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Use Field of the Invention This invention relates to a
nunber of novel pain uses for (S S)- or racemc

wo ewexedne. Description of the Prior Art Unitedr/Bi2a0%m®1904

Patent 4, 229, 449 di scl oses tHe conpound (RR
SS)-2-[a-(2- ethoxyphenoxy)benzyl ] nor phol i ne and
phar maceutically acceptable salts thereof, which
possesses usef ul antidepreogggt propertles Thi s
conmpound is also known as r m c reboxetine. Many
organlc conmpounds exist in optically active fornms,

e., they have the ability to rotate the pl ane of
@&@nﬁi@@haﬁize light. In describing an optically
active conpound the prefixes Rand S are used to
denote the absolute configuration of the nolecul e
TS Hvehtin ¢Slated) toGALIRILER bf ndW1 pRIdLIYENTar(8IS ¢ @l racemic
structure, each of a pair of enantioners are identica
r@W@Gﬁmethat t hey are nonsuperi nposable mrror inmges
of one another. A specific stereoisoner may al so be
referred to as an enantioner, and a 1:1 m xture of
Daschptico e tise PsopAtten cal l ed an enantioneric, or
racemc, mxture. Wien two chiral centres exist in one
nol ecul e, there are four possible stere0|soners
lﬁ‘)lted(§a@s Péﬁr@ﬁl 22@@'4@ §f§€?ose9‘thé ) ouﬁ? r& %—?-?

re an exa enanti o rror
aﬂﬁowﬁbnok%)behzyl%owmohw lanellphyarmlaaeetlaatlgmooaptable salts

roperti.es and nelti ust
SR HER POSRasees e PressalLbraber e of hidHpmpound is
A sPLiNovidi 8staEemito®y¥REting uper i nposabl e on (R, S) and
(S1IR). This relationship is called diastereoisoneric.
Chem cally, racem c reboxetine has two chiral centres

VB ol oo o 8B iRl abMyeSlont i T gy hfrg.the
a%ﬂhyt@ﬁaté\teftﬁ@%ﬁe BT planesoMriAuagHt O Hescrifthanassicaffy

In a 1:
aczlve compound the prefixes R and S are used to denote the absolute

configuration of the molecule about its chiral center(s). For a given chemical
structure, each of a pair of enantiomers are identical except that they are non-
superimposable mirror images of one another. A specific stereoisomer may
also be referred to as an enantiomer, and a 1:1 mixture of such isomers is

often called an enantiomeric, or racemic, mixture.

When two chiral centres exist in one molecule, there are four possible
stereoisomers: (R,R), (S8,9), (R,S), and (§,R). Of these, (R,R) and (S,S) are
an example of a pair of enantiomers (mirror images of each other), which
typically share chemical properties and melting points just like any other
enantiomeric pair. The mirror images of (R,R) and (S,S) are not, however,
superimposable on (R,S) and (S,R). This relationship is called

diastereoisomeric.

Chemically, racemic reboxetine has two chiral centres and is defined as the

(R,R) and (S,S) enantiomeric pair. Currently, reboxetine is commercially
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ratio, and reference herein to the generic nane
"reboxetine' refers to this enantioneric, or racemc,

WOrR00b0003 Reboxetine is commercially sol d undepPCT/IB2005/001904

trade nanmes of EDRONAX(tmnm), PPROLIFT(tn), VESTRA(tmM,

and NOREBOX(tm . (S, S)-reboxetine and rel ated

avaitgiienoly as e racsmime@unemf@milameﬁsn(ﬁql?) and ¢bporiateett1
nits entiret rence, Reboxe i 0 oe 0

tihaigBlerahto befn il 85dig Twae: BheggnTe Teresto Bl

eABATiGIRBFE SeraRtemi@NHixeMeN Redloketing & @cﬁhﬁie%ibmy EEMNirfie? the
i nhi bitors éSSRIs reboxetine is ineffective in the

trgdemanresTohl PROMAK™, R%@LIFTWchEa‘iT%“f Herd NERERBOXAL.
is not a SSRI. See Brian E. Leonard, 'Noradrenaline in
basi c nodel s of depression.' European
(Di8)rrebeyetinepdnad relaield, compsuls. aré digclosedli GBaA@ 157403,
(Apri l 1997?ﬁe |ncorporated herein in its entirety by
"’I‘—‘é’lrlé(?r@?ﬁ,cb'nt' erifrety bysretpraRsBoxetine is a sel ective
nor epi nephrine reuptake inhibitor, with only marginal
serotonin and no dopam ne reuptake inhibitory
Reeboixetineg do&e bhokatt like rdbsmmmpmfssmnté cUolikeniricyclic

acti vi n d erent ani nmal %ggel S, ..and

aBlBSHraRs et ShBYEN sSlsttne SaiionR TaupERe AR Rikes (SSRIs),
SCRNE O nAEEYA il SO RbrrS B, iR B

POSSesSses grea I mpr oved sel ectivit
rehna@pna@)hot a@&l%lurﬁeeksnan& L@enatct)anradeemlmeem basic

101 Grrpssinhy FvrRs P R SRS TR PR T B AR, T PR

sr‘mtmﬁdwm (A0 9978, iptEipopited HEr&inSh §tsidMiiréty by reference
t her apeut i caIIy effective amount of a conposition to

thateton onS/SHB@Iboxemte @oﬁrﬁ@'@pﬁv%ﬂomﬁﬁﬂl"ﬂnﬁg”eupt%@pbhlﬁdor
\Y [
WA RrgRALEReR R eRB nddordhing relinGlks TR EHEE) Sty
Rebouating dfspretyben“o aintfchotinegic@bindireesctivity o differastesnioial
(S and r cem c_reboxetine, includin
md@bg r?@ﬁtlsow glangailcdeygiq of ﬁé}noawa|oxw%§@dy%@whlbltory
abiafonyal gi a and ot her somat of or m di sorders, and
m grai ne headaches.

It is known that (S,S)-reboxetine possesses greatly improved selectivity for
norepinephrine reuptake over serotonin reuptake. Accordingly, WO 01/01973
discloses a method of selectively inhibiting reuptake of norepinephrine, the
method comprising the step of administering a therapeutically effective
amount of a composition to an individual, the composition comprising a
compound having a pharmacological selectivity of serotonin
(Ki)/norepinephrine (K;) of at least about 5000. The document further
discloses a number of novel uses of (S,S)- and racemic reboxetine, including
in the treatment of chronic pain, peripheral neuropathy, fibromyalgia and other

somatoform disorders, and migraine headaches.

There is an important medical need for improved therapies for many types of

pain conditions. We have now surprisingly found that (S,S)- and racemic
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There is an inportant nedical need for inproved

therapies for many types of pain conditions. W have
woewe®udps i singly found that (S S)- and PCT/IB2005/001904

racem creboxetine may be use@ in the treatnent of

further pain conditions in addition to those disclosed

rebovetingmay mesed inthedreatment of furihgamain eongitjons in addition
ds to any sub-type of the human

cabgl u%%gﬁ%r?@e?%é{épha 2-delta sub-unit. The cal cium

channel al pha-2-delta sub-unit conprises a nunber of

receptor sub-types which have been described in
p efha-ndeltareEerin ligied issay molesulegwhich pings tCBaawsub type

Ap
BT SRS Coarhel A ST AR R TRy fhenne

dipha-Codelta éu b-Haitgomrisiseld mumbér oflieceptort stib4yp&siwhich have

RSO RsSrBedy t'%@?ﬁ@%%%? R axampiedtes S, Bee, 3. BBroun, v.
Mbrs@ﬁﬁé}ﬁﬂ@U O@f%r& ﬁ%rﬁ)v@% GZRpWoocfrhWPQ%lél-éﬁgm 271

, l'ai sir
(@6&576%&7@ N’BQ& (thDeArhMr@eng I\bHaPlgaWrdémfhler @ Li, and T-Z. Su,

SR BioD do4 AP AR 2Bn tvneg 2ol Hade Mae. N WlgBauer,

éllﬁﬁFrHBﬁﬁ‘aﬁrﬁ)rMél PHERRECAT 59 (53'1%‘{3'-1321@8 208, ? &s Bnpams);

2-delta I'i gand, gabapentin Neurontin

Ot)unﬂﬁbrﬁat\f‘@@e)l Me {rc Memaplaisitc Bt Ec Cadddanddé FR4 lz)'ﬁndrea

PR P FELHE At I T R be o

GABAedog®r the treatnent of epilepsy and neuropat hi c
pai n. A second al pha-2-delta |igand, pregabalin,
(S) (+)-4-am no-3-(2- rrethylpropyl)butanmc aC|d S

4
eatjer%Fa L@arfcf% \ﬁa lg’%éwg ?%%1 of epi e%f?@&lacﬁtdor?sﬁ The
tﬁ%{knéwn@ﬁﬂhé-@rdéﬂaehgamwabapemfn Neuronfn®}, He(amlnomethyl)

ha-2-de|.ta || sared ed in e foll ow ng
&hﬁém@eﬂ? AEEy @ts BscicsosbeR in Rsppaical rf@ﬁature in the patent

ngmg'cBﬁrfﬂr% JNos-N2od49 78/ 282 ﬁ)m isﬁ%@r@v@@ c?rqﬁe of

nov cyc 1 c am no aci ds, el'r phar eutica
tegatmenhof epitefisysand neuropath|c pain.

A second alpha-2-delta ligand, pregabalin, (S)-(+)-4-émino-3—(2-
methylpropyl)butanoic acid, is described in EP-A-641330 as an anti-
convulsant treatment useful in the treatment of epilepsy and in EP-A-934061

for the treatment of pain.
Further alpha-2-delta ligands are described in the following documents.

International Patent Application Publication No. WO-A-01/28978, describes a
series of novel bicyclic amino acids, their pharmaceutically acceptable salts,

and their prodrugs of formula:



and their prodrugs of fornula:wherein n is an integer
of from1l to 4. Wiere there are stereocentres, each

W@ eobm009nmy be i ndependently R or S, preferredPCT/IB2005/001904
conmpounds bei ng those of Forgulae I-1V above in which
nis an integer of from2 to 4. International Patent

i €t o ﬁub!&&@lti N\Iurr‘ae?HV\DAiz&Zl 86830 descri bes

aliphai2-del'®a |igahds of] the foll owing formnulae: (1)

(AT11) (1 (V) qA) (VLI (%) (X)

( L1t X XXI° Xi i OXXI ¥ XXV wherein R1
are ea end +(@Bect ed fyom H,

st rajgit or branched "l kyt~of 1-6 carbcﬁt)grrs,

cycl odl kyl of from 3-6 carbon atons, phe(nylZ and

benZyl, subjecflto the pr8Viso that, eXéept in the

case, of .a tricycl ooctane c und of -formyla (XV]1),

TR oA ntSeR OTaRl ko RIGje AT e e e libes  spch
iy O BF S?Rpéf@ b8 2bhffbtindsHeingtie of

%@%ﬁmﬁgpgﬁﬁg?%nn% gatent rpI ﬁcati on Publi ca’tvﬁjjon No.

