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COMPCSI TIONS OF (-)-E-1 O O+ NT AND METHODS FOR THEI R

SYNTHESI S AND USE 1. CROSS REFERENCE TO RELATED
WERBRNEAT3 ONS [ 0001] This application clains ppeDUS10¢8/061189

under 35 U.S.C. 1.1 19(e) to provisional application

No. 60/915,103 filed April 30, 2007, provisional

22 b o SATIEAS D oA T s o
February 12, 2008, Jtrﬁg I'sC osﬁsrlgs 0 , fch are
i ncorporated herein by reference in thei rDerétEiSIrEi}?icas.
2. K Y, E
L oS R RO TR B B D A I HEi R AGREENENT
[000[](mépﬂmgmnpdainﬁﬁﬁﬁoﬁhﬁﬂoo4]eiﬁ SESDne gmg&g(m&%gglégplicaﬁon
No. GF 8 L8 TUCh AP\ ALY b pRe viond apiseiign A 61 DALY 14 i February
T s ) '
1, 200y AL RSN Mo SRR, 360, e o
of windr apiimepiurateé hemh serefdramicin theitdntireties.been wi del y
used both on and off label to treat many different ]
2. diSATENMENINREGARGIDES FEPERATEN SRONSTID REJENRCHDbY
ﬁ regul at ed uptake or reuptake of norepi nephrine and
(0002 ¥os¢o i n, including, but not limted to, nood
di_ sorders such as deEression, anxi ety di sorders such
3. aPAREESSTQA KIRPURE EM&A@@EM@%), eati ng

wooﬂim@ders such as anorexi a nervosa and bulima
ervosa, inpulse-control disorders such as

4 REIRGET SN GEPISERT. JRR R D QR PR orAM
[0004 0tmeas attention deficit hyperactivity disorder
(ADHD) and somat of orm di sorders such as certain types

5. OBAGKGROUNBND NT have al so been used as first-Iline
treatnment for various types of acute and chronic pain

[0005] Haicydiceansidepiessaniscinelaging wanifripérlingx A ped sortrapiilinediNT), have
' . - ROCI ive (for. exanple.neur.opathic , .
veen YRS B 0n 0 OSSR HF B BT EBR R hiforonn,
and hoved foep atiféle upal bish 6nehd e 1dbebidatdat mARY TR Yisdibroas
herpetic neural gi a and noci ceptive_ pain

PHN) ,
discages @ledintotk af lnst st &W;dl}bﬁﬁgwa@d dpiake er Buptake pf rerepinephgine and
serotcg@t%?xﬁdé?@%ﬁ)\ﬁ?ﬁot i geldété,erg?{)% @@gﬂgg sWoh Qsafeppeesglgn,l z{n%ett}g gisorders

nt owar
such as obsessive compulsive disorder (OCD), eating disorders such as anorexia nervosa and

bulimia nervosa, impulse-control disorders such as tricholtillomania, sleep disorders such as
insomnia related to opioid withdrawal, personality disorders such as attention deficit
hyperactivity disorder (ADHD) and somatoform disorders such as certain types of pain. AT
and NT have also been used as first-line treatment for various types of acute and chronic pain
that are either nociceptive (for example somatic or visceral) or non-nociceptive (for example
neuropathic or sympathetic) in origin, including non-nociceptive neuropathic pains such as
diabetic neuropathy and post herpetic neuralgia (PHN), and nociceptive pain including

inflammatory pain and interstitial cystitis.

[0006] However, the use of AT and NT has been limited by their untoward side effects,
which include, but are not limited to, antimuscarinic effects such as dry mouth, constipation,

nausea and urinary retention; headaches, increased sweating, tinnitus, unpleasant taste,
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whi ch include, but are not limted to, antinuscarinic
effects such as dry nouth, constipation, nausea and
w@R008AaBs4325 et ent i on; headaches, increased sweatP@DUS2008/061189
tinnitus, unpleasant taste, cardiotoxic effects such as
orthostatic hypotension, arrhythm as, and tachycardi a;

.sedat i i ght gajn. NT.and AT, are al
cardiGRE eR Hich el b g P RS o Fedmeardine sydgtion
and veaigtit @dinS INIE af AFGESalsd Qérﬁfalﬂd"&téd"ito? ueCWitR RarfusWMeddtfns due to
AT with the cytochronme P450 drug netabolizing enzynes.

share giglg Pffects rad/quidntintatacion oif¥Fand Adawith thewtytashrasme PA50 drug
metalSSH{HS ug;%; ¢ pabl e of treating disorders and di seases
nedi %t ? i

least in part, by dysregulated uptake or

10007 7Sl Sty s R EBR of AT EatmSingh camBlegh SeRuaiotisgygers and
discafids nfeli AR at Ieh@ Y& bhf, Uy ReRRLEY 'Or ta\kﬁ of Hox%gﬁ'ef%ﬁne and

reduced and/ or fewer “si'de effects and can
seroterdaramd siﬂlelrtergew that haveiheenvibiptibated & the pharalanoﬂlogﬁbﬁATfand tricyclic

use Wlt a Id be be efici.al d bl e
antidGf ety AP 53 B AR PE S 595 SOTev Shieh ca be
admlﬁlﬁl%fe@dmﬂgdrﬂ §RARh aké"cdﬂtféﬁrdm%‘f@dtfbf NHPR Tan@ N7 waiH be

nortrlptyllne ("NT") share a number of conmon
benefigial apddetivable. t he maj or one of which is [(5-

[ 3- met hyl am no- propyl i dene] -10, 11 -di hydro-5H di benzo
6. [aSLH\}’IbeRBhepten- 10- ol ] ("10-OHNT"). This 10-OHNT

oo AR, P S BTBEE AP B
nortrigfylin&¢ INF Psh M h nudehoRontRES MeBBORRE, rthé:II{lI'_I_]%Q BR¢ §f(‘ w%nch is [(5-

conprises two enantioners,

(3 -meih»dwumpromddie(lal)l%ll dmymﬁiddamzq[aﬁlﬁcmemm-ol]

C10- BT Ui DH-NF Bluebolfin B ibecBincbeieisdmeh Bhetd won he
confighRatidrt Abuimbt AB@b1E bend (2-1 EOIRNHNTE-10iQINDE E&EBP{heﬁeo

treat depression and anxi ety when adm ni stered orall ¥I
geom@féwhsﬂmﬁgcqmma@ﬁ fiveenagtiome g 7ayE- 1 HIEHEEF, andn(ﬂ+E 1-©H-NT, and

O ZREORNE B8 7 [P R, bR PRy B oo QY R e fion
Cenammtmﬂémggesnﬂlaumkak&mmd &F theé fajcarl OF@HQWEyneQdB@th n &

B%oél . sson, 1995), the specific pharmacol ogi cal and
E-EJ0deHavd c‘ﬁ%ghb%\éﬁ?ﬁl ite e ideprepgon ardoanyiaty When admingstengd orally to

humahsc‘gsll (ﬁ&ﬁl gzlr']' ,) %9%29% (Haw&)%? B{g'tlpl{ﬁg 88‘{9‘]9“?% E%g ﬁfenﬁgl? {5 an dunﬁ)ubllshed

rte iteratud I 'ng evil
study dfating thet e (b)/artd(e) anpptiomen to$ FarOpI-NTenhiéil noeidednaline uptake

BN O T T
bioch&ﬁﬁ:ﬁﬁ?@? 3 1&%5&@5‘&1194@%%98 aQl 195’15&3@ ﬂd?d%%%‘&%ers have

prope S consi stent erapeut | seful nes
not been reported in the literature.

[0009] Compelling evidence discovered by the applicants and presented herein (discussed in
more detail in later sections) demonstrates that the (-) enantiomer of E-10-OH-NT possesses
important pharmacological and biochemical properties consistent with therapeutic usefulness.
For example, like AT and NT, (-)-E-10-OH-NT binds norepinephrine (“NE”) and serotonin
(“SHT”) monoamine transporters and inhibits uptake of NE and 5HT, biological activities
known to be associated with the antidepressant and other therapeutic properties of AT and

NT. Significantly, the affinity of (-)-E-10-OH-NT for the NE transporter, as measured in a
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For exanple, like AT and NT, (-)-E-10-O4 NT binds
nor epi nephrine ("NE") and serotonin ("5HT") nonoam ne

wo e@ndpoei ers and i nhibits uptake of NE and S5HICT/US2008/061189
bi ol ogi cal activities known to be associated with the
anti depressant and ot her therapeutic properties of AT

d . Signif.i tl t he affi.ni of (-)-E- - OH NT .
recorfiifan) franie PP} ShERR oy, VCeribacaitieiely Sahebiobi s apa within
aboutt TRfo3PMat SFNDI Bithild réH8 Werd\Gtk e ARR FOPThABItRINYof Gt @htaltas

that of AT, and within about 10-fold that of NI.

measgiefiin a eel-basgH fencliena astsye Merdovays likerNT (-t Ed9-QH-NE exhibited
selec b N R Oy R BB ARE o cea
OGS e PSB85 it
AT atd'RTT c@ﬂlin’%hhﬁiagﬁﬁ%aﬂﬁﬁ?biﬂéﬁenlﬁ&ﬁ rggoﬂeﬁie% mﬂrrif‘l‘a{er\zviﬁl-runtoward

.. and NT certai n pharnmacol ogi cal and "bi ochem ca
side effeoiseluring yse. Hior example) wihide bath A TiartdoNA pdtesilg entaférend the H;

o dur . For exanple, while.bgth.AT.and NI pot.e
histerplgROror A R TGt IR rgien PSR welgh DR (9 imura e
al., 198 WiBhiSer .l PIB: RikheliSn 100N Khsddth W&, 20b6)didindesirable

(Altamura et al, 1989; WTrshing et al, 1999;
sedatime ¢Hests hrys@o&1Wildh dR96) aliseaed withdsth shodt anddessgd tearbluse of AT

and NJG Y Tt 8 i it i Ry T i der extent,
Indeed; the bupefofhbiNde datih 2@t 7 8- - P& OFBHIN P 2 BdAB4r8H fo AT and NT
receptor to a nuch | esser extent. |ndeed, the superior

were pIHirBIed it 2 Fj refaod @ssay spmmonl Fused-topssess the seslatipaprogertios of

. ) od
s ST LORERY 080 SR BT s v
appetité¢ effscts han A TCadNEDUBNGS, asay) pEakl dofichts M rdt4od prfhendnes sf

ﬁati ng and have fewer adverse appetite effects than
ST+ 2070 apdioRer 40P mwergiobservedat 30 aiantes doliawing adminisrasionef AT

f 0 40% \Wer erved .
o0 RETRAERITH0 R PO, AR R Ry gon
impaitm¢nt)in perforMEnéSRag@hiskeed in fat9 recéieBmREOtE-1 0JOH-NTatsthadése of
contrast, no significant inpairnment in perfornmance was
30 mglkgdPyed in rats receiving (-)-E-1 O OHNT at the dose
of 30 kg, i.p. _[0011% These and ot her newy
[0011;Tls6\ed ethch e discanerpe bpesticiab praperties pf EMEOLEOENNT (discussed

' further, belo of fer ther utj c nef.its.
futhcy B3 B e Mo e M B Sl SR b e R Ty
antideprdsahe drugs.S Bagausks G?JE—I(B@QBNS’%hﬁre); tHerdgenfiddiMtelehait es

t herapeutically rel evant pharmacol ogi cal and ) '
pharmarelegisa and|bigrhemegal properties withA haed N, itican bansedecitheain

. . . . .. O i .
T e
indications eatimonly teatedovithyA T ae@NAY indlidingButaadliiNted tonhk valling

.. but X lLimted to the various di seases and di sorders
discasga ] G mqnﬂevedhffslr%ﬁrrher%m&@@wyerbb@caugee(-)-E-10-0H-NT does
not po@ée)s§ Ertafd ﬁé‘r}}gcagﬁ%l and biochemical properties known to be responsible for
untoward side effects, therapy can be administered to patients with a lower incidence of
undesirable side effects. As a specific, non-limiting example, because (-)-E-10-OH-NT is a
significantly less potent H; histaminergic receptor antagonist than AT and NT, therapeutic

benefit can be achieved with this agent without the undesirable side effects of significant

weight gain and sedation experienced with AT and/or NT therapy.
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not possess certai n pharnmacol ogi cal and bi ochem ca
properties known to be responsible for untoward side
we@bdosasss25 t herapy can be admi nistered to pati ePtBUSZ00$1061189
a lower incidence of undesirable side effects. As a
specific, non-limting exanple, because (-)-E-1O O+ NT

00183 B R, e P e Tt o possess

1mpoﬁﬁﬁ%flﬂ Ep%@ﬁmﬁ@el?@ﬁ‘&l?&@gt WibAHRnfidll ScRI8ALin W L%Lgssz{zg €For

undesirabl e sid ects of significant wel ght gain
examah:d (B ditd 0 Ih- NI rer-Edife@Ud-NT tahd A)-Eah@HObT-NTeach exhibit

approp okl s 67 e orsphameaRE R PR Sgg aliodugserotonin

transpofRe (sed BkaRplé 13P.PIOMhERIA] ¥ssSAUIHRQEPMd q QaheshERlof
activities ininvitro assays For ‘exa

E-10-OH-NT exhahif appprO)(lm)ateBL @um&pnﬂ’selgﬁ&e(mlpb@oh@f OpreNiRephmide uptake,

ff ties for
ond ofy B R AR Ll g S Bl i i BBt ) et im
vivo dnilﬁﬂsslﬂmiésﬁﬁdl(:ﬁe ehaltdRNP-E-1040H NT eddnficePRaher@dSt@¥slly more
and (-) enantiomers of E-1O OH NT exhibit

effec%‘??ﬁhm%%mem@ﬁoéwﬂ ot 0-Oh- biltinirodnt mode of
s R ARERY R 00RO, B i o mor

effectaeahm &)55) 10 YIH-NII i redlen® niyde RRIf h§p¢t§l1|ge§a (oA GadiRed hat
the (-)- OH NT enantioner is therapeutically nore

inflaryRlgt DA SR EHATBBIENS RG &D0) {1 GeorIORLRTCoh g, Test see

gﬁ*g; o] i ¢ pain

Exam%[e)SZ 1Epl naei I\)}Jeg)ﬁlﬁlga Eﬁfgﬂ%&?ﬁ%o mlcglgé&@tieg %e 15)

(+)-Ed9eOHSNE) (S9-Bati-© EeNTemtdi(VeE-1 0 a0H{NT, thest On (b NSEult@were quite
rodent nodels of hyperal gesi a éFCA i nduced

SUDriSiAg) SRR SPSL A TSGRl (O HN A 1 DG acand

(-)-E- @I@-@Tﬁ\sﬂ RBuldQ @ﬁ%g?@xml;{ tquﬁ)%{:ae %@41& 2 wv?rééfeﬁl% models

t he apprOX|nate ote roc en1ca acti vi
of paif padde@eGidnNTY et only Ete](@-&htﬁdiﬁnﬁf}do*(ed)efﬁch@ GrhelNfhstant disclosure
b t(gesein vhvoresult quite sur r|S|n% It was
1s basg 5%8%%&% GEUTPHYRHF lcesy iscopigTeaHoNT Nr-E(WrOH-NTo- o NT
O OH NT woul d exhj bit apprOX|nater
WOl3ié&F‘§émm ippRe aspestabe present disclasurequeyidesasurnositions pemprising

r v
5 10-QPISERESAAS fE by s N ST g s
dlluemm ThecE4 0rQINT rsgpre?s‘eflt mahy cdnp@amrﬂdloﬁqace&m& nfixtlure enriched in
rdingly, 1n _one aspect

O NT. [0013
the (- )p%négfé%efd 13 600t GRBoMSpSdbe Ee bR ENT Wft?&}%ﬁh? gpmRposition is
| I
s N SACGHRECTEL M ORENT” S BBl |

E-lO—QH—NiTCdempﬁsmg the esepusition i$ beantompriedllyl pune 63-E-10-OH-NT.
non-racem c mxture enriched in the (-) enantionmer. In

[0014]5 Phe ECIfbOH-NE RS be pfeeertin feComibsiGOAR ths ifé¥eh bf e free base, or in
osition is substantially enantionerically pure

the fOI(m )r;P £s3lt. dnepmRrPmbodingsis t BiORANEis nreﬁ@ne-nlth; formief a
pharm%gsgmléhl?}’ %Qé@ﬂ%%ﬁ%‘aﬁiuoh%&t ' $nERAM bﬁ%ﬁ"l(lneiud}/ngpsaft %orms) can

also be present in the composition in the form of a solvate and/or hydrate, for example with

solvents and/or water used during preparation or purification.

[0015] The E-10-OH-NT composition can be used in vitro or in vivo, as will be described in
more detail below. When used in vivo, the composition can be formulated for administration

to animals in veterinary contexts, or for administration to humans via virtually any route or
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[0014] The E-10- O+ NT can be present in the
conposition in the formof the free base, or in the
wo eoosnaf32a salt. I n sonme enbodi nents, the E-1 PCHUBID0$/661189
present in the formof a pharnmaceutically acceptable
aci d addition salt. The E-1O O+ NT (including salt

mode, i SEich) Bdmalf B hiptiRLibesral SPElzanyfeE Bacet Systemic,
nasal Sid|e¢ B0, SrafSubrab], Yeiavagsad ishaldod oﬁ"il%ﬂﬁla@itohon or
purification. [0015] The E-1O OH NT conposition can be

[0016] 38 fﬁg)\ﬁF& Eﬁox@%(é};ﬁuse PLuN%%hX&‘eL Igcgtagg%fdg&t%fg@gg% §ith AT

in VvIvo,
and Nolethibearrelat sithftine tharﬂtpelmcsetfﬁedcwmﬁ these dJugBaItalsiorexhlblts efﬁcacy in

._vete contexts, or_ for. agmnistratign to huma
amm%’).f%“{?hqaf@iﬁeﬁv % BRATKN S FBNATTORETF S 1t PEReFiGA that the
compbﬁﬁbh&ddcﬁgrﬂg&thef@ﬁ will B Eﬁﬁll&%ffe@t‘i@ at ’[111:r i ngclgle nuﬁl@fb'u@ Wiseases and

buccal , syst em ¢, nasal I hjection, t er nal
indicatimns aﬁSponsa@ ta axreatmamh aithtA D HIIleNTl s fih anotber. aspﬂm,ltﬁ¢ prasent
nment | on ares | npor.t ant

disel QS RS 0 P RO R OGO S OBY s Bl AT @r NT

therap¥. t"fheﬁﬁ@thbdlh%‘eﬁ@ﬁﬁ& lc6mptid é‘(ﬁx‘ﬁ}ils&fnng t@@§ S HESinchidirR! aslﬁlman
exhi bits efficacy in animal nodels of disease. Based

sufferigmofiomisediscasd o indicatpomoegoniias fo trcatmsnte«mleétfetu NThan apteant of a

comnETBRRHGHRAFRER AL AT el B 1884 o

embotiiinga thed s Ofm&rﬂﬁ)sltfbntrfoﬁﬂﬂm 10LOH-MT 10 € dfiched in the
Thus, in another aspect, gr esent di scl osure

(-) engitisyaede & mm@;nboctsmentséa@ Enlg) FsNd gempositipn domprises sbstantially

B LI T -

compﬁsbfsfeﬁamﬂlﬁna‘rfc@ny puﬁl(%%&B-OH-NTWdI cation responsive to
treatment with AT or NT, an anmpunt of a conposition

[0017 @’h@ﬁ ?Gﬁatﬁ' L84 &f dﬁécaﬁé%tdr\lﬁdléé?lohf» RASWA %Qe%@ﬁﬁe ®4 treatment

indication. In some enbodi nents, the E-I
with ABrapdist Nildsmeotabdisezss. BpeatfiCrkamipleshafisucts mental disedes or

el SRR i S LB TR B b icsions

classifi 8@ the lDi‘z[gn%ﬁd éﬁdFSﬁt%tl(: Marfeal @@éhtMDlsbeeW(Text Revision
enbodi nents the E-1 0O O4 NT conposition conprises

2000;apigrred emkareinafteryas FREM- (V’)’)asmcmldmmﬁfs (Juoly 1s7]f01cmmple

rt ] ses ol | cat.i on kno
deprefsTR A8 ST ML Ry OLHof Bl T o3
example s@8Xia RIecsalahd bekaPleeosaf, inpalte B6idats (%&%%5 eRdmple,
i ndi cati ons include, but are not limted to, t he

trichotillpmania), ghsep disordiersd suchas ofon exarapleinsamnia sqlasd iof opdeidi n

w1thd%&§ao)DB 531{%?1\;’ ‘%‘T@??I g‘sel%?llsa? :)f'rc])F ?%ﬂﬂglAI?ﬁD:yEagld%omatoform disorders

(such heceataiafypes ofgmin)DSM | V') as nood di sorders (such as,
for exanple, depression), anxiety disorders (such as,

[0018f AmogsPiiRlRta s ofAlsends OF MAlcEBHSs kroSHGD b Sespbive to
exanpl e, anorexia nervosa and bulim a nervosa

treatmiephwith élﬂa@&rdﬁ? & Rasuatehading both agtgapd ehronic paln whether

nociceptive (for example somatic or visceral) or non-nociceptive (for example neuropathic or

sympathetic) in origin (discussed further below).

[0019] All of these diseases or indications are expected to respond to treatment with various

embodiments of the E-10-OH-NT compositions described herein. And, as mentioned above,
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trichotillomania), sleep disorders (such as, for

exanple, insomia related to opioid wthdrawal),
w@eoosassbi ty di sorders (such as, for exanple, POHD$2008/061189

and somat of orm di sorders (such as certain types of

pain). [0018] Another inportant class of diseases or

owing {5 L B DeN e GRS OGS GO 4D E AR A BAFbii o
histaffefhic Yé&@ﬁtbﬁind’tﬁﬁér%@iﬂ)e‘éféd(afng hﬁﬁﬁé@h@d RIpRiies dBEussed further

visceral ) or non-nociceptive (for exanple neuropathic
belovpyit is prpretadethitdyeatmens cambnadhiiived ndhefdwerurtireardtsidecifiects than

treatn[lenQW‘%h/g‘i"P%é’/? E.ese di seases or indications are

ond to treatnent with various
dinments of the E-1 O OH NT conpositions_described
(0024 % thused frytreal hese KetiQitciSeatss 96 nsgargns éhe Frd 0-OH-NT
r f
comp?ﬁ)ﬁﬁﬂse&h% Olfl_s%_\élgft% Q%Télafho?ﬁﬁﬁg}? g%%%ﬂaﬁéel theey can be usgd in
combatatien withesupeiitretively do, ntizp preaim et chn ergaple) \ehen used to treat

BTN S W e ST e b e
combira@igh WEIAL oM djihcV el s/ a%th%gthef g%@ agtheiie S ?djtr&a‘? gﬁ_e{ seﬁ%fe

t hese various di seases or indications, the E-
mentai oligsassi ariindieatioan Whenussed teatrent epeatﬁicmypm dfepfaapyhe o4 0-OH-NT

compg%iﬁg%}q%& (l?velg%l tf:r%g llggqqgl?i% t:iJ se n ad Jrlrlgli:)t?\él lx( cgﬁer therapeutic
agent\WeeM o3t the shrh@ Wé)eiﬂ @&in{ IHoWeRE, %hcﬂjéo?ﬁﬁﬁéﬁﬁ)n%r adjunctive
i ndi cations, the OH NT conposi ti on nmay be

therapiggarangt limierl iorpobimsitions oﬁmnwomnds wefid dg troastthesaime indication.

th ent use t.0.t{.rea
In o Bh5iiBRTERET b ForH @R e Plip Pt g = Fo DR T
comp8$ieen f conibife®Nn6fith) 8t ﬂdjuﬁd%ﬁegrtb QhdApOiticGRERMS tak 8 Rof WAt the
be adm ni stered in conbination with, or adjunctively

diseaseor disqeder being frsptas avithi the EgléhGHuN&cgmpps;tlom eht sonteeenatodiments,

t r n or,, adj unc
the RS Bt B R SR TR R e Rl Sl B Y o
other trsﬂfmhtst contiprésas Et lmeOHaNE tha16H &ichédin the (-3 ef@tiomer. In some
be useful or desirable to

d| msnt s it
embod thedi-19-4H- Eﬂy@@%mn@@m&wsubﬁamtwlld@n@mtmqr@ﬁﬂy pure
- h 0
T B O
enantlk)hEnEall}QMﬂH(-l)FE L@ OPBHITL Imresbmaﬁmmﬂmﬂﬁig‘@ﬁh@lesbh Suitable
O O+ NT conposition tQ be admnistered in
comb%ﬁ‘ﬂ?srf'é? fisersad 1 meye dgtaylam éiart?/re‘%e?lqlb ot her

reatments, conprises E-1IOO4NT that is enriched in
[00211 Néhl'(e not éﬁ%ndm&iﬁéae bound by Ary depdifimpatation.titis believed that the

ablllt}EoflA){ %hng;ll:l tgallﬁﬁgﬁ nggr?%%'%nl S Sﬁuﬁ?ﬁ ¢ aﬁlt g\ﬁ@ﬁ/d/or SHT

transpertbie ds, i pirg résfp@nﬁblb@bﬁieﬁ\'ﬁl&?mi@%ehtl@ PropeftiRk] Has well
nant.i oner i -)-E-1. O O+ NT RePresent ative

al |
preceqaiedip the %él i‘r"ﬁ?ﬂ bs f@ ngleg dligepses or indica
with inhibitors of NE and/or 5HT transporters: urinary disorders such as urinary

ions respond to treatment

incontinence; mood disorders such as depression and seasonal affective disorder (SAD);
cognitive disorders such as dementia; psychotic disorders such as schizophrenia and mania;
anxiety disorders; personality disorders such as ADHD; eating disorders such as anorexia
nervosa and bulimia nervosa; chemical dependencies resulting from addictions to drugs or

substances of abuse such as addictions to nicotine, alcohol, cocaine, heroin, phenobarbital
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conbi nations are discussed in nore detail in a later
section. [0021] Wiile not intending to be bound by any

Wa 0egt3w3zsf operation, it is believed that the RF/US20§8/061189
of AT and NT to inhibit nonoam ne transporters such as
the NE and/or 5HT transporters is, in part,

responsi.ble for their many therapeuti roperties. It
and bR RS SAG AL YOS sRdocpg fisgrielatl e ne
hyperbRIA @b &BiadingRARSEsRderk BHhCA HiGbHIbARARA] kR ptdneaidTRiat

Wi th inhibitors of NE and/or 5HT transportersS: urinary
disordtirspict as $ovigtih’sagndroing agagtrpmesstinalimatdisorders duehi asdrrifablg bowel

Suc epression and seasonal affective. dissor.der
synar B8R AGR! RLr 80 PoBRERENS koot Fhiath SHES WiRhes GORD.
or its &Y 1SR HEGER DY Ght@Ence @Rl HERR figittiana HdwePdikderd RY¢ILAs)dyspepsia
di sorders; personal|t% di sorders such as ADHD; eating

(e.g., apBulgeatiye dysnepsia (MHBY bstdnanegaydiaachpstpain (NGCR); vascular

. [V : chem cal enci j fr .
a5 8RRy RSP UERE LSRR A DR T etgneons e
disord¥ié]iifdludiNg PARiRb &9 disegse, sHoeRand hyseprasio, sexiil dysfunction, pre-

henobar bi t al and benzodi azepi nes; w t hdrawal
mensgyzﬂ ayesheme apd dbromypdeie puulrerdes such as
hyper prol acti naem a; i npul se disorders such as

[0022] rAschissusdet @hewe, &)-diato-KIEEPEToatsminhibits INE atidsdi Bgasspetiets and the

as.Jourette: s syndr . gastrointestipal tract .. .
uptak ¢ P aftor SEh AROHFEl0zt B Sauch o reEbpctosure provides
methddsRH nhibiAfg GHRRE SENE an@BPSHT. Uihefeth@RSeh&ERPPRAMER contacting

reflux disease (GORD, or its synonym GERD), fl atul ence

a NE andfon3HE trahspocter withlan lsoant fi(9of-der@HSNE hgf%ﬁivw@ it uptake

orne ft R Y5u 9 B AL O A58 B

NT. MoaRpasiodifess) taSNERnle SHa tekkgdrtey ascontaztodrvith #nB-10-OH-NT
m scel | aneous ot her di sorders, including Parkinson's

compgsier ardesembndibessin Hysoata ankadinentsdhe bt I00QEFN R cpmpasition

fi . . .

compfi 5T O R 47 B8 ST the O UrB G o G A Biments,the

E-10-0HHNT1 donpusitian domipfisdsrsabstplalle eda@ivin drical 1y plira K9-F1 OEH-NT.
and/ or 5HT. Accordin IB]&, in yet another aspect,  the

In sorge é@bﬁ@mwn@ethss%l%%g | (ERPOFHioR SaEPHfCS| sRANRSTHglly pure

v uptaker©f NE and/ or 5HT. The nethods generally

()Eggtr%}%?\?g contacting a NE and/or 5HT transporter with

vz R o b el A B At B ot s
one ofB&tA @nsgorea] bt Bifits d thedapeutit gﬂﬁ@h fwatds B8 teMhent &f
some enbodi nents, the NE and/or 5HT transporter is

discases ot disolarsihatiirest Eastan oMt.Nredigng by Hysregnleied uptske piysaptake of
NE aEITT, SRS o BT, oy oy mesied
by dybfegulatel uptakBbi Prake bANEGE/ 0@ SBIdtinokaE, but kot limited to, those

. E-10 O+ NT conposition conprises substantially

listed@hayf:i onerical |y pure (-)-E-1 0-OHNT. In sone

enbodi nents, the E-1 O OH4 NT conposition conprises
[00243 hhstoricatkys am@leplyzsqamséncluding those that inhibit reuptake of NE (NRIs) and/or

SHT (SRIs) have been used as a first-line therapy for treating both acute and chronic pain that
is either nociceptive or non-nociceptive in origin, for example, neuropathy, post-herpetic
neuralgia (PHN), pain associated with fibromyalgia, pain associated with irritable bowel
syndrome and interstitial cystitis (Sindrup & Jensen, 1999; Collins et al., 2000; Crowell et
al.,2004). A recent study systematically evaluated the relative activity at the NE and/or SHT
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(-)-E-1 O-OHNT. [0023] The methods can be practiced

invitro wth isolated transporters or cells that
we@x@sass2dne or both transporters, or in vivo BSI/HS2008/061189

t herapeutic approach towards the treatnent of diseases

or disorders that are, at least in part, nediated by

uk t. ak t ak f. .\NE d/ 5
oA Ay R 5 B0 . 30
The eiifecis bsdrvédrephddic thaBsbREREd RUNMNIS R WeatiBOnduRdRKEC Phin

reuptake of NE and/or 5HT include, but are not Ilmted
condigigns. { Neyaely) sampreyndipwith grdatn aifjnit for &eulﬁ%\trmysporter are more

S BB R O RS AR A ARG v

limitdd effitaclyi(see, &.peMuxyer by 1992eablling ebsit QO@@)\JtIﬁd@ﬁdlnCamdﬁBlerhnd
' i s_either nociceptive or non-nociceptive i

placeg(?-;cglilt%quﬁfl@Fa%%hﬁﬁﬂétudﬁé@m@%{lgﬁhe tggfg:yclpféNBémapronhne and the SRI

pro R84 o Erln RSSO RSO
randomivet totrhdpratiline)y(§5%) hscdnfanett ﬂcbrpa&)xbﬁﬁé ?ZE%)]&%%EB)(QWPA)S
Crowel | et ah, 2004 A recent stud

(Atklg%P&aeg o V81 Becepily.ixatinn & duel ST and NEY with pgicagy eithoth SHT
and I\{ﬂﬁtr}ﬁggéﬁ{rs ﬁg%ttflé;ﬂgsgfgu &Ee Erﬁg@h{r?ﬂ%{o%(% Eﬁ%%ﬁt'#ﬁ?%etlc

neuropﬁthechm@dj&eatwé&OOéprkhtem ehgseoed)served clinically
for treating neuropathic pain conditions. Nanely,

