd pepildtt stufly om avhich daily
ad} Clcl)fo to fltlon 1ol é)ﬁglgé/ %R‘I ﬁloé ?ez)ﬁcagt%t %@é%q]dlanﬁln%%\é@@ﬁh Eg(idy weight.

ng/kg) and nepi castat or physostigm ne could not be

[0323]| Bizgektidund didinve iripraké patisiaincobl tiukitedt theiDMTPacst. In fact,
nepi castat and physostigm ne treated. groups.that were
tha ghignaloirensed withphivostammersaewed poigaifigant mypsinmentin percentage of

co{rt%‘afa kdibg r% B k93 off @ﬁﬁhgaﬁ\lﬁfﬁoﬁ&g & Ao LA %btalned with

at were a to performt tas di spl ayed a
nelpicglstef tbh ampeirmentuimachoithancamy ofdutde bytlﬁgflsostlgrnme was delay-

lna Bg {%{; ?I}ttgrrag@%gtg{rg ?I nai!hg\;lgr«:dg%lﬁ @f g%%élcgl@%tqtqg approach statistical

m%@ﬂ@dntcb vertgd Sthd F@ffe@ﬂg df r}ﬁlﬁ&%@igﬁﬁfné&@ PQb&MNecNRcuby 8fd B&dly to be
hat may be masked

secondary to behaviorally tox1c effects of the drug when it is administered at this dose.
The animals appeared to develop tolerance to these effects over the last two blocks of

training during which the impairments in choice accuracy induced by physostigmine no

longer reached statistical significance.
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"non-cognitive" actions of the conmpound. On the final
bl ock of training, nepicastat induced dose- and
walzloap2ependent i npairnments in choi ce accur acRCT/URL088/072357
is an unexpected finding given that many ot her nenory
di srupting drugs, such as scopol am ne and MK-801,
[0 2 UtBalle Iphysqshgmm@rd@rémt dpprpaiite nesistss tharefents efescopolamine during

hESeopeRfln’ BaL, Bi nBbER Rats PR R b LR AL Ryt may have been

effRiV¢ agdinst kdopofamiifid.i el have hBaprecidasigasicinptedttd eilet@Reolamine
not or/ noti vati on performance could account for the

with pResestigraigg us@e\he prepridesing sgime angd Hicsefpre v o historical data
I e t

toREnEEI] it U R AP KEl SRR 1k O IR FERLGRERhe may b duc o

tht Hacs tisanpsinimalr@l with \wott¢i adenhimistation, aEtx‘aﬁpdchefﬂﬁ pﬂl@sb’éﬁkmine had to
Recent |y _we have denpnstrated that nepicastat, a

besemleysd or gbieata ?fg'ﬂlﬁ““ﬁ?‘%ﬁ &8? augal Py %awé%(m@aﬁ% gepeated

ad®nRIAGSE bV 8 i %Hef yRest & bé‘cﬁgnﬁﬁ& Iyt r¥sdlf§ cﬁfctﬁ& Pilot study) which
studies in SH The an ypertenswe effects

mae bt captiat tmmeeerw&m ¢f&l¢tsc¢btfi smpolamuya i In additigmmepicastat did not
strain of Furt her nor e S Ioredth .

i B e aReRrea PooRr puciea BpCHRS i i o figgnimals

tr@tedt WRh GOMPRRIKG I dcBichfigt ﬁﬂgbv@ltee‘ﬂﬁé B pERUAT Sl @B Zs}édSiﬁ)lamlne
i nhi bitor enal april. Effects of the treatnments on the

tegfashived higher cheiphyacewrasHRBaene off $ie exiardlndel anyoad7he other
I BR rats t th nset
scg/?ol gllef%ée'\@d GTOups ght F rré% ?e&eﬂ%/ ng %e%w‘;trg edeterrmne

uﬂé&@l@ocaﬂ@'bﬂvhe&ﬁéﬂ RGter BDXRLE tropAicst Wah elep@uaamdaﬁdeverse the effects
sequentj al | Series | Vehicle Enalapril 10 ng/kg

of seppalamgin 1Snﬁjﬁtkg nepi castat 10 ngy/ kg Series ||
Vehi cl e Enal april 10 ng/ kg nepicastat 30 ng/ kg

[Oﬁfﬂi Né}ﬁ&a%{at %%a@(ohﬁv@%é‘c% IlnEllnory-disrupting effects which are apparent

after 8 days of dosing. Physostigmine did not improve performance on any of the

treatment days and actually produced a delay-independent impairment in choice accuracy
during Block 3 of testing (Days 5 & 6). The results from a scopolamine challenge test on
day 11 in which the animals were co-administered scopolamine HBr (0.1 mg/kg) and
nepicastat or physostigmine could not be analyzed due to the small number of subjects in
the nepicastat and physostigmine treated groups that were able to perform the DMTP
task. However, two rats receiving 30.0 mg/kg of nepicastat and scopolamine that were
able to perform the DMTP task displayed a higher choice accuracy than any of the other
scopolamine treated animals. It is possible that nepicastat is capable of reversing some of
the cognitive disruption induced by scopolamine, an effect that may be masked by other
“non-cognitive” actions of the compound. On the final block of training, nepicastat
induced dose- and delay-dependent impairments in choice accuracy. This is an
unexpected finding given that many other memory disrupting drugs, such as scopolamine
and MK-801, induce delay-independent impairments in choice accuracy that are probably
due to impairments in attention and/or motor/motivational factors. In contrast, it is
unlikely, that changes in attention or motor/motivation performance could account for the

present results with nepicastat. If this drug is selective for a novel receptor or
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Vehi cl eEnal april 1 ng/ kg nepicastat 30 ny/ kg
nepi castat 30 ng/ kg + enalapril 1 ng/kg Series |V
weEeabaposd 1 ng/ kg (El) nepicastat 15 ng/ kg + ELT/US2008/072357
nepi castat 30 ng/ kg + El nepicastat 60 ng/ kg + El
[0428] In each series, 24 SHRs were chronicall
phanphcatngehl wiachanisthethesa sesiltspiugaest ah dmparars uplesntenthippubstrate in
Wa%tnerr;larlnobl ood pressure, heart rate and notor
4 %lgvl?y.ryThe rat was anesthetized w th pentobarbital
sodium (60 ng/ kg, i.p.) and its abdonen shaved. Under
Easgid¢ B¢ condi tions, an incision was nmade on mdline.
The abdom nal aorta was exposed, and cannul ated with
the catheter of a telenetry transmtter unit, After )
(042 Recsndyri ve ehaviagicaignsirased tthatt MePigddninalective dopamine B-
.ur-e- _t ha. -ski J : .al ..
B Bt O Ol o R AR [ TRty ok fpios in
SHRs.dThg amthypeitaisivatdffeots of mepicadts weee exdminsédhronically in the same
individually in a quiet roomwth reyersed |ight/dark
Stg{fp atSosE\ﬂ%l@ﬁ@?f@eWeﬁ?w@?%fﬂw the wal}z{fﬂ potgiitigtiony gifscts of the co-
B G R S hAIBChyin | RREEhE) [BSfhe inhibicor
enlapotl prEféssupé thSBRtmaitsash ahe cablioodyprrereshyr en ODBR) were also
nmean bl ood pressure (MBP), heart rate (HR), and notor
4Rty (MA) were nonitored. After the predose val ues
for these paraneters were established, respective
[092UISIcOSHR IINE 11 SFe kate (22828 QvedRY oldait ! the bh@AMRBEInGY, and weight
nepi castat and/ or enalapril (see below). [0430]
mmﬁqﬁ WEEINCHBR ghtseverchiscl asour rseaesrehexparteentsgvsre conducted
.. sacrificed and the left ventricles were
Seﬁ%@é@?‘ed, wei ghted (wet weight), and |yophilized for
at least 24 hr to obtain dry weights. [0431] At the
sBarits lof each experinment, the nunber of rats in each
group undergoing telenetry nonitoring was always 6. In
SeriesVJ . however, 7 Wstar Kyoto (VKY) ratswere
si m | aMYioused and dosed with vehicle (water), while
in Series Ill and IV an additional 2 rats in each
group Wag@psi m | qolnyg/lt;geat ed (to increase the nunbers
of animals for statistical analysis on effects on the
hypertrophy of SHRs). No telenetry instrunentation or
moni t oPFINERSiHS cdieilkg ed on these rats.

nepicastat 10 mg/kg
Series 11

Vehicle

Enalapril 10 mg/kg

nepicastat 30 mg/kg

nepicastat 100 mg/kg
Series 111

Vehicle
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[0432] Both nepicastat and enal april were prepared in
water. All doses were given orally to the rat in 10
worRdorg2@stl were expressed as free base equi val BCIE/ES2008/072357
Enal april (Vasotec(r)) was obtained comrercially from
a |l ocal pharmacy. [0433] A conputerized data
col | ectinalapsly st ehmglsg used to continuously coll ect
data on SBP, DBP, MBP, HR, and MA. Data on each rat
were c d evgr mn. for 10 sec. These were
t hen a@é?&wg hogglﬁyg%d standard errors of the nean
( SEM calculated. At the end of the treatnent, |eft
vent r i acpieastarass 3( dig/k@ndnaleprilvieingliies) wer e obt ai ned.
Body wei ghts were recorded daily. [0434] Al val ues
re ressed as nmeans SEM Statistical significance
§HHeri ned as a p | evel of less than 0.05. [0435]
Data on MBP, HR and MA were anal yzed separately. Each
analysE§aM@§1donqrgﬁkgﬁgjlne poi nts neasured each thy.
A two-way ANOVA wi main effects for treatnment and
time and their interaction was used. If an overal
t r eat mepRic&fdtect 18makaidili ficant interaction was
detected, a series of one-way ANOVA at each tine point
woul d or irw se conparisons at each
tinme pg|lgﬁﬁgrenggpﬁgﬁﬁegﬁusing Dunn's procedure. |If
no overall treatnent effect was detected, then the
pai r wi sepidistdter ef@eng’kpmEdont r ol woul d be perforned by
adjusting the critical value using a Bonferron

103881 5 PR Sricso o Rt oo S, it SRR pie ity daplants for

m¥Riehicht \WSarkesied bIdédm@!;s)ﬁZ@ HehfStag: Wed nwbohésigNd The rat was
ti ssue dry weights | e Kruskal - Wallis test was

angstBefized vaﬁhpw arbital sadigm (OD g8g/kevien) #is ihabdespp shaved. Under
as%@ﬁcgéhtn]dﬁ a0 1?‘18'1{'310%r as V\fé&h&{ Qﬁ)&iﬁ V\B'I*h%rhtoamnlnfal 80kta was exposed,
era anong al I~ groups was not

andeheailedd w&hrthe bz[tbﬁeﬁoﬁdﬂel&ﬁdﬂ@ﬁtan&mltmﬂ lubit plAdter the transmitter was
cog?arlsons was then made. [0437] For, body_wei ght

a
ayhearRPmIRAl muf%%%@et tbceoSk(”h vasflpRges Facomat was allowed to
rePHRT ARSE 1RS> USEE BN b}%\ff%ﬁggldnfgf {&EGhRthRn. Tlhe rats were

treatnent, day, an treat y I'nteraction.
hoasah exdwaguadiiGu/Ae gaist premt mtherd:vémed Galtidadiayyclargdg:00-20:00, lights
1ggirwise conpari sons for thedrug-treated groups to the
hicle controls were nade using Dunn's procedure and
Fisher's LSD strategy to adjust for multiple
[0429YPRYrkS ARy plidl438the et S€thic tpbru@@ﬁ’t ko ra@d dkre randomly divided

adm ni stration of nepicastat a and 10 ng/ kg (al
ingo4 @somspaﬂéstbel@ sm@r)b@fot@d mﬁ@u@oﬁsﬂﬂ)d diggtolic blood pressure (DBP),

rn%iay ggur?( (5% Cflea 1% %}?fge%ﬁin?oégrn A {t@?ﬂ/lg)hﬁet% monitored.

t'a no
Aflﬁpﬂhe @Sd(ﬁtse galachtalr lthest @m&%@brWBrdJéBtmyheli ad¥@ective groups of rats

contjnued to |ower the MBP to a maximal of -20 nmHg on
re@edyedga %(b@@y @all)y trgafrpgnt of nepicastat and/or enalapril (see below).
[0430] Twenty-four hrs after the last treatment, the rats were sacrificed and the left

ventricles were collected, weighted (wet weight), and lyophilized for at least 24 hr to

obtain dry weights.