Rabmdax81-D82aBOVe irdehichi hissarc miggerafdramh 2tthet.f ornul a |,

bel ow. wherein R is hydrogen or (Ci-C Jal kyl

optionally substituted with fromone to five fluorine

| AfePRBtor3R ﬁa%myﬂgg@aaﬂo@ Pubfitaties) Rukber PpOLR02I85839

substituted wt romone to five fluorine atons; or

desctihes RIphardgeltadiganis bf thesfollewin@formulaei ch t hey are
attached, forma tg—;c?? tqupi X nmenbered cycl oal kyl
ring; RPLs (M- C 6)A[kyl| *( C3-H@Bycydtaal kRS
phenyl - (GN\NG3) al kyl , vidyl pyrlj,,ld -(G-C &
phenyl - N( or pyri N(H)- , w [
thh be op

f or egoi pgal-kyko noi BiTES? jnal | y subst{ tuted
wth from to five FHfiorine atony, preferably wth
fromzero to three fluorine R1” R2 R R2
0 (In (im (V)
HOZClZ NH, HO?_(l) NH,  HOC IJ\IHZ HO,C TH?.
6'3?«('?1 é(m 6..:'%(‘:“ @(m
R2 R2 R2 R2
) (V1) (Vi) Vi
HZNj H,N HN HZN\:
ML T HOZC\*%Q OLATT) ")
(IX) X) (X1 (X
HO,C
HO,C IIIH?_ THz
wR2
Ri© 'R2 R2 i Ro
(i) (xIv) (XV) (XVI)
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atons, and wherein said phenyl and said pyridyl and

t he phenyl and pyridyl noieties of said phenyl-(CG-C
w@r@bkyiooand sai d pyridyl-(G -C 3)al kyl, respertT/IB0§5001904

can be optionally substitutesl wwth fromone to three

substituents, preferablywith fromzero to two

substit uents, indépPendently sel ggyed from chl onmy

I_fl(:)ZkoroEg] @ap% ;L C ang (\gmct ZCy3) al kyl 9@@ o, \{C C
at

fluori ms and_ (-G ) al koxy LEally

substi tuted V\Athfromonetothreefl rine atonms; R

i s hydk¥§en or (C rC™8¥Xkyl optional £ substituted %Xk h
fromone to five fluorine atonms; R5 is hydrogen or
(CrELz al kyl optitbNal I'y substltb't'\‘zq with fromHgNe to

&e f uor eH@tCorrB
| or phawrmace
there ~.] nt rnati ona

RGH@;Chdeo or

dal |y 3 g% sa% @
af | Publ i c

No. V\DA- 047 039367 descri bes conmpounds of the formula

(1), beboav. wherein eiffer Xis O SxNH or CH2 andxyy

is CH2 or a direct bond, or Yis O Sor NH and X is

whdPeinaRidaR RS are 8adR .mﬁmﬂedﬂweneowdmm M4 8tPaight or

menber ed heterocycloalk or hetero ryI wher e

bEFherAlkhE) Tr camqnoa;a?’ns,c?&egwmﬁma ogen gloms,

PBAR BN Stbledt R RREDRIS thaf SHEEHER the SRBRrR0e™
tridykcldoctaBrecd@mpo ke pf- forﬁbleC()ﬁVlIk)yR]landCR%:a& adatks:vryujtaneously

CcrC 6 | uore
eaR A ey 158 DR raaieRtcod yRbey O BERasOR KEbkinNGEDan.
di- & C 6 alkylam no, am noCrC 6 alkyl, CC 6
al kyl am noCr C6 al kyl, di-CrC 6 al kyl arri noCrC 6 al kyl,
International Patent Appllcatlon Publication No. WO-A-03/082807, describes

compounds of the formula |, below:

RS R4 R5
NH,
R2 9 RG -
CO,H (|)

wherein Ry is hydrogen or (C4-Cs)alkyl optionally substituted with from one to
five fluorine atoms;
Rz is hydrogen or (C4-Cg)alkyl optionally substituted with from one to five

fluorine atoms; or

Riand Ry, together with the carbon to which they are attached, form a three to

six membered cycloalkyl ring;

Rs is (C1-Cg)alkyl, (C3-Cg)cycloalkyl, (Cs-Cg)cycloalkyl-(C4-Cs)alkyl, phenyl,
phenyl-(C4-Cs)alkyl, pyridyl, pyridyl-(C4-C3)alkyl, phenyl-N(H)-, or pyridyl-N(H)-
, Wherein each of the foregoing alkyl moieties can be optionally substituted
with from one to five fluorine atoms, preferably with from zero to three fluorine
atoms, and wherein said phenyl and said pyridyl and the phenyl and pyridyl
moieties of said phenyl-(C4-Cs)alkyl and said pyridyl-(C4-Cs)alkyl, respectively,
can be optionally substituted with from one to three substituents, preferably
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CrC 6acyl, CrC 6acyl oxy, CC 6acyloxyCrC 6 alkyl, CC

6 acylam no, Cl-C6 al kylthio, Cl-C6 al kylthiocarbonyl,
w@ie0aB0@bkyl t hi oxo, Cl-C6 al koxycarbonyl, Cl- QBCT/1B2005/001904

al kyl sul fonyl, Cl1-C6 al kyl sugfonyl am no, am nosul f onyl ,

Cl1-C6 al kyl am nosul fonyl, di-GCi-C6

vaithqrbemmmstuItWors;aIbstltBleatsImdeeadenw Belalctqd from-chloro, fluoro,

%l?ng?rggw |cy£ug(5 ogébb )%ll}&l@mrft)) (|9¥93%Elgyé g‘bﬁocéﬁ)&éﬁt@sﬁtuted with

el P fiifed with
greae txfh*é%%%%’%‘é?a%‘*bf?z%%t“ﬁﬁz?p?f@“?gfﬁﬂ‘?ﬂ i

fomh owe tolthreeniitiaring atopisar maceuti cal |y accept abl e

oeirer g Bl Pelalelioflon LR SRRl ek
fmoqa,ﬁg atb¥hst S a hydrogen atom or opti onal 'y subst | t ut ed
th fromone to five fluorine atons; Ri

Rsalgémdé@gw ph(Qheekaélwb@ﬁtlwwlmt@ﬁtlwwhér%%wt@dwe

re si x-nmenbered cycloal kyl ring; R3 is a
fﬁ%'ﬂ"séaéé”‘st ahd (Ci-06)al kyl, (C3-C6)cycl oal kyl ,
R{G8-Hyey6yen on (kNCaXa(Ryi CS) al kyl, phenyl, phenyl-(Gi-C
3) al kyl yrid I-(C| C3)alky| wher ei n
qrr?epfaarmc%@a&e?mtﬁve itaeie@ or substituents are
optionally substituted with fromone to five fluorine
atons, preferably with fromzero to three fluorine
| ateonastjorea 6P att et Wnyhomﬁ’dbbgatiodylﬂos WBO:A104£0333GMdiesdnibes

hen ri d |es of the phenyl-(CrC 3)al kyl
%W%Msp%tﬁé QkaI substituents are
optionally substltutegk with fromone to five
substituents, preferab vvlthfromzerototvvo
substituents, independehtl’y sel ected from chl oro,

fluoro, amno, nitro, cyano, droxy (Cﬂ C
3)al kyl ami no, (G -C 3)al kyl/ opt}iona)Py

wherein

either X is O,‘S, NH or CH; and Y is CH> or a direct bond, or Y is O, S or NH
and X is CHo; and

R is a 3-12 membered cycloalkyl, 4-12 membered heterocycloalkyl, aryl or
heteroaryl, where any ring may be optionally substituted with one or more
substituents independently selected from

halogen, hydroxy, cyano, nitro, amino, hydroxycarbonyi,

C4-Ce alkyl, C4-Cg alkenyl, C4-Cg alkynyl,

C4-Cg alkoxy, hydroxyC+-Cg alkyl, C1-Cs alkoxyC+-Cg alkyl, perfluoro C4-Cs
alkyl, perfluoroC4-Cg alkoxy,

C+-Cg alkylamino, di- C4-Cs alkylamino, aminoC4-Cg alkyl, C4-Cs alkylaminoCs-
Cs alkyl, di-C4-Cg alkylaminoC4-Cs alkyl,

C1-Ceacyl, C4-Cgacyloxy, C1-CsacyloxyC4-Cs alkyl, C4-Cg acylamino,

C1-Ce alkylthio, C4-Cs alkylthiocarbonyl, C4-Ce alkylthioxo, C1-Cg
alkoxycarbonyil,

C1-Ce alkylsulfonyl, C-Cg alkylsulfonylamino,
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substituted with fromone to three fluorine atons, and
(G -C 3)al koxy optionally substituted with fromone to

wo booemodbziori ne atons; R4 is a hydrogen at om oPCT/(2005/001904

- C6) al kyl opti onaIIy substitlited with fromone to five
fluorine atons;R is hydrogen atom or (CrC Jal kyl
aopnosuitnyl, %uﬁsalkwlﬂrmaowlfqnyl rdir1ohe atkylamipeseifer.i ne

4 and r

B doatbby. $ETETbetd Bl iR b T e
n%’r@c?@hdﬁéte%é@l and R6 is a hydr ogen atomor (Ci-C
Jal kyl ; with the proviso that R-i, R2, R3, R4, R5, and
ORaan@r ﬁ@@eyt'ﬁﬁ‘llwmtﬁ#@ Sﬁ%h%@@ﬁ atoms. Furt her

speci fic al pha-2-delta |igands include gabapenti n,
pregabal i n, 3- nethyl gabapentin, [(1

ereﬁid%tﬁg)af ?a(&rmp{pphea' th?d B’bbl?b,athtbn[r\llb ZN:]E-Jll\;ﬂﬁ/QB(i)WQ destribes
aci am no - cycl ohexyl net hy 4H[ 1
OmPeBE o B (O ReIowE 13- (1

Ht gty azpol - 5-yl met hyl ) - cycl oheptyl ] - met hyl am ne,
-%NH@m’ nomet hyl -
thyl -cycl opentyl)-acetic acid, (
am no- net.hyl bi cycl of
2. ~yl)-acetic acid,
(3S,5R) éoaH nomet hyl - 5- net hyI -octanoi ¢ aci d,
(3S, 5R) - no- 5- net hyl - hept anoi ¢ aci d,
(|?38, 5R) - 3- am no- 5- net hyl nonanoi ¢ aci d,
3S, 5R) - 3- am no- 5~net hyl - oct anoi ¢ aci d,
(2S,4S)-4-(3-fl uorophenoxynet hyl ) -

oL C TP A g S, whoroin

Rayis adlyiddogen ataraiob (@y-CisYaliad lodtlonally substituted with from one to
RATUPBMREHRS) pr ol (no. ¢ o (2549

A Eefierat 801 S T AT IANAAH 408 o
fiph vorceatoros) oty accept abl e saI ts thereof. Gabapentl n

Ry e W ode i wan the CaRRRREnicR fhCals Afahegy fim BThize-

tcﬁ@&hﬁ@hﬁeﬁéd@&clodlﬁ%mgzso 1831-1836 ( 1998) reports
the efficacy and safety abapentin in reducing lEal n

Rati ailydregen atom, (C1-Cs) alkyl (83—06 cycloalkyl, (C3-Cg)cycloalkyl-(C+-
Cs)alkyl, phenyl, phenyl-(C+-Cs)alkyl, pyridyl, or pyridyl-(C4-C3)alkyl, wherein

the alkyl and cycloalkyl moieties or substituents are optionally substituted with
from one to five fluorine atoms, preferably with from zero to three fluorine
atoms, and the phenyi and pyridyl substituents and the phenyl and pyridyl
moieties of the phenyl-(C4-Cs)alkyl and the pyridyl-(C4-Cz)alkyl substituents
are optionally substituted with from one to five substituents, preferably with
from zero to two substituents, independently selected from chloro, fluoro,
amino, nitro, cyano, hydroxy, (C4-Cs)alkylamino, (C4-C3)alkyl optionally
substituted with from one to three fluorine atoms, and (C4-Cs)alkoxy optionally
substituted with from one to three fluorine atoms;

R4 is a hydrogen atom or (C+-Cg)alkyl optionally substituted with from one to

five fluorine atoms;
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to the peripheral neuropathy of diabetes.
Statistically significant scores were noted on both

wo b@epodonmry ef ficacy neasures as well as nunePOLIEB2005/001904

secondary outcone neasures of pain for those patients
treated with gabapentin versus those receiving

Ryl ia cetbairogem atorn mat( €L Ryl abtipaailyesubsstitetediwitmfyom one to
abapentin noted at | east a noderate inprovenent (ie a

f'%@(ﬁ'l“@”ﬂ? aforys; 2) on the Patient G obal |npression of

KAROR; (tbBbther Svi tﬁ%%a‘?b@rf tolwhRhAheMes attActed, form a three-

represent a marked i mprovement in condition, 2 a
tostematrbdrep cyoleatkyt ring andri ni mal i nprovenent, 4

epresents no, change, i nimal ly worse, 6m>derate|y
%g ogena mﬁégéﬁgg@%ﬂr ation in condition). See
with t'h@rﬁ@msé&tﬁat R) éR?zelF%%C RAtRQIAnRIORE BFcthot siffultehedlely ki n
et al. Neurol ogy 60 274-1283 (2003). As can be seen

hydogarhetoatsove st udy, there remains a proportion of
patients suffering frompain, especially neuropathic
pain, that for reasons that are not understood do not