[0025F dip NRId®tivity dergorahed hafein for (Y-H-00-CHA TNRakdsahis ReMmp6nd
are npre effective at treating pain and conpounds wth

ideally suisgdelor Hreftreatmpgpt psmmhélf@mtmﬁgﬁmm éyndiiames |I;nd¢qdem

ot 38 ol B o, G iy
robush&ﬁdrpémidtéﬁchcytlm dydeaiipadls bobdthaoctiedptiae Yeflansm Moty pam (see

n&srotl linpe and the SRl paroxetine, reduction in pa
Examip &nb3 a3 [Rgnd nghimprigeiitve eiopathic paimgsee Exarpples 5 and 17- -20)

pin BB, WVSEL 84 RL Lo NS g ko

AT. 1999). Recently, duloxetine, a dual SRI and NRI wth
pot ency at both 5HT and NE transporters, was the first
[0026] Aucpbrdisply, iy &tiahothe edpe@Y@E ptEntidiRIdsuRAB®ALs Mbthods of treating
.di abeti c neuropat hy ( master et ah, 2005; Gol dstein
pain ig agymals,Gpelyding homaps. Tﬁ@ mRhO@%geinwaily cgmptipsadmainisering to a

a8l S LA B Ly SO SeE s

descnibecil hersinredfeotivsto tieatihe painl Mn exAe embBdibfentaihe B2 00-OH-NIY
e applicants and reported herein, (-)-E—I O OH NT
comp%%%%%?qrwl%gd@r H%Télwéeﬁr@n@wm%ély enficheddn ) enpdismer. In

some %bgﬁgﬁﬁ%?ﬁéa % g@t LhMENT QB&@@RME e}%ﬂeg 1%%%%‘[15?%{1? 8m§flcally

non- NnocCl C Ive n ro
pure (Exﬁ-ﬂﬁl(ﬂﬂ-m.ahnboix%-e&ﬂ)odpﬂelﬂs thd’lcd)midmti“ﬁh%hﬁanséJkﬁlantlomerlcally

pure (5%{18%%-1\995“%0' for (-)-E-1O OHNT was equivalent to

[0027] The methods can be used to treat numerous different types of pain syndromes,
including acute or chronic pain that is either nociceptive in origin (for example somatic or
visceral) or non-nociceptive in origin (for example neuropathic or sympathetic). In some
embodiments, the pain is nociceptive pain including, but not limited to, inflammatory pain
such as that associated with IBS or rheumatoid arthritis, pain associated with cancer, and pain

associated with osteoarthritis. In some embodiments the pain is non-nociceptive pain
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AT. [0026] Accordingly, in yet another aspect, the
present disclosure provides nethods of treating pain

wo eoosasased s, i ncl udi ng humans. The net hods geneCEIE2008/061189
conprise admnistering to a mammal suffering from
pain, incl udi ng a human, an anount of an E—IOO—I—NT

bed h ffect t tr
inclofRENRR b BREE G BT RreR oninen e T Bieie Epgei PRoR.
trlgerﬁﬁhﬁplﬁdu%lgla Efol:@;@dpﬁ@falt m@be nfur n_g%@!;th&‘i@élbfb%sl ce%ﬁﬁglﬁ:? fFor

(-) enantionmer. In sone enbodi nents the -
exmbap%ﬁtrplémpamrmm dnego spibsl cond inglrlyyor paiarassasiated with mpultiple

sler A S er i Pty B AP RRoP e ey nherted newropathy

or otHer heduite@nEdoPHthief)027] The net hods can be used to
treat nunerous different types of pain syndrones,

[0028] e Wi MO RNYL &)nﬁfosft‘f%h%]ﬂl Se Q@hﬁ‘nsﬁ&@@ alofie, ¥rif¥8h be administered in
noci ceptive in origin (for exanple somat’ic or
combination Malh) oadjurstively ¢o.cmp or were other drygsusefud rfmetxamrpg @ain and/or

h rrb
other BEHGARE e Ble TR R il B FHES Bt e Yok s bnation
with, bPadjudtivelTe} @k ¥.- RROP-NYnRositibad inf {r8dtR@nt¥rifaraBement

or rheumatoid arthritis, pain associated with cancer,
regimgn @rqRrpvided dotlater sektiant h osteoarthritis, hi some
enbodi ments the pain i s non-nociceptive pai ni ncl udi ng,

[0029% (Tihe ko1 0- DiI-hNﬂ"exdmtmsltmﬂyd@pﬁbéﬁ ler¢giniate sapettedtd provide significant
trigem nal neuralgia,

advariages Pg%r e%'rfgﬁ“g{el )‘1% 'ég tr%jl&ﬂﬂé’ of FHBIENRAN AR BRTOWar
neuro?@tﬁfcrp%lin ARt dsOMEX 85RI®n tﬁﬂ%ﬁlc shii ?esgzﬁ'i ﬁ%’ﬁ Intréytiﬁ% pain

o spinal” cord injury or palfi assocl
antagsmll@ﬁicsl'llsblstalamrgyeracmter ahd netthapfordiyssoéiated ewﬂnrmgr&ﬁcant weight

gain a&ééﬁ‘ﬁn&g e % fr}%lggliel?i ﬂ%rG%EQ g]ci #ﬁgr@%ﬁf é@g@p?zters] %EIS receptor to

a sign®fJERAS 1dsbe? @xféﬁf‘ ahe h&%fb%rﬁ&%?ﬂﬂﬁ&é’é’éﬁaﬂ&f inid troﬁ@}fi el of
adm ni stered in conbination wth, or adjunctiv y to,

sedatigp @t ‘éﬂseﬁ@ﬁ’(e) Etllﬁ)e(r)HeN T dsmosefatdd fegein to batlfergivpat vivo in treating

o 0oL G RO e ) HB e
E-10-0H- NT défnp@ﬁiﬂtlblﬂ@&dsh‘ﬁﬂ)éd Heoin pRSvide d &%Mreﬁﬁ@&%h&da%ﬁfg ain

in a pain treatpent or managenent reginmen are provid
whilemyninigiggeveight gpingind spdatip9] The E-1 O OH NT conposi t i ons

descri bed herein are expected to provide significant
[0030hdbeFit Hg@H -8V epmghosigensodescrited| herais et expedied@tpravidé additional

opiplanage. pain and ipn particular ne rop t hic

signitEp N AT AL iEn Sstilolival péiblyiiang OLHE sl e Ahidases apd

1nd1caﬁ1@ﬁs ddsedbdddrdidl RoPdXaa @) iaZieadd QT He ltﬂo%&rﬁﬁ]ﬂ%ﬁb&'o‘f cytochrome
receptor, and are t her ef ore associ ated wit

Paso isopmpyiess @éﬂpnﬁe&l@fﬁYwW and asedatsequened ﬁl@@bstralnélcated for use
with sgg%él pl{ng)?)g?%%u § métal;ohzeé Qy %sé\lgnza}lfnmte%.g %Qéxﬁgﬁr} (?rugs that are

known to be metabolized at least in part by CYP2D6, and may therefore be contraindicated

for use with AT and NT, include S-metoprolol, propafenone, timolol, clomipramine,
desipramine, imipramine, paroxetine, haloperidol, risperidone, thioridazine, aripiprazole,
codeine, dextromethorphan, duloxetine, flecainide, mexiletine, ondansetron, tamoxifen,
tramadol and venlafaxine. Exemplary drugs that are known to be metabolized at least in part
by CYP2C19, and may therefore be contraindicated for use with AT and NT, include

omeprazole, lansoprazole, pantoprazole, rabeprazole, diazepam, phenytoin, phenobarbitone,
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a significantly | esser extent, and has proven to not

i nduce sedation in a rodent nodel of sedation at doses
w®@b00gA34385 | O OH NT denponstrated herein to be ePdBUS1008061189

in vivo in treating both nociceptive inflanmatory and

non- noci ceptive neuropathic pain. Thus, the E-10O O+ NT

R BB BT S5 S S ST o
and r?fe!ﬁ'tea edrdin ﬁ!ﬂscu&s@@ ot \@tdit InhObxMple SRasH de%b?lstrate that

scri bed rein are expected to provide additional
(-)- Eépgﬁ)ﬁlfNEm legsopatent agubitantod ﬂ?Otth@‘dPZ@St arsa€ YB2D6 thaorA Bayd NT.

Based I delfor BiSnRiNG G RESER Rk PR R SR PBppitions

describ,étl Q@i&irﬁ%ulﬁ‘bﬁ@eﬂd&pﬁ%y UBdesfrable nidfltofadgdbneds (AR Qua§nd/or NT
a consequence are contrai ndicated for use with several

therapymsspeciahly vhengsedintcambinagion wWith, phadiencsivelyrteglrugs that are
metafefBOPRETE S B e P R e o e
[0031%9{:}?3315 gko%e%? guergp%gé}y Zﬁlsgﬂ\\émergc? pﬁée?ﬂ%gh | nc@gﬁ_ﬁg OH-NT has a

signiflQail P Iewer @ﬁinltyrfopﬁlﬁgéaﬁﬁlc RPN HAACAT Qﬁ’d Nﬁeéﬂﬁl@ilts ya lower

risperidone, fhioridazine, aripiprazole, codeine,

inhibier of bumemBthstrario-ga related gere, (hFREY @Dtmssimn chentielstham AT and
t ranadol af axi,ne.

N, o3 R R T e NRRA 1 Bing il e B e

receplo@s) $iani AT pad NTb)AlQﬂF’[%@egprogé?ﬁes"@&’ ekRfealto E&uﬁ ‘i’n improved clinical
contrai ndicated for use with NT, i nclude

benefgpapiomnsred tOII‘eaﬂﬁ garpNd Aberapy. p%meéipma]poir@;bm@b@fimamnmc receptors

has beZp ARSBRRL R AR, e BERRTERHEVSioh ARsBLE R myacrenersi

receptobseha% e»samepamd foqRbdifee aﬁagése@@ﬁge&olw kel 7000dAs&ST e, 2000;
nore detail in the Exanples section) denonstrat e

Hall ¢f HéstZ({Ol) ~vehile@ntagonistsiishibit fhess ansdgesistelieatsi(Kalsorer of, 1981 Millan
& Cofgﬁégl‘gg@l @@goﬁzpaz Y@% A%ﬁ{% néeer} S etg J)e{h%)ﬁflé h[] any theory of

'S surprising e e Y,
operafior, @1@ck1ﬁiﬂitedahal Cp&hérlt@ﬁéatdﬁﬁzﬁlh ItIErBE-IDHDHlNTT wedpékitions described

hereirgapHEERAGHeRPT WEPERIYE e beA s Ry poiens Wowell Wik AT andior NT.
t
SpeciGIR A& é@gct\éﬁ i t ﬁfen%%éé&‘a \M‘k()}? h%g% g% O%{, #ﬂs%otnﬁﬁ)tsu%&g 8escr1bed

met abol | z RSt n part
herein wdbaxpynwe m&ﬁ&m'pn td theasdakd drdged?cug mtenacmcms ragd yedation and
di s o¥ecﬁe aﬁ; Ilcatstht (-)- O O+ NT has a
appet "i‘@fﬁ‘i °tS e§ ?‘ﬁ’ $9f cp Otﬁﬁ%&ﬁn%F@SPB@pattb%paﬂents

treated Q@tﬂ AT a R TN-fmde%?i hcit ghltn%al@ntl (ﬁ@é{@)sésn g—l)-@ 16-9- 9{}" aﬁﬂff?&d much

Et her-a- Go-go rel ated gene ( assiumc
less constipatiom thard ATTandaNT in 8 rddessmade] axfj gastsiintestiabl mdtiktyer gi ¢
receptors, including both (X1, and a2 adrenergic

[0032] Hakkd Ag"Shnd'Nﬂalﬂ )iqa_ 16u@H-NIT dd\dsgloofmthgtﬁﬁ;fé o%raaﬁb?éigh@&céﬁt&s
cted t t lnln‘prove clinlica enefits as
There@’é‘?rﬁ%?@&% gh /ﬁ §TQH1W EQTRPQSHiOns described heyein are Alsp Bxpactsd to be
superiBf to AP GAE N if thECERL AL tDE pain. Indeed, as illustrated in FIGs. 3 & 4,
(-)-E-10-OH-NT proved superior to AT in rodent models of both nociceptive and non-

nociceptive pain.

[0033] Although the synthesis of (+)-E-10-OH-NT has been reported in the literature (Remy
et al., 1973), to date, the chiral synthesis of the individual (+) and (-) enantiomers has never

been reported. Thus, in still another aspect, the present disclosure provides chiral-specific
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has been |inked to dry nouth, constipation and bl urred

vi sion. Agonists of the a2 adrenergic receptors have
whems/13pdrted to produce anal gesia (Ongi oco ePCHIIS2008/061189

2000; Asano et al. , 2000; Hall et al, 2001), while

antagoni sts inhibit these anal gesic effects (Kalso et

et o B SO S S e
meth6ds, @REEREal %bciﬁctmétﬁo@Qﬁ%?ﬁﬁgsiiihgttheqﬁiehﬁ%iﬁe%1.r eated

with the E-1O OH NT conp0OsitionsS described herein wll
1AL R A B S DB RABRLS o
(+)-EEHpOEL BT €0 pAGiGHINT dree) xd (4 drantdeSol B} NT

co tio Cri rein will experience, in ,
bromGRaYRste 4 reho it PR S henol oA s gRBieRmdespectively.
. H i N f 3 i
e
configeraii@nofsthe claed] d 0-caittoln ofThea(r)l atNi(-) emationhersadf compbwnadsettiave not

oral.. doses, (-)-E- IO NT. pr.oduced ch less L
been GifhlishAEH: KarprRebi PR TS OR G aR e Hdaa1 group o this chiral
R A P 4 1 ) S0
stereqchemjstrgr ElowEnen, dfeahialifyrofichmpoyndstTmaybd ipféprédNFom the absolute

stero TR D3 AT BhfEepi e e P ol R vt Berdictenminedy xoray
crystdld@ROHic aadlysik LB elemMIgE shifof (-fB. 1308 4T, (-)-E-1 0-OFNT
proved superior to AT in rodent nodels of both

00 RSB ORISR 01 PP
reducingd:-b+(y-bramoprepylens)- B, 1 latlihyd7B)-oxd-6 Hetlibenzo fali} -og bloheptene

o BB B ELSLAL t5erhe 208 it S oroiin
taly36 ROSH-limb ey &k b J ' _speci idi
cataly3 Y al -Hsnpgggl RERBER bR Bl stftabYc ﬂ’éﬁ‘l shecilc oxazgborolidine

catalystsan illusteated wfFIG. 1B GHsddic emhodiment] the ehiralsspéeific f or

he..qet hod j ral L.f i t hods _of
e LT ST T M——
“TaSEOBS] ' | B{)e$i 7f i iral-
CToseberl i 095 1 B S g, e i

speciffc gxagahorydinanatalys ig @Raﬁetnﬁthyl-enadiﬂ;wmﬂwdfo-mfa%
- - 10 -4 TR DAY G 0%y
oxen PR TR CHS e PR AR, st e

+)-7 d (-)-7, respectively, in FIG
100367 f R B UG %9@%@%8&-&%% b pynthesizedfioi miesmediotss -7
d (-9 i “ti ' fi 1AREse. 7 ot
o e et R PR R fes WA ROMRRR. [ At
embodimentef the synthesishiidizongyTB S aothp chivaltdpesific atabist is dlfusanated in FIG.

R e B 6 by
(H)-ELDOEINT add L)EOf0-OPURPYRA Be Zeaﬁﬁ%sf}ﬁhésmeﬁriﬁ ﬁ%hf FAWith&in
o (-ETOH N (e

absol ute sterochem stry o icted in

enantipmegic pyrity\giigedatenslan98m det er mi ned by X-ray

—d
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crystal l ographic analysis of the malate salt of
(-)-E-10O-OH NT. [0035] Methods of synthesizing chiral

WO pdoensmseli ates (+)-7 and (-)-7 generally conprPGBUS2008/061189
reduci ng E-5-(g-bronopropylidene)- 10, 11-di hydro-
10- oxo- 5H-di benzo [a, d] -cycl oheptene (illustrated as

Cﬁf??%ﬁﬁ ' i resence of a
7. c - Bg‘émﬁb&@%ﬁﬁ&ﬁﬁﬁ catalyst. Non-limting
[003EIGP I Alpyowddsasl exemprrPichethctiadlcn BO usA to SPRRés ZeC
oxazaborolidine catalysts are illustrated 1n FIG |B.
enantiomegisgHy gisddn-Felt-OH-Niand Ki)rEdl 0N ¢
oxazaborolidine catalyst is
[003§] 74 6) 1B-prastidhgslexemplady ghodiinpets lof diicel 3pewnfico2azeabaplidine katalysts

that caf b2 s f T Bt St s T Wi pec 18

10034753852 BEid et greraoh desh mEHARsEe Rgatpslatiyeestpof ()-B-10-OHNT as
pgﬁﬁ 42N y - ' -10 i FIG 1B,

eom yi e%%}g&d{dﬁﬁ%&[‘%ﬁ@gﬁﬁm @%Q%ﬁﬂﬁ andI " )

NT _can, be synt hesi zed .from.i nt er nedi at es
onad G55 b WS S U5 ST B B LA S, o
(-)-E{10tGHNET had@spatéd 1 ATEiMY todehi@oddh of RESitdptise aifadhaBR pain;
of the synthesis utilizing CBS as the chiral-specific
[00419 316! ¥ ptovides algrdphl detloRGtratheth&Gsupefior ditfallbdyiidefiihSy of
schenme under the reaction conditions provided in the
(-)-E-EQANHiNEE assenmpagesl to(AY ik ogle@Hndie] afidorf-nycigeptiQe @bhrdffathic pain;
can be readily synthesized in high yield with an
[00424 ¥3@t 5 prowides agraphtdemohstgatiatiee supesior f9perfies BRHEE-10-OH-NT on

DESCRI PTI ON OF. THE FI GURES [ 0037] FIG._ .1 A provides an
gastf%&‘éﬁﬁ}agwt&%‘ﬁ% 2 R T AN §yhe fdsnigodel of GIT;
enantionerically pure (+)-E-10-OH NT and )
[0043] F{Gg6 fiw@sﬁhmbsqlgwrp@pﬁw@on of (pr-Bvli0d@H-MX entpblishgd by X-ray
' f chiral -specific oxazaborolidine
crystagfagggaﬂl)}fg?agglﬁrﬁlg

at can be used in the synthetic schene

i strated in F | A, [00 FI G 2 proyides.a graph
10044} E1G 1 P35 Sroeh Sepionitie s fpdmic Srntacy 3°
-)-E-1 0 0TEN 1 QdmiphrediStio ¢ PR AIEGHLIQ T AR et (MNLEL 10-OheNT i
© rotarod nodel of ggdgtEi on, [(.)040]C FI é\MS provi de?thT ma
rodengymgdel ddanpmeticentivegettopathiqpain;or ant i hyper al gesi c
efficacy of (-)-E-1O O+ NT as conpared to AT in a
[0045] b8er® prowilles a gfaphalemoegitating thendrtiattodynie yffipadynof [ 0041]

FIG. 4 provi raph denonstrating the superior
orallyginiiebia - DrOHERE P sotmparsd f ek QRPN TAR M QB dat model
of nof-BodNeptiRe ﬁeﬁrgggﬂfc paRgel of non-nociceptive neuropathic

pain; [0042] FIG "5 provides a graph denonstrating the

rd I ' Of. O NT, qn . .
10046 80 Py BEF PR Bonlhoe, 0n FEA iidile B spomopsgstaionshies for
amitriptydin®lin & rodent moésitof Ao edptiot ifHahimdt684sn;FI G 6 depicts

t he absolute configuration of (-)-E- IO O+ NT

[0047¢F1@DI0 B eidedy cubvé @dpicting the FCA and rotarod dose-response relationships

for (-)-E-10-OH-NT in a rodent model of nociceptive inflammatory pain;

[0048] FIG. 11 provides a graph demonstrating the dose-related antihyperalgesic activity of
(-)-E-10-OH-NT in a rodent model of nociceptive inflammatory pain;

[0049] FIG. 12 provides a graph demonstrating the absence of substantial antihyperalgesic
activity exhibited by (+)-E-10-OH-NT in a rodent model of nociceptive inflammatory pain;
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crystal |l ographic analysis; [0044] FIG 7 provides a
graph denonstrating the superior antiallodynic
webdosaasys of (-)-E-1 O OH NT as conpared to PCT/US2008/061189
(+)-E-10-O4NT, racemic ()-E-1OOHNT and AT in a
rodent nodel of non-nociceptive neuropathic pain;

5],FI G, 8 proyides a graph deponstrating the. ..
(006213 Biyies 2 e SrRiElRs G RERRA| Sty alassic activity of
the efantiofretsGfE-H NORNTCAMBAGH Mdde! HRtocRlep@iB inflhRinstdrPPainh

a rodent nodel of non-nociceptive neuropathic pain;

6 [ ve depi ot ik = .
00060k 109351 A5 e AR BRSO, BERciomer
of E-1 0+O3-Nddigrat roded e odef ofaciceptite mfamnfataypainor y pai n;

[0047] FIG 10 provides a curve depicting the FCA and
[0052]dRIGr DI Pasides appaptsdeniclRAIRNHO h@B/ifyDT afmitipEAinO(AH Mhthe rat

in, a r_?dent node] of _nociceptive inflammatory pain;
Forcid&)’ﬂ‘g] &t modehofiflepigsd@d a graph denonstrating the

dose-rel ated antihyperal gesic activity of
[0053] HIGE] {BpoMidey aignapd deowpastratingdhe acsivityof (941 §-0F-NT in the rat

indfl.a orvi pai n: [0049] .FIG 12 provides a graph
Forceg;gn%lﬁns%%fqoﬁal%t?{ép%@% dof substanti al
I,.h ral gesic actjvity exhipited by (+)-E-10-OQH NT
osdi il Y8 pi S adrh fdeﬁweﬁ%aéwsitgaé, #1thS damEesIFTeds 4 nE-10-OH-NT
i o000 B, AR 151 A0 PR S TSu et o
depressiamt i omers of E-1O-OHNT in a rodent nodel of

noci ceptive inflammtory pain; [0051] FIG 14 provides
8. aDEBANEDDESCRIBTION anti hyperal gesic activity of the

06l ceft TUDH A GO DS ¢ERERIs ETeRS, 5
[0055) T peREnt@li @I ARF GRBEASEdApdsRtbns REmAFkihY kleYE-BEometrical isomers
amtriptyline (AT) in the rat Forced Swm TeSt nodel

of thegfomieqt mejor orefabpiBsE thervell-knsen pricyelic estideprpssapls amitriptyline

nstrati h iyi f (-)-E-| + NT_ i h
) TR Bl S St Gemgbiro Fiwldigty P bfyaro-si-
dibenkd[@d]dyelohBpten-10a% (RfdFedRb het RS Fd-OMINIMR G uskatel MR low:
dosages tested, (+)-E-10-OH NT did not display
statistically significant actpMity in the rat Forced
Swi m Test nodel of deprgssio
8.1 E-1 0O OH NT COVPOUNDS~/
present disclosure con
the E-geonetrical isonery off th
nmetabolite of the well-known tricyclic antidepressants
amtriptyline

[0056] Owing to the chirality at the carbon at the 10-position (indicated with an asterisk), the
E-geometrical isomer comprises two enantiomers: (+)-E-10-OH-NT and (-)-E-10-OH-NT.
The absolute configurations about the chiral 10-carbon of the (-) isomer, established by x-ray
crystallographic analysis, is depicted in FIG. 6. Therefore the chirality of the (-) and (+)

isomers is as depicted below:
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(AT) and nortriptyline (NT):
(S/R)-5-[3-Met hyl am no-prop-(E)-ylidene]-10,I
wo 208hyded- S5Hdi benzo[ a, d] cycl ohept en- 10-ol (redBPUS®AS/061189

to herein as "E-1O O NT"), illustrated bel ow. [0056]
OnM ng to the chirality at the carbon at the
10-position (indicated with an asterisk), the
E- geonetrical i Oktonpri ses two enan@l—brrers
(+)-E-10- O+ NT
configuratig
i soner, estal
anal ysi s, isstuep er ¢
chirality of t e -) and (+) i somer's _Ps as deplcted
bel ow. (-)-E-1 O G+ NT (+)-E-10-O4 NT [0057] In the
various conpositions described hergin, the E-1 O OH NT
conpound can bH present as a non- rcem ¢ m xture
enriched in the (-) enantioner, as the substantially
enant i onmer i c&)B1GOHENT-) enant i ONE-1010RBNT he
enantionerically pure (-) enantioner. In a specific
enbodi ment, the E-10O OH NT conpositions descri bed
herein conprise E-1O O+ NT that is substantially

[00573 i tHel vaRBH CoMpakitions aes(cnbedfhérgn% L1 0-OH-&TA ound can be
speci fic enbodi nent, the E- O OH NT conposi ti ons

presepfeas @ropedcnee @‘untumrchscéuﬁhc O) erpntipmenaats thessubstantially

enant FRATARY Blnk s R of & g peRtiplie oy B LD enanitier Ina

specifhanbodififet, M 1 0T -NeN@H RIS dEscAbEP BEbin! BnfHKSES S
over the other enantioner, /.e., when that enanti oner

E-10-05Hpi]j thatgs mi:rstantlhlé)ne@m@mﬁncaﬂe st @)-EELO-OHANT NTn amothérespecific

0SI t. hat enriched i
embolHIRE T LS ORAFP TREPOUIAR dtuetPe Mt re A Qriag; that s
enant@hmbalgoﬁﬁrem% 180M4-N9I0% or even nore, of the
speci fic enantionmer. The anmount of enrichnent of a

[0058p s'z\[stds@dlhe%éme&‘ @é}ﬁ]i)&ﬁﬁfn 18 8¢hrRBie® Ol d Bl S Btio éner when that

convent i onal ana ytical nmethods routinely use
enantiopes & prrient imgxicessoer the pthei erwintidinry i KlyWhsp det cnmmmy:r

compfl 515 BF0F 5 B 20 GO o SRR S0 capsion

is enriahmnm@sﬁaneﬁ enh§Hibntkr GHAN QPBEART RBIPrRe 8@AY BbSut 69b4) 90%, 80%,
chiral colums. [0059] In sone enbodi ments, a single

90%, ananeninererofithe $peb@0§ub@tmﬁn dihe ymbrleteofcwhrltﬂhment of a particular

cans 3R DAL R PSR bRy s

skilled Bfthefrtf 1heluamgNN/IR€b@e¢tﬂ£§6@py’ iadhepasdnce Bﬁ‘éhlﬁﬂi shlft reagents, gas
est abl i shed usi ng conventional anal ytical methods

chromatngranhéq snalisiscisisig chirabeolwnns knd highrpresserediquid ehueratagraphic
analyglggmﬁgm%ggolgﬁ nti oned above. In sone enbodiments, the

sirted enanti orrer may be | ess than 10%
0 0 0
[0059i@r SO X:% %Iirggrﬁg % stlr?g & er?aﬂ iom ? w1ll/%e su sta151t'1/glly f{ge of t?le 2%

corresponding enantiomer. By “substantially free of” is meant that the composition

comprises less than about 10% of the specified undesired enantiomer as established using
conventional analytical methods routinely used by those of skill in the art, such as the
methods mentioned above. In some embodiments, the amount of undesired enantiomer may
be less than 10%, for example, less than 9%, 8%, 7%, 6%, 5%, 4%, 3%, 2%, 1% or even less.

Enantiomerically enriched compositions that contain at least about 95% of a specified
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Enantionerically enriched conpositions that contain at
| east about 95% of a specifiedenantioner are referred

WO 200Ra@seeh as "substantially enantionerically por/eEs2008/061189
Conpositions that contain at |east about 99% of a
specified enantioner are referred to herein as

enantionerically.purge. ' [0060] In sonme enbodingnts,
enanti TRt G R hetkil 5 ‘Sipstinte yenwoeﬁslﬁﬂfycmﬁfxés pmBeyitions that

conta#EHAEsPSsbub 99%' df a%ﬁE&ﬂéd"erﬁnth%MefEH@& to h»cerem as
approxi mately 60% 70% 80% or 90% pure in the

“enarftiomeEichly @eNT. St at ed anot her way, the (- ) enant i oner
is present at an enantiomeric excess (ee) in the range
[0060}fIn abroe tmbOdimeats, B0 eﬂﬁntﬁﬁléﬁaelly érichedrE- HPGH-NTFC?,‘ompositions

di pents,. the t| ally enantionerical |

descrﬁga TSR ot %Epl&gé dhatds apnroemately 69%: <t 3% or 90% pure in
L {o-OFNT ¢ X

o LB AL S0 BNy PR P A
excess §eep nrethemangerof ahomnﬁﬂnf(b @6err 90 %eecdﬁ Soina spdeifia mbmhménts the

t 95-98 % e). INn_s cific enbodi ment t.he
s SR SRR o BB R R sPE e Sonan
E-104a5T #8d;s Qﬁﬁr%kﬁ‘né%& 531939 ﬁr@irgﬁel\(ﬂi eklgﬁ’tz ét; stated another - way,

appr oxi mat e 99.0 to 100 opure 1n’t énan
the (- }Eal(bGHaNEtlhmesemW art ¢renfiomerfic £x0e@HnltHe rasng@ofeaimut 95-98 %ee).

i sof oSO RN S SR b Bt R B S i
describ@& 'héh‘éﬁh dontdth BHONDHCQTRRA 4 4 §x1hﬁtegfﬂ9§b td R‘ﬁ)% Sure in the (-)
O OHNT is approxi matel y

enantgm% stggd anotg veyy, 98.(7);E-99-@H- mls@rmentlmepammmer exbess in the

0 .the h t.abol it
rengelsithpF 30 B0 odcdonpeetimbhiRE Sretily tpon iy e
E-10 IQIH mnmtpo@n@ng prWhieReheH420- (ﬁmm dppiokifateN09. G 99.1, 99.2,
ht to be hydroxylated by this enzyrremahlghly
99.3, Q%r 398964, 8. 7\;\59/ 8¢ %3’ 9 heIQO"/jw p@wantﬂimﬁﬁaﬁmauﬁoreen O OH NT

{see, e.g., Nordin & Bertilsson, 1995). Thus, in
[0061] e wivy, th¢ hydrExyraetabslNEs cnfetncjmémasﬂdle;lresdalﬁ deups ka'rcofomgb«t ay the

N R SR T T T R
enzyrﬁ@ﬁ%ﬁ?ﬁl‘y@fb?e&f)ecﬁfc)wg tb@ié{?}%nﬁ&%@#&@ 10303 (88 1 Lo, Nordln

neans typl cal y W | not Il eve enantioneric puritie
& Berilsson08) S FoFhusxiarthéaey, (I-)‘lE-ﬂIQeOH;NT ot beisniatddddsn blologlcal

ri be n the ect nt i. omer
souc i SbieB B ol S GThR B5G0SD + 8RR b Eprpspinte tha
compsiliorSsI) L MBIOIRINT pvRiiced Uysyadti®uRens dypiefif} wilDh&SBhieve
specifically noted otherw se, the enantionerically

enanq@meec purite s 109%e dﬁag@gampl@nm the Sﬁﬁhdﬁ@dnﬁ@@l desegibed in the

e SRR, o A5 LRTHRSP 8 o o o

enantmmegamypﬁ;iuysachtelved,enant ionmerically pure E-10 OH NT
conpositions described herein can contain from about

[00629 9114 speRi ARyt 5108 BiHANRE | théddhtiBERcally pure E-10-OH-NT
compositions described herein are intended to include enantiomerically pure (-)-E-10-OH-NT
of both biological and synthetic origins. Thus, the enantiomerically pure E-10-OH-NT
compositions described herein can contain from about 99% up to 100% enantiomerically pure

(-)-E-10-OH-NT.
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(-)-E-10- O+ NT.[0063] Enbodi nents of enantionerically
pure E-1 O OH NT conpositions that are of biol ogical

w@eoogitsu3ti . e., isolated from biol ogi cal sourceB)T/E8ZH08/061189
that therefore nmay contai n 100% (-)-E-1 O O+ NT, are
referred to herein as biologically derived

T G R o TR
blologiéhlcﬂrigim (.‘zft| |1ébla§i8dl frﬁﬁl%lglﬁgﬁbl SRk Catld| tMatﬂh@rSfore may contain 100%
()-E% - E- Enbodi ments of enantionerically pure

Dr@i@}ﬁf NFTe tétprﬁzslstpthﬁma& ‘Traglogicallyodersipd ehasttiomenicaldyi wre

om IR BT BEu A B
“blolbgiadllytdmwed ericatiometiedly pire (-3&s10-0PPNIT "9 8¥bolients of

typically less than 100% (-)-E-1 O O4 NT, are referred
enantiggnesically qurgds-1Q- (RN ¢ampasifions thay arg of ﬁmthetmmglmamlydmg

comeB¥fifntpfred € b BB RAT R ot 5 R4 Yy Cveaps,
and thie thevefdrearoatuin sttedst asdut 99U b typitall ﬂe@tﬁl{h NTO% (-)-E-10-OH-NT,
al l'y derived enantjoneri call

h
are re?yr?etdég flﬂe%mwywmca% ly grred pagdemeniod aally pe mere(( yE-10-OH-NT
compBifiBhd © 'ﬁl(ew%bg §gh O qat(ﬁolg g@{ is&e ot n ‘foc' hérBintdd af)h{gﬁ]eq(%aﬁy derived

about 99 to i ng upon
enanthlmmfmdkbxdpmé 5) E—ﬂl@-CEE-I-INT Ot yiNfhetiasilybderive & sedmtiotnritdld pure

[ hefreebse or in the formof a
()-E ﬁﬁ{@? Sf#twolg%’ﬁﬁh% confaindhe (1) GRAPIOMGR I ansepeptiomericgsyegss in the

rangeTA0GHBNL 99 obfae E-1 O-OH-NT is present in the
composition in the formof a pharmaceuti cal 'y

[00641%@91{1&% lgp %: %nt%feég %lst%e %-gp Hﬁﬁg#&f éet %ﬁe ent in the composition

as theﬁfh:d‘hﬂiaaﬂtdr a ihy fomeodd saip fe ebhmpleeartifsd additional salt. In some
activities of the parent conpound and

| |
emboam 65, ed-d hfqa%@i%wfpé@seafdmthﬁ qmpasition 1p herfgrrams a
phamf%@ﬁtf@ﬁ Ede?ﬁlb Ysaft® H&rﬁﬁ#’f%hﬁﬁhﬁéuﬁ&‘ﬁglégcée[:sn?a%'léjsalts are those salts

diti o for me I nor gani
that retgindsbstaminilg @n¢ or moredsf theidésiabdl 9h£irnrac¢_f)lo gigulrggtivities of the parent

comp ﬂ%{ﬁﬁﬁe l{tﬁ}lg,g%i}}/ Qﬁg @g%@?ﬁ@hﬂgﬁ%hﬁ% ? dlapgn Sa:lzpte%ltically acceptable
salts 1HVI‘JH@5@H ?ngj(gtlglg il;agé fﬁ@n&ﬂ ngi‘iﬁgf Eglfdsgoa I%?% Aic a01ds énorganlc acids

hydr obr o , rnc
suitablg for fearmdng pharmiacesyinaliyi a:ccepiabie amd adfrtiohiskles m&ugarhyovay of

e g RO A A P, MRS L sSagpLabl e,

hydriddiéliet @Y, s@furicAeed, nfridalid; pﬁd’s#)ﬁdriéoic [thE 1iRE ] gr amc amds suitable
propi oni ¢ aci d, hexanoi ¢ ac cycl opent anépr 6pi oni

for foppaing ,phgnn}aeemtlcellaemptablcaacnd:achlmmx safty msnbudc cwey of a(atnprte and

d I
vk, RS, B R l o o ™ ' °

cyclo%tfn pﬂo@o@l(d tid, beyane ﬁm@%yﬁhc 301(14?}}”@& Q¥MPREFONid, malonic acid,
enzic acid, cinnamc acid, delic acid

succin¢ peifl gnplicorids maleigecidefumaric apd; tRatatie aiflovitris aatd p@lmltlc acid,
benzof! Al?cﬂ %%ﬂﬂy%%x%'nggogl) b%nzw a01|a acplgnaquug lejllclfdorrr]llagde?'% acid, alkylsulfomc

acids (e.g., methanesulfonic acid, ethanesulfonic acid, 1,2-ethane-disulfonic acid, 2-

hydroxyethanesulfonic acid, etc.), arylsulfonic acids (e.g., benzenesulfonic acid, 4-
chlorobenzenesulfonic acid, 2-naphthalenesulfonic acid, 4-tuluenesulfonic acid,

camphorsulfonic acid, etc.), 4-methylbicyclo[2.2.2]-oct-2-ene-1-carboxylic acid,
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hydr oxyet hanesul fonic acid, etc.), arylsulfonic acids

(e.qg., benzenesul fonic acid, 4- chlorobenzenesul fonic
waedod13@32hnapht hal enesul foni ¢ aci d, 4-tul uenesuPdDOFIN08/061189

aci d, canphorsulfonic acid, etc.),

4- et hyl bi cycl o[ 2. 2. 2] - oct - 2- ene | - carboxylic

ci d, gl ucohept o |c aci d, pr.o I c_.aci
shued i G BR PO P BRI i TG T S Cat 151 thiytaceti acid
lauryl iyl asidl %l‘ﬂlf:d)rﬁc a&t dgluﬁln‘t'@&’cﬁdi ChyﬁFdxg'n d}ﬂitﬁﬂl@ﬂ&l& Afitdic acid,
hydroxynap thoic acid, salicylic aci stearic acld,

stearigaeigninaceni¢ acidcand thhbkd. i ke. [ 0065] In some
enbodi ments, the E-E1O OHNT is present in the
[006X]dnpase bmbndiastn‘asnthﬂ@h@}m{-hﬁ" | id pacdetnttin the eadositionras an organic

., € | e n aC| addi t salt forned th an .organic
acid G0 PRSB Y R e AR Rl TRy Am e A Selected
from Elﬁﬁh@ héid AChnthlic Egigﬁdﬁh sﬁécnhé a¥@! | known in the art that

fferent salt forns conpounds may exhi bit
[oossj'lg( fs?:&et‘i’qlleng%‘%f?%%dxf tlczlgk%ﬁe f‘?z{l}ﬁ ofihs Sf‘c:ao'ﬁ%o%ndsdﬁl% AP different

propetes; Q&h@p,l for éx&hﬁ)le elifferentt tokiaRieha@ubilitis CBtﬂﬁl@t@bsE h@droscopicities,
addjtion salts formed wth

efc. Iihésclml disgeyeged %&) -RakleOENT gxidrpdgition splés fosmed with succinic
acid égk%cﬁpa'té éa‘it%?ellgl%:m §?¢1érfr?r)g Félﬂl@ih%{n&'a%ﬁé Q%Engé/ﬁil tﬁa% Egl-%;[r (g-r(r)H-NT salts

ts tor elc
formazk wish alaledingcid (4.4 a’tgllmb amichre orysfajlijleds aatiecand non-hygroscopic.