[0431] At the start of each experiment, the number of rats in each group undergoing

telemetry monitoring was always 6. In Series I, however, 7 Wistar Kyoto (WKY) rats
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little recovery within 24 hr. Simlar antihypertensive

ef fects were induced throughout the study. At 100
worgiorg210851e conpound i nduced a peak anti hyper tBCEUS08/072357

response of-29 mmHg 2 1 hr after dosing on day 1

(p<0.01). MBP continued to decrease and reached its
wergdiimiladly dppsedxindadescd witlp vahicly OveteraywRBil¢ peGeoey Il rnd IV an

dﬁﬁéﬁﬂ%ﬁ?ﬁ e fﬁfeafgvgﬁé}?hprk‘gg ggrﬁuﬁarsfft té%a??‘tﬂ%( 6%%?5‘8% %E?E‘mbe“ of animals

fob hit@isgib@utand1gs sérudiffec BaX tHERIhy ﬁ@ﬁbp}@s ®fOKHRZY MR telemetry
(p<0.01) in MBP was observed wt hr after dosing
ingFurafaton qreuepdfpripg was eprdiiciedion thesehgisgh
nono- adm ni stration of enalapril at 1 ng/kg (n=6) or
. S(Ds i Iy,
O A B o TP iR r AR R, AIPIGTR e pigen oraly
totthworat ampd uritkg ahd=6xe exglosed aafrge badcerquantentsy Jaratapnis (Vasotec®)

an a 16 on day 1, p<0.01). The
Wi BN camas YT OHe Haed! BBWGhA o aduml . W1h a
second adm nistration on day 2, a greater
[0383] AYRBIHLRASEY Bath @SREARA s§@t%np&§§ﬁ§e@dtorea,ﬁhnwustyh@)lréaﬁ/data on
wi th conbi ned treat nent at hr 13, p<0.01)
SHhD BB MBP: B, end 4. @@é@e(m/whtrhtrmrg seliectechevesy é@yn for 10 sec.
TI[e(s)é" %vl ¢ {hré Sa%rlaeesd flOlir arp ot esr‘gatu{da d gr?or(s)fof heernga{ f (‘38%1\2} calcul ted. At
nepi cas t by EAROIE yper ensi ve dose “of ‘enha aprl?
thwasd 6f the Itl%dtnfem[ tiére Klenthﬁulﬁﬂ‘ltﬁa@r(&@&l’iﬁiewélfw&glﬁé)a@érb lobfainkd. Body
nmg/ kg), al though nepicastat at 60 ng/kg initially
‘Nﬁg%@dﬁﬁﬁﬁﬁoﬁké #i&% and | onger antihypertensive effect
t han those induced by the conpound at 15 or 30 ng/kg,
[0&5’4]9Aﬁ hLRks Qfetee&épr&@éd Qbserwed e d@bﬁtl@tléall] Qi%HHﬁal%%)’vvas defined
hus, the potentiation was not related o
zmdqsksdaﬁlﬂﬂmunﬁhﬂﬁt tested (15, 30 and 60 ng/kg). The
group that received nepicastat 15 ng/kg and H

OB 9 BY, AU TS0 BB RUGRRY St b Ul o
26k Y RRY hRAirdEcdcBIRRNS ESva-Ray AIN@VAe@Iﬂ) mdiWéfédts for treatment
Nepi castat at 3 and 10 ng/ kg, did not consistently

anéftﬁré@tan@h dlgit interpeliqnHmys pyede hé o)l geaiaicascifaier a significant
in rac dleﬁ \%seaétgé:{% e% gepeesp{)_‘cRgﬁ%%taya}sNbQ/o rgg/ elégh tl;lx?m%%/%{ 'would be

10 ex t'he "ve |cIe con

pe@fo@ﬂﬂﬁd. dhe Ipaasisci donipadsdsras eadlemb pois vadrt @Erfd@ﬁddnlgsmg Dunn’s
Althou%g enal april at 1 _nmg/kg did not affect HR

pre%‘rsiﬁ& natovwllntgqakl@ertt@ﬁ@étdwe%dqt?fa% éhop the aﬁ%Wﬁtdlfference from
coﬁ% évoﬁlﬁ%%ﬁ)%%ﬂﬁ W i3 diin %ﬂlﬂg crﬁfctale{;alﬁjé) §1 ?Pb?felﬁ%ﬁi &fustment.

, nhone t reat nen e., ena
/kg), nepi castat (30 ng/kg) or the conblnation,
[ﬂébﬁislf wtlefh tvblytriatﬁlﬁemlaw atlRnaly$is Berdwsiandd, withe ogwmiq@s of final body

ated w epi cast at Q0 an
Wi B et T S T M e R Bt BT ey Wl Kruskal-
WahB 9ston dde8ab@daMié Ratios of tissue wet weight/body weight and tissue dry

weight/body weights. If an overall treatment effect among all groups was not detected,

Bonferron’s adjustment to multiple comparisons was then made.

[0437] For body weight a two-way ANOVA with respect to the changes from pre-dose
was used to analyze overall effects for treatment, day, and treatment by day interaction.

Then a one-way ANOVA was performed for each day, and pairwise comparisons for the
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enal april ( 1 ng/kg) alone. [0443] Throughout the
study, none of the drug treatnents showed a
wa@oiosant effect on notor activity (MY . [ OBAE]S2008/072357
Nepi castat at 3 - 100 ng/ kg did not affect the cardiac
hypertrophy observed in SHRs (p>0.05). Enalapril (10
drogtieated sgrgmpSf tqzahﬁt Ivyhml@dwmlﬂ @rete vt rusing Bunpgsprocedure and

S I n Serles (N
FigRhidan trairiio el RarGi R cougriBethe hyper i r ophy.,
but the co-adm nistration of enalapril ( 1 ng/kg) and
[0838]i Eastats [ 3 MpOky hdsirgstidtioa aftnkyicaearaedsmd 10haglkegf(hll doses
ventrjcular mass of the SHRs (p<0.01). In Series |V,
CxpEtRAfehcreadior 86 Bobfiddne! st iHiagt y affpﬁnbla?d Bieasdpop any of the 30

éﬁﬂ)lelﬁ”agatyﬁ sch% t A8 Ikt st&0, r Y 180LAIBP on day
iPe SRS IR o

t ventricu S wer e ere
1 embbapinubd & lm\e:r (tlpx>MBI5)Q a ho44bil cfaoaoammﬂgtom dldyai (p<0.01), with
treated with treat nent of the SHRs
litfe prcoay Ayithip 5% manémwr ﬁﬁ?a%@e&%&%? i ety ﬁ'@w thepughout the

st@ly. badyi goeing StHenc&gﬂﬁl#g?ﬁ@u&é)a pérarkeattng@eﬂéﬂsivla ﬂegﬁmse of-29

conmpound at and kg, however, induced greater

minkty 2lakeaftar miobogiynmy dHp<9. Qk}) MB)P cqnonu@q toldgcrease and reached its

o GRELBRRpIEL Y il 0, SSGEOGD LR i 1o

thmﬁ@g@33h@§u&¢e rat. Al though treatnEnt wi th enal apri
at 1 nmg/ kg slightly decreased body MEIght
adm ni stration of enal apr.

lﬂﬂ%?h ]%I&’éf’tpélt a3t apgk %ocquisv@gl}lyslowgrﬁqngﬂﬁ%ﬁ cth@algbwtﬂrbé study. A
mgﬁgﬁé t 2 %FE t%ﬁ 99 i Qko ({13414 ABP I'gé%ﬁ%ltf?l(ﬁdlyhli after dosing

wel g e rats ate ena
oradey Mepi castat at 3 and 10 ng/kg mere 387 1=1 1,
415=1=12, 4074, and 415=1=12 g, respectively. [0448]

h -d ht f. th ts t ted with
oF 88 Bl SrE2aG At siroraBlies @i 4F B ERG Som RO or
npRiaga3 9956, m%ﬁ(%6gnj%§gﬁduc%ﬁdorﬂ9 11 Qn@il antihypertensive effect, the co-

respectivel he pre-dose body weights of the
adngmistratianaefgbc WVQ hommnd$ 0= @muagt & grea@n dntﬁefpﬁlé@tsst@tr%ponse (-

213%§—9g %‘% ém%tgggggl%% 8 1)r e@b set aI‘IOtlile r?s(gﬁgﬁ] we‘sn gbw and gradual.

Wither e MﬁISWI@h@ﬁS d@f 2 tah@reﬁt@f &ttHy@&&ﬁﬁNM rkdponse was observed
enal april al one and co admi nistrations of nepicast at

meyt of ghe dry, wigh aomblnﬁ@m@gmmf e235m8Hz 3686 13.30P9)). aher potentiation
éﬁﬁﬁﬁgeﬁﬁﬁgg Sl ¥ ? gly[0451] Four deaths were observed
I'n the 0

series day treatnments. The causes of

t hese deat hs were undeterm ned, but it appeared
[Od4hl i Ilnedeyies ﬂ]‘dt pd)tbeﬁaiiodetﬂ’t ths aﬁéms afedepicastat by tahwon-antihypertensive

treat mel netﬁ 3 a}tl .
dosc o aprll Was studied further. In the presence of enalapril (1 mg/kg), although
nepicastat at 60 mg/kg initially produced a greater and longer antihypertensive effect than
those induced by the compound at 15 or 30 mg/kg, no greater effect was observed on day
8 through day 30. Thus, the potentiation was not related to the doses of nepicastat tested
(15, 30 and 60 mg/kg). The group that received nepicastat 15 mg/kg and E1 exhibited
low average mean blood pressure with a large standard error (two rats showed greater

antihypertensive responses than the rest).

[0442] Nepicastat at 3 and 10 mg/kg, did not consistently affect heart rate (HR) in the 30
day studies. The groups treated with nepicastat at 100 mg/kg, however, tended to exhibit

121



[0452] The effects of 30-day chronic ora
adm ni stration of nepicastat on bl ood pressure, heart
WO 2000/0218% or activity and | eft ventricul ar masBCIESM08/072357
eval uated in four series of experinents in
spont aneously hypertensive rats (SHRSAEMAth
lowad iHR ﬁ@neﬁhﬁt@lqlm@laml sgrof@gi dtyleast amtthge firstdew hours after dosing.