F@ﬂi@@%ﬁeénﬂc%ﬂ;ﬂﬁi—ﬁ&fﬂtaﬂlgbhdéhrﬁdﬂ@de? diedpentin, @m&@&beﬂmcﬁ-
as gabapentin. For t he

molsigePBRONEN TR OSHE (awiom@ﬁhywe@wﬁé’s 3 Dhept-6-yacetic
el s Ermipb et AERnRR ety AREITE IR B, C-p1-

(mlﬁl-t@traz@es ylrﬂetayls)mycbhebtyﬁ metHyilaghneue (TB,48)-(Stamisomethyl-
Journal of Clinical Neuronuscul ar I%ésease éé%/ 53-62
qmewylrewwen%aﬁtcegw&w@mméoc $-AUBRIBEEYIn t he

ORI O SEA i S A S SRR B i

a@iws(?sgiﬂ)%-@gnme-ﬁ metmr?epta\mmaadt &3315Rb43t—a|:n||m:f-5bneﬂfnyl-

serotonin an nor epl ne [l ne reuptake

NABAROICHAHG i 63&5%%35%5@5@1@1%@1& 'Ceﬁm 454 (Ffuoro-
BBl BRYE- YFRSASED b Pl (24U Lo Soroberey)-

piyh@tldmeelz-t:ammdyhd: aemil; (%1,148\)»14{-08 -fhearbbénzyl)prolinge, (2S,4S)-4-(3-

B mioB AR R b rubd o BRI Biapgigecid and
Bh@tR 5Rs- ﬂlbﬂMd’@ﬁHm@éthyleodeﬁ&@'d&itp Ryriph@riasettidetty

hibitor (S,S)-reboxetine is efflcaC|ou3|ntreat|ng
a@aeptabi‘e pafts thereofwho do not respond to treatment with
al pha-2-delta |igands such as gabapentin. This is

Gabapentin has been successfully applied in the treatment of pain in a large
number of patients. For example, M. Backonja et al., JAMA, 280, 1831-1836
(1998) reports the efficacy and safety of gabapentin in reducing pain attributed
to the peripheral neuropathy of diabetes. Statistically significant scores were
noted on both the primary efficacy measures as well as numerous secondary
outcome measures of pain for those patients treated with gabapentin versus
those receiving placebo. Approximately 60% of patients receiving gabapentin
noted at least Va moderate improvement (ie a score of 1 or 2) on the Patient
Global Impression of Change (this is a scale of 1 to 7, wherein 1 represents a
marked improvement in condition, 2 a moderate improvement, 3 a minimal

improvement, 4 represents no change, 5 minimally worse, 6 moderately worse
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contrary to what woul d have been expected, as based on
the teaching of the prior art, it would have been

WO bemaghoonecessary for a conpound to possess bptTIB2005/001904

serotoni n and nor epi nephrinereuptake inhibitory
activity in order for it to be efficacious in the
anddaa nrmﬂ<edfdefhsmaratlwn tegenshiion)n Sam-A rnsiomized, plagebo-

cPRIEUE e B Eh OB ol L w8y bR, 147 43P AERE.

and nood enhancer. Summary of the Invention According
to a first aspect of the invention, there is provided
Asrrarnuke sgen (rsns;he ahovesstody.cthee tsraeinae Prgpogion of patients

SHHRHATERH] bt oo RaARTAR PP boinu Bief g elRphdfhat are not

uﬂdéf‘st@@ dbtnio® ﬂesmirﬁctbetﬁbaftmﬁt with i s Rideltapgjamds such as
(defined as Eal caused | esi on or dysfunction o

gehapalin.ober YipsRWRpPsehef e mgsantdaé@nf@m amasieat M\gho does not
%fbi ol attﬁe‘ﬁ'thfen?qg%@ﬁlg @as%ﬁgftfern; THSH B omqﬂaﬂg%rovement or

WEAREE ah the rh?mﬂens S'b‘llntbab rlmaprersswmofaﬂhamgmae & scans ef 3qu higher.
chronic al coholism hypothyroidism urema, or vitamn
deficiencies, central post-stroke pain, and pain
O34 SHfhpR¥n d&r‘n@i 8 CRYIBAIGNE SronfRCORIr (884, B2, 63-62 (2001)
Parkin I sease and epi | epsy), nociceptive pain
réparts tnehit ggbapdrdrmseeﬁuca&mwﬁhadmaémeotof:@@nfu}ehqjm’un)

" riigpatnga fRerocames Baiar Sekiodes el brfiflS raSeifinon "

g@ﬁégémm sl@s\Mérmafﬁ%ﬂéeWhIdhqé aYoteht iBhibos bE BesdistoHy and
syndrones, chroni c postsurgical pain syndrones, post

notepinepinesiavdiame 8s wellias arweak inbibitos of d@m@lr}%rauptake

SRR o AERS AR RS ik, and

quetityrsitifer Thy ,auﬁﬁfrmwmaludebehamumal a@a@hbﬁt withi venlafaxine
back pain_ (ing¢luding back pain due to herniated or

is gilicasieys impatients i dp Ngt Easpopd tasaeaRaNMIR manaherapy.
| unbar facet joints, sacroiliac joints, paraspinal

We have surp;risingly found that the highly selec;tive norepinephrine reuptake
inhibitor (S,S)-reboxetine is efficacious in treating pain in patients who do not
respond to treatment with alpha-2-delta ligands such as gabapentin. This is
contrary to what would have been expected, as based on the teaching of the
prior art, it would have been thought necessary for a compound to possess
both serotonin and norfepinephrine reuptake inhibitory activity in order for it to

be efficacious in the treatment of pain in gabapentin non-responders.

We have also surprisingly found that (S,S)- and racemic reboxetine display

efficacy as a mental performance and mood enhancer.
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nmuscl es or the posterior |ongitudinal |iganent),
inflammatory pain (including arthritic pain,

w0 b@dneiooes d di sease, rheumatoid arthritis and PCT/IB2005/001904
synptomati c osteoarthritis),f0ruscul o-skel et al
di sorders (including nyalgia, spondylitis,
sero-negative (nonrheumatoi d) arthropathies,

on-arti Iqr rheunatlsn1 dyst r ophi nopat hy,
%Q%ﬂ§§§éﬂ§§¥s——$%¥§%y05|t|s and pyonyositis), viscera
pai n, such as heart and vascul ar pain (|nclud|ng pai n
caused by angi na, nyocardial infarction,

Anconding 40 apfersﬁ ashest of the RMgAtQNY tl@,eq@h!@ mw%% the use of (S,5)-
LB ROl {68 chlogag Sy ERST e

rhamefaotlire of dirpeditament fordies aieatmem offwpaidi @erlitioreselected
VI sceral pain, functional bowel disorders (FBD),

TQWJ anmat orybovvel di seases (1BD), gastro-esophageal

hogtnichRTERtdd 3¢ babtel BiRes UM RR dctiBvlof the
r[ér\%@asss!ysteﬂne|rtdll.ﬂj|n@dwbleltlceieampaihxc,qidﬁ iherpetim meuralgia
associ at ed IP—Q? smsnor hea, eI VI C gl s
aeba%rpeamyv egpathy drbeig e B, gRARtom fitab pain,
Itﬁﬁﬁél Hﬁ) 8l dreﬁéfhlé gélh%u%d‘m/ycﬁrbﬂﬁi% déoholism,

surgl cal ure posttraumati c parn, burns, renal
hyobthyrondcamn eurpmm orammlaldeﬂenemoms, smtr@mqst-atm‘ae pagwdnd

BB A T 85 OB R FRERRESH S 08 ane

gbg@m al pain). In a second aspect, the invention
conprises a nethod for the treatment of a pain

nesiagintive paie(ledudingimoderatr: o spiaraiasuimaneciceRiveRaINAs
c8r B&Hs(ﬁ%h?&‘ né ﬁﬁ'h&?r %ﬁatg}ﬁ Wcé b 0610194 péllﬂe headache and

facial pain, viscera pain, pain associated with cancer therapy, e.g.
postchemotherapy syndromes, chronic postsurgical pain syndrémes, post
radiation syndromes, and cancer related acute pain syndromes, such as those
caused by therapeutic interactions such as chemotherapy toxicity,
immunotherapy, hormonal therapy and radiotherapy),

back pain (including back pain due to herniated or ruptured intervertebral
discs or abnormalities of the lumbar facet joints, sacroiliac joints, paraspinal
muscles or the posterior longitudinal ligament), inflammatory pain (including
arthritic pain, rheumatoid disease, rheumatoid arthritis and symptomatic
osteoarthritis),

musculo-skeletal disorders (including myalgia, spondylitis, sero-negative (non-
rheumatoid) arthropathies, non-articular rheumatism, dystrophinopathy,
glycogenolysis, polymyositis and pyomyositis),

visceral pain, such as heart and vascular pain (including pain caused by
angina, myocardial infarction, mitral stenosis, pericarditis, Raynaud’s
phenomenon, scleredoma, scleredoma, and skeletal muscle ischemia), and
pain caused by gastrointestinal disorders (including digestive visceral pain,

non-digestive visceral pain, functional bowel disorders (FBD), inflammatory
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nervous system including diabetic neuropathy, post
herpetic neural gia, cancer neuropathy, H V neuropathy,

wao eoogemionnl neural gi a, phantom |inb pain, carpeCT/ABRORI01904

syndrone, neuropathic pain cilused by chronic
al coholism hypot hyroidism urema, or vitamn
bowtal ciisaasiee{|BL2k gastp-gsophagealarbup dyspensia, iseiable bowel

S e T e
diserdal deite, Mg aloettivieccdliy e SinAebeiafsa-withk Riysenpaiheh,
cancer pain (including tunour related pain, e.g. bone

Redvie paive gyalitecanthBang@atilislpai n, viscera pain, pain
pﬁr‘?ﬁ%h‘%ﬁ&nys})%iﬁ@ncer t herapy, e.g. postchenot herapy
Sy ch

ndarones; oni C postsurgical pain syndrones, post

postioptiativeyanal (wair $ollcawidg aapdppe bEs@ighrdl peadetiupa), n
syndrones, such as those caused by therapeutic
RostteawpalioRdinsuch as chenmot herapy toxicity,

Hb not her apy, hornonal therapy and radi ot herapy),

ack pain (including back pain due to herniated or
renglteolied i ntervertebral discs or abnornmalities of the
I ug%ar. facet joints, sacroiliac joints, paraspinal
FHEEP8S or the posterior |ongitudinal |iganment),

CentraPABROBS yBRIN tralftfd, udi ng arthritic pain,

rheunqt o_i d di_sease, rheumatoid arthritis and
hepdmainginclusing:oastenheadaghe)rasdul o- skel et al di sorders

i e BBy PaRiand N pbt SimoR o EHlar Wyorascil pain).

rheumati sm dystrophi nopat hy, gl ycogenosis,
pol ynmyositis and pyonyositis), visceral g)gi n, such as
I @agacondaspest dhainvestian coririsesymeihad wadke repiment of a

p%ﬂ%bg,qdiggp{gg%rc% rO'HJf arction, mtral stenosis,
ar '

peri rti’s, naud' s phenonenon, scleredons,
retirep iy wain dadfirmdctche pain daiseday lesivarajysfndiopaifithe
caused by gastrointestinal disorder%véinclu

YR $XRo ) SXUIRING e CIGHIORBt PaRS MR BT,
CGHEEL S0l Iy POA8E S, SEERnl P ST AN IR R pan.
carpalttabhe dyadedme, neuropathic pain caused by chronic alcoholism,
hypothyroidism, uremia, or vitamin deficiencies, central post-stroke pain, and
pain caused by multiple sclerosis, spinal cord injury, Parkinson’s disease and
epilepsy),

nociceptive pain (including moderate to severe acute nociceptive pain),
cancer pain (including tumour related pain, e.g. bone pain, headache and
facial pain, viscera pain, pain associated with cancer therapy, e.g.
postchemotherapy syndromes, chronic postsurgical pain syndromes, post
radiation syndromes, and cancer related acute pain syndromes, such as those
caused by therapeutic interactions such as chemotherapy toxicity,
immunotherapy, hormonal therapy and radiotherapy),

back pain (including back pain due to herniated or ruptured intervertebral
discs or abnormalities of the lumbar facet joints, sacroiliac joints, paraspinal
muscles or the posterior longitudinal ligament), inflammatory pain (including
arthritic pain, rheumatoid disease, rheumatoid arthritis and symptomatic
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syndrone (IBS), functional abdom nal pain syndrone
(FAPS), Crohn's disease, ileitis, and ulcerative