A S 1 5 e B A 50 o

‘ prev1$t%l}dﬁ’s%ﬁ t& ﬁ@éetlfé)ﬂt%pvdlﬁ‘rﬁtgég Scérﬁ%%ﬂ L0 'i‘9§%1= #ls expO8Ed that the

it is expected ci nate sal
succirfaty seEt-sIO@(—O}E-l\ﬂ'OiﬁNThaH}ehmpemr promepiest iFes exdagple, maleic acid

e G o T e TR R TSR G, 1
antlclﬁgt&@)hat tHe suiScifdté 4 WAl BHe shdriok RHBHGRE @@El@oﬁgkﬁl ek

ave Ihtgerlor ADVE and toxicol ogical safety properti‘es
propertigsrthanige maleate salts aﬂcpordAtginnni sorge ymbpdineotsethe (-)-E-10-OH-NT
NT constituting the

°°n5t§%t}ﬁ§g@f’ F?%Rdﬁltéonalsg’db‘é pals %a%s_;It [0067] The

100675 7he B Hsn o R en it 1 @ grfrsdhees g{ﬁ%ngag‘fh%%é%!}%m the
compgﬁflfﬁ 1rpdfnh¥$lroﬁ§ﬂ)r91eof 1 chibfe inAh¥Sh aséﬁ:l\)ﬁ@é shd? gt ?fate The

drate degree and identity of solvating solvent
degrewandl 1dde1pﬁemif ,SOllVﬂltl mpsol vent wilt tiepend,nd |partpmshummcms used to

nt hesi ze .a he E-
synthad st s BSBERH Cmpgpnty, rocist b hrgmn s seecibrdly
indicRPEBEH R the e%p}e@slé?ﬁs '}Efao dﬁ Nfr’" Y& H NOH-NT (D-E-10-OH-NT and
+) - E- 10- O NT and (-)-E- are intended to
(-)-E-1 €I\ @t lintended ta intlugle aélcsahtaad/ansdvate dmylthr Ay drafediormes of the
th%’conpounds. 8.2 METHODS OF SYNTHESI S [ 0068] The
COmPPURISE. | O OH NT conpound can be synt hesized or prepared

"9 REEFR8Rs oF synTHESIS
[0068] The (-)-E-10-OH-NT compound can be synthesized or prepared using methods
described in the literature, for example, racemic (+)-E-10-OH-NT can be synthesized as
described in Bertrand ef al., 1994 and Lassen et al., 1983, the disclosures of which are
incorporated herein by reference. Enantiomerically enriched compositions of

(-)-E-10-OH-NT can be prepared from such racemic mixtures by isolating the desired
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described in the literature, for exanple, racemc

()-E-1O O+ NT can be synthesized as described in
w@eoosnauses et al, 1994 and Lassen et al., 1983, Pe11©S2008/061189

di scl osures of which are incorporated herein by

reference. Enantionerically enriched conpositions of

-)-E- 1.0 NT d f such race
enaniigrhr 141G Sadarg FitPhass of HEPR S ralieith F Smangal Semeption
Techfilqaew a Phabidah agproath ghomal separation {see, e.g.,

Chiral Separation Techniques: A Practical Approach

[0069'101914()ther 9%9& tﬁ@?Is@%ﬁu@M&es%ea&@ of Iﬁl‘fésf}ﬁ‘g cl%antlomerlcally

provid ans of synth i ng enanti‘oner
pure 1sgnnmsr® 10 E)H-NTMnchlunsl sigcifivi syathesip eeilfods. A;are:kbmp]asy

embe B 6L e g S b oS LR Qg E DY (-GN and

(-)-E10)0EEN PisQudiatd Sinl HIGUY ?Ar @la%@rdh{g BIFFG. | A thé@@&&lb{sl%ft 0

FIG |A the E-isoners of 5-(g-bronmopropylidene)-1
5- (v-bromopmbdcm)dﬁ,d 1 Sithydirdyd 00D eh Hhilibeyzri[abpycdoheptene (compound 6)

d h ] .
is reduf QIR fretther Br & SRRrfls brirabRRaRg Sodlelibstrptsd ay
compdEndsBROHAdR-19)] AsamghtriRedOthe SASombl dhé @étﬁsjszt (5119) yields the (-)

S-isoner of the catalyst (S-10 vyiel th

enantigipgitol ér(%'rbf@iflolﬁopﬂldﬁn@)'rﬂbébégﬁ}’d@elﬂapm 5H;diberngoaklraycloheptene

(comp PR Pl BE R o e YRS BTES e IR e e
1nter1fldt)1at€s caﬁhﬁ&ﬁbd cuneEfi@tioah&s regpdttivh e ]Q-QOQQHNT hed to
eir respective (+)-E-10- Nran -E-1 O O+ NT

()Eﬂp&lﬁdﬁigp@ﬁuﬁébw@a@ﬁowthnn@hﬂymm ne [0070] The

conpound 6 starting material can be synthesized using
[0070}diha edepdersté Stbﬁnhglmattrmi chin besytthasezed seieg metlpds described in the

d 19 t
S T T N LT A
incorp¥rhRd BgtréfeRnYs). tA]ﬁﬁa@@@l yPfes i BeSniRgiza8 ad Il E RIS G. 1A.

in FIG, IA Specific cond|t| ons for each illustrated
Specifie spndifiensgppeach dlustmatedistepirapysividsd e Brei Examplles[segion}| | n

FIG I|A a specific chiral-specific oxazaborolidine
[00714 dn EIG skA, iasspe¢ifia shilrzdtSpdciﬁﬂ)mﬂabmbhdmb csqahnst ik iiltustrated. Other

oxaz.abor ol cat al ysts al s ed Speci.fic
chira R B B APt araIee Rpl At ResPd: Saedthe FPISSETEIQD -

exampleSareliBustfBtddSin FYG! AYER FO6. MBIV By n@g ?&"tl‘x}k?ﬁéhl' (ﬂ:scnbed in
tsuno et ah, 1983 (catalyst 10a), rey

Itsung efat/.all §83 (CI@bDSt 1040.(Corey eiadl,, 198D @ca(aijﬁslt ﬂiOly)S Hofi®e)ql., 1994 (catalyst

109, B o B 00 P L B LGB S e

asymettcaM@etibY at gy BT thedns r@%c‘iﬂgﬁﬁf@rﬂ B hgglﬂ? {nfluenced by the
i nfluenced by the variant group attached to the bordn

variarg g aftarkedge d;lnmbqram atom. flhrsegtowpcdn he tanqﬁbtptﬂtcamamcular substrate,

o] nost ,Co dr ogen o

althouc% n%%t ﬁg)r'nmoni § glggro%orgg &JeglhTﬂﬁ ﬁ%ﬁe’ﬁyet P’lgttad%lF%H’ the boron
atom dir€uR thie fkefé‘)th folenkit ;0688 wa§ thdtAkbré b BisehHaldniértibh Bétween the

there is mnimal interaction between the
B-R group and the small substituent of the ketone (for details regarding mechanistic studies,
see Kim et al., 2006). General conditions under which the reduction can be carried out are
described in the aforecited references and also in Corey et al., 1991; Corey et al., 1992;
Corey et al., 1998; Paterson ef al., 2005; Zartman et al., 2005; Tagat et al., 2004; Duquette ef
al., 2003; Yanagi et al., 2003; and Coe et al., 2003, the disclosures of which are incorporated

herein by reference. The reaction can be carried out using the specific catalyst illustrated in
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B-R group and the small substituent of the ketone (for
details regarding nechanistic studies, see Kimet ah,
WQo®8)343%kner al conditi ons under which the redpCt/USW08/061189
can be carried out are described in the aforecited
references and also in Corey et ah, 1991; Corey et ah,

92; . Cor. et a,, 1998. Paterson.et a |, 5; . Zart pan

FIG. §80g migh M oRl sy patiom GG it s isio 9D b psmed a -
20 ° YR irethe PleseRQF borne-deaethgl subfide cdthiex, B 8escribed in the

di scl osures of which are incorporated herein by
Examplesseetitte. The reaction can be carried out using the

specific catalyst illustrated inFIG 1A in high yield

arfd3 wi tACEIVIEHH ANIIEISES QF THE/COMRXGNDS ANDI9% when

per f or fEAMROSITIANSC in THF in the presence of

oo B R R 0 o
has a BNy M%@@@ﬁﬁéﬁlr@@‘lﬁﬁ%ﬁ?&nsﬁ%ﬁ%ﬂ%@ BOtehfinf®itBrs of

detail in Exanples 4 and 14, |ike AT
NE uptake. B-)-B- IGHONIN R abso bimdsrtbnseretbhinrtianypdrter abdimhibits uptake of SHT,

i\ BB GROR e o8 SO T e Rl Glenie

reuptS@! TN ARY/ b1 FHTB RP#rd 2 5 vﬁﬁé’t%'ioﬁ‘ QisBades antPlisdi@eRfis Wl documented.
albeit wth |ess potency than that observed for NE

For exageplesAT N T .cdssipeamine, dubexeting hiehlafaxims pitalkeramf atdssimbalta are

5 tr a.variety of.disea nd .
approglgcg é()??]l-éer %E%tlég%(ﬂf l%@%rg.scsbo%arﬂdggxe &gc}lgg&az H%tﬁél’)e? Bes; Nq‘d’ paroxetine
and setealipy @sapsrovetifop weithieas ofMaRjbAldSRRe didokddr DCPTpard®disorder,

sinbalta are acf)pr oved for the treatnment of depression
post tegymatig leess difordesmapmenstrupladyspharisedisorderdind speisdetnixiety disorder,

and algg 555eaiddﬂ?ongf iy ?%gl;@s\égg[)f or treatment of major

epressive di so . pani ¢ di sorder, post
10073y TR R oot S5 5] DRy Bee G o bt o hapeen
establatid i @B Hterlife S{ﬁ_@.ltga WeR&in dr B0 73878 1eadbtdihdly, @E E- 10-OH-NT

racemc E-I1 O O+ cross the bl ood-brain barrie
comppgsonseisperibed hbteinstre ¢xpestadte be iusefbtodrest fryedisease gnd/or indication

. ' |, 1..1987h).. Aceordingly. the E-1.0 O NT. .\
e, 8 oo . e R QAR I 50t S diments s
expectegiethatithd B-10FGHINBOYmPbSE@RRIedHHca hetethiviBbd @Rful to treat many

... ediated, at least in part, by dysregulated NE _
differend diseases thaf Fespeneeiodysatment aviteisarti SNRI dgentsxipeluting, by
- 1.0- j L .deseribed herein w.l|
vy o S R, AOTRESL RO SRELNGY, ULt
Diseases apd didotders kreatne bt mddidied) thRst MRpar@ b dyARLuREGANTS reuptake,

i ncl udi ng, by way of exanple_and not |limtation, AT,
and thggrare Yneve jtesprnd t drsatrrsnt With NiRpndeVRE qomneandinglade, dat are
. i . ' : A ta:] [t
o 6 8 LS ORI T e WDl g o
depressesyznd dedsondlragizttiventisosl¢ri( SHR); eopaitoNRisceduipauehds dementia;

i ncl.ude, but are . . .
psychotic élsorﬁers such as schizophrenia and mania; anxiety disorders; personality disorders

such as ADHD; eating disorders such as anorexia nervosa and bulimia nervosa; chemical
dependencies resulting from addictions to drugs or substances of abuse such as addictions to
nicotine, alcohol, cocaine, heroin, phenobarbital and benzodiazepines; withdrawal
syndromes; endocrine disorders such as hyperprolactinaemia; impulse disorders such as

trichotillomania and kleptomania; tic disorders such as Tourette’s syndrome; gastrointestinal
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not limted to, urinary disorders, including urinary

i nconti nence; nood di sorders such as depression and
waemsamabs af f ecti ve di sorder (SAD); cognitive POBUSZIOS/@61189

such as denentia; psychotic disorders such as

schizophrenia and mani a; anxiety di sorders;

S ers su ati di sorders
tract glgg ers su lh%%, tiaglr 8?"\7 g@gy :J?{egs IéF'SISCP] ic dlécier
gastr@appimgemeﬂ@( diSsdé ((&oqu bpm %dﬂhy‘ﬁﬂ@imD) Flafll1&HS a4 other
subst ances of abuse such as addictions to nicotine,
functignabbpyrvel diserdsrsnich nsadmpnpmp(eegwmwpcrauveadmpepsm (NUD)) and

d endocr |
ron SFIRCIRES DRECO MR B LR P ARRHLLEh w n
cerebgi] SAscletre SaiﬁhnﬂSelIahécﬁfQQﬁhelr ldpoRdRls irtMelikd PRLPREME disease, shock
tic disorders such as Tourette's syndrone
and hypertangions ssxual sypiupeféan, ares@msérmgl sodtpmesand fitiremplgia syndrome.

0 t eptic
IndeclPlentYSRHETT BLFTe 21, L1 L RRUSTRERSEh et models
of deprgssiory m GERD) , flatulence and ot her functi onal bomel

di sorders such as dyspepsia (e.g., non-ulcerative

[0074]PaRER 18 AR b RNFedifed GRldbEas pﬁﬁeéid}i%?é gmaié}i@@)and/or 5-HT

vascul ar di sorders including vasospasns such as in
reupteker dpdegt, mare RAend/et SRhebmipposinds argntsowsedofidabel to treat paln

. di ki di
rn 3008, L PN R S PR oy
emotioWAIKpEfenas dvl’htlbfn@?%ﬁhﬁy a0BbEEs 0 Red WitieRfhal dfinage to tissues. It

denpnstrated in Exanple 21, (-)-E- 1O OH NT exhibits
is gengrallyadgrsiond tomshde e broad sategerese sayitopnd ‘EI@QIKﬂISq?ai? 8,

I g ast
BuscH Bl @01 0 Rin 0P EAER ot nPhiets SR o Bl g g o
visceral)thr abn-nbticemive¢frdsaraple neluspathiast spipathati®lin bﬁginr @&ute pain
eneral Iy understood to refer to the

P
generﬁlix E’éb’@?%gpcgfep BhBAR REANG ifrol}hiﬂaé%ﬁé%’i“ﬁm% brgsy yenardial infarction,
acute gﬁﬁ’&éﬂﬂﬂl %a?f,ﬁfa%ﬂ'a%ﬁd%ﬁéﬂe? t i éeel{sz:%lp{) Slclgdes nociceptive

ssocl at e
pain 1geiuéungJ by nonldieited tmodlﬂ‘ammawﬂyqﬂm $ueh abthaasksocihted wWithdBS or
d chroni c. (See, ., Buschmann et al, 2002
rheumfi?l %Pa%%%iﬂiedewh E41ICEF anhpain asspeigied ("‘fl@erS&C)@aﬁb'i“és and

non-n%@i@&;’dv‘é tpﬁfn MEBERERD ot n&f lifdf gﬁglgrsgéthl\é %Sénf {ith gg(?&g? Ih@rpetlc

neuropatnic or s etic

neurakgin @TEN), ﬁlgelmha.l ahesrafgm; Ifcc&lﬂ)perw;ﬂleaﬂ inorva rmjar}r) gnést@ﬂiia clolorosa,
tion, acute

tra [ bur ns, ar di al
CCWE teﬁ%lﬁle Rst-3Eeks, Paffi» Qa ugie S@&%&@ch INEHY OR p@naawﬁlated
with lﬁﬁlﬁﬁl'eablcieYosﬁéj Ccinﬁqfeﬁpﬁié?gl' 1feGRY, aﬁﬁf (R RamPle! $bAR nelpall
limted to, Inflammtory pain such as that assocl ate
lnhmﬂndnmnqmahamrpﬁ@uwawundnanbpﬂhmss pai n associ ated with
cancer and pain associated with osteoarthritis; and
[0075hdmimaldateprtsentedpatie Bxaaipiel setorunfinatthdti(+iE-¢0-GIONT is
neuro at hi.c i n such, as post-herpetic neura
effecttviénf\if atjng; gﬁ?%a‘iepﬁ‘é%i‘@?ﬁ‘inaamﬁ’&@ép%é‘Pi’lﬁﬁé’r"SIﬂeH@P@r@lc pain.
Accordfgh, Yn scﬁﬂ@éﬁpﬁﬁfn@ﬂtg hQ EOFROIERM o poBiBibAs dds 1bed hgrem are used
exarpl e, post-stroke pain, pain due PPo Spl na
to treat ppiny nchadingahevasss ¢ypes pdin discussed above. As noted above in certain

embodiments, such compositions comprise substantially enantiomerically pure
(-)-E-10-OH-NT. In some embodiments, such compositions comprise enantiomerically pure

(-)-E-10-OH-NT.
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with multiple sclerosis), and peripheral neuropathy
(for exanpl e, diabetic neuropathy, inherited

woesapaehy or ot her acquired neuropathies). [POTE$2008/061189
Ani mal data presented in the Exanples section confirm
that (-)-E-1OO+NT is effective at treating both

t|ve| fl ammat ot Y}
10076)53 iinmretess s Fek ot O S kB e Gh g
(-)- EIIbE{)IE-N@eﬂ"bﬁEG SRMROSKThitRE %‘ordﬁ@ﬁéﬂeﬁﬁ@lplﬂﬁfe%ﬂ' séoRniS@shsporters
to treat pain, including the various types pain

(Exa@mpled4d.sad t]@o@),@d (&3 isaoretsdo A &Q-OH-ANT edubitpdisimilar in vitro activity
towal%gg%dclhggn%bftgg?ﬁ ocfl}ecce?){gr)OSI té’q%ﬁfr&_ﬁnpr | ee r?ougq‘cj‘}tgéal)%rllngltra}{sporter

(Exarapleodiang 04 ser’étdﬁhl t@ﬁﬁp@‘\ﬁdrt(E c;_)l@@ﬂ"ﬁﬁdl $4), dopamine transporter
enantionerically pure OH NT. [ 007 As
(Exagpledchistamigraie Fesepfor ¢ Q;7)( yaétemggwwtor (Example 9), and

muscgrru%.\ E?ct% to%?%du& O%n&l%}sr?gg}?ﬁdl\g {)r?llgfl’ﬁ? ﬁmmuons (Example

10) aﬁd hERGdbﬁ elimnélEanmbr 114) In view of ltds ﬁat)l puRticularly Whahekén
O OH NT exhibited sinmilar in vitro activity
colle(ttaf\ﬁb/p &éV%ilq(b@?Wéﬁeé Hhat flwé@ewe ARt Epand &) gpantiomers would have

simil gf; tn?{zﬁo No%hs{ Qflﬁ%kﬂfclmfohnﬁletdaﬁrb?%%fl{eﬁrhereln

es 4 and sergtonin transporter
unexlaratihdll;ilc)e,mcdmﬂamtm ther@nsantiomaer (fEROAUHBNA) is therapeutically more

effecq%ectgmnhqtﬁ(t C [ eég glgu? thgf(gi( ?%gggmg%méogeg{g e g§f pain, and more

effect?\u@ritg{i?glﬁS%@nanﬁ&ﬁeﬁh%fro&&ﬁo%ﬁe %)msﬂa i nieefb?% ggglr%:laléy, at the

dosaged Jestetin (1) (E-AD-@HINT s aorpetfedtive theanl botiwteemicakeps-10-OH-NT
o 0B DS o ol S o AR v
neuro?ﬁtﬁﬂcgﬁt a&?xahfﬂ)lé/l 30 (2)NoL i 1lohtiagd g gfd?ékffgem‘é Gl 1 On,

present éd Herei n unexpectedly denonstrate
(+)-Et 0a@HtINE ixf the F§emduoehypetal gesiasety dfhocieptive pain (Examples 19

e effect ve t han bo t I ce te
and 2B B 0 il e mofy 6ttt B el 19r Ol f i et Foreed
Smm”%sﬁm@ﬁél%fﬂbﬁt@ss‘im&!’\?}%le(ﬁ)) %@d’étdlﬁﬁ%rlés'loﬁldrﬂ?)@l ﬁﬁ\;e been
nodel of depression re Specifically, at the dosages

predigtedsbasgd op 1l)e ipvjrraedatoeidrad with ransmdc Bf f0eQH-NE anfi és (+) and (-)

enantf%% Esnil‘%g%e@sgasé%l Qn R%e%g_lﬁl\%g{;arcgr?%ﬁ%a%q 1%(3 (ﬂ:’}l:lii-la dI—lP NT in the

rat LSFSNL ResdeCEMalin, ®nd MouRPRvBhad RS rdhsériAeR ke bShied CAdntiomers in
(-)-E-1 O OHNT was nore effective than (+)-E-10- O+ NT

that, qrany gthep@nvivaguised madskefdispass.a assay of noci cepti ve
pain (Exanples 19 and 20); and (3) (-)-E-1 O O+ NT was
[0077W1®nsf8é<btqtiranevmmm d@seglsegomdmaﬁws e :46-OI3¢N Foonapasition wil

del SSi on hese. .. .
generglfy B8 st SRS BV Bt e reicalt Hises oeindigsgion.
As vwﬂlrbe\fbédgﬁlz@éb? sKIfI8€ htsSich, Whhdls hﬁ&&ﬁb@d f Be@‘t%ﬁ\{ﬁn@&l@ effectlve

its (+ enanti omers. |ndeed, based on the

and p@rwcbmg théai@yutwd@élpﬂmﬁqnﬁmms depeyls BporOhOspedifia distase or lndlcatlon

Skilled artisans will be able to ascertain a therapeutically effective amount based upon long

established criteria for the particular indication.

[0078] In general, a “therapeutically effective” amount of a composition is an amount that
eradicates or ameliorates the underlying disease or indication being treated and/or that

eradicates or ameliorates one or more of the symptoms associated with the underlying
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rat L5 SNL nodel of pain, one would have had no reason
to test the isolated enantioners in that, or any
w@tden343eh vivo ani mal nodel of disease. [0077PCENMIS2008/061189
used to treat various diseases or indications, the
E-1 O OH NT conposition will generally be adm ni stered
. ikn a n effective to.treat the particul ar..di sease
disordft TR, e GRISTEERGR s R PRSI 1 SeF iy oL kol no
withs#dridirbaR s th¥p@ent MayiBElIEbS hAREted Hith8he LREIRRWidead dnindication.
effective" and providing therapeutic benéfit
Theraprepdn beneditss alspiaplydesipding dreslaypiog e progiessersef tbe disease or
. ihndicatien. Skilled artisans.will he able to ascertain
indiclit S8t oL eGSR RT ifbtlitedbaced upon | ong
t abl i shed iteria for the particular indication.
10074 45 Canispehdapsgssion, » empsiseally elipetyycemaat 5 gramount of
578 th? bradicGREBP &bl Rhtel el i includi
Compgr ~amel i orraa%ces t he undere f gllengp %lggglgls){eﬁlg?&?lﬁf& cgﬁ?rgﬁémdudmg’
but notdimiged toeeltangdesainadand, feking ef ithinsasadnessy despat,ineradl abowing, loss

one. or. _nore.of .the synptans sociated wth the . .
of oA RGTH RIS HE P A A S H SIS (ISP gy gRorea, weight
loss, HEMERVERREy A I{IRA, 120G hSFmGRANEdadRR thtfiinsWi t hst andi ng

that the patient may still be afflicted wth the

ORI 808, L R A S b o
compbhition tise amdicates bnathelairatentheraagiztyddisstderasr onb et thersymptoms

i proovenment is realized. [0079] In the context of |
thereﬁég?lag@g It age R Z%{Eé ﬂi?’iact[ﬁin] §f lesingeqntiph oboRsHeWn actighs, a sense

o o AT Sy AT s

t he depressionor t
nagging tuné¢drtairty dbduo futoteaavgets, lisadanhes] fatigne| andgsubfacitetagtemomic
adness, despair, nental slow ng, |oss of
SYMPEicent rati on, pessinmistic worry, agitation,
i nsomj a, anorexi a, weight |oss,

[f-d tion, . > .
(0081 dp f@éﬁ%?«&%aé{} adherapsuicelly, cffssiveampunids ar amewrtiof gomposition
that e%zﬁlygamr alngﬁ?ﬁgl;:s (ltelPaf ﬁali]r?orctﬂg E%ﬁtgﬁsitﬂ&éé)ﬁhﬁugihg%tﬁ 6t liflited to,

erapeutlca ective a S an anoun
shootgrspositibny butnives seasaidne &lcetricat sansEionoy ®hizg, diseonaforti &irgness,

. .. disorder or one of the synptqons {hereof including, but
tightngss, SW%'E‘?SMS CPEEFHF%)S; nymppess, 36‘1‘1"1"?9%{1%& control of one's

own actions, a sense of terror arising fromno

afghr efOMBRNATION THERAPHIS cat ast rophe, uneasi ness,
i N6 1t A t o
oy BB P Elonoes
and d{sofilfis Hon exdreple,oAT &4 bewh ysed in coambileioapeith ¢hteddiagepoxide to treat

. eff.ective ampuni is an anmount of conpositjon that, .
mlﬁ@%&f@%&ﬁ@é mgorfepresHy atiserden @né hanbesh upgeingpmbinsgien with

perphbRE4RAD tﬂeglca{ng@t}n@isoﬂa&t, s&fSophtdHid £l hSor ﬁﬂ:f}gstsi\)ggﬁsorder.

.sensat|0ns, urni ng Sensat|0ns, el ectri c Sensat|0ns,
AdditinphlInNT Hastrenfused in coorbémratien withi lyidemessd, to steaff dsthmss , Given that

AT, I\?f fod’ tlhg%?ﬂ)e-aﬁ-N%uc%Pnrf)%gi i’onsa e%crvi\ﬁem(?esusl inhibit uptake of NE and SHT,
it is expected that the E-10-OH-NT compositions described herein will also be useful in

combination therapies.

[0083] When used in combination therapy, the E-10-OH-NT compositions described herein
may be used in combination with or as an adjunct to other agents. When the E-10-OH-NT

compositions described herein are used in combination with other agents, the two agents may
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8.4 COVBI NATI ON THERAPI ES [ 0082] AT and NT have been
used in conbination with other agents to treat various
wale@eassss and di sorders. For exanpl e, AT has bPenUs®eg061189
in conbination with chlordi azepoxide to treat anxiety
di sorder and maj or depressive disorder, and has been
used in .conbi nation w th perphenazine to treat .anxiety
be adgpRiSierrdrin a SIS S RIBHTRIRUHCH SAmRAFI OnHl5Y 2, RedmiBisiepseh in
separ&fégihﬁl‘n‘i’e[_&@ﬁﬂidél M pdiaorReThe HRE goﬂlﬁorﬁﬁ@hﬁaﬁé LiniWisteled by the
budenosi de to treat asthma. G ven that AT, NI and the
same Fout©oOpMImMnistratipo of by @ didfedens cmitd efiadneinisiratiom Ry two components
upt ake. of . NE and S5HT, it i.g expected that the
atso Y B Bt uteeon il A BEeR s sedfenyillf. Thuseast
compdBet Wi thetoafbimitidaithe@dpyt LY BOhBHinidtBOB Hpadhap buseEtidiently
conbi nation therapy, the E-1O O+ NT conpositions
closelyelg dimepledhhedreinistrangn plethe othgr pompanebt asdpipeevidd the desiredsffect.
an adjunct to other agents. Wen the E-1 0O OH NT
[0084] Opides camlzinaticetbemppaarohvirigstha Fat G OEENA dompositibhsiddscibed herein

. i.t.h other agents, the two ent I ni st ered
s usqft i3 n PR e AT 9RO OF L] O D (P es
descr%l_ﬁght@feﬁi ®IEdkpeRd 88 BRI PEAIPRREIR R %di@%i'og%@{ﬁg%hfeﬂp e skilled

. > two conponents nmay be adm nistered | e sane
artisan oitl de @abledd asasitainrvaiat othepagdny tcausdiih fembimatiomowitk thefE-10-OH-NT

adm ni stratiqn. .The two conmpone | sp . e .
compio} st Wi st oS RPR P E R AiGeiar B particula
indic&RSU Whil @hdt¥nteddIHS tERCBLURA TR ANS MeoPf of BRrARADIE bMBMation

therapy may be adm ni stered separately but L
theragynpy sricduseithe admiistrgtiomof; therE- 1 (b OHRN Tadmipesisionsddsombagfherein

. th t t ' t i.red.effect.
wits SRS RSN BE R BN B Rl
comblmatich @rddl HMPeRidE HRNRIndRiSeitiddest tREESI0NOHSN P S6thPbsitiths

contexts, the other glgent used with the

man § : er
described &1@4 Yith agansowhich dasiotiadihit the sruptakejof NK d4nd MElbend
on the specific disease or indication being treated.
[0085T Hecceidingly dhaF11i0sQH-NT kbmpesitdrsalesaritrd hereirainay W aombined with

ot her .agent .t o0 yse | onbi nation wi.th the E;] O OF NT .
other BeSH R POITe HUYENG IO ARt o R A ofil g rple Honoamine
uptake $ilabitd 16 hReh ddplds§ibh AThOE- tNOHPRT b Akpbatiohd WseddRrein also can

Wiile not intending to be bound by any theory of

be combaned Wit seldedive sarbioniat ievptakeaiahibitpr ) sushuagebut et limited to,
m.ni stratpon of .the. E-10 O+ sitions .
xS bR B R imine fienlar Bl AR R e CRBrespio
CombBihgioh@hdh@kfor te tNatradd of ipreRidremaphlsy flvblvetatBonoamine oxidase
conmbi nation therapy nmay include the adm nistration of

inhibiter MA Qls).oreINgs, buiss dintited te, traagleypisaring phegelzing,rand
. , i ch. t inhihit th take of NE ang
isoca BRSAG. KRR 61 chtidn b Ep AT AR OB

antidepessedrit bech eb@indt HRyted @, afidRaFIAE Mviprétiltehid t2gedée, or another
..that inhibit reuptake of NE and/or 5HT, as wel| as,
antidepressanihgpch @pJiub npidipiigd teevenlafaxine, nefazodone, and mirtazapine.