ARFRS B buChe Ry AT Be! BE My e Pt By cea o

inP@iKa ﬁrﬁlﬁshéhy Relatlenciyéerdef WRhin Dhr 228 doig. o Skés 311, none of the
(p<0.01). The anti hypertensive effect was nodest but

trégipentgiet 8ct ertlapid oligHBgrke: heenieastsy . (Rt make) n@r kijic combination,

coﬂ??ﬂeﬁﬁyc‘ 2@% tédqug)é I'nrggﬂ%g?\/ 39 g?ﬁ[éoes‘ ére dicd gﬂ : tcgagt%'t gl% 3? and 60

mg/Ag) amdHgnabaprd Yy rﬁg/k@r@nd)e]d) to &hiitpatoalel ¢1Rregini the @e@upotfreated with
G?E@ E{per ensive effects were observed for the rest of

lyg/’ke) floBdnpari son, the angiotensin converting
enzyme inhibitor enalapril (10 nmg/ kg, n=6) induced an
(083 TMQ%HO%F ﬁievs%ud%ff h6&d ofhe 2Pud Qeat&Qnﬁ@th&hﬁ@fgﬁiMht effect on
the stu Al t hough nono-adm ni stration of enalapril
lﬂqwngﬁhyy(ﬂbﬁ)not i nduce si gnificant antlhyperten5|ve
effects, the co-admnistration wth nepicastat (30

du reat er, angl
OB RERPL AL/ FRE B BB GRS ARES BB kP arrnhy sipgrved i
SHRS @i0e05) ! Bhalughiqud nidie)30:riigandy uetiuced gt mtre;mlar fmtas@rn Series
of the antihypertensive effects of neplcast at

Il nghi Peries 1. ﬁ@ﬁﬁrgqs Wasnaprd o ddne/ke d&b@@sre@ﬁsq@e hypertrophy,
o2 S0 BB o A L SBT3 100 gy

eﬁreh@ednﬂgé keft oenteadbragpadsl ofahe SHRY/(Bg).0ho IaiSpnics i[‘(Z,ah[ttwever, effects
effects on. heart bserved. The_ groups at
of copadny Rigtrafiy %é\‘*éla[ﬂ) i mg ke a&%@%ﬁ% ﬁ&é&%}d 60k on the
leﬁ%htﬁ'chﬁ{dnﬁké WhE nBf et ﬁ‘oﬁl QH[abHQalBH@(W? hours of

the rat. In contrast, enalapril at 10 ng/ kg induced a
t ransi ent tachycardla Co-adm ni stration of nepicastat

[044% Cﬁg%argd]ﬁ) ot ﬁge/r:%yvlthry@h@h:ﬁtrg@tmem Qf the @{(R@g\ylt]n appieaptat at 3
arifOTEPAR Y REFE REAFILED el el SRR P o FPkment witn

thelcbRpburNatmyt &1d B g/ Koy hvsvdleindGécdaredtOdfdicases in body weight
Treatment with nepicastat at 30 (n=6) and 100 (n=5)
(pBORY did not have significant effects on the left
ventricul ar hypertrophy observed in SHRs. Although
I t
[Oﬁﬁ@ Iﬁp(fo'nh)ahsénd %%él?%le%;ggs%{%@%}gg%{t 0%6%15698 {g@ 05) or had no
cftoot ad nhaibstly atdights of thdreatt waltbaurphouwcrdsmeftnw8h enalapril at 1 mg/kg

ni fican decr.eased left v ntr|c | ar SS O :
SIEh epE NG TRBT G oSBiatiAp S PHFGH GrmPLR] atd nepicasta
(39QRE 6D /Y s Hg§§yn£9%§%ﬁﬁ@b&@ﬁw&%hm%@%%lﬁﬁ|ated to
nepi cast at 30 and 60 ng/ and was not

statlstlcally di fferent fron1that of enalapril ( 1
[0dd7IkH)c arofese body weights of the rats treated with vehicle, enalapril, and

nepicastat at 3 and 10 mg/kg were 387+11, 415+12, 40744, and 415+12 g, respectively.

[0448] The pre-dose body weights of the rats treated with vehicle, enalapril, and
nepicastat at 30 and 100 mg/kg were 399+10, 389+6, 38949, and 401£10 g, respectively.
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[0455] In the four series of experinents, four deaths
occurred during the course of the 30 day treatnents.
wabee®21ss s were found in groups treated w th PCT/US2008/072357
nepi castat and one with vehicle. The causes of death
wer e undet erm ned, but appeared unrelated to the
[0d4Yathee mre- dqisenb@d}ca@ugtts qfoseiatNdysiatsdswath vehicle, enalaprll and

‘&%gt' {] g@”“ Yo e cPw‘i%ggnﬁggr Sv‘v”r%gﬁgﬁf'iﬁigvﬁli i 369+7
,&@@baxwhachycardia CD adn1n|strat|on of nepi cast at

(30 ng/kg) mﬁth a non anti hypertensi ve dose of
| apri | had a greater anti- hypertensive

1
odrtletie ar %ﬁegl?wé{t @fﬁl@rsr 8t tthe fats ggasck wgih ghalapril alone and co-
adlﬂﬁﬁﬁ{rﬁﬁ 'Bfﬂe&éﬁgtsatt bﬁrBOn%Héi %@Sﬁlgkgtv(/&@tﬁqﬂg %ﬁ%e347i8 and

ese ects however,” wére not e related to
&h&ﬁ@gaspaﬁnémE 30 and 60 ng/kg). Exanple 31 [0457] A
study was conducted to evaluate the effects of

ast at..on responses. t ut onomni ents.in
028 BLTRR b o PRI e SRS B 03RS Bty o Jibe causes of
th&&rc%a@lg R ghRARBITIINBhE! hﬁﬁeﬁ@d%ﬁﬁ&? lth:A 888 dedthOwere related to
(vehicle) or 60 ng/kg of nepicastat through an
the frestagnbefarepicastainul a. The vehicl e-control group
consisted of 1 male and 1 female, and the

[()?gﬁafl?esé tt (il #hr&{ig el %81%?111 fa%%n%ff %%ig%slrtﬁq‘;bga‘:ﬁmg?(f%ressure,

was surgically instr
heartesitd) ahotz»e dlcmlt}h ah® Aéflt wreattuti@d Smadsew orcecvahbsitadly invfédtr series of
test fornulation, the aver age bl god pressure responses
CXPEIImARTS ) SRBBENeRYS s reTisRy Bh s (SHBeNtith radio-telemetry implants.

Dé{}ﬁf %@étﬁféﬁh bf ﬂ@ﬁ)&g‘stz{(f%{é k}nm '1@ Orﬁfg/‘R? e(lhe@)) Hid Bot3a it HEod | pressure.

acetyl chol eval uated. A singl
Nd:pjd:asslt doﬂbmgtkgt(as@ ihducrvdlaqtelab anmmettbm;meaaffﬂcnofsﬁﬁ medHg on day

3 0o £ BRtetig, e el e B SRP Ty froughout he
st@dyd ?&t hoo rrﬁg/ﬁﬁt&rplc@%’c (8=5)Ahddcoe acg’(@'ﬁ’tleﬁﬁﬁtﬁ{}p@ﬁeﬂst\% effect. The

experinment, each dog was eut hanatized and renoved from
cffdet was lgday‘iual[ @nis@]acmldewdwkwés% ehabligedh @ﬁé’célﬁg@ P1). i Gomparable
e the e
m TR 1C BBy R ol et Bl PSR oy 1
cotifadib i atht r epidvesih abhvdrasidenzyhie - 1nh1[’)|ﬂért Bneﬁ@;&ﬁ (lNe\Mg/kg, n=6)

York. Each dog was |dent|f|ed unlque %ﬁ}y an
mti%ﬁefi@@ aaxﬁlbvp ngjye tefféCt\/@n%ﬂ)o’iO 3PHemily @hwetrtée study Although

mgr?cf adrl ﬂtl&ﬁ’ olf%‘gl%ﬁtllo Sldtidl AP nﬂiﬁcée r]%%iﬁlcﬁntﬁﬁﬁﬁ?pertenswe

OSl ng I mati on
efﬂaetseﬂalcomdndmtsuramnofnﬂeathamt (fiﬂ m‘g&% ﬁﬂv@)l indiced aégﬂéhter and long-
tho consi der ed

lay e e hyPgeriyn GHoTIrE D oAt e @F%ﬁ%@n it BBt hroughout the
3@&%&9@ ?Ad p%ﬂ@%ﬁfo% e fal?t[@p@ﬁeﬁ@?\yeeef?e%%' (Qﬂ?eglcﬁé‘[gpby enalapril

(1 mg/kg) was also seen at doses of 15, 30, and 60 mg/kg, although these effects were not

dose dependent.

[0453] In groups treated with nepicastat at 3-10 mg/kg or enalapril at 1 mg/kg, no
significant effects on heart rate were observed. The groups that received nepicastat at 30
or 100 mg/kg, however, exhibited slight bradycardia during the awake hours of the rat. In
contrast, enalapril at 10 mg/kg induced a transient tachycardia. Co-administration of

nepicastat (15, 30, and 60 mg/kg) and enalapril (1 mg/kg) tended to exhibit slower heart
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[0460] After assignnment to the study, the dogs were
housed individually in stainless steel cages
wo d@avrfosed with the study nunber, ani mal nunbRET/US2908/072357
tattoo nunber. The room housi ng the dogs was
environmental |y controlled. The cages were cl eaned
ratgathiny engdepril & negikgedlenanelneanyrafiib¢ Geatengni groups anisignziéehnt effect
Ocag S q&g xNacggce ek. Purina Certified Canine
3 Of E once daily and water was provided
ad libitum [0461] On the day of treatnent, the dogs
[0484] €T @pradcaK i vl elepicidtatt ot BO (E06) hedoll 00 (h%ﬁ)esmgﬂeg' ghiéchot have
10.3 to 12.9 k% and, fema] es weighed 8.5 to 11.
sigiafigpt okfectsnen ¢ préctbrvepssiig, hyae%f@phﬁg/ql?ﬁerg%ﬂ%rﬁﬁlgh Although
r [ t hqve
o R o SB 0 g R (IR ETT b b s the
hypettaiphgdthp Gioemitrynﬂstnatldthef thartaoi @Jlmmflmdl‘s ea=8Drigadtdantpyecreased

thﬁ.gqfhycjntn&ggprﬁu e%%zp%gh#é ﬁ%ﬁ: ﬁ‘ff;ectn I A th{rl t?ﬂ% (?Iﬁ@ft ventricular

mbs30HoWedn] ovaé/\’ﬁéted&reel@ﬁfe%dto' ﬁbpf'cta%i tl% \L’/@ta%ﬁ o BEA3) afd was not
vehicle-control group of 1 nale and 1 fenmale were
stadtmaﬂysdléfr:@dt fromithdtgpf @ﬁalml (& neg/legichlene.
nepi cast at -t r eat nent group of 2 males and 2 fenal es
[()}SQ% ] Itn%ge oruf.ﬁsgr? rseotq ef(pecflmetgs %ur deggls n%alfrred d(? rlnlgsﬁé 95 UEsG o) of the 30

i On. 3 0sé of nepi cast ere

dagaedntaentsal Thaes radd wesy Fouind [1ﬂzgﬁéldpsmmswitﬁefepmnstxva@d one with
based on data fromtwo studies w_th nepicastat.