W@ doed®P3 pai n associ ated wi th dysmenorrhea, ppCTIB2005/001904

pain, cystitis and pancreatifpis), pain from
strains/sprains, post-operative pain (pain follow ng
oahepattmiﬁs)of sur gi cal procedure) posttraumatic pain,

DRk Rl (R et A B B o
rf@@ﬁa’i@lcﬁ'ar@%;ﬁbtﬁlé&c hefidttcligniunifisi Qﬂ@trophmlopathy,

t enpor onandi bul ar rryof ascial pain), in a mma
QﬁYﬁ@Q@mleaPWMWﬁSltiﬁWéldrﬁytqmsd(ﬂipr| sing administering

visgfe] ol aneh A8 hedh i bl AT wiiihein YauspE B ©

ahding e@fyocdithaliinfeestion) miktalosteaesis | pericdrditis dRé?tWéiﬁ-‘d sthe
use of optically pure (S,S)- reboxet i ne,

I@wrnﬁe@mtscé%nedyrr@c@@@r%dﬂreas%m slsﬁ@teémuscﬁnsghemla) and
oS TRRYE YA Bt kit b o SRR

n@m diyﬁ:nve ﬁlsmepaaltpaamtfun?ﬁdrmﬁboml drsoaterel(EB@),meﬂahmatory
an The | ention further ovides in.a.fo
bewdlseasariBDY GHAtT RORABREh BTy SRARYIA. A biG o
t )
S%‘?ﬁ%ﬁ\es ' n%%\(j ?r? ﬁ[bsrtélcle rBPﬁon%:rija? gtaﬁ]a%wgﬁ?mlen@?e g?&gr&g h
disease, rieitts, andafl¢erativey eoldlso patn adsaoigted atilhydysuimenorrhea,
or a Eaﬁr maceuti cal ly acceptable

S, S)-reboxeti
pé‘é{'lctgat”ﬁr:?y%)éfs 5&3.&?“&5@% d being substantially free

p&th fidm BlralrPsbrafisne. The invention additionally
provides in a fifth aspect the use of (S §)- or

pestaperativeepaindpaingfoiewmgmnyt tyha ot surgiedli prosedwisd.abl e
pSHrhufn3aE ofn, ! N the

burns,

renal colic,

acute pain,

central nervous system trauma,

head pain (including cluster headache), and

orofacial pain (including dental pain and temporomandibular myofascial pain),
in a mammal, including a human, the method comprising administering to the
mammal an effective amount of (S,S)- or racemic reboxetine, or a

pharmaceutically acceptable salt thereof.

The invention provides in a third aspect the use of optically pure (S,S)-
reboxetine, or a pharmaceutically acceptable salt thereof, said compound
being substantially free of (R,R)-reboxetine, in the manufacture of a
medicament for the treatment of pain in a patient refractory to an alpha-2-deita

ligand.

The invention further provides in a fourth aspect a method for the treatment of

pain in a patient refractory to an alpha-2-delta ligand, the method comprising
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manuf acture of a nedi canent for use as a nental
performance or nood enhancer. The invention al so

wW@e@eioo®s3 i n a sixth aspect a nethod for increbBST/MR005/001904

nment al performance or enhanggng nood, the nethod
conprising admnistering to a patient in need of such
admsimng tara pdtient in needwbsnth tréa‘(rﬁiarﬁ)an eifemta/eemhount of

etine_o phar.maceut i cal table s
P GHre dS TSk SR a e Wimsest EaBuacianeble st thpeeor,
shig@Hhp cﬁbémg%%%té?ﬁﬂllpﬁjee‘%f Rt pidRstetigscri ption of
Preferred Enbodi nents The uses ‘and net hods of the
present invention may enploy optically pure

S,.S) -r.eboxetine.. or har utica cce
ThinVeiRAR ATy Mol BR AT R A PERbefe 81 St
réfentiBréoxdtiexeta Bﬁarrﬁé@lﬂf@émﬁQ&e@iébl@aédlﬁfthélcédf itt $hed)
reboxetine' and 'substantially free of n’l(on
mestisaeurenef a medicrnaantior upa asreeaental MErONN2B66R6 S12qthn
eﬁﬂ?@%rﬂs a greater proportion of (S S) reboxetine in

on to (R R reboxetine. In a preferred
enbodi ment, the phrases mnean that t he corrpositi on is

at | east 90 percent by wei ght % f(
Theivattionealsa Riovidesn asbth a&%ct@fmeﬁlq% qré’ltf‘dﬁ@?'ﬂﬁé“e“fa'

PR oP AN SRRE AT BEREARPRAI oa

pa’edmb«ah‘ieed ofaudh Ireattménban leé‘estl\m‘ ainBuR) of €3)8)-edri naeenia

n e re preferred enbod the p rases mean
e TRA T CompIBTACRHCANAGRRALIE SEL8eTeBD. e o6 of
(S, S) reboxetine, and 1 w. @6or | ess of (RI%
reboxetine. In a nost preferred enbodi nent, the
Othermadwntayesand prefarred @Speptsrafitbe dnvieméionaard described below.
"substantially free of its (R R) stereoisoner,' as
used herein, nmean that the conposition contains
greater than 99 wt.% of (S,S) reboxetine. The
foregO|ngpercentaoes ar e based upon the total anount
efailaddeegrintionof & ' Embedimemissi ti on. The first
and second aspects of the present invention conprises
the use of (S S)- or racem c reboxetine or a

Thbarsesceidt metldds afdbe preddnt is@ntioh meag emplay op’uéally pure

(8,S)-reboxetine, or a pharmaceutically acceptable salt thereof, said

compound being substantially free of (R,R)-reboxetine. The phrases ‘optically
pure (8,S) reboxetine’ and ‘substantially free of (R,R) reboxetine,” as used
herein, mean that the composition contains a greater proportion of (S,S)
reboxetine in relation to (R,R) reboxetine. In a preferred embodiment, the
phrases mean that the composition is atoleast 90 percent by weight (wt.%) of
(S,S) reboxetine, and 10 wt.% or less of (R,R) reboxetine. In a more preferred
embodiment the phrases mean that the composition contains at least 97 wt.%
of (S,S) reboxetine, and 3 wt.% or less of (R,R) reboxetine. In an even more
preferred embodiment, the phrases mean that the composition contains at
least 99 wt.% of (S,S) reboxetine, and 1 wt.% or less of (R,R) reboxetine. Ina
most preferred embodiment, the phrases ‘optically pure (S,S) reboxetine’ and
‘substantially free of its (R,R) stereoisomer,” as used herein, mean that the

composition contains greater than 99 wt.% of (S,S) reboxetine. The foregoing
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the manufacture of a nmedicanent for the treatnment of a
pain condition selected fromthose |isted above. It

wowdok/obwoappreci ated that the term "treat ment " PEHIRSEH01904

herein refers to curative, f4ophylactic and palliative
treatnment. (S,S)- and racem c reboxetine contain a
pérashiages aup based upay thedotal ameubtotmivozetirel present in the
har naceutically acceptable salt by reaction with an
CHRPE'Yli t abl e acid addition salts are formed from
aci ds which formnon-toxic salts. Exanples include the
The Grshead sespad aspectsfibe aresens dwansipa comprises the use of

(S5 EPBEL RRBERE By oA REBL A BB BE erco
thburanaeturglofieaptdicamepit fortha tieatrgbrtof @ palrecondition
hexaf | uor ophosphat e, hi benzate,

selgeted drara thess sied aba¥e. hydr obr omi de/ br omi de,
hydr oi odi de/ i odi de, isethionate, |actate, nal ate,
mal eat e, nmal onate, nesyl ate, nethyl sul phate,
It mdlpbé lappedaiated-thapithel tatre “treatowenthas esed ihereineefers to
orgtate, oxal ate, ;palm.tate, panpate,
o paRv Bt it DENGLLA kBaIBRR r ogen phosphat e,
saccharate, stearate, succinate, tartrate, tosylate
and trifluoroacetate salts. Preferred exanpl es of

(S8)-tand racente rebrxetipsydontain of hasie graupasadsnay theretore be
o AL e 3B B i o5

Phar maceutical Salts: Properties, Selection, and Use":
b'éﬂgt ahl and Wernuth (Wiey-VCH Winheim Gernmany,
Suitale acid additiomsalis peaafarmegddrarpagisisewhightforn nog-tgxic salts.

EX R nGRER iR RS peReRd et bl BRERHI " 0 o (s
biGdrbonate/egdnate, Hhansiatesulttité Neordts icaatsyate dcitrate,
appropriate. The saltmy precipitate fromsolution and

edjaylats, esyiadr) feymate, mra@raé% Hcopiate, glycorgie rddcypnate,

e ERRGHRBrRle, Wi Mo IAIBBRIS, (a0 al most
hydrobiiosnideAdtomide, hydroiodide/iodide, isethionate, lactate, malate,
maleate, malonate, mesylate, methylsulphate, naphthylate, 2-napsylate,
nicotinate, nitrate, orotate, oxalate, palmitate, pamoate, phosphate/hydrogen
phosphate/dihydrogen phosphate, saccharate, stearate, succinate, tartrate,
tosylate and trifluoroacetate salts. Preferred examples of salfs include the

mesylate, fumarate and succinate salts, and the succinate is especially

_preferred.

For a review on suitable salts, see “Handbook of Pharmaceutical Salts:
Properties, Selection, and Use” by Stahl and Wermuth (Wiley-VCH,
Weinheim, Germany, 2002).

A pharmaceutically acceptable salt of (S,S)- or racemic reboxetine may be
readily prepared in a conventional manner by mixing together solutions of

(S,S)- or racemic reboxetine and the desired acid, as appropriate. The salt
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(S S)- or racem c reboxetine may be adm ni stered as

crystalline or anorphous products. They nay be
wo@bdaoaiommas for exanple, as solid plugs, powderBCT/IB2005/001904

films by nmethods such as pregipitation,

crystallization, freeze drying, spray drying, or
mayapecpitateefromysalgtiorvand bemoiecedrydiltratior querayybe

el Prevaag e g e palvent d HBaeet A sl AARR sht

nﬁ’ﬁ%%r?%rﬁbo%eﬁe@ﬁ@ﬁi&e@“té‘gﬁnéﬁrncﬁ‘ﬁloﬂﬁédw”’o' nation
thereof). Cenerally, they will be adm nistered as a

fornmul ati on in associ ati on vvlth one or nore

(ST FEREHE b cB S TBh EPh SRS B e Baragrohous
pRidieks. Ty hie b@m@h@d(ﬁ)} ehriphs; dsststidt plags, meders or

ch0| ce of excipient will to a Iara;extent depend on
filmg by metbods skeh ﬁﬁ@r@@pﬁat&m. srystaltieation, feazaidsyipg: $RIRY

S 5ol RE Ty LA hin moy o

uEé@fdr&hngurpaée,corrpoa tions suitable for t he delivery
of (S1S)- or racem c reboxetine and nethods for their

preparati on will be readily apparent to those skilled

! : : i, t
e L s G
th ammm:reubi*e:aiheﬁdrm&:s as drdt ¢orabination tiieveoR). Generally, they

R DR SRR b SR SR R "

pﬁéﬂaéc}@ut@éw aBEHtAbRI@IPiIOMs M e EnP Fseisival liOUEEY hefdn to
hat the conmpound enters the gastrointestinal tract,

dgwr\;ﬁnﬁ:@rﬁy lnﬁre@em cbﬂmggmaraﬂi\m aonepound(shofihg ineentian. ded
t
CRYigh e RSchiET i Rop HioB G debBpdiEieRs Sach et 'Y

paAiFURIr hEds bPAdINTHStHEtROrS Ghe affé@tromh@teb(@merﬁ whhsdgbility and
tabl ets, capsul es containi ng particul ates, liquids, or
0

stebilierand thenataresofthaclasapagom.qui d-fi | | ed), chews,

mul ti - and nano-particul ates, gels, solidsolution,

|'i posone, .filnms (including nuco-adhesive), ovul es,
Phprrassetival tompbsgitions suitable for the delivery of (S,S)- or racemic

reboxetine and methods for their preparation will be readily apparent to those
skilled in the art. Such compositions and methods for their preparation may be
found, for example, in ‘Remington’s Pharmaceutical Sciences’, 19th Edition
(Mack Publishing Company, 1995).