Additionally, the combination therapy for the treatment of depression may involve the

E-10-OH-NT compositions described herein and anti-anxiety agents, such as, but not limited

to, chlordiazepoxide, or an anti-psychotic agents such as, but not limited to, perphenazine.

[0086] It is expected that the E-10-OH-NT compositions described herein, like AT and NT,
will be useful in combination therapies for the treatment of anxiety disorder, schizophrenia

and asthma. In the context of anxiety disorder, the E-10-OH-NT compositions described
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upt ake inhibits to treat depression. The E-1 0O OH4 NT

conpositions described herein also can be conbi ned
WOWRMR/13438%| ecti ve serotonin reuptake i nhibitorP¢BERI0PS/061189

such as, but not limted to, fluxetine, paroxetine,

fl uvoxam ne, ci taprol am and sertraline to treat

. [ her the treatnment of
hereif 85 38 Sobine A D80t SEAE sh 8h R BordiF BB’
chlordlabeﬂ@bddér If M@s@oﬁi)ext (Sﬂ»b@hjzaphrellﬂutthél@tld OH-N@’QO&%OSltions described
tr an%/bﬁcypr om ne, phenel zi ne, and i socar boxazi
hereipmag b spmbaieq withn agspidineam teireetashigophrenip shehvas, bt not limited

to, peﬁl@{’eﬁglﬂﬁé/ C ntﬁe Méﬂ%’?%&ﬁﬁgrﬁlfz %ufgﬁpr ENT (féﬂt é)%ghg)n En g%rﬁberd herein

anoxapi ne, mapr o
may Beddnotipedewiiaagentsiumivias tréatidstined sdch ik tedicbferoids, including, but
venl af axi ne, nef azodone, and mrtazapi ne.
no“‘;“;?ditﬁfltt(? gﬁg‘?r}oﬁl €t he conbination therapy for the
treatment of depression may involve the E-1 0O OH NT
(0087 divis alsprexperieddbaicthe Beld-ABr Nl wompdsitinng deserdbedthereiyaill b¢ useful

chl ordi azepoxd n
ol s bt RLQEhB5 BR K Epepl®
comppﬁtlpﬁwd@mm heldd084] bd donisin@XRRE bR hldddesicBSncluding but not
O OH NT conposi tions descri bed herein, |ike AT and

hmltemfo, ¢bllﬂféd%§§1ﬂm101ﬁh Acowpibenef @ﬁnammléwr@gvm&ﬁblq uhet may be

sl FLSE By AT . SR b LSRRG Rl oy ol

cannaﬂ:'ﬂdo@l (Bat NEelecsd Goit AbraarB6dnhasdfaRal @arﬁﬁbldikﬂ and mixtures
corrbl ned wi th anti-anxiety agents such as, but not

thereqf; it ed to, chlordi azepoxi de. In the context of
schi zophrenia, the E-1 0O O4 NT compositions descri bed
[0088) lisrmatiely, the Fc WhOFhNT qmnms@nnagmnbemmmnmythewtd in

r such. as but. no
com bR RSP Nt P OPioR® s P hEoRiRs “Pinyatable e e
suitablefp @S Inl RfbikiEIDE thPAS) B eFl PhifBK s BRI HERIRBEhatioh therapy may
agents known to treat asthma such as corti costeroi ds,

involyerps qripiA hat fuselastnd framy ug ot limiter igealfenitandl, al[lxi]ml]nel t

l.s t LO O
iphalySa i SHBRE LR, ol e BRIy
clomfﬁmhe f dodeing ap/chizdding fdeﬂﬁh(ﬂphlﬁé ek ebigtanidé, RzdeitOd kg mide,
corrpos%lhﬁq?ns descrj bed herein can be conbined with

diamqgphpue rgeadesns; dibydiomerphing éimensxatolndimeghersanol,
amsEORGIENE A PUHEE ARSIV BRIE, 1

ethylmdfthylﬂqigmblﬂem E:ﬂhlyhgém}dnnb {]momﬁmmm ﬁnlta(ﬂy%j thfbﬁﬁm iy draeydone,

| ve a canna t cted from
hydropory q@l”?éﬁ'}‘} %stghﬂlrﬁ Home ifﬁtsgﬁra}d@pe lawélomlsaw@wphanol,
levoph t
con SRS R € ey ARG W
metazoeing, m@thatdme,vmetbp@t naplsihe,angophine, rlbuphine cearsednd, et y

B8 S e B B a5 fp'@ﬁgérs,fpéﬁ&n%,
opiung @ﬂ%o@@ﬁé, ‘éﬁyﬁ‘xﬁﬁih@ﬂéﬁ pdBdveretum, pentazocine, phenadoxone, phenomorphan,
phanazocine, phenoperidine, piminodine, piritramide, propheptazine, promedol, properidine,
propiram, propoxyphene, sulfentanil, tilidine, tramadol, diastereoisomers thereof,
pharmaceutically acceptable salts thereof, complexes thereof; and mixtures thereof. In some
embodiments, the opioid is selected from morphine, codeine, oxycodone, hydrocodone,

dihydrocodeine, propoxyphene, fentanyl, tramadol, and mixtures thereof.
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i nvol ve an opioid that is selected from but not
limted to, alfentanil, allylprodine, al phaprodine,
w@eiosas43el ne, benzyl - nor phi ne, bezitram de, PCT/US2008/061189
bupr enor phi ne, but or phanol, cl onitazene, codeine,
cycl azoci ne, desonor phi ne, dextronnranide dezoci ne,
rocodei

008 TR STL P e HATRY R R e 3 HBh b inctuce one or mor
otherGicfi®d iglddientthattresnche @bnoaﬂt&bw @Mbwzed fh arfdiRLiR ARGBE

ept azoci ne, ethoheptazine, ethylne | t hi anbut ene,
couglercplitantiFyshiv e eombingion Brodvess. $mhtcany¢ntlon@lrlagmdlents include, for

d h d
exam e AR AR b B R SR o L, B Rl igr nsmgpptive
chlorplsriahénea caffding, RR&0r gladfeqsdi@NTYpicdl @B e5sBFhHEnal ingredients that may
meperi dj ne (pethidine), nmeptazinol, netazocine,

be in¢udeskindhreopitiscopwanentarasiserebednior sptmple, inrihg B@pmzm Desk
Refergfglzlr g?%%be theralé:c?&ﬁfeo&' vol%t:h &%ere%%ﬁpo@ﬁ@rg ed hgloemng}; re?ergnce in its

nor nor phi ne, "nor
entiredxycodone, oxynorphone papaveretun1 penta200|ne
phenadoxone, phenonorphan, phanazocine, phenoperidine,

[009(0) THe RPEHid Eomporicht mayidther BICARIBRAE B2 idfo c&ﬁwﬁﬁ&@{hat may be
properi di ne, propiram progoxyphene sul fentani |

designed fognhance thexanatissic patensy ef dioiopimdard/erferedice analgesic tolerance

ce l e salits. therepf Xe
develB TS LSRR RS EuBRbb oSSRl BR BB DA
antagbﬁh@tsQMa@leﬂal S1996), €3 6017 1f8r @i ot KIT I @nta SsiSs @ourlsh et al., 1988),
ycodone, hydrocodone di hydr ocodei ne, propo %p ene,

NOS#@H‘?@W(BhaFgaé{ﬁﬁﬂ@ll 1996k PIﬁQ(mhib@@fSt(Bélﬁ]@Oﬁ ql069%), andedynorphin

0 h
atag B oUROT Ol L o B LA 06 ABK B frcpqing
docurhéxett arceherdde iscny@aked doid by ﬁmbmeﬂl théir amat@asi c
and/ or cough-col d-antitussive combi nat i on products.

[0091$A0 @Y1 Nhe @BAbo RS HRE BeleRfh b Be ufedrwiBXATPsEone non
aspirin, acetan1nophen dext r onret hor phan,

opioigh Aeagasiss ssaras|femnixamplep Id@h;ﬂemgha COX2 inhibitop hepifin zavetaeyinophen,
ffelne and/ ai fenesi n. al or conventiona
1bupr3 P eAPIRRe El ﬁg@ aBg n}lﬁt@ﬁ?a]%%g?fﬁ t he opi oi d
for ex

nen descrlb
l"“”iﬁ\}@fttqna 3 T s GRes oo paitode cophisaipg gwmrr%ayomvolve an

anti-iNdMrRatoy MERA bl'ﬂ%'i HQﬁt@H & cBﬁfc@étholR}é 5B {HBhEMGEbox Hc acid
its entiTety. [0090] The opioid componént may furt

derivatives sutd asntait oot limited o atofamanistet hﬁtlofmymhxeaaﬂtésnejmmmm GCId
ce e.anal gesi ot e of t oid and/or t
nifturp AR SryladF SR IR B R ER G it et & Aok etisgion
cinmdtatih, Witshirat AUiclBFARD |féhcl<ﬁ€ﬂgcr RIBIoRR! RigRzR acRE Relia VYDA
antagonlsts (Mao et al, 1996), L-364, 718 and ot her CCK

glucagqtagimoisozapsc, (lmplaghmemazanc a@ég&)amet@e; prioghinepacen, sulindac,
s U 0 R B RV R LR e o
fenbufin; atylcalt@RY)ic adidesih 9§ S H6EIMmBEd ©aAClathe, kbR rdle¢ AADIRIidine;
arylpropionic acid derivatives such as, but not limited to, bucloxic acid, carprofen,
fenoprofen, flunoxaprofen, ibuprofen, ibuproxam, oxaprozin, piketoprofen, pirprofen,
pranoprofen, protizinic acid and tiaprofenic add; pyrazoles such as, but not limited to,
mepirizole; pyrazolones such as, but not limited to, clofezone, feprazone, mofebutazone,
oxyphenbutazone, phenylbutazone, phenyl pyrazolidininones, suxibuzone and

thiazolinobutazone; salicylic acid derivatives such as, but not limited to, bromosaligenin,
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docunents are hereby incorporated herein by reference,

intheir entireties. [0091] Alternatively, the
w@eovpasu3ds descri bed herein may be used with apCT/Es®D8/061189

one non opioid anal gesic, such as for exanple,

diclofenac a COX2 inhibitor, aspirin, acetam nophen,

i R R RN T A —

thiazine€abdachi i sﬁch A BuCERT I RH it6,Hrb X184 i¥o 18 iV Pikds8cadl) and
antl-lnflannatory including, but not Ilimted to,

other@ptitindasmatony agentsautinaga byt madmtoﬂltom mtamldmawm poidss-

not m,te m c
adendyf Apin %oz bR g 858 P RAERS hBin. SEREHE.
carbadérids VdifdnpRamEkCHits], ghathzilete, hétdiok felict PninSdRARERES oF;

anfenac ci nnetacin, clopirac, diclofenac, fenclofenac,
mycophefalis agid and dgrvasies, nabimgetone mimesudide. cggqremnexa@eprﬁl oxazole
: |
denvﬁt?\{)%g,l arat Fl;%? ﬁv’ lﬁé: 2 dﬁ%tltﬁ‘égmaén dgféertg P (YI I{yﬁroxy-l 3-
pyrmadmbsb@mqua@ora&nd tabéddpvat i ves such as, but not linited
to, butibufen and fenbufen; arylcarboxylic aci ds such

358 5 bUtFOFVIUTIATITONS ARD ADM}MSTRA@DW ol ac and

propi onic acid derivatives such as,

[0093d Jihe rﬁa(tjll?-ﬁlgﬁfﬂ%\& enpaynd o5 pharmaepwicaksaltp theresh described herein may
be cofn%ﬂféarv%hez{]phafréﬁpeg%l?@][ gﬁ%@ Beletgcg P@#@%&sfg ﬁgg} o#lg%?n route of

admifistedtioni and Gtagdard pamﬂlatceu&%pﬁlam& BAscrided AP HEIGH
as, but not limt nepiri zol e; pyrazol ones such

Remingion Mthaﬁmcemwl tSé’G’Weés 2Q95oth§zﬂé>w@swreéﬁfvﬂwz@h@ hereby mcorporated
e I
i8] SRR GHNEDS PR AE o R SR cricr
may bmieltdrmllmecd foeiegartiple] Maﬂlb‘ﬁelslbﬂmja Fnda&}enﬁualtl nﬁmllte d)ﬂ the t@fpounds,
to, br sal i enln endos gl ycol salicylate,
Choseﬁég‘%}? 2 n?fﬁlmslr Hem F\‘?‘LW“ P]%a}imé't“’é‘tl%ll PE2ti8%i ne and
fasal azi ne; thiazi necarboxam des such as, but not

10094 e 3 - -1 ¢-OHNIxsszpAun sogot eampasitins dislosedhereingmay be
admlrﬁgtgt%%i bg%%lg rﬁegﬁéa @g{%&ﬂ%g ?lgeecnon ac’? o tigxe Active agentlascj with the desired

aprm

site oB€iebey) @F yttioht iR ity by, of 3-patiento The b&ﬂp@%ﬁd@ Wiy BeCadatihidtered by any
am xetri ne, bendazac, bucol one, carbazones,

convegfippil sreaant erilablgiferyss|in coninncion vathepharaaceptiea)s cither as
1nd1v1gﬁﬁl'm§£qil>®ﬁ|tlc %@énec‘ S Bfa c%%?r%%ﬂ%lf :thce dagy%hfg? % ‘ésl_ r%:'or example, they

unetone ni mes
may texaadpiseted asxl@ezsmlldéadﬂﬁé lage@its inesphapdbesibal I?cempbélflmgid?fﬁley can be
2-su Stltute 4 6- d| -tertiary-butyl -s-hydroxy-1,
used ig\rombingtina wit (herepsatical g’ﬁt‘?@ﬁ?w@ﬁe dignts; F(RI\/ULATI ONS
AND ADNINISTRATICN [0093] The (-)-E-1 0-OH NT conpound
[0095p The fraErb-Ok-Nd atomppund and{er eampagisivns desstibedhestin nrmybe

I i ars i st ed
admnﬁﬁm%g Pk H’I%H‘FHAI aH h% gg g r{arﬁg f%l%ls cll g tlhg gsen é%lge of
adm1rﬁ§tfumd?,r edg. pbkanyraﬁparbmteﬁlllyp Pahicef adﬁmﬁﬁﬁdﬁfohlﬂ@ﬂns fe@pect includes
exanple, in . ) . .
administrart]ign by the following routes: intravenous, intramuscular, subcutaneous, intraocular,
intrasynovial, transepithelial including transdermal, ophthalmic, sublingual and buccal;

topically including ophthalmic, dermal, ocular, rectal and nasal inhalation via insufflation,

aerosol and rectal systemic.
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Rem ngton 's Pharnmaceutical Sciences, 2005, the
di scl osure of which is hereby incorporated herein by
wo edoenaee, in its entirety. The relative propPCT/USW88/061189
of active ingredient and carrier may be determ ned,
for exanple, by the solubility and chem cal nature of
hosen r.out adm. ni strati
1009¢) e 3T ST N E R e S B Bora BT s oy Y B e pr oral
admiis@dtioN] foz @RBapIe dwiaR 8 lertCHRPASIrivie g £hkitilBEedible catibs, or it
may be adm nistered by any nmeans that results in the
may %?Whlé?d #rhardyer saft shell ealgtincepsylasi artit mae beleempisasediinte tablets, or

it mag be ﬁlc%ﬁ%sgtﬁcg{l}r ?ISI fh th £ s(% d efgf?«géﬁep fFoéil opaelttﬁe%{l]peg i r'«_lgmlmstratlon

m ni any conven

the ad’(ﬁla rempvaid by be ﬁmbrpdﬁaed With @xgipieat dndisid fnthe form of ingestible
armaceuticals, either as_individual therapeutic

tabletégl&‘??asl tehlets.{roshes Aanshles, i susprasiaps gy iups atfers sandrbe like.
The aREPY Eactibd gcylﬂgarﬁfnlggz @Q{&%&L eruﬁgal s'éﬁl(f' cgﬁkﬁsﬁons iy g%:ferably

agents inap I cal npos
such theealsuitableatvbageatilldr dhtetlﬂibcbtﬂieﬂen’eﬂl edsxﬁp@micbrsa)lr bképaﬁhbﬂﬁ
ients. [0095] The (-)-E-I 0-OH NT conpound

accorlgwg/t%f ed%?ﬁ%%‘lnf’?%‘f‘@ n&eé’sllerl?rﬁ%e‘l‘l@? @?WW?I c!ﬂgage unit form contains
from F6KT: BI1Sh@bESt 1080 ﬁn 4 h@lve t&?ﬁlga nH il CSItﬂKlng.IlOl;SanqB

adapted to the c en route o strat I on,
subcoprtahdtipne of pagerandrspedific chfaeetrettmnakhe&dm nistrati on in
this respect includes adm nistration by the foll ow ng

[0097] QUit esblets, tEochISE Pidld Scaphuley BHIUBE Uk@may 9146 Coh@inEsHér more of the
intraocul ar, intrasynovial, transepithelial including

followingin3 gendemsuch gp BrmATagaeants apacia g staelel ongalasi; an exc1p1ent such

as dlcﬁﬁgln‘rf] gﬁ s?éhét@ Cel gltn ﬁa‘?@gag@&#g&@}? olrlg%tarch &%tglstag%g% glmc acid

and thedikeah ludyisams much 40096 esiihestéarate fa $viefdnindTageanquel asisucrose,
and/ or conposi tions may be formul ated for oral
lactosg @sancharin OF 8 flavering agehhpick as pERPSIRIALOafwiatergiesn orgherry

ﬂavox\ﬁ"lg,I hWﬁ@n fh%%oﬁagr Sfﬂkt%ﬁﬁj o %ﬁé@?, 1'& gmlrag cBftaint i itR% to matc%rlals of

encl osed or so trn capsules,
the abmty type, bayid essied Vmu@lstomlhﬂrefteﬁcriabs‘ mhy bepseséie as coating, for

rporafed directl ith the food of the djet. For
instangf,4fOIER Qﬁ@&ﬁ?%ﬂ@& H@’aarvggt%fﬁg amth ShRNACy sy gy a1 faq}hp Sutygup or
elixir ﬂﬁiy cBftald e %\&We%ﬁﬂ)o%cf r%u@ré u c o5 ee?éﬁgrrglﬁ%gt b eth gnd

fofmof ingestible tablets, ets, tro
propytrapabehess, predeirvatives, asiys pndmﬁamrmg, suchuas shemwa{)mrangeaﬁui/or of

the |ike.,Th t. of d h
cours¢, Ay Inaiial Hskelif PrRpRRe Srmossals v Gem i pistosatdy abasetipally

pure dnl3tbstaritdily abh RxEORABE atblidts B QQE&! ned. Preferred
conmposi tions or preparations ag rding to the present

058 YIRS B SOR s 90  or

parentat o mﬁamﬂqnmahztﬂn@am&a‘@d)ﬂ Scdntonzaff ittenstian dompounds as free bases or
su con‘gl;nati onglf ran es and specific, cqoncentyatjons

pharmag ¥ Sqeppighip Seands peesred o IRRlY Pyxedwith g Pugactant
such AMdiRGplobiRelBYsed! S isp Q%o chn 286 b0 brefRied i b1yLdisL, liquid

polyethylene glycols, and mixtures thereof and in oils. Under ordinary conditions of storage
and use, these preparations may contain a preservative to prevent the growth of

microorganisms.

[0099] Compositions suitable for administration by injection typically include, for example,

sterile aqueous solutions or dispersions and sterile powders for the extemporaneous
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foll ow ng: a binder such as gumtragacanth, acacia,

corn starch or gelatin; an excipient, such as
walemalizi3esn phosphat e; a di si ntegrati ng agent SPCHUSE08/061189

corn starch, potato starch, alginic acid and the |ike;

a lubricant such as magnesi um stearate; a sweetening

ent ro | actose .or hari n: a.
prepaf it ik Tatte hions BEARESORs TR Coaes therdoras ismsefhrably
steril® n&NEIArtY pf‘dvi’déoéa'sjﬂ erln\éaﬁilﬁt}t hei sﬁﬁ@f@%l}uﬁhﬁle ﬁlﬁdépthesccﬁ‘ldltlons of
capsule, it may contain, in additionto materials of

manufppsurg [@gd storaggand is prchmb&{y preearived agairst the gontamiating action of

\ mlcrc{m %egs[rr?s ssusf;m? gac(la‘%r% agggﬂ?ﬁ ai‘hﬁg%&%gg%géF 2 &o&se?thor Bt ispersion

medigfi@bhRting Wetdxaiipld) Mater, ethandl, l;blély@[ (fBt bxeinipl&TBYycefiN} prbpylene
the active conp Ound SUCr ose as sweet enl ng agent

glycokeiqid Pfdh‘ﬂhqd@éﬂa&lb’ﬁﬁiraaé dhedlikes, syrtélslé mjxiurosdhereef, anvegaible oils.
h
The ;{aréée\f gfau%dg&; l’é% Eréagﬁal‘rf} %:fé% %)%Jangé }Rq}ffe ugee})\f% coat g, glgclrﬁ:ﬁssﬁ%cﬂhm,
by th@ ﬁfafrﬁdfr&hl:eyoﬁxha tdired partialel syze il te @@aoﬁm&spaﬁbn aindybynkhuse of
Xic_in the anounts enpl oyed. [0098] The
Surfa%tm}ts ETheprerengpnd ﬁ&fo@ﬁan aﬁwwor@m@é. may d§ achigyedspysarious
RS G SirPE hy. LbSP00BRERL, g, i s

thima‘rd&sfabal’ﬁhlﬁeiikar [rphartynEsed, ilg;vl(l:laﬂdptetamfbﬂﬂbaﬁ?dlﬁdﬁéd)tbﬁlctagéhts for
be prepared in water suitably m xed wiith a surfactant,
examgf?e pieass grgadiym shlesile Pavlopgesiabsomrtion e the dnjssiakls sompesitions
| Y&k S,
O b7 B P SN Ut By B PV il
monaste:ardttetandr@labih storage and use, these preparations nay
contain a preservative to prevent the growth of

[010071Stérfle i edtats eBolufiéi Iy Koprepatd bp oférdtitipltee 4cve compounds in
adm nistration by injection typically include, for

the reguigeghprounts, dn fheapprREaIGSOLySly wtbrv@n@\as ofi thpather inarediones
enum%{a‘?éd 4b%v9 %Wij ¥ {i%ll&P&% ﬁ\}(hﬁ&@g ! Hﬁ%ﬁso?lr %Pe%x%?lk%l ;foegswns may
erile |nje ABI’e SOl Ut Pons G |spers ons ar
be prepaseishy inberpbrating the spridized adilvg 1ﬁg1ed1ehtan®mdsté1ﬁla ivehitie which
rowde easy syringabilit I's preferabl stable
contalpys s basiccligsran e dr%ﬁtﬁ%@@@@@ebware@te@ sdipm dhnsei s
t
BRI SEEE OA OPUEH  FORp S
solutloas theeprefeayd heetleods of prepiration diag erisdeoracowdiduying and the freeze
dryinggegh%:qm ‘H% ¥%E{S 3ﬁ)éa§gb%§;pgﬁtglev&| 19@%51%21{0 lpldlapm X(?Altlgna? desired
1ngre<{ﬁ@ﬁtyf?drﬂl/ﬁeeﬂf@v19ﬁs¥§ %rlﬁrﬁite}&?sollﬁthﬁ)theréb'f table mxtures

her eof, and vegetab e oils. The proper fluidity can

196 Ie by the use of a coating,
sucqwmas F?Egﬁ?}]llEn e mai ntenance of the required

[0101pditei(gHe 1 Q-l(ﬂé—NF]cdﬂmmlmdaad/«)f camplositpars svill ipeneraldy by adrmistered
se of surf ctants The eventian Ththe actjon of

in a therape sl AR ARy 16 AsedPRbRLaBgHRy A e gt of compound or

compBffibiPafh&ist@bd #fddanrhi fuﬂ&gﬁ r?efl? B Pac I inGARAP 6r example, the

par abens, chl orobut'anol sor ic acld,
particular indication being treated, the mode of administration, whether the desired benefit is

prophylactic or therapeutic, the severity of the indication being treated and the age and
weight of the patient, the bioavailability of the particular active compound, efc.

Determination of an effective dosage is well within the capabilities of those skilled in the art.
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thimerosal and the like. In many cases, it will be
preferable to include isotonic agents, for exanple,

waeegans43es sodi um chl oride. Prol onged absor pt i BeT/0820081661189
i nj ectabl e conpositions may be achi eved by the use of
agents del ayi ng absorption, for exanple, alum num

e te a elatin. [[0100 eril.e iR ab
oro3005ER60 DL BRaBLLin Y O sPBGr e DR G20 Booroo
mg/kg/dap eatdat 0.0 ok h® drebr 26 0fBDWRS,0 drR0LE BRP6:O5.0 8 5.0 or

solvent, wth various of the other ingredients

100 neg(kgrdavawvith aplsspasteddose efirhaue 8 mg/day towboutHP0g/dasi, but may be

. il ' er al ' rsi;ons ma 2 prepared .
igh St a0 e SRR AL o] SBGFE U5 RSP o
beingareatedrthd ectiviiyiof ke sofipdlind end/éd ddenposRiongitd B0k SRS}, @i mode

medi um and t he required other ingredients fromthose
of adwinisteatian ad ypyenms fagters discuwsad abae. faspeq anguuherd Mtgrysl may be

3 | : | C . .
IS0 RRAY A0 B LSRR e Uil o i
are suffigientgo anuiinthinghérapeerie od pyophglateéfficyuas hb@liniiigd ekaingples, the
owder of the active ingredient, plus any additional

com P oGt R e RanGut ot Bcpmaon s pe ey,
deperfdifd SRR Ot r O (ROGAGES indicat

°Pe [ Ol%%&ﬁlg%g%th%%l@%f%mgg ﬁg%ﬁg E%gylgrt C rrposiutlclhgaﬁlson
being\tidatedgad dreglutigmére of thd presctibingcphiysiciant hecapeoff loca laministration

effective amount as described herein. The anmoynt of |
or selgeiS RIS G R 896 (PPIGH LAy U <fieFveJagY fenergsation of

tivecofidublly arlor' BffpBLifiond | r ! i i
i ALYyl 350 Bond 1 LDl AR . S
artisangiwilhbsahlatd epiminh eff¢vtive dvel dessgesewitiomhendue experimentation.

prophyl actic or therapeutic, the severity of the
[0103] riniitiabddsages o ey - - E €8t @H-NN dohpeurdigmdat dombghidnsafsefuld €or the
the bioavailability of the particular active

atient, ] ( L
tfeatﬂg‘élﬁﬁ 1y carpbecestimaicd frem it vigp deje. wish as the animal mpsistglesgribed in
Ay : bibi i ki i .
the XIS (D ARG Il UERefl e B8 Enitegd B! flp IR rogarding
the effeatigedoshgésrafm BbiodINTEoOME treatment 6Dthe oariGusiiisorddrk gvaikaple in the
to aboyt O. 1. r 2.0.or 2.5 or 5. r 10.0 or
art. S5, g optvsar & Biidef3g0 brepoming aﬁa@@@dvﬁgﬂg 556%39 me(dsy g6 AT for
the tr&@XRER 02 ehARSaR, vARCH incte iR/ OS 3y 1b 95 Ll S BaLid¥m
but may be hi'gher or |ower, dependi ng upon, anong
suggestefl dosef, A& mg/dny, othtelepated dosg) amd thie sletaswaibablé indthe att regarding

pharm e 8 P oA PIoRSee o) FcE R (! G TN, and it
separA€l Bhdhitid et fold Ghe/ AdrhAiFrafiSe Bpfaéelgics(g}lﬁg@dOﬁbﬁT,eAT and/or

Dosage anmount and interval may be adjuste
NT (ahdtPynsiinan k4alt, d 989 Gepatting mesma U fazlthe sepatated enomtponerss

fotloE R ool B, O3  cGplBss O a€this 2 Tdl-RY:
Bertilepoarphik s1986 (1@ p&i@ip ehe starmachkietic QFapRetick 0® BS1 (TOW-KE following

admi ni stered once per day or nultiple tinmes per dagl,
the administration of dosages ranging from 10 to 100 mg); Edelbroek er al., 1986 (reporting

the steady state concentration of E-10-OH-NT following the administration of 75 mg of AT)).