In
Vel eThogauses §F deathayerenmdeigamingd.dyuh gpwaﬁﬁa}nr%@é t%fhe treatment

A lg resulted in transient clinical signs of
© gglg?ty In a 1-nonth study, doses of 5, 20, or 80

ng/kg were adm nistered to dogs orally once daily.
[0€56]NNerataskit gilgsifmﬁntﬂpﬁddﬁtdd}iolm prepﬂu%'mrﬁH&di 089 the 30-day period at

QR QP S R Rty SRl T RAGoiefion, SCepginistration of
ne@idaﬁﬁt (30 h{@'/lég)t\kﬂi%h AURSE MRy hEHQMER meldirterna%ﬁﬂ@pahg/kg) had a

cannul a. The T ntraduodenal "route was sel ected because
greder antal hypsueesive cegrados ereatéri efifesalonr @gte@smn of hypertrophy in

istration of n
ST W Rl B ERE! Plore PORGudO B8RS F Gt dose related to
ndpRaGkdad, Seiy 6 fegkicng (data not tabul at ed inthis
report). At the end of each experinent, the dog being
eval uat ed was eut hanati zed by an overdose of sodi um
rbital (300 ng/kg, 1V) and renoved fromthe
study. [0466] The dogs were surgically instrunented

[0@5’?}@&%‘[@ Qs Woﬁﬁl%i!é’({ &5 qul%%' ﬁ’l@deffcrétst b€ n 1958%%0(1)n responses to

Food was "wi t hhel d from the ani mals overni ght before
ausenogiic agenitnistanosteeitzad.i iostrunikaddd dogsnal bei ng eval uat ed
was initially anesthetized by injecting (1V) a m xture

[()géif]ﬁ%aag&%@o%ﬂ(\%{grggeﬂr%{éﬁg%teg{}f &i?liglglzi%g%ﬂoﬁgﬁaff ({ggéskgi) 0 (\Eeahclgle) or 60
mg/kg of nepicastat through an intraduodenal cannula. The vehicle-control group
consisted of 1 male and 1 female, and the nepicastat-treatment group consisted of 2 males
and 2 females. Each animal was surgically instrumented while anesthetized with
isoflurane gas. Before dosing with test formulation, the average blood pressure responses
to intravenous doses of autonomic agents, norepinephrine (3 ug/kg), isoproterenol (0.3
ng/kg), and acetylcholine (10 pg/kg), were evaluated. A single bolus dose of test

formulation was then administered to each animal and the blood pressure responses to the
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table on top of a circulating warm water pad to
mai ntai n body tenperature and nechanically ventil at ed
W@ booontesuit t he experinent. A surgical plane oPCT/US2008/072357
anest hesia was mai ntained with isoflurane gas (1.5%to
2% of tidal volune delivered in oxygen at a flow rate
aupgnoapp rest traveed yvalueﬁed_ﬂpprnun@)ely Redt and bdmryrs after dosing. At the

er at nea
copig e el o o B St S B the stuay.
this report. External needle el ectrodes were placed
[0459)CTHeadgowad Yel¢@edBitiatiser it & sdramdalydised ebDevabdge the effects of test
el ect rocar di ogram (ECG for asseSS| ng anest hesi a.
congRERfs PR en@%f/n%r@ﬁoﬁaé@m%wn aacle doge e @b&Red fiam Marshall
tl‘rb‘?'%h e t
F%/délﬁaﬁfgav orwaédm@rﬁ}: g?%at]?%rl]l fg aﬁst %ﬁ%t?nﬁgge%légnt sbg’ r&ﬁ gar tattoo
apiptd by ehorvaldoar fTae wnineds sennadchtratcdusi labpratory conditions at least 3

Iehlenetbefllle with 50 of .. .
W%%ﬁﬁ? ¢ 4ol DU F 4FC 1“?1’1”@“tﬂe}5}°§;tm? Benegl cgpqitipn of cach animal
W&@@C‘Mh@fe&\’a&%daf%@ ‘é@ﬁ’sﬁlé?&d’ helighyt RREAGEd. 20T A d@@éj were randomly
coupl ed to an external pressure transducer and

assignedlte dreammendi grovpy; i malaprdre assigesiodd viemeereeond deaales were
Arte bl ood sanples were withdrawn fromthe

asgﬁg{l%({?vgfln H’??ﬁ{fra for blood pH PCO, and PO anal yses.
[0468] A midline | aparotony was perfor nmed and the

[0demdeneasygAmEsab ah@siud'iﬂ She gasdadre houdelendiyidasllycin stainless steel
sphincter. A needle was inserted into the duodenum and

cagﬁfeldlen&sﬁ withthe istydy inumdr, cadmal BimRes. sl iee dumbebydhe room
r I
MO P e bRy WO, ROy Roh O dily and the
aniimels svooa trandferred meo caftinel xap@scvancotheededknt BupasCdrtifind Canine
the cann a's st ock was exteriori z out si de of the
%Ff‘di e B $ich ate‘wama&ﬁiﬁﬁaﬁ ﬁpﬁ@iﬂsi on was
reapposed [0469] Fol I owi ng surgical instrunmentation,

(046t DA #HeQlay of @ﬂeh!tﬂe‘ﬂ? MRS rv@‘eré&ﬁ}ﬁ&ﬁoxﬂrﬁatél? G§3S @6 YnontHR old. Males
bring arteri al ood pH and | evel s Wt hi

weiphedohQ. it B). ng@ndrﬁlm%‘?wwehw &t 11.2kges ( pH = 7.43
to 7.50 and PCO = 22 to 27 nmmHg). [0470] The aut onomc
[Oﬁgﬁ A§ the tl?lq egf:: g%%Pr{égh%l% Igg/nﬂ%bp%)nflgh R, %ped %}l mqgng nepicastat
poaﬁm Ritht x@hﬁde | Mhe avraausd H0-mye/Mo hqﬁcasmt ef@ftrn@mc(n%aﬁned potency
approxi mately 15 seconds) u5|ng the fenpral vein
fog Hierfinration efisgp &%%Ch&@éw PBNPy JIYERL WhitiRBe AT BergRinephrine (60

TSN o, S iR A B i s

watr.t he agents was repeated approximately 20 m nutes
after the fi rst adrri ni stration of acetyl chol i ne.

LB RO R 30 AL EAEh W g v o
Ve‘Mdlé" arY(?Q'n%bi%aé%t t‘fb%ﬁh@rﬁsgréﬁp offih @naﬂ@ssﬁld\/@ feiB cyV@8reladministered 1

given as a
rnl/kg 09 a 60 mg/ml nepicastat solution. The total dose of nepicastat administered to

cach animal was 60 mg/kg.

[0464] Dose selection was based on data from two studies with nepicastat. In an acute
toxicity study in dogs, a single oral dose of 400 mg/kg resulted in transient clinical signs
of toxicity. In a 1-month study, doses of 5, 20, or 80 mg/kg were administered to dogs
orally once daily. Clinical signs of toxicity were present at 80 mg/kg/day.
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bolus directly into the duodenum using the
i ntraduodenal cannula. |Immedi ately after dosing, the

W0 piopmehwstienal cannul a was flushed with 3 nl oPCT/ERI00$/€72357
solution. Approximtely 50, 110, and 170 minutes after

dosi ng, adm nistration of the autonom c agents was
[Oﬂéﬁe/étsmlwtrhdlmpndﬂpmo%‘reynci@ommaet@t fmfmbi@nn was administered

dlrerc{epg rllllltSt h& }ﬁigoc?etnurrna 2ocuhgg i 1@%&1‘% éiféggl] ctag‘ﬁlgl‘él hg 1n’8’aduodenal route

w&0 Eﬁltdﬂétp @S&a}ﬁsé’ ee0bhe doake e c bibpasedacipgbyl doarhof adrmnlstratlon of
recorder. The bl ood pH PCO®2, and P2 values fromth

nepicgiat. gd2ossnvalymey Wees salerlatedl oy the devigedf Beiveduah ebody weights
I
ro A ABR LA (o P B BRREON! R 28pcrb TRy ol Rl Ecperimont,
thbbog&e@@&wﬁhﬁ&ﬂB&ﬁranmamﬁzmﬁbﬂam@hmdbﬁfoﬂSBﬁﬁﬁmﬁmnbh®ﬁd(300
I ve| of anesthesia and the stability of the ani mal
paP @A sFmoYHdEm e siiGr e not presented in this
report. [0473] Systolic, diastolic, and mean aortic
[Obbﬂoﬂleoﬁ(?gisdv'ér@%uilﬁé Blyevat e hdé%%du%tcpﬁfocedures described in the
adm ni stration baseF|ne) and at th i me of peak
prowsplo r@dtvmse’alﬂﬁleab@ﬂm theranimalmovehagltfeefaro ﬁuﬂga@émsmmentatlon
stolic dlastoll and. an aor Ll c ood_ pres
g crrippbhei B e B P b It Do g Y & Sixture of
ket6inB ¢ 1 @ Afh/1a) pih@didRpb&h Y 0. SQn%/lqu Eadtdanif@] fafy¥ta@&d on a surgical
after dosing with test formulation. [0474] The
tables@ibrigesoft & HestEabing eYRI-n&aigsr Rade aranieny pedy ggmperature and
I res |
mgéflghl{é?ﬁ}% Ognttl{ﬂgd %@H% Qlkttllber 2 Seﬁfr}lgn? n%r %gélgal ﬁ?ﬁeegfg%]n%gtﬁesw was

mﬁhﬁfaﬁlﬁdl’v@lﬂhfsbﬂ&raﬁd Fan(19% & 2@rof tithkevdlespdasesed @ oxygen at a flow
I sopr ot er.enol and acetyl choli ne werecharacterized

wRroxigatche L di Listigrict  Rsetel body E?aa)emt%s‘ﬁ%empwred only for
usgfﬁfl st §bod 8 el B aRd tﬁ%e(glf%are%% wegerﬁs& eAREchO%. External
nd acetyl choline a n.

eac I soprotere a mnistrati
nce@l4 7 Blecthodes heeren glaoéd tshbciraponslyetot moadah adegndwd limb lead 11

1eutha atlzegﬁgé' n over.dose q{ sodi um pentobarbita
HERGR 20 APRES NHAd renoved from t he

study. [0476] No treatnent-rel ated differences between

[0R6 BAPEEl AN MBS WdRSRad ESPARSRISaddothB st e PBIyeh§ 18N8 tEbing was
present. In vehicle-control dogs, the postdose

advargsdrigosthe o/epa cays f@pﬁﬁimlﬁlétf%@ﬂeoﬁﬁutpmléragﬁﬁf@mThfr?d]@ft femoral
o D2 A5OSR RINEAS ok YDy SARERAEIBE e g

sofuItRe 0 Sithe aipch MBS Ltk &g cirtsRORsEsdvafcddS oI ta efogidd a(WPJ #d coupled
present. No treatnent-rel ated differences between

togn SeiissRal AFRIS 6 SPRRSIECT A8d puve bs andliaveli g4 Hp Picpwrquyees recorded.
Arg&‘?ﬁ %THOéi &%Mh&é@%&&%ﬁdrﬂ ﬁ{era!ffgﬁgf Enu@&SEIES bA fr)] IGF{COz, and

eagl e dogs were adm ni ster si ngl e 1 ntraduode
P@oselysts.60 ng/ kg of nepicastat. Bl ood pressure
responses to intravenous