According to the invention, (S,S)- or racemic reboxetine may be administered
orally. Oral administration may involve swallowing, so that the compound
enters the gastrointestinal tract, or buccal or sublingual administration may be
employed by which the compound enters the blood stream directly from the

mouth.

Formulations suitable for oral administration include solid formulations such as
tablets, capsules containing particulates, liquids, or powders, lozenges
(including liquid-filled), chews, multi- and nano-particulates, gels, solid
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formul ations. Liquid fornulations include suspensions,
sol utions, syrups and elixirs. Such fornul ati ons may

wheooeopioayyed as fillers in soft or hard capsul eeT/EB2d05/001904

typically conprise a carrierlg for exanple, water,
et hanol , pol yet hyl ene Cgl ycol , propylene glycol,
selitions eosames@msdincuding musicsadhasiveingvigas, sprapeead liquid

ng agents and/ or suspendi ng agents. Liquid
?@%‘%t&;{% ons may al so be prepared by the

reconstltuti on of a solid, for exanple, froma sachet
racem c reboxetl ne may al so be used

Lf%w@ f@rr@&atmwc L’id&ﬁtl?%ﬂﬁp@@r%ﬁ'yﬁ*@‘% SYERS 304 %X"é% Syich

@niiaRars 30 SFPIdRgASlchs PLdt 8P nafl Gl AREHh fypically

cba’iprés'e azl;:srat@e, fbaﬁe)}antﬁ pmieln/re@;ar:orl] ctugﬁethylwfecgly@lnpmpylene
0 %to % 0 e dosage fo

o Py BTt Gf SuEARIE alk 998 e THetgBaIYiRY ddents

aﬁ@%rtélﬁﬁehel b*}%(éi‘fté‘ ngdlél?bﬁﬁlﬂaﬂéﬁbe | As& BBIGEParRd by the

di si nt egr ant of disintegrants i1 nclude sodi'um
FSG(HTSEIIthgJW@f(ﬂ aoli, feroebrampleafrbquecmgtl cel I ul ose,
cal ci um car boxynet hyl_ cel | ul ose, croscarnell ose
sodi um crospovi done, pol yvinyl pyrrolidone, nethyl

(S8)L Bl esmiBIreboxdtinet bl ialk K& Lk asfastlddelving, fast-
ik | -substituted hydroxypropyl cellul ose, starch,

disi @ggr%ttrigwdmesfpéma sugh @sdbese de%@rglaﬁuﬂeéxmh@pmlq;@ in
TR TRl ABPET 12 M) 0SB b et M e BB R or vy

Bi nders are generally used to inpart cohesive
qualities to a tablet fornulation. Suitable binders
F|°ﬁ mla*edwﬁageof@r%t depencing enidessstie drodnan makeyep &om 1

1 Ol LB WL RNGT tﬂ*e%%o Wrrﬁ{a A ﬁmé}{g’r@fr{ar g/}r]t?}“fBSGO Wt% of the

yvi nyl pyrroli prege I'se
dbydgeiqrm dpddditisinl toltbe elrug;dahl;ew ganygratipgbntain a disintegrant.

ESRBIPSS Of At apkoReRy e Sk s s) Rllensndfur at .
cafbiEhRy i duidae, talkim cARRRYRthyI cellulose, croscarmellose
sodium, crospovidone, polyvinylpyrrolidone, methyl cellulose, microcrystalline
cellulose, lower alkyl-substituted hydroxypropyl cellulose, starch,
pregelatinised starch and sodium alginate. Generally, the disintegrant will
comprise from 1 wt% to 25 wt%, preferably from 5 wt% to 20 wt% of the

dosage form.

Binders are generally used to impart cohesive qualities to a tablet formulation.
Suitable binders include microcrystalline cellulose, gelatin, sugars,
polyethylene glycol, natural and synthetic gums, polyvinylpyrrolidone,
pregelatinised starch, hydroxypropyl cellulose and hydroxypropyl
methylcellulose. Tablets may also contain diluents, such as lactose
(monohydrate, spray-dried monohydrate, anhydrous and the like), mannitol,
xylitol, dextrose, sucrose, sorbitol, microcrystalline cellulose, starch and

dibasic calcium phosphate dihydrate.
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xylitol, dextrose, sucrose, sorbitol, mcrocrystalline

cel lul ose, starch and di basi c cal ci um phosphate
walrdogao@ve. Tabl ets may al so optionally conpri SECHIB2@¢®1904

active agents, such as sodiym |l auryl sulfate and

pol ysorbate 80, and glidants such as silicon dioxide
Tablets ziay. alstheptignatlyeompriser surtaseaantiveagenéntssicheas sodium

GATRAIR S50Be053A200 ik S5 B o e Bl ano .

eréw SreselBBUAbEe Ak 8gaSsFhaY c6MpFiaé fron brz w&mtts BWth of
magnesi um St ear at e, cal ci um st ear at e,

tr@ttsateé,t@ad ghﬁﬁntmye@qmprwmffﬁﬂh@ 2 wiinip mvw% p&ﬁ]%ﬁablet

magnesi um stearate with sodium |l auryl sul phate.
Lubricants generally conprise fromO0.25 wt%to 10 wt %

T@bl@f@élé@'@énﬁef&lgﬂ dbntaintiGbricants stich aé nidgnesilrh etear@tdier
possi bl e 1 ngredi ents include anti-oxidants,

calelpustearate, Finss&eATRIRy SRgiim steasyldumarate, pad mixiyres of

I to

meER ST SR Sls T SouBIRA S o LSk picE e Bl
chrinpdss frofn OmSab’tho A0wit% , tpyefevabity fRBn Bt Swiilol toedwi%fofdne
about 2 wt% to about 10 w % di si ntegrant, and from

ut 0.25 wt% to about 10 wt % | ubricant. Tabl et
bl ends may be conpressed directly or by roller to form
tabl ets. Tabl et blends or portions of blends may
O#ietrqmwthleymgredxentﬁemcLuderqrm -oxidamis| cqjourantsatflayourag |gents,

conﬁ{ﬂzy etruddbefoetablettlng The fi nal
PSP 'é(??@ﬁ‘ ?ec%'ﬁﬁ?pg@g&ﬂ nore | ayers and may be

coated or uncoated; it nay even be encapsul ated. The
formul ation of tablets is discussed in "Pharmaceuti cal

Eremalpsy ablats: condainatpsto aksut 80% dpyg, from pbpet haMvtamie about

o 3 Bgs A5, GRS i s o HB8 Y laout 2 e
toRgiSBURI 19t WE idiIntSayariteah® frov abegt 0.25he% tovahwt 1 wi%

and/ or nodified release. Mddified rel ease fornul ati ons
lubfieaifde del ayed-,

Tablet blends’may be compressed directly or by roller to form tablets. Tablet
blends or portions of blends may alternatively be wet-, dry-, or melt-
granulated, melt congealed, or extruded before tabletting. The final
formulation may comprise one or more layers and may be coated or

uncoated; it may even be encapsulated.

The formulation of tablets is discussed in “Pharmaceutical Dosage Forms:
Tablets, Vol. 1”7, by H. Lieberman and L. Lachman, Marcel Dekker, N.Y., N.Y.,
1980 (ISBN 0-8247-6918-X).

Solid formulations for oral administration may be formulated to be immediate
and/or modified release. Modified release formulations include delayed-,

sustained-, pulsed-, controlled-, targeted and programmed release.

Suitable modified release formulations for the purposes of the invention are
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sust ai ned-, pul sed-, controlled-, targeted and
programmed rel ease. Suitable nodified rel ease

wo oroab@d3 ons for the purposes of the inventi oPCT/IB2005/001904

aredescribed in US Patent Ngg 6,106, 864. Details of
ot her suitable rel ease technol ogi es such as high
deserilpgd it IfePateahbloatd 063865& iDBtaJiHjoﬁ:mtaeeauimle irelease

1:are o .be found | Ver na ar Ceé#ﬁi cal
mﬂi%@'sayu asiigh eneidyd Saerff@n@ eafd gogfed
pahRUES SrdtdThé @olﬁmhw&m?@@i é/OPhaﬂné@ém@ETeéh&ﬂégy dwewhe

in WO 00/35298. (S1S)- or racem c reboxetine may als

2562 )a drl (2004 e Theluse of Chewimggurmndo lsicbisyesongafted |r¢itease is
|nternal organ. Suitabl e neans for
%ﬁ%ﬁ%l’r‘a\o\l\/g@m@trati on include intravenous,

intraarterial, intraperitoneal, intrathecal,

|ntraventr|cul ar, |ntraurethral i ntrast

(Brii)r S Fageanaic rebexetinemay ialso be adsimstares étragfly inte thaybleod
f
N

afdmﬁsltretlén Mudmfmwvenou@,dhﬁnaarwmal nﬁaﬁpetnmb\l/\‘;ntrahthecal
ornul ations are typical ueous sol uti.ons iC
indevent rﬂpté%.'r&r%ﬂﬁfify &l a§¥er§§i {Riracsapig era%%ulahagg
gggzuﬁ?]bpgg a@ﬁgﬁ’éaﬁe (:ilggg:tés gﬁg&é/rehférél éﬂ'ﬂngﬁstfrfa{;c@g‘ @ﬁllhee Qfe;/edle
(moludmmatma:foaeedleﬁmemtbfs neadbqﬁue@ugesiormamdnmfosloas a
dried formto be used in conjunction with a suitable
SHiIQYRS-such as sterile, pyrogen-free water. The
preparati on of parenteral fornulations under sterile
conditions, for exanple, by Iyophilisation, may
anﬂnew fbsmakabon@ ares typitally iaggesuasakitionsg MelTieh oyt Garain

eGPl SfSh 8B saul cfaBohTarlsfnd Blirafity pllehiefibredhnfo o
P 6PROA3 BNORTbuR abEBbREHppHeAtItAs) BiseyTRiayIR: Moes eaisisly
by the use of appropriate formnulation techm ques, such

fergnulated axa rsiswlanoaracmeoy@m@mthntqr anasned rf@rraé@h@sused in
R e e e T
Modi fied rel ease for rrul ations include del ayed-,

The preparation of parenteral formulations under sterile conditions, for

example, by lyophilisation, may readily be accomplished using standard

pharmaceutical techniques well known to those skilled in the art.

The solubility of (S,S)- or racemic reboxetine used in the preparation of
parenteral solutions rhay be increased by the use of appropriate formulation

techniques, such as the incorporation of solubility-enhancing agents.