[0104] Based on the animal models described in Examples 5, 6, and 15-21, it is believed that
an effective dosage of (-)-E-10-OH-NT for the treatment of pain in humans may be obtained
by administering a dose of (-)-E-10-OH-NT sufficient to achieve a plasma concentration

similar to that achieved following the administration of 30 mg/kg, i.p. to rats. As such, in
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dependi ng upon, anong ot her things, the node of

adm ni stration, the specific indication being treated
wa@eastibs2j udgnent of the prescribing physici anP¢i/USReEE61189

of local adm nistration or selective uptake, such as

| ocal topical adm ni st ration, the effective | ocal

CcO ntr nd/or conposi tipn
some; oo R By i dose Ep—%‘éﬁﬁ"ﬁiﬂs st OB [l dosage
requigdditb SaIisveh iplala 2Bh@ntrdtiQAP4dhiEvée wikh €5IH- Y& OrRsal &30 mg/kg, i.p.)

dosages w thout undue experinentation. [0103] Initial

is adminigered tofats he (-)- E-1 O OH NT conpound and/ or
conpositions useful for the treatnment of pain can be
[010§ IDosape exdotints of (-REvONE N &drareating paia svitl gpieadiyriel in thecahge of

e TN T S A
or 201058358 K%L (h@r 5.0 6£100/8g ﬂ% so thoafn e%-'p_e@cf@g&-g dof %50\.¥tl3erng/day to

treatment of the variou$ ers avai
aboulz¥(10. mgday, but may bBhighenordowiet. déjs lﬂl%eckthmtmraltdosgp af

(D8RR cE] e 0o SR s KSR LEs g 455

or 6022 70t 888K90 Br 9916¢ m@rrﬂsmo% 000853 RPDEng/day W B¥ffective in
or tolerated dose) and the data available in the art

treatln@g@md Ageordinghirsemi ﬁmbodlmeatsdnmim the@duhjmistrition of an oral dosage
f O OH t t
o BRI A oo

d/. NT . ( Dahl t
l"l"él) eft ?%%HN W&%%qamt%é s d?@ﬁﬁ%@g‘q&%?  dnig pelieved
that aﬁ@k‘ﬂe&We%sié’é%f?\‘q[E)-@ 0-56111 AT 9{? i tr@atlﬁ R Qledrassi ﬁr}ﬁ:!lgnGans may be

dose of racemc Bertl sson et a
obtaiffeddyyordniinigteting a s wﬁa(e)aEilﬁ@HeN 'f) sufffietent ®sachieve a plasma

cone e S gL k2B 838082 s

As su(:h QH %rhh @&bbﬁ%eﬁts&ﬁ@é’ff&ttﬁk QOWEI@HN T 8% tﬁ’ef treatment of
OH NT followi ng the admnistration of 75 ng of

depreﬁsrgr) is thod@age Rauizetl torachisee theiplasmanodedrgratios a¢h1md when
.. 6, and .15-21. it .is believed that an
(')'E'gpﬁj@m@ds%%e‘nglsed‘)‘m%“f"éﬁm for the treatnent
f.pain in hu obt ai hed by adm nj sterjn
(0107 D amounts-of o O é@ﬁﬁ?ff é?lftrfatléafiet%smwﬂbwga B fpefhe range
of frofPAHERAY.0BG 1 GH7).60 17 61 ﬁlg(}gmp 18558 08or b kgﬂo%g %tsh& 5.0 or

adm ni stration of to rats.
10.0 ar?9dher 2rthordi G ot '5 @ helef mgddgl’dag vdtis® dxppetd @bieST about 5

o AR bS58 SO0 et st
(-)-E-(6 X)}ENlQﬂét\b@én(a%QuﬂHf 1|ﬁ§/day t(pal)o(u't )§O Bems 91‘ 54 &r @0114?) or 45 or 50

rats. &gl@ Dosage anounts of
or 60 pr et ot S drl 100y>p|15,%1bt 300er 359 ar3e0 m@ﬁ% \mﬂl Heregfective in

st R Rt S0 B By PR 2 BT o
dosag2@f Q)@ 10C @}ﬂNqueﬁQ&nr%ﬁﬁtgf(ﬂﬁg/dé& ttchab"Hﬂlt eOPRGIRY. dose of
about 5 ng/day to about 500 ng/day, but nay be higher

[0108P FuttB¥Ebased bn bRoPRpbEYEANL PRImAL M indRS%Spfies of E-10-OH-NT and

its enantiomers, it is believed depression can be treated with a plasma level of the
enantiomers of E-10-OH-NT of between about 140 nM and about 220 nM. Based on the
reported pharmacokinetic properties of (-)-E-10-OH-NT, it is believed that depression can be
treated with a plasma level of (-)-E-10-OH-NT between about 140 nM and 220 nM and that
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(-)-E-1 OO+ NT of between about 10 ng/day to about 20

or 25 or 30 or 35 or 40 or 45 or 50 or 60 or 70 or 80
wW®@e009A34325 95 or 100 or 150 or 200 or 250 or 30BCTsZH88/061189

will be effective in treating pain. Accordingly, sone

enbodi rrents i nvol ve the adm nistration of an oral

these &gaocﬂ%el {.%1) b&ﬁhle[/%%%m bet Fn%rpae?\g%etnr_aéggt@ r%%%imtf ’(t)o about 35
or 4035048%) 500685 of 65 br 6LSCT( Hed dr@O@f%@pﬁ ©04195 b? 1003or 150 or 200 or
believed that an effective dosage of (-)-E 1O O4NT

250 dr 300 mgadayr e%ﬂcnﬁmglnfceaelpre@dmdmemmmwgmm amymberatlon of
R L R MOt e

nM ah@ 20Hak. aakitey e bbeinlawy the désage 36M-BL RLOBLNTNs Bétwdéh about 30
to rats. As such, in sone enbodi nents the

mg/dgy F@g‘tﬁo@‘é Hbwe/day) - E- OH NT for the treatment of
depression is the dosage required to achieve the
[0109 | Ia gleecantaxt eficansbinationabtrapy, el pmpcr doshgeroflt @hbified &@nts will

bo el ool s SRRt e h 1 Bousheldse AOSRRY o

(-)- EIIY)F(DHQJI T Xn(pﬁ)ng @stﬁfﬂ%héd‘ BSRrif for thO Parb@t 1n91cgﬁ’(911 B;j; way « of general
day to about 0.1 or

guldaz% vdreresa clalmablm@doomoldmd@r othep Bgeant orussd 11bccnnnb1ﬂa3io® wmth the

kgl d th f about 5
E-10 RN RS kg B el Bl R e Binbaded Bpin shout 0.01
to ab&ﬁ'l'()@‘{xﬁgﬁké/ﬂ'@l oﬂlh@Earﬂ@&ﬁ&dO%pl()rd) anid/dr @ﬁb@%e%ﬁnﬁ%ﬁﬂ@% about
about 10 ng/day to about or 25 or 30 or 35 or

0.00149 apputs§0 cmg dayr oftbe &r1 BOHoN Taompositien desctibed b¢re1n5 @n certam

embo? é}%ﬁ ﬁﬁg)e d rggy( Eogboﬁ%@ga% ﬁ% t)}Obe%(ﬁf%/fdeCt% eﬁér?ﬂaglnmd opioid

and/oh‘ Btlﬁf ¥&ive h@m@dﬁﬂdﬁrﬁtdbahﬂ ®01 &f abdit 0y ﬁﬂgﬂ@%@gﬁ tif E-10-OH-NT
-)-E-1 O CH NT between about 10 nrgé t o about 100

Compﬁgﬂe%afdesgr@@éaer@m archigrothgy ahgdine ﬂ@ﬁ dailysepags redy pabout 1.0
mg o8t Bhﬂoﬁ?%k%lcp{u{?iz&rottﬁe?ﬁ ﬁ’\]; & %ugd_l'am a@&ﬁgO 1t o{ th
enanti oners ]t evea c?epr SSI On can % 8

E-10-@H-WNTacommsitionb desetibed hdréia. erniatiosy! swhed theH- -OH-NT
140 nM and about 220 nM Based on the

of, .bet ween out
comppgifeng pb?g i\‘r‘ﬁ?@b Riesepbined viiges eqnagbigpidcompeund (e.g.,
9 d
A -teﬂ'ﬁlg'@% lglr-[na.bi ol b?caﬁlﬁhﬁlﬁi‘é 5 3{13 ﬁl‘b dd(%)?[;[ﬁ)éﬁ{i ?%g (ﬁi_%@?%eg ag\%/g% an
other apentand ¢ qubmmioﬁ E’Qadmwhﬂwﬂed drally, igeﬁﬁamr trRdsag@rdsrange from
oSSR Sica BLe S5 S B 20 B

bout®f mé Of He BP0 UHAPr 100 or 150 or
oot mgor 550 or 300 %H}Iggi}%iggsgg [ ng?re,n certain

e di i t [
Egbf-) EI- %N@%&pﬁm%;r@gz%p ?3&‘%?9?&{ T4 achi eve a
[01 10@) Ikssermsﬁlte«vfﬁhe ohtobeatdwdnefidotudiscid@drivrandA P 26d NV aré no longer

used %ge{r\ﬂelél}?wg%ll?ﬂ@n?gﬁ the dosag l%béﬁrlaleglyn@e%w%ﬁ RT

compositions described herein have apprec1ably reduced untoward side effects.

[0111] For example, it has been known for several decades that (1) centrally active drugs
with high affinities for H; histaminergic receptors can induce weight gain, (2) some
antipsychotic drugs are potent H, histaminergic receptor antagonists, and (3) antipsychotic
drugs can induce weight gain. Interestingly, other psychoactive compounds with high H;

histaminergic receptor affinities, for example AT (Altamura et al., 1989), have been
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[0109] In the context of conbination therapy, the

proper dosage of the conbined agents will be readily
wasmensaehabl e by a skilled artisan based on tPeT/akmg061189

di scl osed dosages for (-)-E-10O O+ NT and | ong

est abl i shed criteria for the particular indication. By

assocwng thg gicagl aé]a‘i:rﬁ Slégh 3 reeeegh%% ﬂ-tal | &8&?& q{l%t-wé(chotlcs such
olanZapin€) éﬂd‘dﬁaﬁiﬁ@}h@&b&ll AHcEIRGhY *@&f&c?&fc@nﬁdeﬂrh’@hﬁ‘t@ khoh as AT and
t he dosage may range from about 0.01 to about 100

mirtaggpipgy repRgctely mhicdann apendil dhistepiinsirgic an@gonistet tage a high
prondil KGRTEASIPR, AR RONbe Is0Oh AR Y B B ettt

H, histamfiirgic antagetiise id Bsted 501 A9SAOE aftbweR&nawe Wide @fféctid? short term
about 10 ng/ kg/ day of the_ cannabinoid, opioid and/or

and lepgieFm qrepimeat w@hﬁaw&c aptddeprssants pumarlbv ayoigsult of excessive

R D T e

mechBfisAly) b whith AUhiefamiMegic ARMA 1515&!11@1%11%&@@%@1@1@&/ gin are currently
ot her ~active conpound and about O th

unknguy. @lbpHETPIEsHSSsthasn BmH s Icheds b et H) histaminegioreceptor

antagAllisﬁlriH%Ie%F\ég kéédlnmg ?oe(fe(r:lgs El?err]eeaa %I}lﬁargu%% %P%o&lsdlq does not

(Sakatoemiy no8S; Fulagawad?r LE} 19830Y. dA@@lﬁBﬁkﬂB'l 8&let?¥n of neuronal histamine

cannabj di ol ), an op|0|d conpo ., __hor phi ne)
incresan RO VSR ¢ gaht 1 s teh Gl CL08h rEinhlar, Hrdkmodkout mice arc

e T B EL e L o IO AL R, o AR TR0 e o

hlgh-fw) dizts Masalkior ab} 2091 a,ddesaki eraifd20didyt Tekeh tbgethdOthesedreslts
the E-1 0O OH NT conp03|t|ons descri bed herein. 8.7

imply ATNE RIS T BRESSERIPFEmodtate fgadmg @h@mwa[ ento}-depgndent

mech'éuﬁ%‘ll ;l'hgﬁ_tu(i? %y "K}B d cgiléjo%rﬁglfs @S'ez? g? &%{o‘?{sﬁla‘ced that

onger used as erap
H; hlstanmmt@c mslntonafzﬁmtpm sngmﬁcmmllylcsrralgteﬁ w1ﬂhﬂ10ﬁ=ﬂe£ﬁi Gehg‘l{f gain

c ositions des ed herein have appreciably, reduced
when G QpETbR GV BFfigE étypmim-p% ORBYET &re cxpmingd. taess results
1mp1}}<tﬁﬁ’t"¥fﬁt1f;5%%'cl§ﬁ1'l\églﬁ'@és ﬁﬁpé@a@§/efyhﬁ§h {1l histanhéald r¥ce%%r afftnities are

drugs W affinities’for H histamnerg
llkel}’rte@mbmgsls)rbmnlwﬁgk@aml ght gain, (2) sone
anti psychotic drugs are potent Hl histam nergic

[01 12:] doapxbhiinedrih dgailiis Esample d, @je wiekpgrsadty)ohd affielity o8 (-3-EROH-NT
ce weight gain. Interestingl ot her choactive
for the gﬁgﬂﬂ%@%w Wcﬁwtghwmreﬁpquaﬁ%orf@%gané %e@égwgw compared to the H;
af finitj e AT. (At t at, .1989)
histargipGrat AERTL o &1 aPH VT oG 1585 on Blssd ki viGarwilntis
expechASthREEE-THNT %ﬂﬂﬁroﬁﬁ%ﬁb&a\%@lﬂt an'Pl%XH fRIA B andNED

ol anzapi ne, and clozapi ne, as we as tricyclic and

mllsL%%%ﬁ%%:hhgf%Sng?{]@%é% V'Iﬁfb?'?heaﬁ ﬁi-gt ?'nﬁlei reg@tor it is also

Ively, ich are
expecteidsthairtiea&megit ovithrthaGaid-GHsN T I&am@oﬁtlbms;ﬁes@ﬁ&[d&iéfdlﬁ wotld produce

less s%ﬁéﬁ 'ﬁhlﬁjeﬁ ?agrécgzw P rylsré%sse& ?ng 1%ore (ﬁ?&gi 1tnI E(Z)xrllfallplle 8, using the
rat rotarod assay commonly used to assess sedative effects of drugs, the magnitude of the
effects of AT (30 mg/kg, i.p.) and NT (30 mg/kg, i.p.) on rotarod performance were similar,
with peak deficits of 51 + 20% and 60 + 14%, at 30 minutes, respectively. However, no
impairment in rotarod performance was observed with (-)-E-10-OH-NT (30 mg/kg, i.p.).
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HL hi stam nergi c antagonismis listed as a conmon and

wel | - known side effect of short termand | ong-term
woematsse with tricyclic antidepressants, priPer/Ub2008661189

a result of excessive appetite (Richelson, 2001;

Khaman1et al, 2006; Deshnukh et al, 2003). The

ni sns i,c antago i.gh
Thesd SR S S e S Bh S vt
is s1gﬂfﬂc@ﬁtl)5k§'§jéeﬁ§t1ﬁgaﬂ’1§n AN Henonstrated that Hl
hi st am nergi c receptor antagoni smincreases feeding in

[0114]S§E gécgtléé%b?g , tag%%lﬂ' ;'ﬁ_é}%ﬂa’;%%g? lghrﬁﬁ%ggbs)siﬁ] H8RR4 Wibition of

key dmgjmbtabol@tihg/ enzyenek eﬂ“homecﬁbohecmmmhod‘mf&tmg’ﬂ geaerally is enzymatic.
|ncreas S feed 197 Sakai

on et al .. ..
The epgyas Sy gL et B Btatttomtion it drveiriis mg{hy%cahzed in the

liver ra@tﬁb@él?éverﬂ Bsshd Ex ANAEERSs s%n@%ét%b%c%t:tl%?}ptlr(ﬂ}o“ﬂ @H renteral
prone to dbesity when placed on high-fat” diets

administration ¢f@Glreg, amaﬁwm;pombn oﬁﬂ(e]d@):c magbe mdtaj@htzﬂblrmactlvated in

it ot S A e S SRR s

metabBERAAE S TtanlfQinitsUdY oftY biSa ARSI IAPET Hl%hiya}ﬂé’cﬁl%l&w drugs. (Benet
(Kroeze et al, 2003) denonstrated that

et al. h1 995 AT heeosgochrorae B benzaeifamily iy the magcmcfatabesnof grug

. Itd th t-t ht gain.when a lar
biotegi B psnt TS SN S) PPl o Sy of
oxidagive aﬁﬂ(fbﬁuaﬁﬁé reéﬂﬁ@ﬁﬁaﬂ(ﬂﬁ@abﬁw f"‘flélv\&rdsfh&ﬂleﬁﬁﬁa'lly RIBESRArbp of

drugs with relatively hig |stamne@g|crecetor

substegfesi dieryicatochiome P ﬂé@ gmymeis ieblieds GHB2ID6 ard GYRBCHHt Alterations in
d
the ol o IN3s Bl oy e CUR T p iR o By CRATRb Rl feacs

undestnhblehlhhicﬁt amsefiedies (Seedagdl@an\Wandbeeducad 1899): f ol d and
40-f ol d when conpared to the Hl hi stam nerglc affinity

[0115}fAsAdIsc%@£édPinetaﬂ%pE§£rhy1€'m b&ﬁ%e[daxﬂm’f 'ﬁﬁﬁﬁ‘it C‘YPﬂ%ra‘ﬁd

results, it is expected th (-)- produce
CYP2GSs angbingped fgaseragt:mta aret dmatrm‘ﬁdaa@d Ifﬁ'l: use Md&peﬁa&i&nis ovhich are

metatolZef by 1esq duaplpel; SPeelt M REmel P TRAS R RO FRG1S e
inhibited &3 OHEND-OPINDKide] Eﬂﬁnﬂ@iﬂ)’ I Ib%%&%fcﬁé Bxpetelidhpr oduce

| ess sedation than . I ndeed, as discussed in
(-)-E4B: QA wopld; Qﬁg@d@rrfﬁveer gndesirablg clinie cpaftequcncazs vliemsempared to

a sedat hve effe of dr
AT af AT RS, 30 ERPERRL byl M udh mplacg s
cytochﬁ)ﬂerRﬂSlOGsoehzﬁnés e é(ﬁﬁﬁfrﬂibatbﬂrfBﬂﬁMﬂﬁAWQ{rNBﬂﬁ}dp?r
with peak deficits of 51 20%and 60 14% at 30

[0116IAHIRS adVaRPARL T thetlsY of F@-‘EENOEOH—NQ drﬁ&afrérﬁ?ﬁtreddaed affinity for
rotarod performance was observed with (-)- OH NT

muscmc rRgEIGLS. |Wbllg the hedyeed mslsna[rmm/ﬁﬁmtjﬁ gfufapqnmgd:i:)-ﬁ 10-OH-NT has

e UL 50, L AT s U e
muscaﬁ«ﬁu@f&hﬁtbﬁﬁﬁ |ger%iiéllaﬂ AR 'sﬁecﬁl&’ﬁﬁﬁaﬁnféfrec{ep)o"r Bobt$bdHIMNE affinity

is its reduced inhibition of
of E-10-OH-NT for muscarinic receptors ir vitro was only one-eighteenth of the affinity of

NT for these receptors (Nilvebrant et al. 1991; Waegner et al., 1984). In healthy individuals,
NT decreased saliva flow to a significantly greater extent than either E-10-OH-NT or placebo
(Nordin et al., 1987a). Additionally in an ultrarapid hydroxylator of NT treated with very
high doses of NT, the plasma concentration of unconjugated 10-OH-NT was very high

without any sign of anticholinergic adverse effects. These results show that 10-OH-NT

-33-



10

15

20

25

30

key drug netabolizing enzynes. The netabolic

conversion of drugs generally is enzymatic. The enzyne
waeymsasms23 nvol ved in the biotransformati on of PETIYS2088/@61189

mainly localized in the liver, although every tissue

exam ned has some netabolic activity Fol | owi ng

enter rati ignifica
meta OB e g Rag Rise el B A Ay T Rafheontta tese
resulis/the ldhﬂa%&ﬂlahﬁd lih &l &f Eial?ﬁ}l)lle np ee%tatbﬁgssthbte(f PEE0-OH-NT has a lower
reaches the system c circulation. This first-pass

atfinifiefoaiest foynelassgnef museatinip reqepiars, Mh oMl My, than either AT or NT.
bi oavai l ability of highly metabolized drugs. (Benet et
[Oll‘ZﬂI An d@H69nal hantage of tv)-ErED-PABN Tavey A dndN T is itssredired effect on

t al of _drag bi.otransformati on reactjons.
Gl Joee, Expali 5, MSHM SRS HERH B IMPBEMS, GRS By fagety of

neurdanSit@AL Wit M G RUEH R sy 8aa! AP 'Rﬁ €1 gér%feyin
towards a chemcally diverse group trate

physmyxgmhcml pf ges0oimtestinal Sunatiohu érche ﬁ:msegasandnrestmmsn (GIT)
t th {
s L Ol E P G lehtn HS of REATE anbR Y s

explaititdes deai it EghibR '19%t )-EONSOHUS T SBSwéPRErkedly lower inhibition of GIT
I ngel man- Sundberg e 1999). [0115] As’'discussed in

than AZtaadNT.n Exanpl e 10, bot h AT and NT inhibit CYP2D6
and CYP2C19, and indeed these agents are

[0118] drttenme nAT: andNT Brassoséated whh nadict@ticion snodigdaraliyghmias. The

met abol i zed by these enzynmes. Surprisingly, however,
blocking efithe candipg qh@nnﬁdiﬂkzﬁm bﬂm BnkedHp ldm&mdbged long QT syndrome

o G388 oSBT Lt o i,

subseqOélft Sehitdibhiar SbrilMition ¢ VRSPENWBREGES dWhQO‘(B)O "Iﬁé1 h@l@ of QTAlolongation
and NT, and coul d be used effectivel i n conbi nati on

and aggocigtedrandythamie by sli¢yeliel amdeprﬁewts:@ comesppadsat the cellular

evel WR ARt R RS D G i Ol Rt sfasStun

chanrfets) anld-dufdefitttatifedetyl the slohé OIsibimnit Retligdtd thé tdpid ddlafedrrectifier
nmuscarinic receptors. Wiile the reduced nuscarinic

currenfrf hER Gy &ﬁSrsaeléﬁs igiprampng @dap{l iphibis SEB Sethaprgdpeticinically
relev @oxﬂ,‘rehtrat Jﬁ@ 1@[19 e?ﬁl fﬁ)‘b@?ﬁf&&h&%ﬁvﬂt{% rbft()ﬂ é’flot(ﬁ? T, as

- enant i O € ‘muscarinic receptors 'rn genera

explamedﬁmdetmih 23] Emcplé iLt, isdme Rhanh sighfeepdplovwed bitipgat thelEERG
Iflm of. E-1O- Q4 NT. for muscarini ¢ receptors in

channgj thag AfaanddNT'y Basrd_os thisrresi H inexnepied daf fraptmpntsrutilizing

f I I
(-)-E- 19f0}f( 'tkﬁtig%lg ﬁ%ftﬂfe@%%g l(rité'h oYI Oﬁgtoggét i Tﬁﬁf‘g%%c rté’égggg §hd other
arthythalic-velatbd edvers ezifestsgmmfparednd) AT grdedT er extent than

either E-1O- O+ NT or placebo (Nordin et al. , 1987a).

[0119dthe tii©rREL hiytidepredsantd dlﬁo’é@@ﬂh& HIysH srsysusd effecef dufto their
treated with very high doses of NI, the plasm

interag HTE Wb et RIS T B Ke0F 10 a 18 biaykads AFR: Ao epgRigrs, which
e L I
orthodtatishygotensibn) dizdngs an@fefler tachheurdiA THamdn I&'I'Bo(ﬁxgbﬁtl, 80&5)! An
advan\t\ggte%f t(g%?-?O-OH-NT, as described in detail in Example 9, is its weaker affinity at
the 012 and a4, adrenergic receptors compared to AT and NT. Based on these in vitro data, it
is expected that (-)-E-10-OH-NT will be less likely to produce orthostatic hypotension,

dizziness and reflex tachycardia.
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results, the data explained in detail in Exanple 12,
establish that (-)-E-1OOHNT has a lower affinity for

wo bmsfimses cl asses of nuscarinic receptors, ML, PORUSIBS/061189
M4, than either AT or NT. [0117] An additi onal
advantage of (-)-E-1O OH NT over AT and NT is its

R RN N LR T —

for o LidrERUEIO TERPRM (sbL E%aIWFIeVQ) N 118 veBRE@blished 8HaY B4 &drenergic receptor
system are known to a major role in

agon@ﬁﬁ@@cegn@aq:sm:@ngmo ebfl. g@@ﬂrésmoeegal 124100 Hald ef @n 2001). The

abllltg %? 82”5’&%@1?&%@%%&& nt St I a (%rte&ears%ix%ac{r?%cz}&or éjfb t(fd[ ty

anun@élc@abﬂ@stagb wOIRAGHAHE @Kalﬁsemphwm adillaf afteCalpherk,N991; Pertovaara
Exhibit 13, (-)-E-1 O O+ NI showed mar kedly [ ower

et al.; 1i90bi Theot astenorapterangamistrRIX SR 00[2(§I121@]-m¢lﬂ$@><1r§ ed-dpnzmlioxan-

e [ X Cit
2 3l TR RREAPE Wole e Bl d B s Pheousty i
not p(ddkwé sipigificdie exihibitiok efladetic déiddndundd @Bdbdnﬂﬁﬂgw@_tn&ﬁmgﬁﬁ‘ﬁassay)
, which can lead to Torsades de Pointes, a |i

Undef Fheésa{né ﬁf{p@lmg}tthgpdlgppqq thetthi agrenggm)t@&ggglquéﬁmdme on the other
hand Z}S@%d g%}s%rde A eh{; Jn%ﬁtﬁt?cﬂl fsﬁ%g()l%lf %PEAH%{ ﬁltlgn %(Iereﬂm gose range 0.01

prolongati on and assoc)

up todr(ringfkgr(s.e.) byd atrthe fighest dasi leddpit essliyndtelifiddAl9 abdominal

corresponds at t cellular | evel with pharmacol ogi ca
constyiglignresRAgse, &usr?égﬂ}eg &99%.%@6@&%@5&@& glepgenic stimulus.
AddifRaRS Sthb FhidSE "d.

e T e B e ¥y SR 0 P Y O g ere
markc;dly piteriuated oFRGncuTEAs subaatanamis iadinfrristritioa o RK8XTOOHI hikg)

nels.at clinically relevant concentratiaq

emphewltng ﬁat ﬂ@[cl%lging BRFpyDse A f}ﬁq‘, }eﬂtelpv&a%m egiégloegptors (P}ray etal.,
1999Y.-) - E-1 O O+ NT, as explained in detail in Exanple 11,

is that it has a significantly lower activity at the

[0121']1 s'%%ﬁlexl ik%['tgg e f%]‘!ait%? taAId ?’Heq'%lt ece??q?%gtag{)]m% )mc' E{ ﬁ%ﬁgj&ﬁﬁ.}lave been,

howewer {Iery ivatigble.eOue explaniasibn of tHQWagislsiliongald @adrehoesRoieanteonist-
intes.and, other arrhythm c-rel ated adverse effects

induce% AYiione i Ya5108s Paipdestgris theptagidhatthesedrpgsymay mediate some of their
behav%ltal GERISIS BIRESreRlptor %%d%tgﬂglt Egﬂ, (%Gsﬂf{aﬁef L4 8C4889). For

due to thelir interact adr ener
examplecthptrouls byl Kau;hplhdndatellﬁoﬁtdrsa(ﬁiaepmkagw aly E)@Gpmdl(&te that the

e RREEH RSB doscp el scsenel AL end
famhtﬁﬁ&?foeéﬁpbl‘%&o@&%h&lﬁgge@%ril%&k%é?&l%% F#&E’Bﬁ &

Bour goi n ant age
reportgdeantagobsth atrthalet airénergic Ecaptot dodd,not sppeastovlmaicecssary for
1 fflmt at the al a and al a adrenergic receptors
anag%s(l) V& to AT and NT. Based on these in vitro data,

ted that |1 be |ess |ikel
[OIZZh o’-\s&xglgwfg(i% morgdgta }(nclzj)gg}mﬂg@ 8ls)- EnlO -OH-NT exhibits 51gn1ﬁcar¥tly
lower affinity than AT and NT for the adrenergic receptors o;a, aop, and o.. Based on this

data, it is expected that (-)-E-10-OH-NT will be superior to AT and/or NT with respect to

potential side effects: the analgesic effects of (-)-E-10-OH-NT may not be offset by an
interaction with a, adrenergic receptors, while the analgesic effects of AT and NT may be

reduced by interaction with o, adrenergic receptors.
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di zzi ness and refl ex tachycardi a.[0120] An additi onal
advant ageous property of (-)-E-1O O+ NT arises from
woe@shases affinity for a2 adrenergi c recept or BCT/BEE®)8/061189
Exanple 9). It is well established that a2 adrenergic
receptor agoni sts produce anal gesia (Ongi oco et ah,

282%0?; ﬁgﬁ%o et ah, 2000; Hall et ah, 2001). The
it a2 adrenergi c receptor antagonists to

[0123]EMRY SEEAR-@HENeD @&ﬁ]@élﬁfds @E&i’bﬁbl@ﬂm@éﬁdﬁ@ﬂ“shﬁ@@kie@ﬂdés%nbed herein
al so well known (Kal so et ah, 199 MIlan and

may Igpasserabled in the fornP@f Kitpy a{asmepn@hdln@g@oyhe kitpgoides the

ceptor an onlsts RX8 ..

comBBETY R s 0 1 BPHE RS oPRGLRE Tor agmymisrqtign s cpmepyition
may B ind0di¢ or mphﬂlz3d ok gr itreddhaibi, partit@h@gla Bigrile oRltfon. When the

supbcut aneously did not produce S|gn|f|cant i nhibition
compgsitign és in@ &y form. epreegEnh FaY ﬁPWﬁflS%@ﬁWﬁ@Wﬂéﬂl}( mfsmable diluent

a
for pl%gﬁ‘rﬁy o%: lé(g[i% ?c;rgltu(ll;aglogit ‘Tgl gﬁﬁ%{ ncg%&tu?g 9%\91 toﬁ;l agmimst %n %r for
dispeysing Ched:oﬁlpdaﬁensd etilied) bui Adtilivhitddad, sHtingd) Psette; atransdermal patch
. .constriction over the dose range O. oi up to 1.0 no/ kg

orinfadant. y and at the hi ghest dose level, it totally

abol i shed t he abdom nal constriction response, thus
[0124]f Fherkdts m@ymdudqwtbmethcnapwtagagcmts 1fortuse im¢gpgretipn with the

compoH%%u Agacra;dggl L gl?lﬁgmét nﬁ)h 1@%}35' %%B%:g)ldl\é\%g%atfs (renayst)e provided
in a sBFUTAE Goryh, BF hﬁfﬁd&bﬁlﬂtl@)&oﬁ%@ﬁﬁﬁsr&@énb%d hexeipneous

admi nistrati on of RX8210 1 ng/ kg) enphasi zi ng that
0125] h&itCh RNheluae i
[ %11 dr enocept or Saﬂﬁéﬁ%@&sgﬁb’tfoﬂ%gogr&ﬁé;{ O%[%n]%l?ggﬂ?gsstragﬁ n of the
compphitionfsidectffeofs odﬂlmrmmemgns; ané aajobthbr whtvagianfosmatiom The

response ha en vari abl e. e
instrB R R PO 403 SRS e 1 £ et e i episbaper
videofdpe SHMPudr rBAMBRAUIAS bi GftReal Mspar i OUS pain tests is the

fact that these dr ugs rmay mediate sone of their
9. beghavi@igl effects via other receptor types (Dennis et
ah, 1980; Virtanen et ah, 1989). For exanple, the
[0126] d3elfoldovhing Keaulppg ksamaplds, odli¢adre imtemted t¢ Ke ﬂbptrhtaveeindaiot

i S P A e bt B EZRL G168 eBBosions
and méeddds FedckiBBd h@einl i tati on to suppressi on dependi ng on
several experinental paraneters. Fromthese reports,
afagdm: §m [ G S not
appegrp‘nto b?hﬁ%@?ﬁé{i&%’ﬁﬁﬁ%ﬁa f@?ﬁ%%gl \%ﬁtay [0122]
Oy R BB R T S by BT, By s
as foltdwan AT and NT for the adrenergi c receptors a2a, a2b
and a2c. Based on this data, it is expected that

[0128( -SynthediOoftbMipod 3. R8oRHBE b Brontife (350308, 879 Mol 40 eq) in
respect to%otentl al side effects: the analgesic

carboeﬁert@éh@néqv (Z00ymIp) v addedmiropayise btto Betined méxtutsyofan
5-0x0-10,11-dihydro-dibenzo[a,b]cycloheptane (compound 1; 100.0 g, 485 mmol, 1.00 eq)

and carbon tetrachloride (400 mL) at room temperature. An additional 200 mL carbon
tetrachloride was added to facilitate stirring, and the mixture was stirred for 90 min at room

temperature.

[0129] The mixture was filtered, rinsed with carbon tetrachloride (200 mL) and dried to give
170 g of a tan solid (90% yield). This solid (170 g, 464 mmol, 1.00 eq) was combined with
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interaction with a2 adrenergic receptors, while the
anal gesic effects of AT and NT nay be reduced by
WO pdoenasei on Wi th a2 adrenergi c receptors. 8. 8 K'BS2008/061189
[0123] The (-)-E-1 O O4 NT conmpounds and/ or
pharnaceutical salts t hereof descri bed herein may be

sodffFRPHG o7 bricos Bhbciott 451 s aRBis BIRES) BRr Bt f ) or

2 houls. CDiEIRS isblufbn fV@é fiRehet Bh& fHeasbh@ QissdIPEd MAUTERSob] efHAnEPI00 mL)
be in a dry or ?hlllzed rom or in a solution,

and waghed ‘zmh a»fatey (%DOSmIe andebrins| (09 o). Wie Qrgahiss wrmmccmtmﬁed and
dried ti g ‘@ 98, ﬂr otf 9 a'ig oran he [ z@g% tJfthIri e n‘g ﬁ tB rC881 tPirﬂ%m Jemperature

rmaceut
overdlg}ﬂ ahd nfops mﬂﬁétlp@éblplfﬁlt&l duitt TH@yolﬁDsﬂiﬁﬁlfbr@d %GQIV&EZ b @fof light

adm nistration or for dIS ensi ng the conpositi
orange Byl rgombied sistd: R 1 BENVE (DN Ha DRSS (3, 1), 7.93 (m,
2H), ?zg:@ssg {318 9%& H1 9 'ﬁ‘@{da'fhh[mz“] The kits may

e ot efap uticra s for use in

ors SRRl § e SRR SRR TECS A E 1 4 vo

addedPfoQih B@she of cEmBERRATA( 84 LO40D mﬁfolnwoe )\ehd blﬁehalne (79 1 mL, 800
conpounds descri bed herei n. s wll

mmolaé&o@ﬂb ingfrtutaned {300gmnkp nEhefrorxtlp'c watr@ﬂuxcd fca‘rﬁﬂ) mmutes cooled to
oo AL BB SRBES b Rt SRR

dlssolve@ i anyu 208ate880 Be.) ahd eRVreSilligdBanit lik®@te whiWwhihed MGth water
limted to, printed matter, videotape,

(300 @@m brrmer @88 adhe T@ﬁ 9kgant9fs e Pensentadtedandothe Realvmt egide oil

stirred ﬂfl‘é%a%a %56(@1&&?}'4 tg Ian | ﬁ\g %ﬁl}gci \Yslp?hvw&!fliglterec? and dried to
give 631 @B bf gletdeviddd (ggfl@ucft (esagtw yﬁm)ar‘uq NRaabesasz, TDERES 8.08 édd 1H),

various E-10O osi ti ons and net hods descri b

757 e T SE GRS, 158G T 753008 (mo2y i, 873 o, 1),
h f
6:38 (e 2 SO M +f Dol BPdP RS Shegi vilepsisgr -

290.16(M#}@F,I oWs. [0128] Synt hesi s of Conmpound 2. A solution
of bromne (35.0 nL, 679 nmmol, 1.40 eq) in carbon

[0131] Slyhed’ 8f Coap&wfddy. r[}r)sol‘ﬁﬁén @ﬁ%ﬂéﬁ@mﬂ@&%m&rpﬁ&nﬁde in

stirred m xture of 5-0x0-

tetrahy dngifurgml (S WMo VA, &3 Indly, @%hmpb]aﬁél(eqbwpmadd&tdﬁ;romﬂﬁ;emnder

i o A0 B0 G 5 STE 0, ek, 00

dissolved maehalgdtTeranq S0P US dThOrchdedd hbd@ir® wik istifrbd8b ro8fdemperature
the m xture was stirred for 90 mn at room
for 1 hour. An additional portion of cyclopropylmagnesium bromide (0.50 M in THF, 100

mL, 50 mmol, 0.23 eq) was added and the reaction stirred for an additional hour. The

reaction mixture was concentrated to near dryness, diluted with dichloromethane (600 mL)
and washed with water (800 mL) and brine (300 mL). The organics were concentrated and
dried to give 70.1 g of a yellow-orange sticky oil (96% yield). The crude product was used
for the next step without further purification. Mass Spectral Analysis m/z = 332.2 (M+H)".