[0468] A midline laparotomy was performed and the duodenum was isolated just caudal
to the pyloric sphincter. A needle was inserted into the duodenum and the tip of a saline-
filled cannula was advanced through the needle and into the lumen for test formulation
administration. The needle was withdrawn from the incision site, the cannula was
anchored into position, the cannula’s stopcock was exteriorized outside of the abdomen,

and the skin of the abdominal incision was reapposed.
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doses of autonom c agents (norepinephrine,
i soproterenol, and acetyl choline) were eval uated
whedoonzi08si ng and approximately 1, 2, and 3 heCF/ES2008/072357
after dosing. No treatnmentrel ated differences between
predose and postdose responses to autonom c agents
[0de?]eF Plomdemnt surﬁxdnpms@'umntamm]vemhl@mi f @Cbmm@ﬂts avigte made, if
intra rltoneal e ast.at
nelccr‘]%aré/p §o!p G)I‘laij orgl% O H I%(P ?C‘Hg féV']ng r%pé)éoxnin'fdely normal

trv

pﬂ?ﬁﬁld%@@mraﬁlgsg@ﬂ €4 43hat7. S0UmE PCTIs= of td Iu ﬁmﬂ@ss have
effects on Iocormtor activity. [0479] Adult male CD-I

m ce (30-40 on study. da wer e housed

| CR '
Wé?‘Hu 'i‘)‘fto%?f@lﬁtagﬁﬁtéelﬂorﬁplﬁéﬁl}%e (1Xg KDl éﬁoer%@reml i neke). and

o FEO R I IRER T Ll infe iy Shou e o B felon (over

aqumxgmhﬂelaal henondhdsibg Hevicooeadl veieshinmda wiacippanimaklywdsminutes

G GREdor CIAPb ARG Gt TARCEAPY B gy connula was Fushed

wfﬂm'rﬁlqrﬂmers YA RMitraatn B 89S Wal i&hicdQ % oxﬁaaay 20 minutes
station consisted of a clear perspex cage {) 5 cmx

aftgrrthe (20t aghminiatration of deytyfshabieed within a netal frame
cont ai ning 3 photoemm tors and 3 phot odet ectors spaced

[Oﬁ‘iﬂ(’j roQJHQa?gy Berﬁlltnﬁpegta Ihe eonte rmm-gp Gt bOt bt acmty(ichohne each
aevvasllg ycovere |nceance

anbtﬁdldwmd(ﬁs@é%lh Vdiecloiog @cpresisgatpl Eeetbst l‘l'otdﬂ% iv@§11 infligkg given as a
omat least 1 hr prior to testing. The mce were
boé‘PSaé’é%Pt i, ﬂ@ualllqdynmﬁtlamaq@eomtrﬁﬁ@da%étl| Gpneylac Jijesediggly after

oﬁ nlgo"\@lg hﬁraﬁﬁ@deﬂﬁle cfaﬁ ul? Owg& nﬂuﬁghl Qz‘Mlng tnlﬂ' Df vehicle solution.

ftuation period, e mce were dosed
App’rbkla’pﬁrly tSonédo,| ayldV\l '/tOhrnﬁiutdEeerftem eipsmg,s ﬁdamn(sll@tiorﬁ of drdautonomic

100 ,. SKF-102698. 100 ai.ne
a%ssk{*j'? ?366@ i ¥t apREP %talryné@ wg}l it {0 of cach
ageRge- Fol l owi ng a 60 mi nute pre- treat ment peri od,

notor activity was nonitored for 180 m nutes. Activity

counts and anbul ati ons (defined as a break of 2
[0d BHsAentic |bmdmﬁ@isult@ehm“9 rafepanceBER mmam@tbrsweerr@ cordipopedylrecorded

ik Yo oGy AhT Fockd® TehgRHR! BCOFGPRS e Y the blood
ga@\éﬁé@kér Wwes Iﬁa@lu@lat ﬁcéﬂﬁl@ﬁl patoaﬁebblygrapﬁ@hm gk abprotxﬁﬁzite time at
for the overal| effects of treatment, tine interval

whigh thq Blepersamplsy veqreravithdrasyny aHephrate aBEGoand hoogdaga parameters
W&J rﬁ?ﬁq&i '}%n@# \fgll AssRss tﬂgachﬁWAnm%esﬁeﬁﬁd) Eﬂgegt?f)ﬁ}ltf )3 tﬁ‘é animal
I C 0 ect's

I'nter I'n any, treatnment
prelxdrsticm;ltheEadartWaﬂaaloctpfﬁsatted;nmls\mepsmt hen perfornmed at
each ti ms interval using Dunn's procedure and Fisher's

[()IZ(’?ﬂ %%/asto?lc I{(P Sﬁ}earfl oarortlc glogcri %?!cs%@egfwquletvalgatgd just before
administration (baseline) and at the time of peak response to ecach agent (maximum
change from baseline). Systolic, diastolic, and mean aortic blood pressures, and blood
pH, PCO,, and PO, were evaluated before dosing and approximately 50, 110, and 170

minutes after dosing with test formulation.

[0474] The responses to norepinephrine were characterized by evaluating the mean aortic
blood pressure just before and at the time of peak pressure increase for each

norepinephrine administration. The responses to isoproterenol and acetylcholine were
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conmpari sons. [0483] For nepicastat, the dose range was
3-100 ng/ kg and was di ssol ved in dH20 and soni cat ed.
WO-20098%055.02698, the dose range was 30- 100 ng/RQGr/US2908/072357
cocai ne hydrochl oride, the dose was 30 ng/kg.
Conmpounds were adm nistered in a volume of 1 m /100 g.
charactegige by eegortingdha Id@s‘ioélp raem@rhle@ti prssgulie just beforsaand, at the time
for ;cocai ich th | t
of e Blest Y FRSE0 BF o bR r T aPE et gl idEs oo
effect for both treatnment and tine (both p<0 01) while
[0a7® Ar ert smhof hye tekpmlrhentt ecaht dan walScuftdhatsicd by iag adierdose of
The anal ysjs at each tine point revealed that there
sogep P ohtirhital Snprenyaatsly QG makgel) d rempeddtor fthestudy.
intervals 1 - 4 (i.e., the first 120 m nutes of
[04F6YNE gtrea%entgéﬁteglhlfﬁe?éﬂc@s BRVAXRT Brebio! S fpb%8§e responses to
treatnment effect was detected at tinme intervals 5 and
mﬁqﬁnqémperW@elagmmﬁo ninnutleslcabntrels tdbgy) the[ pdBddse Wesponses to

arln t he caine t h hi cl
nof QUBR RS oo eSSt Rinebfhdec o BRiahefortbRpBisthnis wiesopsidered
in¥asntal, SNE Riching@trel 48 ldaidrefel ®etviech Predok € hdBBItdeRdesponses to
time (both p<0.01) while the treatnment by tine
isomptercaet ivonc virssanbt  Npghedtimgainiclatcorhdlifferanapsi betwecregetdlose and
{5 PRSI SREALAR, §PE ARER e oroup had
pS|gn|¥ A ?ﬁ reater totall | P1V|tycounts and a
S|gn|f|cantly greater nunber of anbul ations at tine
[04TT]e8utgicslyl -idstrubentedO tandstieatided Heagle qved. Wek. adnbidBedred @ single
. contrast, there were n S|gn|f|c%nt differences in

ingpquodrnal (lese et 89 magdks ¢ P?Plﬁ%ﬁﬁ‘it Blepd prresusmBIPARTCY H intravenous

dds& ANYuQorkid€a %@% g hegHr&al 6¢h %t@ﬂéﬁ§l Afndt Q@etylchohne) were
SKF-102698-treate S conpare ehicle control

evatuawdybeifo'rﬁmloi;ing end/ appro{(lﬂth&lil lm,cemdn’ehms a@éif cmsmgv Ny treatment-

r at ed oconotor stimnmulant at the dose of
regagednﬁl?fe&m%b e agﬁdoseaaﬁci B0 SRATY Bragpnomic agents were
préQpt.castat at doses of 3, 10, 30 or 100 ng/kg did not
cause any significant change in total activity or the
anbul ations at any tine interval, as conpared to

Expamile B2 control. Similarly, SKF- 102698 at doses of 30
and 100 ng/ kg had no significant effects on total

[ogﬁ%]' Mid ¥ é%'Es %ﬂleaﬁt %getsrit caP RmyidRibA b e Bg@bﬁ%wmhibimr
se da a suggest ese are devord of
(DBHQ) o1t l@wiriotursadtinityriit enicEx dnphebd Jugdd8dd thatit@mpounds of this

dosing with the dopam ne- b-hydroxyl ase inhibitor
dﬁ%g@%ﬁ@¥n S OCHBERT &HBINY- t o i nhibit the enzyne in the
nmesenteric artery and | eft ventricle in spontaneously

[OhyﬂeA@hﬁﬂﬁiaYeeCDaf ﬁC@Tﬁi&g €50-40 gﬂ&{ @tﬂhﬁ QRPN vt Bked in groups of
dopam ne levels in the spontaneo

eight under a normal hght/dark cycle with lights on between 0900 hr and 2100 hr. Food

and water were allowed ad libitum. All animals were naive to drug treatment and

behavioral testing. Each animal was only used once.

[0480] Locomotor activity was monitored in an automated 14 station activity monitoring
system (San Diego Instrument Co.). Each station consisted of a clear perspex cage (25
cm X 45 cm x 20 cm; w x 1 x h) placed within a metal frame containing 3 photoemmitors
and 3 photodetectors spaced equally along the length of the wall. The bottom of each

cage was lightly covered in clean cedar bedding.
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hypertensive rat brain cortex and nesenteric artery

after 7 and 25 days of oral adm nistration of 1 ng/kg
W@r002021987 kg nepi castat were exam ned. [0489] PCT/US2008/072357

Nepi castat at 1 and 10 ng/ kg was prepared in terns of

the free base. The wei ghings were dissolved in vehicle
[O(I&III—RI@) micg \yfrre Inthced & thededimgirhem at deasd] be paemtortcsingr ehe mice
W%re 6)2 CFQE e guallgt 1nt0((§1§"%f|§§e g 1(2741"‘[30 V\%eékaéﬁ gﬁgwgﬁ ‘?q %Xé)lllorﬁ f%r 30 min.
Fcﬂfov¢1ﬂ§ thik th%ltud’bﬁfnep&i’iﬁﬂ thé\ﬂhlﬂahﬁerh&\&[c@ecahﬂlt@a@ﬁtdcn@@l@ afth either

ad libitum Animals were randon1¥%a33|

ne@rF@Sté‘f(lph%O fresl i‘&m&gﬂ,r%ﬁ HBHO8(B8 apd 100 meyke), cocalne (30 mg/kg)
0 r
or el SRR R CRRLETS  Tpeaed, B (T p Blrcatment
patied emdas thlﬁt}a{)vlay mmcterea fday8d ﬁﬁmﬁeeraﬁvﬁjaglcﬁmW drld ambulations
vehi cl e, or |castat
(deg‘?edo"éf bzsakng ?@Sﬁa@lve oS fag ) lorcie ﬁemaé wala @FOTdGé every 30
mf@pRound adm ni strati on, anlnals wer e anestheti zed
w t h hal ot hane, decapitated and the cortex and
mesenteric artery were harvested, wei ghed, and
[04821 4 ziepieaftedo meshiresatvso-(uay Sty it n%wanaglce L(@NOVAQ was performed

remgi ni ng,31 r ntlnued recei v
wiisi e P et e R M et P 4Gk for g opgga effects of
tréalﬂﬁetftoﬁlln@\i\ﬂltelgfaﬂ-ﬁldjt%‘afﬁmelﬁtby‘]ﬂrﬁ@ Utsrval hefadtiBe. lAashch time interval,
treatnment thenesenteric artery and cortex fromthis
a gnway\fé}eN@Vwamgleeme@dem predat whigh s 4hg seervalsy in any, treatment
efge%{s %@8&@”&)@ lmz; r@&é%%% ge% ﬁ&k&ﬁ{eﬁ o3 360 Ehl%‘%ﬂEe%1 using
ay Wer e so s or 60 pressure neasurenents.
Duhies Ipasdedbicoatt [Bishss uirleSresaatege nenhdjwasiorate m@obldayof multiple
. [0492] Statistically, the three treatnents were
COEYpEaY™®d at each tine period (7 or 25 days) using a
non- parametri c one-way anal ysis of variance (ANOVA).