Formulations for parenteral administration may be formulated to be immediate
and/or modified release. Modified release formulations include delayed-,
sustained-, pulsed-, controlled-, targeted and programmed release. Thus
compounds of the invention may be formulated as a solid, semi-solid, or
thixotropic liquid for administration as an implanted depot providing modified
release of the active compound. Examples of such formulations include drug-
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sust ai ned-, pul sed-, controlled-, targeted and

programmed rel ease. Thus conpounds of the invention
woragoeloeodddr mul ated as a solid, sem -solid, or PCT/IB2005/001904

thixotropic liquid for adm nigstrati on as an i npl ant ed

depot providing nodified rel ease of the active

coarasbsiedis ExcmMeile’s migrospladéreSor mul ati ons i ncl ude

drugcoat ed stents and PGA.A nicrospheres. (S S)- or

racem c reboxetine may al so be administered topically

(6Bt be réd:’érﬁlc%bﬁié&ﬂ%ama?@éo b8 adfifhisBred topically to the skin or
t ransder nal ical formulations for this pur pose

mueaSgd &hajds, germﬁdw@éﬂagsdemalwg ypisal tarmythationsrfenthis
P@kl%&e @?@ﬁgﬁ' *ﬁ%r@&m?}%ﬁgﬂ? rS%?lgt gréa ,brlntfrﬂ'uérmos dusting

d@mag&ﬂeg@d?m foaasfilms,akin panches owa&rgammdnﬂe Heonges,
ed. Typica carrlersmclude al cohol ter, mneral
figres, hanqlagas gadraicraemyIsianst kingspmesdnavalsq B epes, Typical

o%ﬂﬁ}éf@ﬁwbé’é‘ SIcHhGE %atéP %mepagJu:er@e.g 'p‘éfr%'latu u'?ne Uﬁftﬂgaﬁé}%tum,

ancers may be ’i ncorpora exa

gRicarim ﬁoiyetr%er(eigb,/col%ﬁi pﬁﬁ)ytannglyWInPendtraMrganhancers
Cct ober 199 i cal . 1, ni |
ré%ﬁ%aicr%e@r 5585 1or EXRRBlor AT Eb oAb L 256 By
%@%8?@3?1 (@(gagglhpggg%l s and m croneedl e or
e.

needl e-free g. Powderj’ect(tm, Bioject(tm, etc.)
i njection. Fornmulations for topical adm nistrati on nay

or nul at dtob i at.e and/ 0 I fi edreese
QlBer feais AL fats AGpintatiod S fiE By iy Bfroforeoh.
@rﬂépmﬂé@% phBHbpRk6resisS 86hdEHAresis, arldmibREedB Gr needle-free
pr ogr ammed reI ease. (S §)- or racem c reboxetine can
(aigs Fomslesient ™ Bicleetd" i efcndmiastign.y or by inhal ati on,
typically in the formof a dry powder (either alone,
as a mxture, for exanple, in a dry blend with
Ho@ﬁumi@nsﬁbr ﬁﬁal@l @dnﬁﬂlsﬂatm@ﬁﬂytbepﬁfrmwéted tb ®e immediate
exanp m X phosphol i pi ds, suc

%H@ﬂﬁ@@'f'@?Ir@ﬁéﬁﬁn%’?dfﬁegrﬁelﬁaéﬁiom%ﬂ@nﬁ? m%uctef deayad:-,
sﬁEta%%oospblsaaf Bb %mga- ﬁ@@%ﬁcf@fﬁg‘f&%ﬁédqﬁéleaéémp’
om Sér Fpre efa

y an atomser usin
eI ectrohydrodynarri cs to produce a fine mst), or

(g’%csu Iolr ?e%emlc rego;()ertlnvc\e/I ct:ahnogltso ea&nsmﬁis%re% i%yrianasalﬁ/ or by
inhalation, typically in the form of a dry powder (either alone, as a mixture, for
example, in a dry blend with lactose, or as a mixed component particle, for
example, mixed with phospholipids, such as phosphatidylcholine) from a dry
powder inhaler or as an aerosol spray from a pressurised container, pump,
spray, atomiser (preferably an atomiser using electrohydrodynamics to
produce a fine mist), or nebuliser, with or without the use of a suitable
propellant, such as 1,1,1,2-tetrafluoroethane or 1,1,1,2,3,3,3-
heptafluoropropane. For intranasal use, the powder may comprise a

bioadhesive agent, for example, chitosan or cyclodextrin.

The pressurised container, pump, spray, atomizer, or nebuliser contains a
solution or suspension of (S,S)- or racemic reboxetine comprising, for
example, ethanol, aqueous ethanol, or a suitable alternative agent for
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propel l ant, such as 1,1,1 ,2-tetrafluoroethane or 1,1
,1,2,3,3,3- heptafl uoropropane. For intranasal use,

w0 b@ofparser rmay conpri se a bi oadhesi ve agent, POF/1B2005/001904

exanpl e, chitosan or cyclodegtrin. The pressuri sed
cont ai ner, punp, spray, atom zer, or nebuliser
dt&pmsan@,&edulsmsklug; onexiending pelesise of die agie, a mpeﬂa@t(ﬁ)cﬁs

SHEREESH4 25 SA0EE] oot SR, ABHSSHE or o

oligsidbsdgigi ng, sol ubilising, or ext end| ng rel ease of
the active, a propellant(s) as solvent and an optional
surfactant, such as sorbitan trioleate, oleic acid, or

P04 R o e s ol SR B
miéroRissidae asﬁlzla@@htablbqbr deliverg by itkyalatibva(tgpically less than 5
(typically less than m crons). This may be achieved

MHGIORGY am@mﬂyrb%ﬁ@h@m%bmny@m@wﬁie cosRRILEaggpetngd.
s{,@‘ﬁ ag'sbhbp%t mliiHg dfl&i?%e’d%t il Aadr %@gﬁ?&l‘ﬁiﬁ%ﬁiw& S’éessmeg to

eSSI ng ormnano res

fdrmmgmpaacleenhlghrpremw rdmycugmsdfams of epra(ymymg. for
exanple, fromgelatin or HPMC), blisters and

cartridges for use in an inhaler or insufflator may be

d. SoriCSBImpIE, ﬁfoﬁ%ﬁﬁn Bl FI E)%I@ers @nd cartndges

em c reboxetine, a’ su ase such
fdrameuﬂeamlnheteammsuﬁﬂbtar peryf e fmjmmlate@(ﬂm toetai acnwedﬁr mix

of 5 E<br Viep MG rebitinLa SO AANS BEFEUCl s tactose or

stEreR By ApSforphATRr rﬂBHhﬁeF Bech ak i-Rfucird, reansitdlt édagnesium
exci pients include dextran, glucose, mal t ose,

stearaier dhe |agipse anay be ashpdrousudn defarmuol thelmpasiydrate,

el el Bty At SHER E S EbissRS itHifod, Bp Rl SR,
m‘émis@l Sorbitemximnm, tirucléds) satrds8ldnd trefalossen ¢
reboxeti ne per actuation and the actuation vol une may

vary from1m to 100m . A typical fornulation nmay

A;%:I§S§OIEJ§O§}NH%I?{&? tL%e lﬁ%ﬂxaeté 5 il%m)@yl ene

e wa anol hl ori de.
elctrehydtadyaasits tnprodube affimemisi enays eohtairstread! jof to 20mg of
gr qQpyl ene gl ycol include
(S,S)- or racemic reboxetine per actuatlon and the actuation volume may vary
from 1ul to 100pl. A typical formulation may comprise (S,S)- or racemic
reboxetine, propylene glycol, sterile water, ethanol and sodium chloride.
Alternative solvents which may be used instead of propylene glycol include

glycerol and polyethylene glycol.

Suitable fiavours, such as menthol and levomenthol, or sweeteners, such as
saccharin or saccharin sodium, may be added to those formuilations of the

invention intended for inhaled/intranasal administration.

Formulations for inhaled/intranasal administration may be formulated to be
immediate and/or modified release using, for example, poly(DL-lactic-
coglycolic acid) (PGLA). Modified release formulations include delayed-,

sustained-, pulsed-, controlled-, targeted and programmed release.
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gl ycerol and pol yethyl ene glycol. Suitable flavours,

such as nenthol and | evonenthol, or sweeteners, such
w@goosaewbsar i n or saccharin sodium may be addePCT/iB2005/001904

those formul ati ons of the i®Mention intended for

i nhal ed/i ntranasal adm nistration. Fornul ations for

i nhal ed/ i ntranasal adm nistration may be fornulated to

18 FPES of i SapORInREL 6 bt S fope itk i
déashintined byaheassof &vaNealhien Helivers ttmeteredytount. Units in

sust ai ned-, pul sed-, controlled-, target ed and
ascotlaneeutith Beciayention arestypisally grragegd fo Rdatinisiara metered
0%%% gﬁﬁols the dosage unit is determ ned by neans

vé which delivers a netered anmount. Units in
accordance with the invention are typically arranged
to adm nister a nmetered dose

(Sa‘%)emréw%wgbpﬁ%ﬂnﬁamaw be Esléﬁgi.f%{%?% &?&gﬁi tthg gye or
o tlfygﬁzlaggﬁp He ORI oftdeb§ 8t é)‘mbfbrﬁ&% ) g@n%forfjéroﬁuﬁ’cﬁn f

suspensi on sol ut'i on
igdtonid; pbltadjus’&desielrlle saiinen théx ﬂmermufablonalsattabiesfor ocular and

it B Ry Ade StaEs. picdadudiinite ' B BRtiE g
s‘b%hpége&)llagﬁﬁ ) BREMBhASI8GEGEabbR (69. %ﬂlc@hb) Fapiahts, wafers,

, Wafers, lenses and particul ate or vesi cul ar
lemseam paichlade onvesiouies swtemsp Suolras Nigsqoes eepesmnes.

RS R A B BRLNRSY whb S Srick BB AL

HYBAreNRIcRP YA H@ltdwé@@biyméﬁmr dxuehipyet hyl cel | ul ose,

or methyl cellulose, or het er op oléfaccharlde

*Wdrwowlmetw@@w'@e Geteyglmcaluipsaeor mashy geliviege, or a
BRI, BOSREEL RYlmelp P ol R iBporatec

tb@éﬂw@phﬁﬁheﬁpmseﬁmtml sucloas bémmlkomhm ¢loridé. Such

adm nistration may be fornul ated to be i nmedi ate
famaylgtiony may; algo P@I@J\'yﬁredl\mdioqur%@@ase formul ati ons
i ncl ude del ayed-, sustained-, pulsed-, controlled-,
targeted, or progranmed rel ease.

Formulations for ocular/aural administration may be formulated to be

immediate and/or modified release. Modified release formulations include

delayed-, sustained-, pulsed-, controlled-, targeted, or programmed release.

Desirably, daily dose of the composition (e.g., tablet, sachet, or capsule)
contains from about 0.1 to about 10 mg of (S,S)- or racemic reboxetine. More
preferably, each dose of the composite contains about 0.5 to about 10 mg of
the active ingredient, (S,S)- or racemic reboxetine. This dosage form permits
the full daily dosage of about 0.5 to about 2.5 mg to be administered in one or
two oral doses. This will allow for tablets containing 0.1, 0.2, 0.3, 0.4, 0.5, 0.6,
0.7,0.8,0.9,1.0,1.1,1.2,1.3,14,1.5,1.6,1.7,1.8,1.9. 2.0, 2.1,2.2, 2.3,

2.4, or 2.5 mg of (S,S)- or racemic reboxetine.

According to the present invention, (S,S)-reboxetine is useful for the treatment

of pain in a patient refractory to an alpha-2-delta ligand. For the purposes of



10

15

20

25

30

Desirably, daily dose of the conposition (e.g.,

tabl et, sachet, or capsule) contains fromabout 0.1 to
w@b@ano®es ng of (S,S)- or racem c reboxetine. ROF/EB2005/001904

preferably, each dose of thg2conposite contains about

0.5 to about 10 ng of the active ingredient, (S S)- or
theapment inebtien arpaticthirefracionye aralphpei-aetts ligardfisdefined

dai | e f ab 0.5t t

a$ 3 et ootio A EneEbir e Beaf Stivefie o The Pafigt Global,
IrhPfessRN S Ch&Y, 3 Bi tard ofl3 or Wotse Qvien Bedteddwith 20 dipha-2-
0.7, 0.8, 0.9, i.O, 1. 1, 1.2, 1.3, 1.4, 1.5, 1.6,
deltaligan®, 1.9. 2.0, 2.1, 2.2, 2.3, 2.4, or 2.5 ng of

(S §)- or racemc reboxetine. According to the present
invention, (S.S)-reboxetine is useful for the

il 6ﬁé%ﬁﬂ56dlrﬂénf3@h@ alphaaZ-Iﬁl@Ita ﬁhgénd ¢f galgdpantintar &n

al pha-2-delta |igand. For th rposes of t he ent
phatreaceuwisally apeentahie s%#mtqqfr 3 hetefare.dn Wﬁﬁ@j

el fient Toc ivefifin Bonrigs MthegRr offediy® L{}lrerpr(?’les& on
réoxetinager a Ipﬁaﬂmaceutibauf/ agceptabier st theheof, saidatompauirtch
i nen

an al phasdel ta |igand, nb t
bagr b ATl el IR RkTehagant g Mmaufactife of a
|. .
APRIEEAEL 0 grena e b Cocdt g
gabapeitiropt a @hlarmapeutma(lys aspeptablecsalt iheegofdin ather words, a

PRRHHS oty B dprayaryeTsvale B8 the T Gobal
IMPréé%ﬁ)riWﬁé‘ﬁéé‘ﬁ@ a0fcofe BGRLicr ABIBE, WREN tleatdd with Rbhpentin

aln in a patient who does not respond to
ogahﬂmmacaumalb! asieeptaile galt aregfaccept abl e sal t
thereof (in other words, a patient who notes a m ni nal
i mprovenent or worse on the Patient d obal |npression

| En &R @abddimant &8¢ aipha-3-deftagase is plegfablieared with
abapentin or a pharmaceutical |y acceptabl e ?alt

ﬁama@@;tlcallh agﬁ@mable sathibererint hemf@r% iR RaPrelRlEed a

oL AREHiELE 5% SARRRR el e BEEY hEghlpag s
réthsxdtinee ot amaﬂﬂa'pemmwalaeepmela)éalbmeirem bgidpiomapound
b(eisrigsgdbstantially free of (R,R)-reboxetine, in the manufacture of a
medicament for the treatment of pain in a patient who does not respond to
pregabalin or a pharmaceutically acceptable salt thereof (in other words, a
patient who notes a minimal improvement or worse on the Patient Global
Impression of Change, ie a score of 3 or worse, when treated with pregabalin

or a pharmaceutically acceptable salt thereof).