[0132] Synthesis of a Mixture of Compounds 5 and 6. The Z- and E- geometrical isomers of

5-[3-Bromo-propylidene]-5,11-dihydro-dibenzo[a,d]cyclohepten-10-one , compounds 5 and
6, respectively, were produced by refluxing a solution of compound 4 (70.0 g, 211 mmol,

1.00 eq) in 48% aqueous hydrobromic acid (250 mL) and acetic acid (250 mL) for 16 hours.
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tenperature. [0129] The m xture was filtered, rinsed

with carbon tetrachloride (200 nL) and dried to give
waZesa3ets a tan solid (90%yield). This solid ¢QmOSmNs/061189

464 mmol, 1.00 eq) was conbi ned wi t hsodi um hydr oxi de

(55.7 g, 1.39 nol, 3.00 eq) and the m xture refl uxed

[ th Il (2 L 2 Th t
The spfk P8 i oy e Piron CuaT e, SHUGH o EHaeRLAD.) and
extraét4@8 titkes vAMVASRRer B OMmIebRl). (3RQrfalcsdide BohbBRed 2P stirred

mL). The organics were concentrat ed and dried to give
in a lgrge baakgr,aldingsaiueatest sodijen bishibenat (200 L) carefallyastil efbbling

stoppef I |ay B ol Po o AREY St Pttt Bl solRgg Boget!
bicarBorife (200 h{L)%a Beife grsmﬁaj &nd &%&m&@ t¥ Iyﬁél@la cﬁﬁ%’osetﬁiﬂsohd
NVR (400 Mz d 8.16 (d, IH),

Beforg thecrude pqqdyét wasggn 'QV@':EII(CW} 1]4g|pf m}sohphle(tg{n sq 1d)was[ g_eg@‘] to give a

mIXtLEé 8% %egm%frlﬁg%tg?gm ound OAD ég ?2 (é"orrnn ob u& ?’Zisggle{(:sg({‘%lgu% d

comp'&u(ld Mémgoulim- rsrmB byll}INNBI)) Tae dil@até Vak gunfed BiPa 1ilibd gel plug
in -butanol (900 nmL). The m xture

usmgvéalr,o% @Fh.‘/ih ﬂ%f‘aatﬁfb?xaees gedigntand the pirelded Rroguss as triturated in 10%
1 AREEAE 0 FORERR LA R PR I i
f

isomerk 5 and @ (6/6e= 5 fdsﬂ by TN QNMRY ahhie niik ko fEisorAsrs Was Imﬁlymlhied with
wat er (300 gnd brin The organics wer

L: lb%tgﬁ%h?&aa% Eﬁgléiﬁ otshé% QEBWF&H’@P@F%@ Shis mgterial xgs #wn combined

it (L SRty 18 LSS sy oy

NMRp gg«ﬂ ciystalzbddny 1 élbdhzen& IHe;M?BsS (204@3((3 M7 g dﬂaﬂliglh)soﬂgﬁe a8id

L 7 t
comeSgogging th nvmureﬁf geomezfak ﬁPmFlﬁ)s arid 63@/% adl” msé i) "m
g0, 1 1, Sl 0. 6o,

1H), 45981(&161&1)53 08 (LAE)ONT (4, 2H), 2B6LR.66 (in IIH).
cycl opropyl magnesi um brom de in tetrahydrofuran (0.50

[0133YSythek of B3IE-5i(y- b?&ﬁoﬁmlldeﬁe)zﬂo EONias- FEHES oLy-9 -

Wlse under nltrogen to a cooled (icélwater bath)
' QIS p 2. 8 sglutpa®f gpmpound Q)(jl@qg 6.11 mmol,

00 )OS MO AP AR e g
| -
T T TE 100 me- B0 ol (0195 a) Puat.aia perhvdro

3-boraiebxapprrolizind (1012 & Bi67rmuhof, Or60e) aummjmnaﬁnmas mIThee -20°C
(dry i Rcetasaitig b e ekt pveante o020 b T dp SinkHethien etroom
tempdRURY fof 89 hiffkeds. %@dl{?&g‘?o&%%) ofrf%()rane @ﬁhe?{yq HNFAS ¥RpRx (0.326

concentrated and dri e 0 gl ve
mL, 3)/@] mowl,dr.éGhgp aad (TdR)-Dinl ety %- ﬁiphéni)lperﬁi‘(hoél‘-bbied oxapyrrolizine

sed
(1.02 ¢, ?g’y m<\)lfjl 868 eq) were added and the reaction stirred for an additional 30 minutes

at room temperature. The reaction mixture was cooled to 0 °C in an ice/water bath and
methanol (15 ml) added drop-wise. The mixture was stirred for 30 minutes at room
temperature, cooled again to 0 °C and saturated sodium bicarbonate (20 mL) added. The
mixture was stirred at room temperature for 30 minutes, concentrated and partitioned
between dichloromethane (75 mL) and water (50 mL). The organics were concentrated and

the crude product purified by flash silica gel column chromatography using a 10-30% ethyl
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for the next step without further purification. Mss

Spectral Analysis mz =332.2 (MtH)+. [0132] Synthesis
w®@b00a/134323 ur e of Conmpounds 5 and 6. The Z- andPE&F/US2008/061189

geonetrical isonmers of 5-[3-Brono-propylidene]-5,|

| - di hydr o-di benzo[ a, d] cycl ohept en-10-one , conpounds 5

d 6, respective d by. refl.uxi . 1
acctaffeybresierapes it hao KR FoROTE MRS ek 4 idg, ' yvr
(400 ¥A%5, TDEOLS7 By YT 1RRELBED, £60-9.844R0 171)) 5. 69 hrAC 8BS, 4a95 @orm

(25 250 nL m.) for 16 hour's. The reaction m xture was cool ed
1/3H}, 3.656b#3 (renddd); 310a1(m, 1H),12i78%2.62i(nh2Matledd (d208).n) and
extracted 3 tines with diethyl ether (500 nL total).
[013478yntitesianif ¢5)-Fivt 0N icogoamndl(+9t8. r(rpd- 1030 -Narvgs synthes1zed

by heglig Empg?ﬂ?ﬁq% :72{3 $his 5§ eo) E%béq%%‘édbﬁgé&f g 40 by weight
in wa?e‘? pﬁ)@[‘q& g? o] asl 9%)%88&%[18}}1 ﬁgm‘ﬂ”ﬁﬁt%os @Ofgf-rﬁ ﬁgurs in a pressure

vesset oTkeRbtnesthstcdnydntlattdao ﬁédtdi@yﬁe@i&ncﬁ ifitd vpefeh @11ib£1 gel column
crude product _was run over silica, ngf I nsol ubl e

chrorpa{pgrapltsi wpingas S-HY metherol{chlegplpsmaeradisat (plas d¥ ammonium

hydrog(?&éﬁgc} élk/% %k ? Elg o(f%qu’g@g %e6 }o C% n%%%%ﬁgﬁ%%g%ei%erg >V/vai gpme Z-

1soméldl‘p®senﬂ'he ()4 Z2-1 @OF-WAS thelikd puteelediyasa (6301 th g2 3R Inmd1,UK00 eq)
10% et hyl acetat e/ hexanes gradi ent and t

he
was dwp Ve gaacsm&uk&t ange{gtergd tpa?rap&anmna@%l@pwucles "The fltrate was
t
conc SR LTRSS 0. B B g 2 0o, 12050
was addell. 6T {eahExture Sk 46rrd§11/f01 B0 M\tﬂ)tes did ssotidgrecipitaiéd owtofhe sixture

was CERGEgEFRTI l GTIHGRonoT JSoPRAEnA ) P 0y ESH e of a

t t X
whitePRRINRLeod e I O IO & he RafpRall) MTANTR i
DMSé)ndjg) 6r8ym(atd DHR@.5097.12 mbeﬁxm (srmems@@ (b, g/ 316), 5271 Tbrm,

t or ange solid corre

231005 34 Bl BT 08 G P61 dors. /81D 2o @1, 0D ORRHEo (orm, 31D,

252 AR ORI, T She Byl 91 O (g

Anal}(sd; Y% cBiral $ufith. Cothmn3 Chforhfeth ZHIRAZ-86P2.566 4.00mm, 5Sp.
133] nthesis of f+VE-5-( -bronopropylidene
F10W1(b OmL/ Iﬂilh\Mi%le lil@s%v&Q%ﬂ;MMsodumnlmphatep 6.0,20% tpa.
Detec‘rf'ord %{)\ﬁéféﬁ%t gﬁc R&%ﬂgﬁuﬂ%e( T’\é&il@%{%% ;’6 'Cﬁ{] NG[f] =5.4 min. Peak
2 [(- )tEel(ll—ﬂH—NrT@Hﬂ Amif. ZBlerd.ehta\I\la&lyadﬂﬂemgHQmDMHﬂ)A dl't@ory: %C 69.86;
sol uti on of borane-di nethyl sulfide conplex (0.326 ni,
%H 6376 YooK, Foutd %) 6%91d %H 6.43; %N 3.61. [a]p233 =+27.79 (c. 10.1
(7aR)-3-nmethyl -1, 1 -di phenyl per hydr o-
mg/m&mc&i)zmpaws@éu.szma (1.02 g, 3.67 nmmol, 0.60 eq)
in tetrahydrofuran (75 nL) at -200C (dry
| Bxaaé 2N OHirA-Spatific SyhfitesisaCE)-BALMOSI-NTI 1 red at
-20 OC for 90 mnutes, then at roomtenperature for 45
[0135TWidh RFeredsdcto FIGNEA, @ﬁﬁﬁélﬁé}&aﬂg pagy ﬁa)ﬂE 19LOHELNY hvas synthesized as
sul fide conplex (0. 326 nL, 3.6 0.60 eq) and
fOllO"(S?aR) 3-net hyl -1, | - di phenyl per hydr o- 3- bor a- 2- oxapyr r ol

i zi ne
[0136] Synthesis of (-)-E-5-(y-bromopropylidene)-10,11-dihydro-10-hydroxy-5H-

dibenzo[a,d]-cycloheptene, compound (-)-7. A solution of compound 6 (2.50 g, 7.64 mmol,

1.00 eq) in tetrahydrofuran (25 mL) was added drop wise to a solution of borane-dimethyl
sulfide complex (0.455 mL, 5.12 mmol, 0.67 eq) and (7a.S)-3-methyl-1,1-diphenylperhydro-
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(1.02 g, 3.67 nmol, 0.60 eq) were added and the
reaction stirred for an additional 30 m nutes at room
WO 20vpasatiire. The reaction m xture was cool ed POI/0SIHEB/061189
in an ice/water bath and nethanol (15 m ) added
drop-w se. The m xture was stirred for 30 m nutes at

sl SRR S e e L

(dry ﬁ&kéét&gtrﬁ% bgc}ﬁ nT efgpcﬁ{o?%sest g b af! %0% 2&2 mmutes,( tﬁgn at room

concentra I one vveen | 'orome

tempérafurerior Zélmdrsvva&c&l’ltldlﬁﬁpdiﬂ-lbns JitraeddMetiy] Yafige comﬁ)lex (0.455 mL,
concentrated and the crude product ﬁ)url fied by f

5.12 mmal. b6 feq) and K Th- %nw&w&tldgdlabwlm ydyoé -bioga- 2mpyrrohzme

I T
mmu@@@{ Pbntteripafdtufe. 1 Ohd Mactiid) mixeur® Gvad cgﬂeﬂ B 0 P¢hin aﬁlc@ﬁvater bath
2/3H), 4.85 (brm 1/3H), 3.65-3.43 (m 3H).

brm
and n(qﬂilanpl_ng ml) addeal dsop-pige. Je mikfga was| stmrcﬁb for B0 j_rgzu]ltes at room

temp ke Bt L2 A0 s O MBI MRS ol The

m1xturé w(aﬁtiﬂed(ﬂ 186m Gempbr&urenot 30 hifldes Gbno@ﬁﬁat@@hﬁ’d/barﬁﬁbﬁb@
ght in water, 7.00 ni, 1 mol, 31eq) in

betweégéigqmcprpmpﬂ)@nq (1§ i) ang wge0C0fmRk). 11@1em§gargcs| wierg concentrated and
the cxﬁ %gg@t éﬁ)\(lgl% %(S IP?, fll 51{)&1 eil cglhﬂmvl\{a(‘[ ol a&égﬁb@%sﬁﬁ%g 07369 ethyl

acetateﬂremmets Qedagainyo gise DG5S d'ff QHiteeticlenfohmdh |9Wd)_>flélﬂm H NMR (400
entrﬁ% pl us 1% anmoni um hydr oxi de) v
MHZo‘f?DﬁlsD P d0- B & fBe8Hb AP0 189006 MHe 49 (Béma?%ﬁé) ﬂﬁér(bnn»al@H)

S e L L o

[013@@1{1 B 0 (A PE oDV 386 yaiBesiped by
heatu@oﬁgdl’t!iﬁdnrdﬂ(% ’K (]2545‘@—)6 ’ﬁﬁ§1d1ml| &0 £9)36H theBA Andi%h (4%"/71%1 welght in

) was ad . The m'xture vias stirred
WaterBZﬁ erlut28§ nun@l 43 s@lin dcqwlstnlp (?cSamébi atf°C fohe hmmuma pressure

vess] OBy RSN S8hcn BT LY SLALL b R 5%
methafhbll/téﬁlaa?aé B N%{@@kh plus€ % a&lﬁbonﬁnn E%gkl;g;r %&aﬁdé%% h@R%6me Z
Sa Irs

isomey pggert, i1, (()-nZ H-pH- NTome(lmpu@ e tBs@¥ag @lsssnlvelillal—l)

dlchloic)rg%th%\g rﬁ‘lte)‘%/flggaém%vesaély%ﬁo%qq_ﬁ 6%59;16% 5(:&8%61 retﬁa ﬁ,{l& ggﬁl_(q to give
19¢g af 5Hgl(t@aell@dv|)foana 113@18(11ﬁfdﬁﬂve gtdld. MesBeeRe I Y g%@hﬁﬁélsl 00 eq)

( Mt Chiral LC Anal ysis: chi ral
ws dffsolied in AeBioMHHIe (&hrirhod Fnalie A (MEP! £500kminc, T <@ added.

e L by O 0 SR B ADD, Mg

conceReatkd Firied lahd ooerylstatizededk isbpfopanol €70 ni)-) @igiVE]826 nEg &f pale
El e

orang SRl S MEAAD estha ol y i NRGGOBRHHPMSAHS) 5
8.29 (¥, F1R4.50EP e, 865, 6L 2}%2*5.@0%%,%%}%, 851 bRl D3m), 5.31 (brs,
1/3H), 5.08 (brs, 1/3H), 4.60 (brs, 1/3H), 3.36 (m, 1H), 3.06-2.86 (brm, 3H), 2.52 (d, 3H),
2.36 (brm, 2H). Mass Spectral Analysis m/z = 280.1 (M+H)+. Chiral LC Analysis: 98.6%
chiral purity. Column: Chromtech CHIRAL-AGP 150 x 4.0 mm, 5p. Flow: 1.0 mL/min.
Mobile Phase: 80% 20 mM sodium phosphate pH 6.0, 20% IPA. Detector: UV at 240 nm.
Peak Retention Time: Peak 1 [(+)-E-10-OH-NT] = 6.1 min. Peak 2 [(-)-E-10-OH-NT] =
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23 3 =+ 27.79 (c. 10.1 ng/niL, MeOH). mp. =

180.5-182.0 0C. Exanple 2: Chiral-Specific Synthesis
W@R00gA3435 | O OH NT [0135] Wth reference to FlIEET/U$2008/061189

enantionerically pure (-)-E-I 0-OH NT was synt hesi zed

as foIIovvs [0136] Synt hesi s of ( ) E- 5-(

min. TiPhEMBGR R CETERdatine, TholboRk Yty Y91 83 in 354
Founﬁo%é 59’@3 OR TICOIP MR Y, fﬁ7 (& 2‘50—‘5%4 32 ¢ 1@‘7% /i, ReGR). b, =

t et rahydrof uran’(25 ') rop w €e to a
177. 5sp-}9j(§<1(;on of borane-di nethyl sulfide conplex (0.455 ni,
.12 mol, 0.67 eq) and (7aS)-3-nethyl- 1,1

s %ﬁa@ﬁo&%ﬁg PR 0 ety 3

(dry icelac P?rfe "talt%n was stirred

il a>?&°aﬁ”§%@?wﬂ§a?eo GO STHEL B Bl v
prep &i@so@ﬂﬂ%b@S g(cq (g%ﬁfé’e base, $8. 6%@'13011%1‘6171 BR)7 Abfer) in

ze( per hydr o- 3- bor a- 2- oxapyr r ol

1sopr¢mnn 40 mLmdgtdd@g@zsoEqmn of gugihieapid b2 & gatl & elq)dn dsoprmpanol
t] Ll . diti . 30, mnut e .

o0 1o oS ERR I P ihhe! Pl BROarRERoR A Ecpehe gintore

was cOficdnfrafd th & 20 Wl fiixthrt dhdaRcireBBtingBslld wifildred ROALeH11 g of

drop-wi se. The mixture was stirred for 30 mnutes at

succipaid palt @frfp)eEthQIé-NT: obichdvasgii’m Erisomaer@nd 6o £asomest dle solid was

s SRR 20T A 504 1R s

crystAl© (9%, Fek@fera @%r)blistokﬁdrpnmé resiliwBeduceingtolsslt ey dialfe and non-
(75.m) and water The organics were

hydr%eﬁm@m nRagirechngigs a ii@h@r sthebibtyos @@Ianegﬁlfi infg/md) than the arheate salt

(445%11{( a gel colum chr omat ography usi ng a 10- 30% et hyl
at e/ hexanes gradi ent to g| ve 2.45 of f-white

Stl'lg@n}llpl 8a ;%;O/b Egd Qﬁgﬁ S&th

2/ 3H), 4. 85 ors; FEPInEp g%%l’ g{% (m
l013953r'i%2@9rosf S ﬁﬁ’élﬁﬁ al a0 Ty {T @)E% O NE d elO20BNT
for th§ Ylﬂlte ﬁl%]blﬁ‘ﬁ% @E) ?gﬂoﬂgr %hf%?&%hﬁQSH& ﬁ%% /ertérzanﬁ% ?armne (DA)

07eq anine by wel
transpmiteewpre&ﬁetdi)mmﬂc,d 12 86mpetitive biidlieg|assays \anletadmlabdlécbllgaﬁSS For the

nmL Cf Th
NE e s 288 ARl 4 BT M DELBen b Rege
concdﬁtrb!ﬁbﬂé%f Gt Sormp ISR £ @ QIR Mt At HRE gy mgafe‘al ftbin Chinese

% anmoni um hydr oxi de). Because there was s
hamSies ovary celiss§dHD), ceils hetero(logouﬂylexpre@mme clldmdm:xmanélﬁ frawsporter

ol.ved in dichloronme | tered
NE PG o poRe Sy i S 5 e e o U eSOVl psgific
bindih@wi d&fined as the amount of binding that occurred in the presence of 1.0 uM
desipramine. The K; values of the various test compounds were determined using standard

methods.

[0140] For the SHT transporter binding assay, [°H] imipramine (2.0 nM) was incubated in the
presence of various concentrations of test compounds for 1 hour at 22 °C with membranes
prepared from CHO cells heterologously expressing the human serotonin transporter
(hSERT). Bound radioactivity was determined by scintillation spectroscopy. Non-specific

binding was defined as the amount of binding that occurred in the pressure at 10 uM
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1.9 g of alight yellow foamin quantitative yield.
The free base (1.37 g, 4.9 mmol, 1.00 eq) was
wale@sabsasexl i n acetonitrile (40 nL) and mal ei ¢ BCT/US2008/061189
(0.654 g, 5.64 mmol, 1.15 eq) is added. The m xture
was stirred for 60 mnutes and a solid precipitated
.. out. e m xture s concentrated, . dried and .
imipagie, S R VALES 67 U AT R shaPoR S de @ gnobusineslard
meth&ds. pal e orange needles of (-)-E-I 0-OH NT as the
mal eate salt. 1H NVR (400MHz, DMSO-d6) d 8.29 (brs,

[0141? Hor tHe 155& }Fan%%) gxﬁ% as?qu E{‘] *(‘!%- 12-@ Re]‘r%}_ﬁﬁthéh n}zl%clygl,ohexyl]-

plperﬁlﬁlm-ﬁjH]BTmP) (w0 ﬂM)MZ&I‘I@lcubﬁteEGOJ( rhr eltH) °C ®ith GrethbBfnet prapared

from Rbieg  hansif s aoAH1) (b eroledh bl XpReSsiRG s red umay

dopaﬁhiertﬁinsﬁ&feg g\lr&DAf:Pl ‘Wiﬁbus %ﬁ%ﬁf@sgﬁgﬁ&ﬁ@?‘gg&% adadd and

bound mﬂhmlwtbowph&tanpht(Bb)OscuﬁﬂIkﬁlbﬁ’specﬁemepy oNonidpeafic Bikding was

o e L 0 W R 5, R g
variofdRbtedirpouftdsStide H%{@‘Iﬁ—iﬁé@%%ﬂaﬁ%& metffod8?. 86, %H 6.37;
ON 3.54. Found: % 69.53; 3.57. [a] 2 =

[0142%)(21‘11&3]%11&% of A% ﬁg‘”(ﬁﬁ)ﬁtdg W&I 12 gﬂg&éﬁl Iﬁ%}% \%}g@l&pmke of

NE, SIPI”bmeDAasas/ﬁso@smwcb dried Cgg yaldes|iONB-ipsHkeMpdsateteemined by
measér t?% rﬁggﬁg 8}’ @gqlec%;pcge_ltp(@@{ﬁ_ Or;ggﬁl\rgrmgéj Cg%ggtg?w;ggthalmus
synaﬂés%ﬁﬁg ‘db&gmguﬂ@oﬂ £ 2 indriufes ot F?e ‘”fﬁf)lcsg %ﬁ iglﬂﬁf)ﬁftﬁke was

11. 4% Z 1 sone I'n 1 sopropano
determuiedtbymmaetﬁmgjhe intiilsitiens bfithe 4nc2>5pcgat10h QKRS HT rinto rat brain

ok SRAe ol STl L 1% 2 2B b s

deterinet % ?@né@l@tﬁlrﬁgotﬁg SHEiALLEf the iR odriftor B ?H‘f B AR b Griatum

resulting solid was filtered to give 11 g of succlnate
synapéesomes fip¢n ncebation @b INTmixtit S °ﬁ‘/as 94% E i sonmer and 6% Z
i somer. The solid was recrystallized twice from
[01434 Resalts. tFhel bendid® A fimitiea fick tBOOariduls ttansgirtees die pidvidediiguble 1,
s (99. 2%E|sorrer 0.8% Z i soner The
below QB HBIenl, X6 YalkFn e Saiamalar CEYSPRers He thgrgproent inhibition of

blndlﬁg)wldfeg%ﬁ@lpl(}:uﬂ/{%s@@Bﬂg&mdand has a higher solubility
In saline an the nmaleate salt (4.4

[01441?%1@1&takmt18%§ ta e)reg'oxfe%;” o2 E{r %‘)(VI\IZJIP%P%QJCP%VMWS are

in narfeenidra Perdethged arE’ﬂibtpw@lnt inhiBigorbbNeptak@ obbérved withd 0QM test
AT, NT, (+)-E-10-O4NT and (-)-E-1 O O+ NT for the

Comp%‘“rdepl nephrine (NE) transporter, the serotonin (5HT)
transporter and dopam ne (DA)

'
-

TABLE 1
Monoamine Transporter Affinity
Ki (nM) or % inhib at 10 pM

DA SHT NE SHT:NE
AT 2100 3.8 40 0.095
NT 1000 37 74 5.0
(1)-E-10-OH-NT | 25% (>1000) 400 52 7.7
(-)-E-10-OH-NT | 3% (>1000) 660 44 15.0
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transporter were determned in conpetitive binding
assays wth radiol abel ed |igands. For the NE
wo ea@ndpoes er bi ndi ng assay, [ 3H] ni soxetine (1.BCTINp2008661189
i ncubated with various concentrations of test
compounds for 2 hours at 4 C W|th rrenbranes prepared

nnnnnnnnnnnnn al |l o

T I UIII AT TICT ST II(J.IIDL CI UV(J. S \ \/I I\J} \JUI L]

het er ol ogousl y expr essi nay‘&tm oned human NE
transporter (hNETMonBowimk Uptikeduohibitieny was det er i ned
by scintil I ation IQE@G{MPgFQp)thM1§QMI fic binding

Aarmunt r\r\r\llrrar] N

Aof i no Q
VVQ.Q UUI T Uu aS tIIC aTrTyurtTTi T Ilul IH LII U
nce nDA1 0\ docl\SHJZm nel The val uels nfSI_rIr NE

t W varidus t @400 conpounds #Rre deferni ¥l usi njg 2.0

sMndar d {met hdd80 [0140] FoP9the SHT traakport er 29

()-Ebi0RGHANTas sEy (FRID) | i pr arBéde (2. D nM) Was i ncubat el

(-)-Ei110-OHSNPr{esr)s €10y al | ous 4ggmcent [ ati ons) of tefst 140

compounds for 1 hour at 22 C W th menbranes prepar ed
from CHO cel | s heterol ogously expressing the human

o e PR B SRR SOV G PR b e

approRimately@qualso det bNAT, asl Wilkinabowmo-fofd Maishi N Sfﬂlﬁlar results were
occurred in theépressure at 10 MM m pram ne. The K

obseryed {98 thedfCsq Yaduss fpy tha snhikien ebNFowiaks. e éCoarbiesfardle
1nh1b1*é‘r§h gl N lggs e ‘[-52?{5’? Bl th(gsg %%J‘JIOLFSW re}agﬁe%r R PRTOSHH-NT.

(See Hiytkdl,- 980 lvdﬂ(zlm[ebd)ﬂtéﬂ aplznyf ) IMNIdENE luptakp agyay litinodase atria.)
([3H BTCP) (4.0 nM was incubated for 2 hr at 4 0C

[0146MWhileeRaffaies d(EPBIBIOHINM6H (J)fza@omm-%r AN transporter
CHO cells heterol ogously expressing the cloned hunman

were gyppaabie ta thahefpbl tthe af(ﬂm[bﬂ)Of (Weki18u2H b herd(-)-&t | bRE-NT for

nd.radi oagti vi t S
the SHE Fap ARRBCH e IR PR RS MARUL BT i ppar
Suml&i fesliln @vdﬂ@&bdéﬁfedlf&dthaiic}alvﬁﬁie@ orithainhitieot SEIHT Gpthk& Based on
resence of 10 mM BTCP. The K val ues for the various

these ff’é§}(ts E6pdOrfad-NE aed trettel GrOFEN TudkerNT sxkiht selactivshbhion the NE
4 A AT, NT (+)-E-10-OH NT, and
transﬂ(og‘}]’ ﬁéff%”%?%? aéyl?"n bit upt ;kze of NE, SHT and DA was

0147, S IR RS e gL Pty [P TBOT AL o exiibit

selectiveG@fimigesfor et NIE ah@SHTRRLSRIREPINE! 16 a{qﬁb@uﬂa@ély e%ulpotent to
" #ﬁgt hal amus synapt osones ‘upon i ncubation for
ose

t(&bansk (-Bsnap@®matie | C50val ues in 5HT uptake was
determ ned by neasuring the inhibition of the
i Kocampde 3t | ¢)-Eal0{OHHND BTAn R fectise Amtihypesygeajet Agemtes
upon incubation for 15 min at 37 C. The I C50 values in
[0148PRratp¢d k #hovastiyptmigesio effebyvenesadi(4) it 1 ammwm dénoomstrated in

T T TN RGOV U T -
For comparison, AT was tested as a positive control. Drugs were administered at 30 mg/kg,
1.p. Sterile water vehicle was tested as a negative control. (-)-E-10-OH-NT was administered
as either a maleate or succinate salt. AT was administered as a hydrochloride salt. Dosage
amounts are based on the amount of free base. For the assay, the methods of DeHaven-
Hudkins et al., 1999 were used to determine mechanical hyperalgesia in rats 24 hours after
intraplantar administration of 150 pL Freund’s Complete Adjuvant (FCA). To determine

paw pressure thresholds, the rats were lightly restrained in a gauze wrap and pressure was

-43 -




10

15

20

25

30

[0143] Results. The binding affinities for the various
transporters are provided in Table 1, below In Table

wd 2008/1348k3ies are i n nanonol ar. Percent ages ar ePCTES2008/061189
percent inhibition of binding observed with 10 nM test
compound. [0144] The upt ake inhi bition data are

appligacf @oth% d d i n oef té%w?]g#gglégé uglln Q{nﬁ% p?)\g r\)\égrﬂoco\ﬁ’ﬁlcla&J Ie)lsston using
a preésﬁf'é' al?ﬂaIgeﬁﬁ a arh’tﬁ§ e6clORS Bisuagtets! Wod8 DA tII‘é’)S tThe N_lpaw pressure

npound. [ 0145] The affinities of (+)-E-10-0OH
threslqoll,i Was ﬂ@ir@eL & aypourty of NEce (im axap) reguirgd teeelicit an escape response

ual to that of, AT
using2ERE G AR S YorF RS RRwioPbund el et b BB Reogs and
speCIﬁE@tlﬂn@Qﬁé{‘Wegﬁﬁénﬁ he inhibition of NE uptake. The
| G50 values for the inhibition of NE uptake are | ower
[ r f g .

e S T A P S R L
showpiErabpstanghppsagesinaativity eompatiable)to flat 4BA TR0 h@/kgl ep.)-

affinities of (+)-E-10-O4NT and (-)-E- 1O OH NT for

t Mexaliple 6aNPE10rOHENT Is Diffeativdl e T e tingNomNoéiEeptivee

affinities NeurdpathiclPai+ NT and (-)-E-1 O O+ NT for

the 5HT transporter like the affinity of NT are

[01503  EgbiobbIC AMhe laMtifl[RAFhR racﬁh%nott (h)eEafofa)HLNT cOparEd tcStth bfar
results were observed for the | C50 val ues P

amitripiylingi wasatsodeste&Hn winst esireg thaéée?dngin Nmblga@@xmvéel of non-

: -E—lO- .NT..and, (- )¢ E-| NT | ibjt, .

nocicbgihiz e B kit s i aBie dnd e 0T Eheekt animals were

placell i2® P&Qfg‘lé%fohaﬁlg ib chsx M0 ki DBS €le dbatifed fdt 15%ates. The
14, racenic O OH NT al so exhibits sel ecti ve

champerrwas nqsré@neéen et N@%hﬁc@ﬁrw thahwo’fw mepnpfilgmeggsecould be

0Xi Y [ t t
preselgtﬁg E] ffl %lr E\)%ch%p 1{131?21 Wﬁf oi(t gtﬂ%?%l t{xgt‘); for each
hmdpﬁwtwéw DBfaﬁie@ eSing tbi&@ﬁﬂox&@ﬁ&ﬁiod%dﬂ; 0980) vﬂiﬁﬁseven F rey
anti hyperal gesic effectiveness of (-)-E- 1O O+

onodidarearsy (Ot del2i 4 61 handl eersensy Eﬁﬁbdrlék %armlj ‘M\ﬂawom ﬁwcf@@e of 2
gram§ 8RRLedTH AR l@f‘ h&%ﬁ%&?{j’r‘ dppfodifibie gIS‘TIT?tSQJo\ﬁd?é&# h]eﬁzﬁ-[srleft

conpari1 son, as ap Ive con
hindpaer df there mas&i@wﬁhﬂr%al%spméé; the nexphighérefotdeavasaletivered. If there

vehicle was tested as a negatlve contr o)
was a(reSpopsq, gheaigxhipwrg foraginphidiveredy Thas woedre wanpgriommed gptil no

respoﬁéé%és%&c?e & M hi lﬁ-gt e @gg‘reﬂh tf "uﬁﬁ' four &uﬂMf’GvQ#étyfdﬁﬁhlgt%red

. Dosage a unts ar ased on t e anount o ree
follomg ehe 1E[tral telsporas s Bych tebtesromgt tvodttsinal 8 Bdalse Theldhatkiopsrated
ani.cal

t abh, 9 were used to dete mne rrecfl
contrﬁﬁs%l}pm WetE 9Ppiafed 03 pU Bok Wbieet g ne 1eafpfogfained 4 animals.
All arﬁﬁ’ﬁlsr\*fe% FRtcd AR 60 tnidaOs, Thd DAGHREItSs LgliS sthdion \vR idst
CA). To determ ne paw pressure fhreshol ds, the rats