[0&93]@7& Pfc@ﬁ@@rtﬂes&ﬁé e ee\@§§13 1108 RAIRE indMinfal d%@ltvE@ kn dH,0 and
wer e ormed usi ng Flsher s LSD strategy on the

sonea‘m:d aﬁ}ru§{<@dl(¥2<698,dltlﬁef eloencrsgé nvasamdl 0s inxgkg.t o For cocaine
contr ol er| error rate. Each var.ia

ey DE PR PRt Ep ppficElg g met g e o 1

mBId ¢ “All B56s@dporlc@483leptdicitb® a s Bk TR das& @kEpX forabt&he in which
seven days of treatnent, the 10 ng/ kg dose group had

the pajhiveighbwes ysedp<0. 1) | ower nor epi nephrine | evel s and
a significantly (p<0.05) hlgher

[03?@3[%1 tﬂs?./ leglraﬁpthQ(?eq h{he&ewﬁé s ncff? gl gg(a%éar E)pﬁlf ‘Ef&ﬁﬁl%hteand time

here were ho SI g erences
(bbth Id@nﬂmwdeleltENebammmammd ntté)ravmhl whendtrsigifidaat. Olic analysis at

eatﬁg e‘[}r%e\/\g)ﬁ%l([ ﬁg;e@ dn'@ﬁ{-] ?I;Jeﬁ% \qgeéel/ é?g;né[an{r[%/@é(rgll n[?egltnqgnt ea%%ecfs at time

mf%?@ﬂénlne/m?lfeep'tﬂéeﬁ%' M Rk of tggﬂﬁg Saﬂ?)é@Ol while no overall

nepi cast at “dose group, after seven at ment
sigrificant gsatBic8) cffcthere duasted astimgiteryaly r5| dniddafie., (ipdastd®)minutes

ofmﬁﬁé?se in the cortex

[0485] When comparing the cocaine to the vehicle group with respect to both activity
counts and ambulations, there was a significant overall effects for treatment and time
(both p<0.01) while the treatment by time interaction was not significant. The analysis at

cach time interval revealed the cocaine group had significantly greater total activity
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dopam ne/ nor epi nephrine ratio at day 7 with the 10
ng/ kg nepi castat dose. [0494] After 25 days of
wWo e@anewas , cortex |evels of dopam ne in the 1PEmUK2N08/072357
nepi castat dose group were significantly (p<0.05)
hi gher conpared to the vehicle group. The cortex
comlotsamﬂrae?lgmﬁe@ﬂry@mtﬁm@mwm am%utahlpss gir iomp ineiyakyl lsé, but not 5
ﬁ? a Iy (p<0.01) greater than the vehicle ratio.
he t| o f the 10 ng/ kg nepi castat dose group was
significantly greater (p<0.05) conpared to vehicle.
[0MB6]Elni doa it | ﬂh@relv@@t@hﬁ sighifidanbeiffesares Gr ther wertetah é)dtlwty counts
significantly .>0,05) different than contro

OTyiBE é‘nthﬁ‘éa“@%é?ﬁ ﬁ‘é’ P%tb& Repigysiphieated gipupRy cddie S&Fom%% -treated

R RSO e aa el B REETRES 61} of Hosi ng,

the 10 ng/ kg dose group had signlflcantly hi gher
[0d8 a0 amel waet féccamel y dspeanstreéhay @ oooeior stienulattiabghe dose of 30

conpared to the v hlcle oyp, but there re
miEr 3 St iy Rb g B! SRGdT g 1fg or 100 meke
di@HorrgbLKr %ﬂ%ﬁiﬂc@ﬂ’t YRInGe Sh g@ﬂaf 'a@tﬁfiiyl ¥r (Hé<Q’an§ﬁt10nS at any time
different than control I'n the g%ne pi cast at dose
a

inggr e, paS(CIOIHg@feéistOQ/ﬁthiﬁ) C({Imw%ﬁlmlé?g Ye 8&tHat 02688 v d@@s of 86 and 100

moﬁ(allb for nlt%ant t%%cq% 8 totsai %Qtll\tl ycglp tPI %uﬁago S at 21 tlrne interval
't & > oamne ydroxylase”i elcorteX ant

cxABSRIAl EMhice @itd QUggcafths PRyt ABIOUSE yle\h)y@ ef ﬁl@f&)‘iic\aetldiﬁ‘stlﬁ mice.
(SHRs). Greater inhibition was seen with
adm nistration of 10 ng/ kg nepicastat conpared to 1
Exggnle33 t herefore the effects observed were dose
dependent. [0497] It will be readily apparent to one

ox dj k :
OSPAEIEUNRIAL 80 AR YR ILE il s bocn
shand tapphibit alid enrynedaache bederhaicaneraned $eft valitieleandpomyncously

PPRUBRENCoH or CHEca MG RIS P FB{OD I Qoo the spontancous

hyp@M&iYie0 ?athﬁl%npec%ﬁeg eafl nREChtE; CRRARE GlePY VM'th25 days of oral
certain enbodinments, it is not internded to limt thé

admmwstretionoft lomgtkg Opét)tnn&’klg aepifastatsvesedxafmnadn, but on
the contrary, it is intended to cover such

di f d
O SRRET o OROC R Rl BB RN e B e

wéghidef wordiifypivehen {etitiodma )b 3idi® oM dbsck $hat bahla®E allSinistered
1. A nethod of treating a patient suffering from or

ingobupe pbl &0 mdkgt | east one synpt om of abuse of,

dependence on, or withdrawal from at |east one

[OQ%SMQQngomﬁer aggltalpl L ﬂgﬁ%ﬂﬁﬂfﬁ(SH@s@‘dﬂ@ W %8& g &)‘Ehe &%gt of the

pati ent flect anount o
stlAiy, 2verd hwedretAroohalsf weﬂeaallnv&Zb,d folé ramidnwathe adtthHltlaast Ammmals were

RSP 8%t R0 50 BB 208, Bygggion of
nePlcadBiisi® 0l figkE! PRIAS, bF FMRCRYGHPST dlé?&ﬁl%ﬂit water at 10 ml/kg. Rats
were dosed orally once a day for 7 or 25 days with vehicle, 1 mg//kg or 10 mg/kg
nepicastat (n=8) except for day 25, where n=9. On day 7, four hours after compound
administration, animals were anesthetized with halothane, decapitated and the cortex and
mesenteric artery were harvested, weighed, and analyzed from 24 rats (n=8/treatment
group). The remaining 31 rats continued receiving oral administration with one of the

three treatments for the following 18 days. At 4 hours after the last treatment the
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agent, an opioid, a hallucinogen, an inhalant, a
sedative, a tranquilizer, a hypnotic, an anxiolytic,
wapahoamosi | i cit substance. 4. The net hod of clBCPUS2008/072357
wherei n the psychostinmul ant agent is a
betaphenylléngropylan1ne derivative. 5. The nethod of
megeaienic 4rtepharde¢artex Heorh ¢hia -gphrenyticdwpresisyl waighed, and analyzed for
cd Eryatlve HS sel ected from anphet am ne,
éx?@g%ﬁﬁﬁg?%nlne and net hanphetam ne. 6. The net hod
of claim3, wherein the psychostimnmul ant agent is
[0921 |eTHee chnfimolsn ex3ifRsy , ophamTeRS aweme alsetulyd pfoenbtbatie pressure
di et hyl propi aon, ennllne mazi ndol, (-) cathione, and
ESHRTRG i Hi 2% blOP@TesYTk GRF2OH e RS Wisgnadgr @y he
opioid is selected fromLortab, Tramadol, heroin,
[GM]@Q%f%auJ‘ytﬁE RREQRGmMENRY wRXY COUBRRY o8- eaé'ﬁ]%n{@bé}ﬁﬁi (7 or 25
claim 3, ’'wherein the hal I'uci nogen is selected from
darys) Iusmgba nnorapetraﬂnbtmcl nnfgwy camalyshy @bnyarlapse(@iNOBA).d Pairwise

co T OB TERSPAT3 0N GHEY S et R KR GRE B ey LoD stateay

omk eched alijueied BB EBRNcdsQh Wahfle s¥YlofRgiroNthX ¥k Riacnt-wise error
| ene, et hyl benzene, fl uorobenzene,

aﬁh wonghenzemalyzed semratelyi floufigwengdie, p<0.05 and **, P<0.01.
1 2,4-trifluorobenzene, pentafl uorotol uene,

[0&9{] &L@?&Q{F&f‘@o@%% %agée}%gpeﬁlr(iahry eF &giﬁg%ﬁ? gt}]ellfbsmghﬁ% dose ¢ group had

sigrificandly @ROsIt) hetvice ,noﬁ:lpn&phﬂu@ﬁ%v@ls and anstlgmﬁodntlye(@:OCDS) higher
agent, an antlhlstan1ne cl e rel axant
dopaRERCEIBFRIREPhERE Fatr%?q%ﬁﬁ%& f@r@ ¢ Nehifle &9Wh, T%ﬁﬁe Bk nq fgnificant

(p%?{é@}r‘%ﬁff&%ﬁ‘%eg o ?Sban‘ﬁﬁg lé%ls"‘%hgﬁ%eﬁﬁ %Qﬁwl’@eﬂi %ﬁhérOHf the two

he net claim 2 I'n the drug of abuse
tréagmergcgriongs (hloc ol(bmg/l@ﬁlémcmt) omi unthecaompipeploind, levels or the
cannabi s, .benzodi gﬁt‘r@e carj spr odol obacco

ARRBR MBS ITETGAF R G G5 Ml ASBIGES AR SRR 2fgigpoven days of
treb¥thént - (FliresT618). MEHLRRW 8 a%'llghmléﬂiﬁcm%)eﬂ) 05} hRrdsdth Bfc cortex

abuse i s cocai ne and the Conpound A reduces at | east
dopaminpynmsenerdting oaei 4 éa}aﬁ weth thad0 deglegoemenstat dosche
patient selected fromattention deficit hyperactivity

[0sz§ﬂ&§§{ 25t Sy}%hoc}r tre%hugrﬁggoer% dl%}l&? SF %X;;)arﬁfﬁgllﬁ et G%Qg nepicastat

a nmar ke d

ddsé gﬁﬂmpswaklgaﬁttaﬂﬁeﬁgﬁdo oh hephgit Ebmp‘l&éd ahe delslelre%aéum Mhe cortex
pai n; bronchitis; shortness of breath; chest

d%é%lﬂlte/lﬁ)éﬂﬁp?l)élﬁn@ atio iy thinETRHP aves ake i BtifesalY Hp=0- RBhgeater than
th@tvteﬂﬁke' ra%gl afRd (PLE the I Qg%cgggh&étn@ose l’%&%%g significantly

verti go; I zzl ness; anxi ety; si's; confusion
grogs@alp<irad) catnpamed toashilkclec r Netepmgphrireclgvelem either dose group were
not significantly (p.>0.05) different than control, nor were the dopamine levels in the 10

mg/kg dose group (Figures 6-8).