In another embodiment, the alpha-2-delta ligand is [(1R,5R,6S)-6-
(aminomethyl)bicyclo-[3.2.0]hept-8-yl]acetic acid or a pharmaceutically
acceptable salt thereof. Therefore, in a preferred embodiment, the invention
comprises the use of optically pure (S,S)-reboxetine, or a pharmaceutically
acceptable salt thereof, said compound being substantially free of (R,R)-
reboxetine, in the manufacture of a medicament for the treatment of pain in a
patient who does not respond to [(1R,5R,6S)-6-(aminomethyl)bicyclo-
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reboxetine, or a pharmaceutically acceptable salt
t hereof, said Conpound being substantially free of

w@ RoRpeeboxet i ne, in the manufacture of a MmedPCHIE05/001904

for the treatnent of pain i123a patient who does not
respond to pregabal in or pharmaceutically acceptable

(3.2 h@h"e@-&’ﬂﬂc?’ﬁ%@@ 1968 Wa@ceu’c@ﬁiMameptaMe polt dkergof (in

ot s, ARG bied 8B ot B8 the
Ratieat &byl imppsssgsabed Cha@ge de phevor@ O Bigra@drey, when treated
I n anot her enbodi nent, the

acc ta?_ﬁe salt ther }
wiip IR 2166 Y- rjasraettybicyoir k2. Blhent-ylacetic acid or a
pﬁﬁ%ﬂ@é{ﬁfd&){l@aﬁ%gpﬁ%bg $3 epé&gpt 6-ylJacetic acid or a

phar maceut | y acceptable salt thereof. Therefore,
in a preferred enbodlnent the invention conprlses t he

I%ESp%&e%ﬁ%éq%Z‘r'n'r%t Eﬁé@@m-@éﬁﬁ’éé%&”% Sagg)-amino-
T aB PR or s dod 5 AlarkincBliialy pegeriafle

sai(t dlagneoht Tbérefﬁ@ien in a peefpatd gmﬁbcv?meghaghg mgxten‘cmmmlﬁ?bri%s
1R 5 S) - 6- (am, pnonet icyclo e ace
'{% bsge ap a"é{ PEBH%K%@%E fine, %@o&ﬁ Gty 7

shlt Th&teBE salESHpon@ Bkl B@E%tfé‘ﬂg?l%&aofﬁ‘w?éboxetme in the

I mpr overrent or vvorse on e Patie ressi on
meEnuGhetngeof & emadicaroent fof th}a eatwerdef pafrein & pe’aemthlm tlbes

bf ?e?sp?z?ﬁg%ﬁ3&%‘%)?%%’@%854%%@%@@@5& Zoher -y abehi Seia
ggﬁaglfr%ge%f‘claglﬂ}%gaggsﬂ@ g%]i ﬁé}n%? h@rf‘ _Str@r Mstag; & fahhé‘nt who

nbtasy@ nipignal impresmentydr warse bindhadadieot Ghobal Impression of

har maceuti cal | y. acce able salt thereof._ The for_e, -
ngep&eefr SO B PTeh HotP e MhePHERtAY YN (6 380 saBrine

l%cﬂéq:i‘:? 1%p|?‘3 c@ﬁt z%tr%)a&&%?)é Hé“rﬁwafc%[m@algl acceptable

pha maceut y ac salt thereo
salbthereof). bei ng substantially free of (R R) -reboxet.ine,
in the manufacture of a nedi cament for the treatnent
of pain in a patient who does not respond to

I dRethar émtfo&rﬁaw%@fpmtz-eéﬁyﬁg Pis% 2 hsph-3-y! ) - ace

tic acid or a pharmaceuticall ccept abl e sal t t her eof
chloropheiexyieling ona ni)dmarreacewﬂ(rally acceptable salt thereof.

Therefore, in a preferred embodiment, the invention comprises the use of
optically pure (S,S)-reboxetine, or a pharmaceutically acceptable salt thereof,
said compound being substantially free of (R,R)-reboxetine, in the

manufacture of a medicament for the treatment of pain in a patient who does

" not respond to (2S5,4S)-4-(3-chlorophenoxy)proline or a pharmaceutically

acceptable salt thereof (in other words, a patient who notes a minimal
improvement or worse on the Patient Global Impression of Change, ie a score
of 3 or worse, when treated with (25,4 S)-4-(3-chlorophenoxy)proline or a

pharmaceutically acceptable salt thereof).

In another embodiment, the alpha-2-delta ligand is (25,4 S)-4-(3-

fluorobenzyl)proline or a pharmaceutically acceptable salt thereof. Therefore,
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notes a mnimal inprovenent or worse on the Patient

A obal I npression of Change, ie a score of 3 or worse,
wok@a/ooment ed with ( 1a, 3a, 5a) ( 3- am no~ PCT/IB2005/001904

met hyl - bi cycl o[ 3. 2. 0] hept -394l )-acetic acid or a

pharmaceutically acceptable salt thereof). In another

irearipoelienmedt embodinsndthe Anviition dangprirks the(Uss, af)pticallpure

(§BrreBRist oA sl ol HtsRarats s6f sl sel - ©
c%@‘%ghﬂ&%ﬁ@@uﬁﬁﬂﬁﬁélﬁﬁ?eé BE(RIRS-réhoxtineC # he mEhefacture of

, S) -reboxetine, or"a pharnhaceuti cal Q/] accept abl e
agnedicamenég &ir, the diegtmenpoipaln e B giticobwhardaes ngt reseend to

agTarhoapehad el hf oRRBEF UMl BosBptebls salh,
tHEe6f MO btHeSASTAY, 4 Paflid® WaD nbtds3a aillhipial B RVEMtAdriisrse

or aPph_ar maceutically acceptable salt thereof (in
optthe Pafient Slokal hapressionploChaness ia ansaareaf 3iafpyersenwhen
e, Paki _ . ge.
uRatP R (25 eI PhlGRbe il BE FTlefpRoutc
ate&ptable gall heeddfr ophenoxy) prol i ne or a
pharmaceutically acceptable salt thereof). In another
enbodi nent, the al pha-2-delta ligand is (2S,4S)-4-(3-
lalo i .l .
(QEROPREREI HERAME 1Bay BRRRUEREBIING ™) 1o AERER! AEfton
farrthe itciatmenbobmnéwepathiepaise Tdfe agitvity aff ($,Jueed racemic

r&egpiehio dn K Fealivents oA B i SURLR AT PG ing
tPthe BIRVIFIREKBEdtB&I. i N the manufacture of a

medi canment” for the treatnment of pain in a patient who
does not respond to (2S,4S)-4-(3-fluorobenzyl)proline

AR DRI R PR U Bty S B 2808 btk 7B, Shiuss River
(MBrgkRe Sikeft) U.K? drathioaséd @ Qhﬂlpsld’rﬂ %Isérﬁmaﬁf afdiag|g@inder a
ie a score of or worse, when treated wth

12h §ghtilark. (p@l& (ligbtoor Ak 97I5| PPN with foed and water ad libitum. All
<BHBHTBAR ool BOF7 A SR BIRGE 3 b e
present invention

CCl surgery in the rat

Animals are anaesthetised with isoflurane. The sciatic nerve is ligated as
previously described by Bennett and Xie, 1988. Animals are placed on a
homeothermic blanket for the duration of the procedure. After surgical
preparation the common sciatic nerve is exposed at the middle of the thigh by
blunt dissection through biceps femoris. Proximal to the sciatic trifurcation,
about 7mm of nerve is freed of adhering tissue and 4 ligatures (4-0 silk) are
tied loosely around it with about 1mm spacing. The incision is closed in layers

and the wound treated with topical antibiotics.

Evaluation of allodynia

Static allodynia is measured using Semmes-Weinstein von Frey hairs
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for the treatment of neuropathic pain. The activity of
(S1S)- and racenm c reboxetine in the treatnent of
woewsoprdhi c pain may be nmeasured accordi ng t oPCTYEB2005/001904
follow ng test protocol. Aft5mals: Mal e Sprague Daw ey
, obtained from Charl es River,

rat s (20.0-.25312; . : .
(Stoeltinaut linoise hl.S.AY)-KAnimaisareoRigeed info griumesbbatonncages

o =Bl PR B BB A REATREDS B abfideio e
erBARAMdTR Hridr & thecetartiof dhe ekpdymant. Statis skiudyuntaisetesteaf by
rug treatnents. surgery in_the rat Animals

drug Ca ] re .
toyphipgtthe piandar siiface aidhe @niRals right hind B@WdN'HbY%%F%V hairs

L . q P ad ‘ .
R SRS 0 RCH 2 SATES 11270 o 200
fot bp to@sati Onceh witterawatespoase & egtablishegl, diad paw is re-

reparation, co n sciatic nerve is exposed at the
toicup T RS D ThR TGP 9SG YR LR DR UPHR BRI SE s
i : O t Haha j [ i ut
oA oM ok rooB MElhL ol 44 Ueho e
respgasairtess (epresaintel)thacet off paintoblse lowast @umelinittof wrch

B i bR dtndisecn arden o AP AT Rs

Eval uation of allodvnia Static allodynia is neasured

usi ng Senmmes- Wi nstein von Frey hairs(Stoelt iu?%’
Dynamissillodyniads aspessed awlighthr eirqling the plentangur@caesthe

R YR AP 1, 2RI BRGr ArHA olBle Yl
hdbitubhs &ftetiatefre tioe agtiveeto arid reddirdingcgetidraldyidtar dctivity. At
tested by touching the plantar surface of the aning|s

legsighteameaspesinonisrare daker aieard) irgeineinidba mgamobwhish

0 e, 5 . .
o Bigskdoy hiradsfadiy P P g Akt b Buitied.
widisih alﬂgi tebgtiocedee ;i:sater'rrﬁnatﬁd mdeahim;aisaartei agpignachthishe-
next cendin on Fr air untjl no.response .
wilidraneEineTt bR 5 g iR EoRiesats 1d MIBETWAL afngawal
LB R B8 Aol B HAG F SEKIR o e Bl
Dynamic allodynia is considered to be present if animals responded to the

cotton stimulus before 8s of siroking.

(8,8)- and racemic reboxetine may also be used according to the present
invention for the treatment of nociceptive pain. The activity of (S,5)- and
racemic reboxetine in the treatment of nociceptive pain may be measured

according to the following test protocols.

Hotplate

Experimental Procedure: Charles River male Sprague Dawley rats (75-2009)
are placed on a hot plate (Ugo Basile, Italy) maintained at 55 + 5°C. The time
between placement of the animal on the hot plate and occurrence of either
licking of fore or hind paw, shaking or jumping off the surface is measured.

Baseline measurements will be made and animals reassessed following drug -
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required to elicit a response is recorded as the PW
in grans. Dynamc allodynia is assessed by lightly
w@reoekdeg3 t he pl antar surface of the hind paw BET/IB2805/001904
cotton bud. Care is taken t@6performthis procedure in
fully habituated rats that are not active to avoid
adwinisttation.géhe cat offdime foadot platy Jatencipe igsset afraleseconds to
peasuc.enent.s are taken at each tine point the nean of
pm%sﬁ*'ﬁ%%sgw%d the paw withdrawal |atency (PW). |f
no reaction is exhibited within 15s the procedure is
term nated and aninmals are assigned this w thdrawal
Viapieh t tively represents no withdrawal. A
wi t hdrawal response is often acconpanied with repeated
flinching or licking of the paw. Dynamc allodynia is
Expedimaatst dProcedierep Chades Riverdfomaid SprageoDdetbyt ats (7 5-

cotton stimyl us before 8s. of stroking. (S1S)- d. 0
20agkiecPlpesb e AnenAspislieIEERRIENC %%%ﬁ%h%@sq%gwmé 2%
RS Fae, QP Py Ao oy "ol I RlEaRIcd fa a ose
cohe. O\Aaiseerforniechviai xmidlinedngiaion (2em indenegtig in ek linea

afbzp it et inchpdcebianal, S overal iodfieBiatd cervi
aF@%el%d rvﬂir?'lS-Wérk,Zg%_aa&iﬁg@ élg@% tgghr'ﬁqt]@.t Teadvariedthd

Basile, Italy) maintained”at 0C. The tine between
utsras ane titerofenidnedanT e bbdominad walltis glased usirg 4 simple

.Qccurrence of either | icki f f ki nd .