Compmd; lightly restrained in a gauze wap and pressure
wasapplied to the dorsal surface of the inflanmed and
[01514 Mihe fS0&6Env pathdiamiahthéesholdi foa¢achipatvomasiealcntated using the following

formula: [Xth]log = [vFr]log + ky where [vFr] is the force of the last von Frey used, k =
0.2249 which is the average interval (in log units) between the von Frey monofilaments, and
y is a value that depends upon the pattern of withdrawal responses (Dixon, 1980). If an
animal did not respond to the highest von Frey monofilament (15 grams), then the paw was

assigned a value of 18.23 grams. Testing for tactile sensitivity was performed twice and the
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a pressure anal gesia apparatus (Stoelting Instrunents,
Wod Dale, IL). The paw pressure threshold was defined
wasooshai3ahount of force (in grans) required toPel/U81008/061189
an escape response using a cutoff value of 250 grans.
Paw pressure t hreshol ds were determ ned before and at

meansE pbfiepal Ui Rrieht PO Ry Ty B R G s or

cach dmfhallo/ kg, i.p.) showed robust anti hyperal geS| c
activity conparable to that of AT (30 mg/kg, i.p.).

i
e
eithersthe maldatedyrrsuccinate sali. tA(T ofas @dipirfistti@d @k hydorchboried salo Dosage

amoupi3gire Basefl R e REAURL O frHeasen 1 o ABTA BV ATSHI AV rd0-OH-NT
(30 %99 ?t“% Etaﬁﬁi&llﬁﬁgﬂﬁﬁzﬁﬁﬂ Kef Haf‘o%%ﬁ}éﬁffo Qv&mtffe ltRoated control

he test S were ace In a eX|
groupc(vehiblertreatcd, £mSNI2@tsy,rand cﬁﬁlpambleetn dhat abAfTUE0 atg/kg; n.pD5
m nutes. The chanber was positioned on top of a nesh
S@Exaaiple 0: t {a)-EVIOROH-NT Abd ¢)E-20MNT Bind Todhe H,

present ed t @ikfatiRbiFid Receptor With Weamthnnzndpams-
Measurenent of tactile sensitivity for each hindpaw

[015wr&o@$1t ghesidisdsnd A ‘NTJ q#sigvm) GFILN‘I’%H @)@mo ot%ﬂ) for the H,

seven Frey monofi’l anents
hlstammergncamsptoraa@h apsebsgd i aomechtwetmmang/ @ﬂsa}fr Egr tho assey,of

CHIPERPST GER) Y% Eouteed i Vashths ARt et pomapaipd for 1
hour 4tf22tellewRh W bishe¥Wpidpaied iRIm hgh Bio Bf BryohR&i MY {(HIFKIDST) cells
force was delivered. If there was a responseé, the next

heterqloggaslyf Q%ptf‘ésmaﬂiedé@nedémmn HrHil@arprn@@d trceptar sBound radioactivity

was %H{I&r d scl:’ﬁrr]l U lat orr]los Eac T 20 npsye s béllltl i e ag] Ideqfh 183 %as the
RSy Qe &

amouﬁ’d(b‘ﬁ bimdih@flﬁdocfc@hb@m ﬂh@ prdsendervftll. LM ﬁﬁibé[b‘@i%ynﬁiﬁhe t est
group contained 8 animals. The sham operated control

[0154?1 IRRFts. WHeWindied SuBRErlatt B tHéJHl ﬁgkmﬁﬁéagﬁ%cép@or%ﬁfﬁﬁes of
atlon cont ai ned 4 ani nal s. Uani mal s were tested

(- EdtO @H-NT and 69:E-4ADB T memn@speqm&y reddeddrid 26t fokdt angiOafold

comppEd b fiGTH ¥ Rinsh® it edtnay bR S VEF gy Based on

these tedliltQ\d is GXI{] cRfeditha (+)- EHW)J—@HQNT ah¥ EhJH- 0@ OH-KT %ﬁﬂ%e less sedating
[VFr] is the force of the last von Frey used, k =

andwuhizzrgdumule,qs Weight igaingbary AdeorNE.erval (in log units)

bet ween the von Frey nonofilanents, and y is a val ue

t Wxanypde8nds(-Bd0-OHeNFds Siguificintlyi Lésd Sedating EhpoAdes

(Di xon, 198Qmnd NT Iaviesni mal did not respond to the

hi ghest von Frey nonofilanent (15 granms), then the paw
[0155}@sotocol. The rat rotarod assay is commonly used to assess sedation associated with

chemical drugs. Time course experiments were performed with AT (30 mg/kg, i.p.) NT
(30 mg/kg, i.p.) and (-)-E-10-OH-NT (30 mg/kg, i.p.). The rotarod was set in motion at a
constant speed and the rats were placed onto the individual rotating drums of the apparatus.
Once the rats were in position, the timers were set to zero and the rotarod switched to
accelerating mode. The rotarod accelerated from 4 to 40 rpm over a five-minute interval.
The timers automatically turned off when the rats fell from the rotating drum, recording a
latency to fall in seconds. The rats had 3 training sessions, separated by at least 15 minutes,
prior to drug administration. The performance score was recorded in seconds for each
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assigned a value of 18.23 grans. Testing for tactile
sensitivity was perforned twi ce and thenean 50%

wowdosdsaeml val ue assigned as the tactil e sensPeT/Us1098/061189
for the right and |l eft paws for each animal. [0152]
Results . The results are illustrated in FIG 4.

mer . T e B R S e LS o PGB8 o
third BYRIHRGRHH. ABasSRhds mUsp ARG BARHALS tin®rRgsado 801sdddfds duration
amount of free base. The antiallodynic activity of

for the rattebe @otydefin (he@xpyikent. Angnals wgse tostad ps3d, ég|an§: 120 minutes

i G at observed for the vehicle-treated
fono‘xmggdmllm%?%lgp ?Ees "?‘Fﬁeat ed, L5 SNL rats), and

s B S AT P A

cithetthSEATLP ﬁ[cgirﬁte@ﬁﬁem'loind\“i“ Qve\@?dfnlﬁfsftéréﬁ 5 E\[dgc;&ﬁirlde salts. The

Protocol . The affinities of AT, NI,
dosagarathoun)s-ae baSedoh KiE dngount befréd base s Peak daéicgs n nomrebpftrformance

were BRI S e o Rl S 2t R e AR O k Wfects of
AT aﬂ@m%%oﬁwfohﬁhﬁ&nﬁer@fsuﬁmtwﬁp B@&uﬁﬁcft%f $h 999% ahll a 60 +

C with nenbranes prepared from human enbryonic
14%, k¢smféy/etmaxsm93§orm@su, 80 hrepaimuint 96 pefyrmangs wasobsgrved én rats

treateﬁ ﬁ%@?“@aﬁvﬁ&z? Renfhda oy "<cintii1ation
r ‘isﬁ"E.y(ﬁhﬁﬁ& éﬂﬁ&‘lfoée@ (ol P B T At

m\/l unI abel edopyMphaAdgencrgisReceptodsyl ts . The bi ndi ng
di es indicate that the H1 histam nergic receptor

[0157;Lfoh|e @ﬂimté@ SFATAY TEF - §-ORNraad (HE-LHD I Hie one Oeb, 022, G20,
and (xfchna%xe%% fjelcg r%orﬁsgz?aéﬁgster%g gAe{)f%lg ntﬂ 40- a(cﬂjsrg:r %%%éﬁ)ﬁﬁ}agtested

using @it aiid s\tﬁéparedaa&ﬁ Gatgalitdi¢ ghinde ﬁH]Pﬁi,zomhe (050608 Slas theubated
that (+)-E-10-OH NT and (-)-E-10-OH NT. woul d be | ess
in theguepgpeeef vanquygaRcenipatigaseliesteomprandsvithythe ﬁnftlhl%rﬁnf}i‘ifob} hour at

A T

radiodcaitity Qtaadaﬂrmms@yy sdntilbativaspyctrosepyt 0 assess sedati on
associ ated with chem cal drugs. Tine course

[015823 mﬁhityrm}ttﬁe e a@reﬁﬁgfc%f@%r\wshes@eﬁ Bl xﬁe:hls@nes pnaparedNﬁom
(,é}g?) -)-E-1 0-OH NT (30

Chinepp, éam&t@ww ééftlls|h@teﬁ@pg@ﬁlmxpaeswgéheaﬁ@n%ig‘é@hﬁnéﬁ@ptor

that v&é: mE:%a? %"ﬁﬁﬁg@gg ? 119@{0& Lrptﬂéﬁ qut?cle of Qf&l%ds%ncentratlons

of tespesinpdu@ds fdrhehout AEI2S°CVENEnspedifit Buﬂﬁ{gow@’ttktérhﬁndddh aicOgtesence
switched to accelerating node. The rotarod accel erated
of 10 uVp phentalaming. Bowneiasioastiyity wanflsterminedypysajaffllation spectroscopy.

[0159] Affinity for the a;, adrenergic receptor was tested using CHO cells heterologously
expressing the cloned human receptor that were incubated with [PHJRX821002 (1.0 nM) in
the presence of various concentrations of test compounds for 1 hour at 22 °C. Nonspecific
binding was determined in the presence of 100 pM (-)-epinephrine. Bound radioactivity was

determined by scintillation spectroscopy.

[0160] Affinity for the oy, adrenergic receptor was tested using CHO cells heterologousaly
expressing the cloned human receptor that were incubated with [PH]RX821002 (2.5 nM) in
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The tinmers automatically turned off when the rats fell
fromthe rotating drum recording a latency to fall in
wGeemenshs2s The rats had 3 trai ning sessi ons, Seper/as®As/061189
by at |l east 15 minutes, prior to drug adm ni stration.

The performance score was recorded in seconds for

eachi erval. The asel ne rotar rfo s ore .
the prEgReq o LSRG TGIPR P T oomRUR Gl ORI AE T NPPapecific
b1nd1ﬂg" WdsHeRImBRATHh A prERAE bMEH |IMFD)-PAeBhRREe rB(Sifrﬁeﬂldibactlvny was
tthan or equal to 60 seconds duration for the rat to be
determined by ecintilfation epestesgopient . Ani nmal s were tested at 30,

60 and 120 minutes foll ow ng adm ni stration of test
[0161]: Alfﬁnnitynﬁ)r tl[eﬁﬂz5ﬁ1relﬁegiu IreceptoT lnas testad| usingeC Ok Bwwhetenologously

expresinashs Hotrd ey fessmoraits PHEEAMRAENET ikt Riesense b

Varloﬁ%oﬂééﬂfr%(gﬂs%'t&?c&ﬁ‘ﬂ)&ﬁlds 319 KRS 308 aONBhealie baRBR was

on the anount of free base. Peak deficits in rotarod
deternpacd orthepresenee o€ 100 i (#papiatplBide mBoundrmdicactivityswas determined
b .tr.? ted with AT or NT. The magnitude of the effects of
y scinillation SRFEIOSCIYt ar od per f or mance were similar, with

eak deficits of 51 20% an E{)O 14%

ively
(0162 Resulis, Whe grspitnge tabwpted, e el-p Lt i @L}%&e reported
. Y
in nanﬁgﬂ?%., P?rc%ﬂgﬁe@%%gﬁ%ﬁg{hg%ei(@#@é i% 1@%%%dlﬁégbsewed with 10
puM teft-condpohid. OH NT Have Low Affinity For Al pha Adrenergic
Receptors [0157] The affinities of AT, NI,

(+)-E-10-OH NT and (-)-Er@Bi3for the ala, alb, aZ2a,

for the ara ad%ﬁﬁ'{a by AREGRpe e@’%‘f’gtg%eiheﬂs.ﬁg“ "

for the ala adr
menbr anes pr epar edi iy oM; Yatinkibl atH} pMy| and.

HJPrazociine (§, 06 nM VS I nqubatgd 1n Jthe Q{besence Oy,

Vil OUS OnCQﬂIra[IOHS §@ regt CQﬁBOUﬂ s Mﬁgﬁ the 13

blanc IUI hotr—at; 22— €1 Nofspectfirc—bLdingrwas
<D 3
. ol ; 39. 56

I
mr nc a nfl 10 1 nhont ol
T

G XTGP R VO /A A 7

O-E-40rOHNIs {opy30000158]  AP9Q0ni ty foR3¥he 4 b Afép%ner gi ¢ 30%

receptor was tested using nenbranes prepared from
Chi nese hanster ovary (CHO cells heterol ogously
[0163E &4 8101 NThando(- pBeld-OHRANH exhxbﬂrstgmﬁd;ahﬂy lovearaffinity than AT

and N o it b ARk o g bt 6 s ST, cKecpripgys it is
expecfall {4 tife anl '5%@&9 REtbdtk 67 ﬁlt)-"]\:fj-'l NOASr J&f €A1 IedALNT RS not be
0 nmM phe

presence am ne. Bound radi oactivity
offset h@l:thedlahtmmtma avithythe ¢} adreddraic irmpmp@whﬂ@ﬂmcapylges[lﬂﬂcﬁﬁq»nses of

nit f the, a2a adrener rec tor was test
AT eV Blaheroer W et BaRGRB LY theios aResis Terep et o fdithermore
the dlﬂ?&gﬁ& 15%My0cfet&&%t WE8- (DHEN*PQB&(# Vit b- dﬁﬂﬂﬁ&%@p%nd b
in’the presence of various concentrations
receptmesssuggﬁstspbatrthi@prbﬁte df (Relin] 0e@H 2T G, suNomapba the ¢+) enantlomer

Example 10: (+)-E-10-OH-NT And (-)-E-10-OH-NT Do Not Inhibit
Cytochrome P450 Function
[0164] Protocol. The inhibitory activities of AT and NT, (+)-E-10-OH-NT and
(-)-E-10-OH-NT on cytochrome P450 function were tested using the methods of Chauret et
al., 2001, using 7-methoxy-4-(aminomethyl)-coumarin (MAMC) (Venhorst ef al., 2000) as

substrate. The source of the enzyme was microsomes containing human recombinant

-47 -




10

15

20

bi ndi ng was determ ned in the presence of 100 mM
(-)-epinephrine. Bound radioactivity was determ ned by

W@ eoontid43bat i on spectroscopy. [0160] Affinity fRPCT/UR®OSH061189
b adrenergic receptor was tested using CHO cells
het er ol ogousaly expressing the cl oned human receptor

were.in ted wth [ 3H RX8 2.5.n i nt he
CYP@?@&%‘Q oy BiSiebtn e oM g G 7-mhdtoxy
(min@nﬁ@iﬁ?ﬁ?ﬂﬁﬁﬂfn WiXHEastited Ain8 G PANGABRES Fukfon RiifH 56 M@ $xcitation
detefmned in the presence of 100 nM (-)-epi nephri ne.
filter #aLavbOrmul eméssionvfiltey. was det er mi ned by scintillation
spectroscopy. [0161] Affinity for the a2e adrenergic
[0165] €X@PRCAP avttyt wast raehsufadngingtdibazglflonrdsedin (OBBY avisibytrate. The
expressing the cloned human receptor wth %%quX821002
sourcq of GRZWNF Was MHEESURESORtaaIRg hyman pgemburpth Y FAE1 baktaged from
r : [
BD BiokStngep TRARGS Y CordeonBi D o B RERASI: iealllll Sl o
PerkinElneePusiephith ad 85 Bouexditatiahi filsertand at53 5 wasermBtion filted by
scintillation spectroscopy. [0162] Results. The
[0166] Resllfss TAE eestdbateadtrthtédtin TR, Deldve | BMTablead)|1€ s3valuks are in
val ues are reported in nanonol ar. Percentages
nanonplgyrand di 95% sonfidenen timife atsrshpwhiip percphesss. Bersemtages reflect the

B TN e e——

six reficgeidkbemnedty. | ower affinity than AT and NT for all
adrenergic receptors listed, particularly at the a2

receptors. Accordingly, ITaBls 4€XPECt ed that the

Ty not be BvSn gy oIS el EXEIEAT Kobples e o

adr ener gi ¢ r ecepI€isinmiVi} &o intabaatdl0ged) c r esponses of

AT and NT may be[ofTsel pwpiig r | nteracti on PP ENE

S N AN AR Y1055 Vel A S0 102 90

thaoan Aanl

in N at T
at Jhlg‘rnl :\y:\nrl a!’h r:\:\r\grQD—r(’P@'%mnncfc t;'\laé ]r Q\( uF%qDQ)

—C o

GDE-10-GINL o NT i s sufifasef-Vhan the (+) e A%
XD OHNT (+) - - 10- OBFH 388% - ) - E- | /O OH NB4B* Rt%

I nhi bit Cytochrome P450 Function [0164] Protocol. The

inhibitory activities of AT and NT, (+)-E-| 0-OH NT
[0167p€)-E=10-EHLND 2kt -)NE- 00 OF - NAT Ui sriden dP# Gén bibtiatedarsi gefi€ant and

tested using the nethods of Chauret et ah, 2001, using

unexpgcteddecnsage m the iy ROVt theapalymenphiasy tqoleipeP 430 et
isoenzithes CXIIDARITIPICH & cohblreBEH T ahdia) i TTealifon o

inhibiforpaotBRy Borohe (-Orand .(-) Gaamionsdro of B OMMININT ds ekpbyteld axigadito a
(ami nonet h I)%ounarin was neasured using a PerkinE| mer
reductiqpan apdegirapleclinisal comseauenges mhep cpmppise 1 Ad apd Nhanghallow for

use of?ﬂj-saﬁji ?—'j—]if-u)-tﬁ{-NT in patients taking medications contraindicated for use with
AT and NT.

Example 11: (+)-E-10-OH-NT And (-)-E-10-OH-NT Inhibit The hRERG
Channel To A Lesser Extent Than AT And NT

[0168] Protocol. The ability of AT, NT, (+)-E-10-OH-NT and (-)-E-10-OH-NT to block
cardiac delayed rectifier potassium channels was tested with the closed o subunit indicating

the rapid delayed rectifer current (hERG).
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[0165] CYP2C19 activity was neasured using

di bezyl fl ourescein (DBF) as substrate. The source of
W@2WBHBI3AS M Cr osomes contai ni ng human r econbPEEIE2008/061189

CYP2C19 obt ai ned from BD Bi osci ences (San Jose, CA).

Conversion of DBF to fluorescein was neasured using a

r Ki;nEl I i Q9 W m.exci.t.ati.on,. filt nd
10169] R R eled it ity R i X B e Wy 19 B 0
compéurfd it alidabddestidwr Table 4, below. In Table 4, 1C50

values are in nanonmolar and the 95% confidence limts
are shown in pargpt hgsgs. Percentages reflect the

percent inhibition observed with 10 mMtest conpound.
Val ues reportedNFe ¥hEeaverage of six replicate

experi -E-10-O4 NT and (-)-E-1 0O O+ NT

surpri Zﬁ%ﬁ?'éﬁggﬁﬁitég‘)%d a significant and unexpected

decr eag®-ENothg-NThidogeory activity at the pol ynorphic

cytochronme P450 isoenzynes CYP2D6 and CYP2Cl9 as

conpared to both AT and NT. This reduction in

inhibitory activity for the (+) and (-) enantioners of
[0170ES1 g fidkanfiff 1a veer extieitt ie dbieovddeaith (H0-Ex 10 INT amd (-RE-10-OH-NT

desj rahbl e ¢linical consequences when conpar.ed to AT
than Agﬂ Elnqs\i’l‘&a E?ti‘s%{f ‘beWC%YFS‘ﬁ?elt i ex@’ﬁﬁtﬁg thatitreatyepss mﬁaqg NT in
] thel o (B REL _ CEaindl ¢ _
B R K o O e B R RO lotSfion and
other frrythiid-©labd Mietseteiiocts aT bemprERB Chatmerits With A T exsbNT.
Extent Than AT And NT [0168] Protocol. The ability of

AExaiiple (2¢) (B-E-Q0@HMNTa08t ()-E-H-OB-8F avé Doepck

cardi ac del aypgiitie® Fbor MtcaRRicI&eptors TARN AT AWANT
tested with the closed asubunit indicating the rapid

[0171P8lRY&RA TRE hiffnfifes G¥ATE ;]NI”EF R@@@-d}ﬂm%dwmforim for

percent inhibition of channel s achieved with 10
muscariviic reseptens o Mg MasMayraddl dést wete deteoamedWithGBeratanes: prepared

1% (+).- E-10- QH NT: 8.8% (:)-E-1 O OH NT:. 6. 0% [ 01
from éﬁ&n‘ieﬁlg B%\tﬁqu%ﬁ“%Fpr&éﬁl%FﬁF&lqnﬁg bpap \‘}’é‘ac%ﬂnﬂ%f“e&omm > M,
M3, M, shd 851 GoPrhd¥Es A8 0mbmbraked 42d@atiblabbilaigdhd aree NEubated with

~ Based on these results, it is expected that treatnents
variougtcppgeatraons-of tgst omEpynNy fagrichour pt 22 1 Bpundradioattivity was
| I sk of pral.ongati on. an
oerfl o OTEE Tl . SEaPHELAESIA Ry AOEHEY o amount o
bound! ragidlig@idtia thé prosebde NHONM atropine. Radioligand for the M, receptor was
[*H]pirenzepine (2 nM). Radioligand for the M, receptor was [3 H]AF-DX384 (2 nM).

Radioligand for the M3, My, and Ms receptors was ["H]4-DAMP.

[0172] Results. The affinity constants (in nanomolar) of the various different test compounds

for the different receptors are tabulated in Table 5, below:

TABLE 5
Affinity for Muscarinic Receptors

(Kiin nM)
M; M, M; M, Ms
AT 5.6 66 8.9 3.6 3.5
NT 27 220 35 21 15
(+)-E-10-OH-NT 710 4200 820 390 280
(-)-E-10-OH-NT 410 2600 390 170 150

-49 .-




10

15

20

25

30

Exanple 12: (+)-E-10-O4 NT And (-)-E-1 O O4 NT Have
Lower Affinities For Muscarinic Receptors Than AT And
WONT00BA14821y Protocol. The affinities of AT, NT PCT/US2008/061189
(+)-E-10-O4 NT and (-)-E-10O- O4 NT for nuscarinic
receptors ML, M2, MB, M4 andM were determ ned with
I

173U EAES (Y RERLOR AU 10 SR NEL ARty coua
affinifidls, M1 silfil fibdht Bridwbibaffihities tHaa batsAYSind MENbr anes and

radi ol abel ed I'i gand were incubated with various

CERQRIPIE B3 QE-PD-OBNT ERRAASs iﬂhbilndmf at 22 C.
Bound r adi O@Hs’t%iﬂtlfstﬂﬁi;ﬁ‘%ﬁ%ﬂ? Xn&ﬁ—]?tl Il ation

spectroscopy. Non-specl I ng was defined as the

[01742@6{8%010&hgaﬂ‘5m otrggffé’ét Q%Fld t‘(e) Erﬁs@ﬁcl@l‘ Qferélasges@% ina

and receptor
rodeng ﬁhbl]iq:ilotf eagtepntastingPtraxg)t. Flétamecabsagamdlefﬂmss Wl.&abh@r mice (20-25g)

were %grig}g\éyxa mc[ ?%gwgﬁgessa&&gq% Ar Eng vlvalttgrl flg cr:onttro 1,20r4
v t

R L L AR S

(1:2:8 vowept)oGastoiatastinl Itlanmdwammiwuk&d 5, mhmtsswiteOthé Sharcoal meal.

I S, - E-10- OH. E- | O-.OH NT exhi bi
(-)-E- Z@&}ﬁm% ‘V‘)“&tﬂ%ﬁ’d vty B ot oy YPGARE P@anétffndtl\ﬁdwere
admlﬂlsﬁ%{i a@ﬁﬁdrﬂ&ﬁlbﬁ@e §ai’t§"rlh@9$sfa\§é‘a_m@ﬁ‘ﬂjts DE. ba@%ﬂh@ afount of free
(-)- Exhi bits LeSs Inhibition
base. Gastr0| nt estl naI Transit Than AT And NT [0174]
Protocol. The inhibitory effect of AT, NT and

[0175] Gastioihtestidd] NMinsis(GIThwasedaethined by repcteivig ﬁ[@dﬁﬂlred)éngth of the
ast r oi né)estl nal tra Slt Fo

h
small Gfpsine ppe Eeasuripg how(igpt zé@ﬂlr 4ge pheg ar&e”ﬁrwé Fevelgdin the
small ‘iﬂt@s"i‘ﬁl@d T?@ b%céfﬁ%%}T‘i@’”@w?soJete?{nﬁ{édl a}’l‘@fogfovs}{f?% %’o‘ffnﬁla

contr ol hours ‘bef or e per o m ni ration

1762483 B0 PP TRl P

100] 25 mnutes after the charcoal neal. (-)-E 1O O4NT was
adm ni stered as either the mal eate or succinate salt;

[017 71MR_6§HQ Whe We GET 3UEEAASH K 81 188 cOMFERRIR|(RIdHHIE 18 ﬁleﬁf%’water
he dosage anobunts are based on the anount of free

vehiclghare illysorated]in ESt Y. o REd9tOHaNT shewiesi markaiily)lowersinhibition of
deternin the entire length of the snall
transifgg,compare gq%%thrfgggﬁ‘#ﬂﬁg how far the | eadi ng edge of
the c rcoal neal avel i.n the small in The
DX mﬁ& w@wf&we%ﬁaﬁ O
for nul a; [0@7)61}3-1 INE Andl 6)-EntOly E%MQI“OF@H&H ng
edge (cm Dedganspofteshidr¢ Contpasablad o @ng Anotizo)

[0178] Protocol. The binding affinities of racemic E-10-OH-NT (“()-E-10-OH-NT ”),
(+)-E-10-OH-NT and (-)-E-10-OH-NT for the norepinephrine (NE) and serotonin (SERT)

transporters were determined in competitive binding assays with radiolabeled ligands. For
the NE transporter binding assay, ["H]nisoxetine (1.0 nM) was incubated with various
concentrations of test compounds for 2 hours at 4 °C with membranes prepared from Chinese
hamster ovary cells (CHO) cells heterologously expressing the cloned human NE transporter
(hNET). Bound radioactivity was determined by scintillation spectroscopy. Non-specific

binding was defined as the amount of binding that occurred in the presence of 1.0 uM
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[0177] Results. The % A T observed with the test
conpounds (relative to sterile water vehicle) are

wo bdogasasaied in FIG 5. (-)-E- 1O O+ NT showed per/kezhg/o61189
| ower inhibition of transit as conpared to both AT and
NT. Exanple 14: In vitro Binding Affinities of Racemc

. - E- 18- - E- 1.0- =) - E-d .For
sy e K M RS S L o B g anr
methdd3178] Protocol. The binding affinities of racemc

E-1OOHNT ("()-E-1OO4+NT "), (+)-E-10-OH NT and
[0179§ Fbr Hrel5Pt oft& (SERT) BRIARTY 3650 [3HA @m(ﬁ}lﬁimﬁgg._o nM) was
_ serotonin (SERT) transporters were determ ned in
incubglgdpethie presendsi of viargusseosesrdrafipasofriedicomppendsdon 1 heurds 22 °C

it B M RRRC Bl e-OAR0T Yo BTG Bpronin
transploet ( uBdand adichchaty waddetémfinet Byscifiliatian Ssectroscopy.
prepared_from Chi nese hanster ovary cells (CHO cells

Non-spe¢ide Ginsinswnsdedinsd as tieqgouneoichingiag thetipeqyme in the pressure at 10
. nor ( T ' i Vi L er.mi.ped
v i PEERE, K PRElor R YRS B ORONE Yol R BT
standwd snadlieddsned as the anount of binding that occurred in
the presence of 1.0 mMlesipram ne. The K values of the
[0180Y RiebfltsS TR BindiRTREHARS fVRRE vARIS iTh§ReeHHr & BroviRAGRTEble 6,
nethods. [0179] For the 5HT transporter (SERT) binding
belowassay, [3H impramine (2.0 nM was incubated in the
presence _of various concentrations of test conpounds
for 1 hour at 22 C with fagjrgges prepared from CHO
cell s heterol og |y expressing.th yman serotjonin
transporter (hS @anﬁ%ﬁ’rﬁ‘@m‘%&%&‘&‘&? was
determ ned by scintillati qygrsRect r psc@pRrT Kon- sipeci fic
bi ndi ng pwas—deHHned—as—the—arount—pt—bihd-ng—that
occur r ed| Go-E-he-QH-&8sure axl i nM | ni pf2hmMe. The K
val ues of .t tesigeC ounfds e det erjm ned
usi ng st gw+r)£$;18_r%rfn¢'m\ [(’?15 56 '

5 ] Results phLding
af finitieé)Br0-OBNTar i ousgittMnspoy t ersl1 7z provi ded
i n Tabl e 6, betow {018t —The brmdrmg—af ity of

racem c ()-E-1O O NT for the norepinephrine

[01 SIL 3’%? gﬁ)gigg:a&gﬁ?}? Bﬁr%f: afc?gi—_ﬁéf Oggi—l?ﬁl{l" rggrb‘ég glgl%girfegﬁriﬁeht?ansporter
was cébmparkble® St Bllarsenx@tiif&hth%ﬁﬁﬁ&pa{aaﬁbﬁats?w-mMHm e

another. Simlarly, the binding affinity of racemc

(-)-E-19-CH-NG, @hidgkiTwére appriosinsatelyeqwdl to pnaarsythert Simalarly, tedunding
afﬁnit(é/?_ _r%re%g(lg %)E%b-gﬂ-&rl\ﬁﬁgo? %}\}/e)e S%ét{))%p o %]&Pfr)tfer %vgse alSs (rzciJrL})aera le to that
observed for both of the purified (+)-E-10-OH-NT and the (-)-E-10-OH-NT.
Example 15: (-)-E-10-OH-NT Is More Effective In Treating

Non-Nociceptive Neuropathic Pain Than Both

(#)-E-10-OH-NT And (+)-E-10-OH-NT
[0182] Protocol: The antiallodynic activity of (-)-E-10-OH-NT compared to that of
amitriptyline, (£)-E-10-OH-NT, and (+)-E-10-OH-NT was tested ir vivo using the L5-Single
Nerve Ligation model of non-nociceptive neuropathic pain as described in LaBuda & Little,
2005. The E-10-OH-NT compounds were administered as either a maleate or succinate salt.
AT was administered as a hydrochloride salt. Dosage amounts are based on the amount of

free base. The test animals were placed in a Plexiglas chamber (10 cm x 20 ¢cm x 25 ¢cm) and
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Exanple 15: (-)-E-1O- O+ NT Is Mdre Effective In
Treati ng Non- Noci ceptive Neuropathic Pain Than Both
W@ 2008A3032°0H NT And (+)-E-10-OH NT [0182] Pr ot oROI/US20081€61189
antiallodynic activity of (-)-E-1O OH NT conpared to
that of amtriptyline, ()-E-1O O4NT, and

habitdatdd for 1‘9 fn%tw ﬂ?ei%%ﬁ%%ﬁﬂgéﬁﬂbs}ﬂo\ﬁgd Ui :ttg)goftar}ﬁeéh%bﬁgﬁ g!) that von

rve Ligation no -noci cept neur opat hi
Frey pancfilamente sculd be grasentbd Buttia pEantar stdface o B6th hiddpaws.