[0495] In the mesenteric artery, after both 7 days (p<0.05) and 25 days (p<0.01) of
dosing, the 10 mg/kg dose group had significantly higher dopamine levels and
dopamine/norepinephrine ratios compared to the vehicle group, but there were no
differences in norepinephrine levels. None of the parameters measured were significantly

(p<0.05) different than control in the 1 mg/kg nepicastat dose group (Figures 9-11).
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nosebl eeds; nasal stuffiness; facial pain; dysphoria,;

and craving for cocaine. 13. The nethod of claim 11,
wob@pe21s3 he drug of abuse is cocai ne and t he EBONps2908i072357

A increases at | east one negative subjective synptom

of cocai ne abuse and dependence. 14. The net hod of o
[0496li Neridastaptrelmanistetddeoraly fprof amglblis dayisssigmifiaimly (@r0.0p hmhibited

Compou A reduces | east one synptom of cocaine
QPR BITOSERaCL B (F oM | §de. MRLENG B Sadlr grontancously
hyPERERSRI QAR (SHRS)E Abdtbt WhitHiGER a8 5&QN FRE Sdmidiar£88 9% 10 mg/ke
appetite, pyschonotor retardation, agitation, extrene
nepipgpiricéammareintd lomgikgntgefedrre dhwoedfagts. obsGvedriverasistidepeoflent.
claim1, wherein the nethod further conprises
adm.pisteri. [ | - ect.
R8I RGP el LEPELbE Gty S PRI U Bt other
sustelblo tragdificdti@up bak adapidtidak i@ thd @SMbils ad applications described herein
ser ot oni n- nor epi nephri ne reuptake inhibitor $SNRI), a

arg, épiéa&len éﬁ’fﬁnmaﬁ derraydst wikkoyt sspating ,frong]:k]e) scope of the invention or any

RO doE A SHPIE AN 0f BB Ay o

entlgplamente, ibishpd irvended s limaththbirtventiorato thd pavisulaeforms set forth, but
recept or antagonis an adenosi ne A2A r tor .
on i ABBHI ! N AR ALETAHSpmPGHICR Ry d cquivalents as
mfiPBo APLRRJ MR HR s%iﬂitniﬂd%@e’ of fheSRENHEA 60 aBMRI by the following
bl ocker, a cal cium channel bl ocker, a central an
clgewsi pheral al pha adrenergi ¢ receptor antagonist, a
central al pha adrenergic agonist, a central or
peri pheral beta adrenergic receptor antagonist, a NK-I
receptor antagonist, a corticotropin releasing factor
(CRF) antagonist, an atypica
anti depressant/anti psychotic, a tricyclic, an
anti convul sant, a gl utamate antagoni st,
aganma- am nobutyric acid (GABA) agonist, a GABA
met abol i sm enzynme inhibitor, a GABA synthesis
activator, a partial dopam ne D2 agonist, a dopam ne
nmet abol i sm enzyne inhibitor, a
cat echol - O net hyl -transferase inhibitor, an opioid
receptor antagonist, a nood stabilizer, a direct or
i ndi rect dopam ne agonist, a partial 5HTl agonist, a
serotoni n 5HT2 antagoni st, an opioid, a carboxyl ase
inhibitor, a partial opioid agonist, a partia
ni cotinic agonist, and an inhalant. 16. The nethod of
claim1l, wherein the nmethod further conprises
co-adnministering a therapeutically effective anmount of
| east one ot her agent sel ected from benzodi azepi ne,
| evodopa, carisprodol, nodafenil, acanprosate,
gamma- but yr ol act one, gammahydr oxybutyrate, opi um
psi | opcybi n, hal |l uci nogeni ¢ mushroom tobacco, and
nicotine. 17. The nethod of claim1l1l, wherein the
Compound A is adm nistered to the patient after a 18.
A nethod of treating at | east one phase of substance
dependence on at | east one substance in a patient,
wherein the at | east one phase of substance dependence
Is selected
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from acqui si tion, maintenance, extinction, and
rel apse, conprising admnistering to the patient a
wWQ b@papwes i cal |y effective anpbunt of Conpound PCT/1S2008/072357
The nethod of claim 18, wherein the Conpound A
inhibits the devel opnent of the acquisition phase in
Whattipelapmed at . 20. The nethod of claim 18, wherein the
Compound A pronotes the devel opnment of the extinction
phase in the patient. 21. The nmethod of claim 18,
wherei n the Conmpound A reduces the frequency of
relapse in the patient. 22. The nethod of claim 18,
1. whemethnd bhiecaingl sgasitntanéesnd Sbanaasus@piblk ec hieddadt boersyanptom
drug of apuse and a nedication, 23. The net hod of
of abugsf Q. fD el Phwethggwﬁﬁowfat giiinciebNEIECPE MU 2
compRSHE AR UG tRISMent AThcPPLRG 1y ABAN UG RSN 0RPound A.
i nhal ant, a sedative, a tranquilizer, a hypnotic, an
anxiolytic, and an illicit substance. 24. The nethod
2. ofThe mwithnd2d clavmel, @ihgraiththeps leobtasie isnbitanet issgbastedifsor a drug of
apheqykisopropylanine derivative. 25. The nethod of
9ﬁmﬁhfjﬁﬂ9rein t he bet a- phenyl i sopropyl am ne
derivative is selected from anphet am ne,
3. dekt hthyhetchiinPe wharuin tetdranpheiuadisielectéd frohhe psyehbgianulant
of claim 23, wherein_ the psychostinul ant _agent i1s.
agent. @ opigidcp halliginggen. 48 jnhalméinsdativel hEanguilizey PhamPtates,
- di.et hyl. pr:goi line, mazindol, (-) cathione, and
anmoS@%ﬁpﬁfgéﬁﬁggﬁg%@ﬁgﬁe nmet hod of claim 23, wherein the
opioid is selected from Lortab, Tramadol, heroin,
4. mdhbadtne, ofltladimdc edereey thampdydwyitmdieneagel8is atea- net hod
h f claim 23, wherein the hallucinogen is selected from
P m“%@?@%@&ﬁ@ﬂ?(ﬁﬂﬁgpﬁucinogenic mushroom |ysergic acid
di et hyl am de (LSD), phencyclidine (PCP), and ketam ne.
5. 2%he MrehouedtRaamof, whleainihd Detadfinh Sliddptdisldnilalaidativs is selected

sel ected from benzene, tol uene, oxylene, mxylene,
from gnphataniac, dxigippicianac. dndypetbyrepbasdraine.
o-di fl uorobenzene, 1,3,5- triflurobenzene,
1 =t jof - - :
6. R S OISR RSl LB ARELAAT st gom et
phenn@tahod, wethglphemd 22, diethgipesmon, pemiolide, aadzimaiol,i(s) catli@ct ek
from an anesthetic, an anal gesic, an anticholinergic
fenflus@ife.  an anti hi stamine, a nuscle rel axant, a
nonst eroi dal anti

7. The method of claim 3, wherein the opioid is selected from Lortab, Tramadol, heroin,

abusegfelé

methadone, hydrocodone, and oxycodone.

8. The method of claim 3, wherein the hallucinogen is selected from psilocybin, a
hallucinogenic mushroom, lysergic acid diethylamide (LSD), phencyclidine (PCP), and

ketamine.

9. The method of claim 3, wherein the inhalant is selected from benzene, toluene, o-
xylene, m-xylene, p-xylene, ethylbenzene, fluorobenzene, o-difluorobenzene, 1,3,5-
triflurobenzene, 1,2,4-trifluorobenzene, pentafluorotoluene, pentafluorobenzene, and

perfluorobenzene.
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i nfl ammat ory nedi cation, an over the counter

medi cation, and an anti depressant nedication. 31. The
woreionoziioss cl ai m 22, wherein the drug of abuseP@BHUS2008/072357

al cohol , caffeine, opium cannabinoid, cannabis,

benzodlazaplne carisprodol, tobacco, nicotine,
10. VTbg diethod afrcdem, 2., Pélpm‘éle mddigation anselested fiyh e an@ﬂnetlc an

analg%sbcnﬁ? f‘%técglog%?rgtfm%% s f‘% ant\%’wwse‘%m{“ﬁe? %%%‘ge ferf%nnty aé‘fOP%tSIi‘“‘%/aé anti-
inflan@h@oft medicdtRasin one tiad db@lﬁte@&%ﬁtcaﬁ@ﬁ eat el aﬁtﬁd&iﬁrc‘%sant medication.
sel ective serotonin reuptake i nhi bi't or (SSRI),
ser ot oni n- norep|nephr|ne reupt ake i nhi bitor (SNRI) a

11. dbe meﬂ&gim iCHam 2a W%the@ﬁng)pﬁ a(huse( RRP§aING alcohol, caffeine,
0 r
op R e LR PPl TRy R p D, Aot
Lorced ®paocetePdrebdanty and/Twer. | nhi bi t or, an aden05|ne
receptor antagonist an adenosine A2A receptor

2. ORI dePlad B B 4BR STablS ShPst gt Coftpound A

reduc&d A8 oned ﬁ@k&h B%&dﬁﬁf&%hsé@irﬁfd‘éﬁéndeﬁc&ﬁﬁhé paticAnSklected from
erlgheral pha adrenergic receptor antagonist, a
1

attentioargerigit hmq@smwam désoedesi wiphefamiirareasgd ermgy. aKciggment and
[ bet dr ener t ant nlst I
sociafit, BEh s EAERAG S ThEl [ERTP IR Eh F Bl

decrea(s@ﬂ?génsaﬂimﬁ@@’ahtﬁ thror@ARisy fHoet@akss of breath; chest pain; heart palpitations;
antldepressant/anaﬁﬁu chotic, a trlcycllc

arrhythpig; cavimeensthy; e ag et Btogrrupy sritagsea; gormtlrrllg, headache;
Vertlg g diZeti @S%%g&%iﬁ}%ﬁoﬁ% gutélg’f‘%as%%gﬁhtz ynﬁ fsaf c Sting; recurrent

noscbaetls; natad stufangsrtadial pailg plasphmaamldagmng far caca:lmep am ne
nmet abol i sm enzyne inhibitor

SH 1 R S e ér?ﬁ%rl?e'z%%caﬁ% A Chrpound A
1ncreeﬂs§bddt n&st o@%%ﬁu@ﬂ:@ﬁb@@mﬁoﬁ% tcb&indSdtlke SN pRhdende.

ser ot oni 2 ant agoni st, an opioid, a carboxyl ase
inhibitor, a partial opioid agonist, a partia

14, niTbemattiad ofgbminst], wanr@nathe idrte0fabuse i gocammendibel Compound A
mducésr aﬁ?éas?&leiag{nlrp?oe}ﬁtof g&%l ai,?he ?Wal%gl%gthg?rogneﬂ% gyy ,gaic%eoé%le%sure,

Yeast" one priase 1§
depreisﬁ@mmwwn@; dlécprdisoredritiefranee apgotitd, pytdhomotdiicardation, agitation,
rel apse, nprising adnministering to the patient a

extrer{lwsawn a%nayméff@re@@mé anount of Conpound A. 34.
The nmet hod of claim 33, wherein the Conpound A