E-1O NT.. conpounds. wer e admi ni stered as either a
Measignga o (6501S SURIHAY oeeeeh hmgwawr%wlﬁﬁ pEpg thegp/down method
Dixolly 5505 Wi'seté B} tn bERARAATRLDI 2 426 hases i
( lxoa%/mun of free bgsé).n The tesgt animal s’ were p acé%hl?ar?hatlnal
startedPiwathi agtomsFrep forbeof I gAmsrieliv@ed tontha right lingpaw for approximately 1-2

ndhabi t yated. far 15 m nutes. The chanber was .
seconfiy ne e L 16 et LEheREarrs 2 P AR frmpTsFo ey bigher force
was dBRNREd. | BRI %a$ 2 WsHoRe, BE ASaNbREr ol d&li@&%@.lr This procedure

surface of both hindpaws. Measurenent of tactile
was performiedi until go fesporsgcias madd @b thewhighestaotei (h& granss) guntiigour

. /[ down _net ho Di xon, 1980) with ven Fre .
stimuf{yc5 LGS foyoy e 36 reqfon. 6T Hest sl cpniaingd
animdld. | Pe shhldpReat¥d édhtrd] ¥ip WEXh WRECEhiteof baiFot subject to nerve

. .delivered to the right hindpaw for approximtely 1-2
ligatioge eorttaisedih dnimpds AW eninesfls wererietedat 60fminhies postedministration of
testc(yvi toql%rgwal response, the next higher force was

dneli’lvgr'ed. If there was a response, the next |ower

C s deljyere Thi rocedure was, perfornmed i
l0183L %FSO%&‘%%@ é@aﬂ%Sﬁg@é&a@w ReW Ryagralstlatedrusig the following
ol RN gy B [ 48 B BT AL AL ey v, -
0.224% wihichi in 8ot Berage metbryal (Tihbgainits) weateeat thel vom Rteyohompfidaments, and

. i C re erated on bu supj ect to._nerv
Y is 8 PRS b iepepgn RGP A e STk e DHh 493Qs den
B e T Saa o (£ prafR TAAE paw was
assigngd g vehleod |1 828 grams. nbestihg fardadtidevbengitiviy miab aerfrxadd tivieg and the

FrJlog + ky where [vFr] js.the force. of the |ast _von
mean s R B GRS ol Gt it "N Kl et Rl F0s o
each dniffall 0g units) between the von Frey nonofil anents, and
y is a value that depends upon the pattern of

[0184)REAH2 WAL rERRP Qﬁ%ﬁﬁsn(a IRTIG 1P EPle adtfauagy;ﬁ@wﬁlity%kd
not respond to the highest von Frey nonofilanment” (15
(-)-E-t0-ENT @heng/ke.ppavasvmsatadbagthetotaerwad fer thé vdticl2-dreated

contre g urtcerieiraelss S8 raist oA spiudaRiehS adobRT (o

. . g . ;
e 591 SIS XA ) §2¥8o rs
than thdtlobsarvest fodboth (£)-8: 1070HINE (3hmigdtg, tdynd ¢)del 0-OH-NTof30 mg/kg,

1p). The activities of the racemic mixture and the (+) enantiomer were both comparable to

that of the vehicle-only control (“VEH”).

Example 16: (-)-E-10-OH-NT Is As Effective In Treating
Non-Nociceptive Neuropathic Pain As Amitriptyline Upon
Oral Administration In The LS SNL Rat Model

[0185] Protocol: The antiallodynic activity of orally administered (-)-E-10-OH-NT (maleate

or succinate salt) was compared to that of amitriptyline (hydrochloride salt) in vivo using the
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(-)-E-1 OO+ NT (30 ng/kg, i.p.) was greater than that
observed for the vehicle-treated control group

w@ r@Ritadzes treated, L5 SNL rats) ("VEH') and cop@QEUSIIN®061189
to that of AT (30 ng/ kg, i.p.). The antiall odynic
act|V|ty of (-)-E-1O-O+NT (30 ng/ kg, i.p.) was also

Lo-SERLSHs Lot SUSERGH g ST B
metha@lstdesdribeé abofe ih Bxamplzelfi. c m xture and the (+)
enanti oner were both conparable to that of the

[018 ﬁb&lﬂtﬁ “ToRlr¥sult® atd illisttatddEn PIG. EX@APh@iallédynic activity of
OOHNT Is As Effective In Treating

(-)-E- Tl GOpng/is mepnd §8mre/ks P@+)ﬁvaq§rmrttgmpm§l ohservep &t the
0185
vehlcgtgé[ oé?gﬁ%&b%ld‘%t %?‘gﬁlbpe gglﬁltlg?gc IiR-x?g//k f1.p§r ghs%e almounts are

basedaithahmbeited fiee base-ddexifktendd. (mal eate or succinate
salt) was conpared to that of amtriptyline
( E%ARpEOLBr 'F@%—iﬁ'élﬁ&ed'ﬁ‘yﬁ@r%@eéﬁ AR REGHou PofiREsUnsY €
Li gation nogglv&F g _égpﬁq\/&a@glgr opathic pain
e

according to the net descri b ove in Exanple

157 P 28 O AL o

and (-}-E010vQHYT (mabeateasrcbubéinarg 6xo) ip the. r)at PeA-igdeat dypérbigssia
tg t .observed for the vehicle-treated control and
(Randal]

HitakAsgay andiip she 18t roparoqd agsaydy delerming,a sher%g%@tlo between
ent RIS g 4R oo 1T, et B PR e wosid pc
sterileRw4tar wahidDe 6T, I%eﬂ)eﬁﬁ@-(mll-ﬁ\méa;t deses up-tp-6H-thgk O (dbs#ged afTbased
on L R o BRSBTSl
posttrfz1 eﬁtatz@l“ Qhd (5-2‘-@010"‘ HENT‘ﬁl:;ﬁla}JeH shffifar );)@Eenglgléaﬁcf‘ﬂi‘ﬂ‘égtg%s for the

yper al gesi a’ ( Randa I'tt’o) assa
reversaboanedhaasslayypemlgbstaen dit hef (é&iltﬂeeued paisit At60 miglkg Bea hﬁghrlevel of

ety RGP B QY Eios SRS o bt apd 1-Er ok OFER vl 6 AR

Valueéf @FQS@' £39 M 270 + 63 I Ilﬁté thdafdd Wih AT HRI9E-Y 9—(5}@ N ré@bkirely

P (dosages are based on the anount of free basé
(FIG. QdFriGnl@b efedytimiaan PS8 yalue fohAE sthd (-g<E-We-OH Ndarsversal of

mech i BignériBH-0h dhescOonie B einka o ulS e i PORAGERP s used as
the mﬁ‘iﬁﬁﬁﬁf&bﬁ@ise bw@%%_lnﬂﬁ‘id Rspdhsettat %Mo&ésﬁﬁér@ dalt@lated ab\h percent
h [ evel of antihy bpera esic activity

of thegeXRPIRlEoch 50t KIS VaTess (AEAT ad () LS00 ST vame AR vl gmeke
9 and 270 53 in rats treated with

IP, reéA‘ Ctg‘%gygﬁ? %ﬁ%g NT, respectively (FIG 9, FIG 10).

[0188] gq)gqsltglg%ﬁ 8? rotaro ng%oyrrﬂn%g ulc r%{s v's\a-ll—s uasggj to( és)sésg_tﬂe%e%r_(leel\g% sedation

produced by (-)-E-10-OH-NT and AT. AT dose dependently decreased rotarod performance,
with an EDs value of 27 mg/kg IP and a maximal impairment of 96% observed at a dose of
100 mg/kg IP (FIG. 9). In contrast, 30 mg/kg IP (-)-E-10-OH-NT only produced a 5%
impairment of rotarod performance. The estimated EDs value for (-)-E-10-OH-NT
impairment of rotarod performance was 120 mg/kg IP (FIG. 10).

[0189] These data, taken together, demonstrate that (-)-E-10-OH-NT has potential to show
less off-target pharmacological side effects than AT.
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mechani cal hyperal gesia, the response obtained in rats
treated with 60 ng/ kg | P was used as the naxi mal

wo emposses (100% and the responses at | ower dOBERUSEINE061189
cal culated as a percent of the maxi mum effect. The
ED50 val ues for AT and (-)- E—IO(}| NT were 38 and 36

Wx’ﬁgw‘lng ?2% g ln\’a‘f lC(X tg’l - -E“ 101' N[Ioﬂlgﬁle gaf o

| npal N rats was use

assess the tr?%r ﬁSI%%Schd by

oo B o W e P ST B g
(male@8@r SudtiatdRalt) wabadmomphtealin BR%rakres (‘Z&ﬂpﬁ:ﬁe Ad]d@ﬁﬁ ifduced

100 ng/ kg IP (FIG 9). In contrast, %ﬁ%
roden{ mpdet.of @ociFenTe rlamiprten rad (dossms narﬁdmw thegmount of free base

admmcé%%r%@o Ci’éiz %Qélﬁﬁﬁ%ﬂcﬁenlp&?a{[&%hgge:\g% otgs% eté%tlve control The

metholg @f %thed-ﬁudlﬁh&t al 01999 W8 Usedr i&)&ﬁ:&rﬁhﬂ{eﬁme&ﬁkﬁﬂl hyperal gesia
toget her, denonstrate that (-)-E-1O O4 NT
in rat%&mts alfer igrapianiar|adginigFation o 4 &9 ubrFawmo%@@gplem A@J mj@t

oAl GRSl eIl AR VO LTt e

wrap AgiS@EysshitEh94] apptied @oht dorsdlharfasy d)ﬂ’th@ﬁiﬂ&h@ﬂ&h@ umnﬂamed paw with
ef fectiveness of orally-admnistered (-

a coniCHPiLeM USIPS 2 RIRSHYIR alilf’ég@bﬁ 3PPkl §a%wgtlﬂ%ﬂ@émwn Wmi Dale, IL)

e oEESHOS I S S ol AR KRR PRl o

an escapereapmisauisiaf afonedt moféﬂim gnaras. ePadl pressune theeship ks ivesend,
sterjle water vehjcle was ted as a negative

determuigid L%fpre apdet RRACHY LIS abe nge ARRRdns et al, 1999

were used to determ ne nechani cal (%mral gesia in rats
[0191) Regirdige Therestkts prer Bystratpddnr Fidnd Inans destongifate that 50 ni

I t
oralty AR (P AR 0T PosblgtHonn i) i 8 PO indgced
hyperil@esta gR&F.€ W ap and pressure was applied to the dorsal
surface of the inflanmed and uninflaned paw wth a

CE&hﬁtlishe : St%ihph?isﬁﬁ Of RiEARtih e@ﬁ@kﬂ@%cﬁvﬂ?m‘f atus
(Stoelting f)‘-if:l Pi’ Y.?qd)-ﬁtﬁo NT In'PRe R§¥V
pressure th ?ﬁ\ \é?%}g lE?s a3 e anount of force
(in grans) reqU|re an e cape response using
t P.
e P e i

antihypetalpebic @atementnd EffitLh] as %@SEIJH)SOH NEinrBFCA -t8daged rats. A time
illustrated in FIG 11 and denonstrate that

coursq)e)gﬂe{ingﬂms(pegfo@m@@ withy30pog/keg BHoNTBi-60{QFENT. In this experiment,
24 ol AR ot i ghe s LRSS 3 g 17 o
10- O}AN’E @Mlﬂk@ﬂ&h@m&bﬁﬁe\drbuccﬁate salt; the dosage amount is based on the

amount of free base administered). Paw pressure thresholds were determined 1, 2, or 4 hours

after administration using the methods disclosed in Examples 5 and 18. Vehicle-treated rats
were tested at 1 hour post-treatment. (+)-E-10-OH NT was not antihyperalgesic at any time
point tested (Figure 12).

[0193] To verify these results, a 24 hour FCA-induced hyperalgesia experiment was
performed in which rats were treated with vehicle or 30 mg/kg IP of either (+)-E-10-OH NT
or (-)-E-10-OH NT and tested for antihyperalgesial hour later. The results are presented in

-54-



10

15

20

25

30

(-)-E-1O-OHNT And (+)-E-10-OH NT In The Rat
FCA- | nduced Hyperal gesi a Assay [0192] Experinents were
w@eooBasasexl t 0 det erm ne whet her (+)-E-10-OH NTP¢ETUS2008/061189
simlar antihyperal gesic potency and efficacy as
(-)-E-EIOOH NT in 24 h FCA-treated rats. A tinme course
PRLA: BNt 1 WAS j 0 ;

F1G. PXORGROLERSORRES BRAEE ol IRt o e oy
(+)-E410e@H N was natt antihpperalgetne. MTlst magdtude bhithie anshyperdgesia @erved

-E; 10-OH NT .(adm ni.stered the nal eat
with &égﬁ éﬁﬂ\ﬁ &’g‘é ﬁ‘PItSlSt‘%nﬁ 8’“5‘6’5%1"@%“%%&131?%? s%@eewe%@?
anount of free base adm nistered). Paw pressure
t Kxagtle 2 Gomparison Qf FeeiAntihyperalgesic dstivisy Qf(9rE-10-
admi ni st r at (I-NEAng (thE-HORBNT i The Bat HCAxIidhwrg| es
5 and 18. Véhipelrag¢siezAseny AtcdlsmpikeaAnd 60 ag/lag ipl hour
post-treatment. (+)-E-10-OH NT was not
[0194h Ani dxppnémalhtg%iperfatmﬁhw dxteid tiodose-regpohetrelafioashifefol 2e effects

ol R i b b S
demox\z\ﬁga?edtlfl %%tdl%gle‘é\"l% I'é.néz ?? -%-fU O@NM%QO{ Ectglg FH&J@? {ip to 30

OG- OH NT' and test
mg/kglt Imgcpﬁhaglg,esatsaillerb trﬁatedl Mthrsten'l'd‘maﬁeescﬂldzls Hx, er 60 mg/kg IP

twentg-rf L%%ﬁ({ep g Gﬁ 1389%86%@4& er?(t)g %3) meéfjges%eexq hour after
treatnfei‘i@wﬁhlr@hﬁé‘o‘}rﬁ"\ﬁslor@ﬁl\@f‘“ hyper al gesi c. The magni t ude

of the anti hyperal gesi a observed with (-)-E-10OOH NT
[0195 %sﬁ&nﬁ%stfsﬁg%lly%qﬁ%?\ﬁyg*ﬁ% %rr%g%\llési%ﬁg aaniq%?]egalgesm activity were

observdtin Inatp&eabcgwhcﬁ()/i@g/kgm O 300 AHD; Dbt 30NhgARdP of (+)-E-10-
Nﬁ{s) -O4 NI I n The Rat, FCA-1nduced Hype | gesi a
OH-Nis Sthp (;&rEé@ QA enmtioner bagh weaterpqtencyAnd sHicagy ten there)-E-

10- OI-F\%)?I &ﬁg{ @?g‘éﬁeg &gf&&%@ﬁ‘a@é tlégte%ﬁ cﬁﬁﬁ?ﬂv@% Fe{gﬁhﬁ&ig%s% ekther
the mateth ansucainateyspls; alogresiamonssaye §dsedjon éhelad)ounAsf free base).
denonstrated in Exanples 18 and 19, (+)-E-10-OH NT was
NBkampld YE Eivalkasion o AntieripQ1iie/ (YIE!10-OACKPrahid@)-E-10-
rats were t OBRINOINVChE Rt Fotded SWih?Tes\f‘m' Bépftessiéh Of
60 ng/ kg IP twenty- four hours after adm nistration of
A
0196 BRiody Bteegab b ofe (pRRIAEEI DA gEg e o
room Regehatere:waBtrdor & fifteal jnusd gractidecamn, E}yeuty fineckeccrtds during the
evels o ntih era SIC activity.wer erved
first Sygnipess Be Pigck 51 ok TS (PG grtiggotion
needed® K&p'IPa@ﬁbc{v'é)théiw&th) %hﬁlngfﬁl%vémén‘t Ecro%Qm@'kVﬁ‘H) or chmbmg
enantioner had greater potency and efficacy than
(activglyyrying to@lioh CNrOéﬂna mmmmfevat@vepwarﬁehrd@tsé moypgents e§ th@d

forepa(w ?mﬁlﬁg Béjrgenv’yggreeoﬁ 'ﬂ 3§ pee%t Aealt oP fhese responses is calculated.

[0197] Approximately 24 h after the practice swim, the rats are treated with vehicle or test
compound and placed in the tank for a 5 minute swim. As was the case with the practice
swim, the rats are rated as immobile, swimming, or climbing during the test swim and the
percentage of time spent in each of these responses is calculated. The data are analyzed by
one-way ANOV A with post-hoc analysis to compare the behavioral response after vehicle
treatment to the behavioral response after drug treatment for each of the three behavioral

responses. The level of significance is set at p < 0.05.
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the mal eate or succinate salts; dosage anounts are
based on the anount of free base). Exanple 21:
waraBaasedn of Amitriptyline, (-)-E-1O OH NT apdr/us2008/061189
(+)-E-10- O NT In The Rat Forced Swi m Test O
Depressi on [0196] Protocol : Male Sprague-Daw ey rats
[0198? PRI Pash B ex%Q% wefeePhAtefwith aﬁnﬁﬁyim@f JBYBLOH NT and
enperature water for afifteen mnute act ce sw
(+)-E80e0] NT uethwcsepa:tate@upemgertthte deitarsiinef theie pmlenmttemdoa‘fﬁcames in
th tic wim the rats are rated I nmobi |
the forgefl st fgs ol RSP RE Fldo ificep © OO BB S s were

dosedWRkIEY dhicl8 it .
ool wb?h#;, O 30, 3 o LA g kg ), or ()
E-10- (B)&i AT, (%By@xmg/&tg dPY mdtleldlamwléﬁrws wend expheedfto raépam)e swiihetest.

ercenta he rats s n e
The pPE B8 o8 iriiley ST CHBIErRYY VB ihscale the
sides 8f thekwih @aﬂk? actht 6Qt SWnMs shb®n E@FFG qre tH, eaﬁae;d Wi th
vehicle or test conpound and placed in the tank for a

[0199?&e rfét At 11&de(¥@§ief> ‘g@f&ec\%a%éh {h%%m%ﬁlﬂ%ﬂtﬁﬁ n%)%{“

ts are ated as SW nm ng, or ¢
immotiile |w1g1 diprefitas redsndionsarbdert ébinpretsereated gathof ) dri 3ﬁemg/ﬂxgr11>

of th se responses i cal cul a; ed The a.ar
Relatiyf1g ‘ff%éfde H2(6 éatwlﬁtﬁmem i aoRye b 'gx%qd ef afats
treate® MHRAENH RO &gﬁgw %@ba{@p 0N S61r bﬁeimg §f§hﬁi snt increase in the
or

treatnment to Behavi response a
amountrod ditnmeespent s\wrimezsing was obdeevekimfteetrbmimam witlall 0 n@ggn(m %sincrease)

or 30 i B R, 5 52 i 3 22hut o tme

spent @H%BfngRFbghfé"ﬁiA( )-E- 1O OH NT and (+)-E-10-OH NT in
hree separate ‘experinents to determne their

l°2°°F PR S LR i H

demom@ﬁa&ng\e senidirasicdectdale mamnodbélity aftet trea}trhyﬂtlvnﬂl IBm3kg IP (47%

decrqug %(gll.grg\ﬁea%g 1@&%1%%}1 l‘%,]lgcl)‘q_t tgqi @Vrlt)n ltof{ré4‘|(/odpgrease) or 30
mg/k%’\lﬁf n@ 08%RPOAS rak gbea(iage iR ‘dﬁf?tnﬁ lfﬁEt(‘g)SE 10Tngﬁ NPE Bt aﬁ{ér the

spent i mmo . SW mm ing (active
amountrofitinge dpentsatimibeng (feguwe d6B).oln donragiHiRE- HROH-NA wisenot act1ve in
and C. [0199]

the f°ﬁ8§aﬂ1§ & %ﬂ%?ﬁ‘&'}?l%%ﬁgg/g%g&]@péﬁgsnt |y decreased the

of tinme spent imobjile, wth signifjcant

mount
10201} QWlervainss EpsiinvERpormensy Bave bee Wis\tehandylcspribag. it will be
I
oore S o O LA D RILCh b B St A i nd e f
the invengiah@)l wi th 10 and 30 ng/kg I P, respectively. A
correspondi ng significant increase in the amount of

[0202] Amqmnemons Vifabeit) gam 9B§£foﬁ§@n@$tharddcﬁﬁlaﬁtﬁenéd i thiz
1% i ncrease) or 30 nge/ (147% i ncr ease) of

apphcamlt e é‘ﬁgﬁé’b’ ecorparited by referienes init lh@ttlrgtllftsef?r alhpurpesss #a the
same gteﬁt aJ¥r ARE Mdl\ﬁhﬁﬁJBthgca 155,%%&%, Jp%é}lt application or other document

were individually indicated to be incorporated by reference for all purposes. The references

incorporated herein by reference include:
U.S. Patent No. 4,943,635
Altamura et al., 1989, International Clinical Psychopharmacology 4(Suppl 1):103-6.

Asano et al., 2000, Anesthesia & Analgesia (Baltimore) 90(2):400-407.
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oS AT
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Letytanagir 840003 60RenPhbrh BEEA1IMEP-12S. 1. A
phar maceuti cal conposition conprising E-10-OH NT and a

ph C j ; I Ci pj ent akeh er and/ or
G PanaRi el ey, BRGAPMY CRBTAL 19064 AR30 ST T
(-)-enantioner. 2. The pharnmaceutical conposition of
claim1, wherein said E-1 O O4 NT contains at | east
about 60% (-)-E-1 0-OH+ NT. 3. The pharnaceuti cal
conposition of claim1l1, wherein said E-1 0O O+ NT
contains at |east about 70% (-)-E-1 O0-OH4NT. 4. The
phar maceuti cal conposition of claiml1l, wherein said
E-1O-OH NT contains at |east about 80%(-)-E-|

0-OH NT. 5. The pharmaceutical conposition of claiml,
wherein said E-1O O+ NT contains at | east about 90%
(-)-E-I O-O4NT. 6. The pharnmaceutical conposition of
claiml, wherein said EE1OOHNT is
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substantially enantionerically pure (-)-E- | 0-OH NT.
7. The pharmaceutical conposition of claiml, wherein

W@ 200d/1E320- OH NT is enantionerically pure (-)-BET/US2008/061189
0-OH NT. 8. The pharmaceutical conposition of claiml,
wherein said E-IOOHNT is present in the conposition

. The pharnmaceutical conposition of claim
wiad i e o P

salt is a D or L-nalate salt. 10. The

phar eutic osition i.ch.th

3 A peiaciien P Siion Yomprintid T PR pgSpssuticatl
accep’ca'Bleaexi’!’i}i‘i@i‘iflI cafrRFRAA/S! Hilucht Wk dih 84itl TJ10-OH-NT iFeAtidied dthe

ef fective amobunt of a phar maceuti cal conposition

(-)-engtmradi ng to any one of clainms 1-10. 12. The nethod of
claim 1l in which said pain is of nociceptive origin.

L3, PRSEAR ) Ryt s D38 BOLI y  conin

at leaspabeln 60lE(-pBLYD-OH-NEUr opat hi ¢ pain, inflammatory pain,
post herpetic neural gia, diabetic neuropathy or

cherm t her ap nduced neuropathi¢c pain. 15.
of- ¢ a&l&aqeﬁtwﬁ CRmPasiiien %&lﬂ&i:t%ﬁﬁﬂ@@&l&%ﬁ@h contains
at lea%%o&%% ﬁg@m _8iLRYi on. 16. A nethod of treating

epression’in a mammal , conprising administering to
the mammal an effecti ve.armunt of a pharnaceuti cal '
adcoflti pigrmareatisal compofitia aff alsind 1,Mherdi said Byk@-60ENIf contains

treati i SO r..in a patient that is responsive to
at leasttFE%‘ft@%t& ] fﬁ)'éﬁ{%flri ptyline or nortriptyline,

conprising admnistering to the patient an effective

aBDUTHe ﬂfanﬁa&hﬁémgﬁgéglﬁﬁi ofC@ARP$ Whcéin 361 E-U)-OH-NT contains
any one of clains 0. 18. The method of claim17 in

at leastiabeit 9% @)-Hi KoPHeNTr esponsive to anitriptyline or
nortri ptyI ine therapy is selected fromurinary

d'sesgﬁ £rc%8€c g éx%éjs%?n ?fcc(i%lﬂi | Wierdh 30921 6- QN is

p I Sor ers ers, personalil

substaihltlslmy aﬁhaomeﬁtdllygpua& (SpEdHI SHGNe’m cal dependenm es
resulting fromaddictions to drugs or substances of

us wi t hdrawal syndr.one endocrine dis
ﬁp Tiepharmaaseqisal comp%swg%frca@r%? ?lpém?ffegﬁmém is
enantlbfréﬁkalgir g ES10-Hasfdl ar di sor der s, sonmatoform

di sord rklnson s di sease, shock hypert ensi on,
sexual dysfunctlon pre- menst r ual syndrone and
f 8b rwagn@eg@m compositién of aimbtvnlzedeinfsaid|Eal @rOFNTnis present
ent is taking nedication contraindi cated

a
mthei"B’Flpﬁgé SPans mitriptyline or nortriptyline.

9. The pharmaceutical composition of claim 8 in which the salt is a D- or L-malate

salt.
10. The pharmaceutical composition of claim 8 in which the salt is a succinate salt.

11. A method of treating pain in a mammal comprising administering to the mammal

an effective amount of a pharmaceutical composition according to any one of claims 1-10.
12. The method of claim 11 in which said pain is of nociceptive origin.

13. The method of claim 11 in which said pain is of non-nociceptive origin.
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20. Substantially enantionerically pure
(-)-E-5-(g-bronopropylidene)-10,1 |-di hydro-

wd geoRgsizexy- 5H di benzo[ a, d] - cycl ohept ene. 21. PCT/US2008/061189
Enantionerically pure
( ) - E-5- (g- br onopr opyl i dene) - 10,

1 d | oh
23 BftoRET LR L% Db DBSLR s sy oy iammatory pain
post HerpetiEnbéPald, %bet?@neu%}ﬁtl@%ﬁc‘ﬁ@ﬁqbQHé I\ITIy o%@ﬁééﬂ%uro;athlc pain.

enanti omerically pure (- )- claim?2

which the EE1IOOHNT is in the form of the free base.

245. Thremethnd pbelpim Ll yn whichveid compasitionis foranlated forr eral
admm(lst;t -| O OH NT of claim?22 in which the E-E1OOHNT is

Hne formof a salt.25. The synthetically derived

enantl onerically pure (-)-E-1O O+ NT of claim?22 in

W6 CA nidilodséfltieatisg depidsidhdn  admmaIconiprésisy adnhiaisteeilg/ty the

derl ved enantionmerically pure (-)-E-1OOHNT of claim
mammal angligpiverpn gt ebt phargageutical acersdwedapy onerof claimstlnby

of making (-)- E— 5-(g- bronopropyl i dene)- 10, 1

144
AT oiBHEY EUXordRl iy AREOK S She B S Bliont with
amitrigtyfipel DDndrﬁimxlmd;B Ebropiieng afmindfermgad dl'ee};ﬂﬂtlemeam affectiee amount of
sence of a.chiral -specific oxazaborol|dine
a pharCayye] compeRitpaCrRSIRE 4o BRY SRS P i Cr ¢ he
oxazaborolidine catalyst is 29. A nethod of making

(13 -Fhel bl Dclain® W 'iﬂ @hﬁﬁ sﬁlﬁft‘i%o‘rdéi réspbndiorolanfitriptyline or
br onopr opyl i dene) - 1- di hydr o-

nortrlp_t@hng/@pmpy Jﬂqle@teldefm utlaard]dlsoc@ea;s otredtdisoedans, ichgnitive disorders,

bst L
poyeh{RCoEsr ity pispiPE pERSormlinBeae B RlPRlek i
dependérfits rédultird®drh RAdiS RS Akigd |o|r Mut%fh%ﬁésj SIS dlithMraMval €
-5-(g-. bronopropyl i dene)- 1 -dlhydro-

syndrqmem Kipe gm@ﬁﬁemmllfeadlaqrd@wmwd@rﬁ,@aﬁr@mtestmal tract

dlsordréFst Oggcﬁ‘lg} ngrdgljsseo%laqgftogg% sgfdengaz’ﬁr%lnsé ) (F seas% %_Fckn_

hyperEnﬁolﬁ g;ek)la(l) ﬂ?ﬁﬁ@;ﬁij)hl ptesigdnstridl, s%ndroﬁhle hayid fidromyalgia syndrome.
10- oxo- 5Hdi benzo[ a, d] -cyclo eptene in the presence

f i e| d b | i dene) -
1 l%nt o %Lodléf *%%wr Lin Shich 31%&%%{?&4 &éklr?gcnlgeqheﬁ@atceﬁemndwawd

[ [ E- 5- (g- br onopr opyl i dene) -
Rt A

5H di benzo[ a, d] - cycl oheptene wi t h net hyl am ne.
20. Substantially enantiomerically pure (-)-E-5-(y-bromopropylidene)-10,11-dihydro-

10-hydroxy-5H-dibenzo[a,d]-cycloheptene.

21. Enantiomerically pure (-)-E-5-(y-bromopropylidene)-10,11-dihydro-10-hydroxy-
5H-dibenzo[a,d]-cycloheptene.

22. Synthetically derived enantiomerically pure (-)-E-10-OH-NT.

23. The synthetically derived enantiomerically pure (-)-E-10-OH-NT of claim 22 in
which the E-10-OH-NT is in the form of the free base.

24. The synthetically derived enantiomerically pure (-)-E-10-OH-NT of claim 22 in
which the E-10-OH-NT is in the form of a salt.
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32. A nethod for inhibiting uptake of norepinephrine
conprising contacting a norepi nephrine transporter
WOWRGR/1343eDnposi ti on conpri sing E-1 O OH NT t hat P BUS2008/061189
enriched in the (-) enantioner. 33. The nethod of
claim 32 which is practiced in vitro. 34. The nethod

[ 2..Whj J t d b . )
o8 HBuerb oS BB EEu CEY-0tgarepim 22
whiclCtB8 B4l ®iaBalae sgigount of E-1O- OH NT effect to inhibit

reupt ake of nonepi nephri ne, wher ei n sai d E— I OOHNT is
enriched in the enanti oner.

c 8hp bl synthetieadly aivefberta@tlamyrleﬂibf mlre ED Er HBD-OItI W@ of ghaim 22 in
: af f.act: a nmedi cament useful for treating
thhp‘g?ﬁﬂ?fr%%aﬁ%}rﬁﬁfgse. The use of claim 35 in which
said pain is of nociceptive origin. 37. The use of
c Rai Am@Shddofakity &RES-pabiomopraplylidare)-104il ekiptdry- 0-hydroxy-
38 The use of claim35 jn which said painis
SH- dlﬁ@&%@@f%@ BRIFRE: CPMPTig FE Far kY- bwgqprwglﬂsm)éo -
’ 1S
Ll S R S Sl i R e e
oxazabbvotitline leetalystdi canment is fornul ated for oral
adm ni stration. 40. Use of a conposition according to

?n%] ﬁ%ﬁ%ﬂ@ Goflin 23 0y high hd Gl ebEhe e R ol

a conposition according to any one of
for the manufacture of a nedi canment usefu
f or trqg F—a\di sorder that is responsive to
tr eat g , amtriptyline or nortriptyline. 42. The
use Of claym4l in which the disorder is selected from
' @ sorders, nood disorders, cognitive
di sorders}y psychotic disorders, anxiety disorders,
personal ity disorders, eating disorders chem ca
de gendenC|es resultlnghfron1add|ct|ons to drugg

erirme

aBst fifthed fmakingse)-E OrQHeror@srﬁa}gdﬁ@@mgéﬁ
oSS U S B B A Bt i

methy$omiae.of or m di sorders, Parkinson's di sease, shock,
hypert ensi on, sexual dysfunction, pre-nmenstrua

S%H d[{ mmia'ho% (%nfle{k?r{go né/u%lst%ntlalf r}glﬁtlomerlcally pure (-)-E-10-OH-NT,

comprising the steps of reacting substantially enantiomerically pure (-)-5-(y-

bromopropylidene)-10,11-dihydro-10-hydroxy-5H-dibenzo[a,d]-cycloheptene with

methylamine.
31. A method of making (-)-E-10-OH-NT, comprising the steps of:

(1) reducing E-5-(y-bromopropylidene)-10,11-dihydro-10-oxo-5H-

dibenzo[a,d]-cycloheptene in the presence of to yield (-)-E-5-(y-

bromopropylidene)-10,11-dihydro-10-hydroxy-5H-dibenzo[a,d}-cycloheptene; and
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(i1)  reacting the (-)-E-5-(y-bromopropylidene)-10,11-dihydro-10-hydroxy-
SH-dibenzo[a,d]-cycloheptene with methylamine.

32. A method for inhibiting uptake of norepinephrine comprising contacting a
norepinephrine transporter with a composition comprising E-10-OH-NT that is enriched in

the (-) enantiomer.
33. The method of claim 32 which is practiced in vitro.

34. The method of claim 32 which is practiced in vivo by administering to a subject
an amount of a composition comprising an amount of E-10-OH-NT effect to inhibit reuptake

of nonepinephrine, wherein said E-10-OH-NT is enriched in the (-) enantiomer.

35. Use of a composition according to any one of claims 1-10 for the manufacture of

a medicament useful for treating pain in a mammal.
36. The use of claim 35 in which said pain is of nociceptive origin.
37. The use of claim 35 in which said pain is of non-nociceptive origin.

38. The use of claim 35 in which said pain is neuropathic pain, inflammatory pain,

post herpetic neuralgia, diabetic neuropathy or chemo-therapy induced neuropathic pain.

39. The use of claim 35 in which the medicament is formulated for oral

administration.

40. Use of a composition according to any one of claims 1-10 for the manufacture of

a medicament useful for treating depression in a mammal.

41. Use of a composition according to any one of claims 1-10 for the manufacture of
a medicament useful for treating a disorder that is responsive to treatment with amitriptyline

or nortriptyline.

42. The use of claim 41 in which the disorder is selected from urinary disorders,
mood disorders, cognitive disorders, psychotic disorders, anxiety disorders, personality
disorders, eating disorders chemical dependencies resulting from addictions to drugs or

substances of abuse, withdrawal syndromes, endocrine disorders, impulse disorders, tic

- 64 -



WO 2008/134325 PCT/US2008/061189

disorders, gastrointestinal tract disorders, vascular disorders, somatoform disorders,
Parkinson’s disease, shock, hypertension, sexual dysfunction, pre-menstrual syndrome and

fibromyalgia syndrome.
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