15. | I‘ﬁﬂb malfodtdf%lat#a\qe I\&@l@f@rmhe%etﬁ&?ﬁl@t@lgpéo%gﬂs%‘c& Qaﬁalgtamg a
the patient. The nethod of claim3 wherein the

therap@mmllymﬂfeétlmaammsf Besteino pttentgwit setlprecbﬁ'bmrvcstele@nve serotonin
hase, i n S p 36. .Th nethlg h

reuptdi ot o RS R

norepfn%bl@tﬁ’&efeh alt:é"ﬁhﬂﬁtbt R ), éﬂorefﬂﬂ@pﬂfﬁk%aﬁinecrjeﬁibtﬁlk&%hlbltor

wherein t Compound A reduces in the patient at | east

(NDRgh @ serotonin 5 hydroxytryptaminel A (SHT1A) antagonist, a dopamine B-hydroxylase

inhibitor, an adenosine receptor antagonist, an adenosine A2A receptor antagonist, a

monoamine oxidase inhibitor (MAOI), a monoamine oxidase B inhibitor, a sodium channel

blocker, a calcium channel blocker, a central and peripheral alpha adrenergic receptor

antagonist, a central alpha adrenergic agonist, a central or peripheral beta adrenergic receptor

antagonist, a NK-1 receptor antagonist, a corticotropin releasing factor (CRF) antagonist, an

atypical antidepressant/antipsychotic, a tricyclic, an anticonvulsant, a glutamate antagonist, a
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synpt om of abuse of, dependence on, or wthdrawal from
cocai ne. 38. The nethod of claim37, wherein the
w@0opomeds A reduces at | east one synpt om of COREI/82008/072357
abuse in the patient selected fromrecurrent cocaine
use resulting in a failure to fulfill major role
gammgkAniigelbutpnsaad (WOBKY) agetisioh GAIBA maatebolismenryreainhibitor, a GABA
cocai.ne use in.situati in.which it is physically . ..
synchRERH ol b PG Eae i Bl Pl ol hgbs inivicor
a catcalitd-C-adti 1R dsfeReainhebitds,andedlt k&cpRY hitdg RSt floddbtabilizer, a
. recurrent social or interpersonal problens caused or
direct@y inddicpladapdmisie agepisbriaktad SHT ltaganisiya spratonimdH T3 gatagonist, an
. . et f i 37, reir : and: A,
opioid 3Bt s o b S L Bl A0 U R o RHEES Bhg an
inhalasel ected fromtol erance; withdrawal; the cocaine is
often taken in larger anounts or over a |onger period

t hen s intended; .there is rsistent.desire or .
16, B el ol R Tt feate BB i St oBamigering o
therapdfiBcalld Ffe8dde A8@Int 8F 1chitRciothcP BRI sélBct@ftrbMi BehS&idRpine,
obtain the cocai ne, use the cocaine, or recover from
levodopes carispextos,; medupanl agemprosia lgamovepyolagivak, gumma-
recreational activities are given or duced , . .
hydrofs i AL, BP0 B9 dnky tibeh B Go S B, BB E ind nicotine
conti nued despite know edge of having a persistent or
17. T & hicitid qfftysinClalwhercip ey Ctumhmaing | ispdeiiesicdhathd itient after a
i kely to have been caused or exacerbated by the

cocai ne. 40. The nmethod of claim 37, wherein the
18 compeihag Oﬁtrfwéaag@é {eagloncghage qfﬁéﬂéwﬁtdsmwnmt figast one
substABL i FRENASRRAGE BREt %k%ﬁﬂiajé &%%t&&@tdeg&ldgﬁée' i§5dlected
hyperactivity disorder; euphoria; Increased energy,
from sxoisitememhirdennen ek @itiont and relepse, hompesin@adininatérgggo tlae

. marked feeljng.of physical. and neptal strength;
patiorf hgcute b BRI SR 2F GOTBPBRLAL i ;| shor t ness. of
breat h; chest pain; heart palpitations; arrhythm a;
19. cangnpmoarstciim 13edhtredt tha Compduh@nedhidith iHcSdevOIBPMER; of the
vom ting; headache; vertigo; dizziness; anxiety,;
acquigijerhpliise in e ppidditon; nasal irritation; nasal crusting;
recurrent nosebl eeds; nasal stuffiness; facial pain;
d [ 8 Cled\ . Ng.: I ne.
20. - CHEPRRYA ol T ¥ BRis  CORARUAT A Mo LR RN ER b of the
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23. The method of claim 22, wherein the drug of abuse is selected from a psychostimulant
agent, an opioid, a hallucinogen, an inhalant, a sedative, a tranquilizer, a hypnotic, an

anxiolytic, and an illicit substance.

24. The method of claim 23, wherein the psychostimulant agent is a beta-

phenylisopropylamine derivative.
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therapeutically effective amount of least one other agent selected from a selective serotonin

reuptake inhibitor (SSRI), a serotonin-norepinephrine reuptake inhibitor (SNRI), a
norepinephrine reuptake inhibitor (NRI), a norepinephrine-dopamine reuptake inhibitor
(NDRI), a serotonin 5-hydroxytryptaminel A (SHT1A) antagonist, a dopamine B-hydroxylase
inhibitor, an adenosine receptor antagonist, an adenosine A2A receptor antagonist, a
monoamine oxidase inhibitor (MAOI), a monoamine oxidase B inhibitor, a sodium channel
blocker, a calcium channel blocker, a central and peripheral alpha adrenergic receptor
antagonist, a central alpha adrenergic agonist, a central or peripheral beta adrenergic receptor

antagonist, a NK-1 receptor antagonist, a corticotropin releasing factor (CRF) antagonist, an
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atypical antidepressant/antipsychotic, a tricyclic, an anticonvulsant, a glutamate antagonist, a
gamma-aminobutyric acid (GABA) agonist, a GABA metabolism enzyme inhibitor, a GABA
synthesis activator, a partial dopamine D2 agonist, a dopamine metabolism enzyme inhibitor,
a catechol-O-methyl-transferase inhibitor, an opioid receptor antagonist, a mood stabilizer, a
direct or indirect dopamine agonist, a partial SHT1 agonist, a serotonin SHT2 antagonist, an
opioid, a carboxylase inhibitor, a partial opioid agonist, a partial nicotinic agonist, and an

inhalant.

33. A method of treating at least one phase of cocaine dependence in a patient, wherein
the at least one phase is selected from acquisition, maintenance, extinction, and relapse,

comprising administering to the patient a therapeutically effective amount of Compound A.

34. The method of claim 33, wherein the Compound A inhibits the development of the

acquisition phase in the patient.

35.  The method of claim 33, wherein the Compound A promotes development of the

extinction phase in the patient.

36. The method of claim 33, wherein the Compound A reduces the frequency of relapse

in the patient.

37.  The method of claim 33, wherein the Compound A reduces in the patient at least one

symptom of abuse of, dependence on, or withdrawal from cocaine.

38.  The method of claim 37, wherein the Compound A reduces at least one symptom of
cocaine abuse in the patient selected from recurrent cocaine use resulting in a failure to fulfill
major role obligations at work, school, or home; recurrent cocaine use in situations in which
it is physically hazardous; recurrent cocaine-related legal problems; and continued cocaine
use despite having persistent or recurrent social or interpersonal problems caused or

exacerbated by the effects of the cocaine.

39.  The method of claim 37, wherein the Compound A reduces at least one symptom of
cocaine dependence in the patient selected from tolerance; withdrawal; the cocaine is often
taken in larger amounts or over a longer period then was intended; there is a persistent desire
or unsuccessful efforts to cut down or control cocaine use; a great deal of time is spent in
activities to obtain the cocaine, use the cocaine, or recover from its effects; important social,

occupational or recreational activities are given up or reduced because of cocaine use; and the
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cocaine use is continued despite knowledge of having a persistent or recurrent physical or

psychological problem that is likely to have been caused or exacerbated by the cocaine.

40.  The method of claim 37, wherein the Compound A reduces at least one symptom of
cocaine abuse and dependence selected from attention deficit hyperactivity disorder;
euphoria; increased energy, excitement and sociability; less hunger and fatigue; a marked
feeling of physical and mental strength; decreased sensation of pain; bronchitis; shortness of
breath; chest pain; heart palpitations; arrhythmia; cardiomyopathy; heart attack; dilated
pupils; nausea; vomiting; headache; vertigo; dizziness; anxiety; pychosis; confusion; nasal
irritation; nasal crusting; recurrent nosebleeds; nasal stuffiness; facial pain; dysphoria; and

craving for cocaine.

41. The method of claim 37, wherein the Compound A increases at least one negative

subjective symptom of cocaine abuse and dependence.

42.  The method of claim 37, wherein the Compound A reduces at least one symptom of
cocaine withdrawal selected from fatigue, lack of pleasure, depression, irritability, sleep
disorders, increased appetite, pyschomotor retardation, agitation, extreme suspicion, and

craving for cocaine.

43. The method of claim 33, wherein the Compound A improves a score of the patient on
at least one of ADHD-1V, HAM-D, HAM-A, BDI, apathy scale from Neuropsychiatric

Inventory, and a cognitive function rating scale.

44. The method of claim 43, wherein the cognitive function rating scale is selected from

WAIS-R, WMS-R, RAVLT, Trials I-VII, RCFT, and TMT, Parts A and B.

45.  The method of claim 33, wherein the Compound A reduces at least one of the amount

and frequency of cocaine use by the patient.
46.  The method of claim 33, wherein the Compound A promotes remission in the patient.

47. The method of claim 46, wherein the remission is characterized by at least one of
carly full remission, early partial remission, sustained full remission, and sustained partial

remission.

48. The method of claim 33, wherein the Compound A prolongs a period of remission in
the patient.
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49. The method of claim 33, wherein the method further comprises treatment with at least

one of contingency management and cognitive behavioral therapy.

50.  The method of claim 33, wherein the method further comprises co-administering a
therapeutically effective amount of least one other agent selected from a selective serotonin
reuptake inhibitor (SSRI), a serotonin-norepinephrine reuptake inhibitor (SNRI), a
norepinephrine reuptake inhibitor (NRI), a norepinephrine-dopamine reuptake inhibitor
(NDRI), a serotonin 5-hydroxytryptaminel A (SHT1A) antagonist, a dopamine B-hydroxylase
inhibitor, an adenosine receptor antagonist, an adenosine A2A receptor antagonist, a
monoamine oxidase inhibitor (MAOI), a monoamine oxidase B inhibitor, a sodium channel
blocker, a calcium channel blocker, a central and peripheral alpha adrenergic receptor
antagonist, a central alpha adrenergic agonist, a central or peripheral beta adrenergic receptor
antagonist, a NK-1 receptor antagonist, a corticotropin releasing factor (CRF) antagonist, an
atypical antidepressant/antipsychotic, a tricyclic, an anticonvulsant, a glutamate antagonist, a
gamma-aminobutyric acid (GABA) agonist, a GABA metabolism enzyme inhibitor, a GABA
synthesis activator, a partial dopamine D2 agonist, a dopamine metabolism enzyme inhibitor,
a catechol-O-methyl-transferase inhibitor, an opioid receptor antagonist, a mood stabilizer, a
direct or indirect dopamine agonist, a partial SHT1 agonist, a serotonin SHT2 antagonist, an
opioid, a carboxylase inhibitor, a partial opioid agonist, a partial nicotinic agonist, and an

inhalant.
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