R RG Sus A n (eS8 yfing R UBuRAcoRT Liteiately

aRessliigesy ARIATAIS @F& Platediih indMddDaldsRedprssvhamiisers. Once the
reassessed foll ow n&bdr ugadm ni stration, The cut off

animel hasrrepoveredddtamitae enapebetic threabdemingl Sedi pestures are
S n 0 B ESio R PRRLT PRSP o e

ver € Sprague
h%ﬂ%&bk rp@tsgiohld‘éntricﬁm)ofghe nmihw@gg ihretat%olwmem aesd:(%arlteidwvith
_chanber and anaesthetised with a 2% s uor ane )
inware ypevemantsf taaniid Ymb osizrishingQfihe oy iandavaghing:of

tte [BA=F abdomen against the floor. Each of these behaviours is scored as

one posture.
Brennan

Experimental Procedure: Charles River male Sprague Dawley rats (125-250g9)
are placed into an anaesthetic chamber and anaesthetised with a 2%
isofluorane O, mixture. During surgery, anaesthesia is maintained via a nose
cone. The plantar aspect of the right hind paw is cleaned with 50% ethanol.
A 1cm long longitudinal incision is made with a number 11 blade through the
skin and fascia of the plantar aspect of the foot, starting 0.5cm from the
proximal edge of the heel and extending toward the toes. The plantaris
muscle is elevated using forceps and incised longitudinally, the muscle origin
and insertion remain intact. After haemostasis with gentle pressure, the skin

is closed with two simple sutures of braided silk.
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cone. OVX is perfornmed via a mdline incision (2cmin
length) in the linea alba, whilst the animal is on a
woeas/oloanket . The ovarian |iganents and cer vi RCEIE2005/001904
ligated with 5-0 silk, usimy a single clanp technique.
The ovaries and uterus are then renoved. The abdom nal
Bat@ioural ehdisaidt measgres si npl e i nterrupted sutures and
the skin closed using 4 wound clips. Imediately after
surgery animals are placed in individual plexiglass
pEhRgRELIRdyRRce the animal has recovered fromthe
. he abdom nal body postures are recorded
in 30 min bins at various time points. Postures scored

BB hatpcsbUsE e R it foyEaBoeRT|cst Bages
privritd the %@seﬁm@ﬁwidﬂgd?ﬁiat rurfotste salodysiquasivaheted by he

| ower abdonmen agai nst

N ! e floor. Each of th % .
apication of yon £rey:baiss (Soeltirg.Jyeed Date gllinois ).5.A) in

Experi ment al re: rhe | MET.
agseiing DL of DB I - 170 28 16 IF 2R amTta the
pl&ReiFReFfa88 &f AllREpawst Eael vontHreq haibis applied tathe gaw for a
m xture. During surgery, g}g esthesia i s maintajned via

maxifows of Sheeconds, Br uRil & Wigraua!l BrSRANSSGGHES nPRE® faw
w|t|~°fdr%h%??&ébo‘ﬂshggia&\‘%%rﬁ%%isﬁe&éméh%ﬂgtHéJﬁg\ivtiy%Jt@ted,

ncrsron’i's na er 11 bl ade through the
stakiny itk thefilenerbeldve thg ane thataspdececa Withdrawak and

sy B oo RS BB ¢85 o B 88 un
nG knﬁmla?aﬁﬁal_%?dcﬂgs.f *ghé PiRghed forcaoF 984 liFtenee budi agiveli ast he

nygc e OI‘! grn an | nsertl_on renal n | nt_act. After
eliciiimpa respanss, thusyrepresentingsbea cut off peinik iBaghsanimsd bgs both

BT RALhaR P BB o i
aRESSSLY 8 redrdeBl s v wiihardwalttacbshold(PW TH ot yrams.eStatic

cages prior to the assessnent of allodynjia. Pun taﬁe
akod yondsy isi cefinedaasipigseatif @yumals respond to a stimulus of, or less

than, 4g, which is innocuous in normal rats.

Dynamic allodynia

Experimental procedure: Dynamic allodynia is assessed by lightly stroking the
plantar surface of the hind paw with a cotton bud. Care is taken to perform
this procedure in fully habituated rats that are not active, to avoid recording
general motor activity: At least two measurements are taken at each time
point, the mean of which represents the paw withdrawal latency (PWL). If no
reaction is exhibited within 15s the procedure is terminated and animals
assigned this withdrawal time. Thus, 15s effectively represents no withdrawal.
A withdrawal response is often accompanied with repeated flinching or licking
of the paw. Dynamic allodynia is considered to be present if animals

responded to the cotton stimulus within 8s of commencing stroking.
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application of von Frey hairs (Stoelting, Wod Dal e,
Il1linois, US A) in ascending order of force (0.6, 1,

wdazebs/omo03t, 6, 8, 10, 15 and 26 grans) to the PCHIB2865/001904

surface of hind paws. Each g8n Frey hair is applied to
the paw for a maxi mum of 6 seconds, or until a

Raididrd heab bawesifiwirawabccurs. Once a wit hdrawal response
to a von Frey hair is established, the pawis
re-tested, starting with the filanent bel ow the one
EBafirmhes] presedursi Thetheadaw WA MRS ¢lassddspdwisiny tHeerat

remai ning filanments in descending force sequence until

ph?ta\ﬁ tent Bﬁg&%dtaéy)_fqul@{vingg-ﬂh@@difiegrr@@tf&d olggangreg\es et
ol o f8Ee R B bl 4 el hibra @SBt Gonsinté bt thrge,

intividufigysrspes beges on hi slevatad glassiabld. ohesobikenmadiant dieat
force required to elicit a response .is recorded a aw
s@uEoedp derated ndshihedtaplavand fopuged pgito %1%?'?’ RAY aa@mpaav

wihdPRLANER RN YR L  brel focBRidE! ndr8 8 aRchitomAtiE LRl yoint
of, or less an, 449, which 1s 1 nnocuous I n nornal
of a2 5 s By pryvient tisdusddavinag&x PRV L mea taltenp2-e tiohesdor both hind
Dynani c all Qdypia i s assessed by liqght| troking the
PAWERT 2 AL 166 Mo o ‘H@_Cﬁ&a%wsteﬂpsab%i?ﬁlﬂsa Qidght and et
r . .
R Bol, TSRl ST RIS Aty fibibnatl 105
recordi ng general notor activity: At |east two
a {)ements ‘are taken at each tinme point, the nean of
M—?—%@%sents the paw wi thdrawal |atency (PW). If
no reaction is exhibited within 15s the procedure is
. i . e . itV
A D BEAE, Bl I3 S ARG for ypERcvit e
waigitelvesarirg test psitgean dnospagsitaace degean (binton instiuspertseliss,

Nastrlf diRel Ratsstcisr destipn et iR el P8 B 8D e~
st i ﬁHdﬂth'%vél‘%ﬁtfdié’triﬁﬁti@i WaeMBAsUred via force transducers
stroki ng. Radi ant eatVan wi t hdraw al Experi nent al

‘#ﬁ‘EGC edaln @lf tienkindeiawsavicagh aaimalds plased 4s de apparatygand the
Wit Phd BBRkB by Fe il PauE g hofa. 'Rl dehece M Déigft

bearing is calculated by subtracting the ipsilateral (injured) paw from the

contralateral paw (normal) and this constitutes the raw data.

(S,S)- and racemic reboxetine may also be used according to the present
invention for the treatment of inflammatory pain. The activity of (S,S)- and
racemic reboxetine in the treatment of inflammatory pain may be measured

according to the following test protocol.

CFA-induced weight bearing deficits in rats

Male 7-week-old SD rats are fasted overnight. CFA (300 pg of
Mycobacterium Tuberculosis H37 RA (Difco Laboratories) in 100 plL of liquid
paraffin (Wako)) is injected into the rat’s right hind footpad. Two days after

the administration of CFA, the changes in hind paw weight distribution



al ., 1988. Rats are habituated to the apparatus that
consists of three individual perspex boxes on an
webk@emoma gl ass table. A nobile radiant heat SPCF/DB2005001904
| ocated under the table and2g ocused onto the hind paw
and paw wi thdrawal |atencies (PW) are recorded. There

betwean theﬂefh(apsllatena!) aj’fd‘thgd'lght (egnipgiatera)) {l@]bﬁ@é’@éﬂ@asu red
tissu PWL
s G e pwdnd P EARaGPrloel BRterdEnat n o' ™

InBRERINR&R, UK iTHY te8DBomh Btmdil shgp@rael inThéabiS(Wake) is
I's call brated to give a P

roximate|ly 1
admlr@fﬁere@le?rmllmw BModmashil @Lmaﬁﬁmo dyapyPigt %SIFB animal
Qr [
B s L el
meastifddnBatbee, 1D2send Nowlies hﬁeﬂﬂrﬁg)adrﬁlatsskraﬂene
posi ti oned with their fore |inbs up on a perspex sl ope
and hind I'inb weight distribution was neasured via -

EehihARGHHEE hcHaAREI alfesidih Btg'd paws. Each
us and t he wei ght | oad

ex_er:];edbby t he hind pavvs is noted. The difference in
wei earjng i d b

e fruedrald S0t vganied dvemEhher kREIdh I Brtugag v
m@ e{m&)ln ioh Y Si- &é)rf‘itféelfdt‘r‘ ?(E1tn'il%frﬁ)(’;\’mﬁﬁfsélutlbﬁ]iﬁ)sahﬁ@d

emc r xet I ne e used according to th
ZDéIﬂRéQéku)nV'lﬂfd festicompotihe (tmbaf Ord is metthyloeliuessld 69g body

Wt iscvorb RLaISataS e s AR SHAOREN BN FEaer diS sd
wﬂﬁa F%v?él QﬂrésﬂoFd“@e%rﬂz fOMeRgUFRISBY 9ﬁé1§@§|ﬂ4|eteﬁft£?cb B@SE@)Cét

beari n its in rats Male 7-week
3rat485 6.6 dnaist. 5dwomwseaﬁegﬂne carrageepivinigetion. (Randall L 0.&

ct T er cul o 7 Laboratori es
Wﬁqggrf@céf %rgﬁ&g 1?(«@%&? {lgﬂi nj ected i nt o)
the rat's right hind footpad Two days after the
adm ni stration of CFA t he changes i n hind paw wei ght
Qs nised teermal iy peesle pratdt eral ) and the
right (contral ateral) limbs are measured as an index

of pain by using Linton | ncapacitance tester (Linton
Male 4-week-old SD rats are fasted overnight. Hyperalgesia is induced by

intraplantar injection of A-carrageenin (0.1 ml of 1% wi/v solution in saline,
Zushikagaku) into the right hindpaw of the rats. The test compound (1ml of
0.1% methylcellulose/100g body weight) is given orally at 5 hours after the
carrageenin injection. Rats are placed in plastic cages of plantar test
apparatus (Ugo Basile) and the mobile radiant heat source is focused on right
hind paw of the rats. The thermal paw-withdrawal latency (sec.) is measured

before and 3, 4, 6 and 7 hours after the carrageenin injection.

(S,S)- and racemic reboxetine may also be used according to the present
invention for the treatment of visceral pain. The activity of (S,S)- and racemic
reboxetine in the treatment of visceral pain may be measured according to the

following test protocols.
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Instrumentation, UK). The test conpound suspended in
0.1% MC (Wako) is admnistered orally in a volune of 1
woro0pe0090900 g body wei ght. Each ani mal is pl acedr/iBoed®1904
apparatus and the weight |03d exerted by the hind paws

is neasured before, 1, 2 and 4 hours after

Sgwefiahinzadels a%aqu@«bi%@b@tﬁﬁnmdb 28 )naih @ﬁ@félp reboxetine
|
S BOAEMATE el AU o ) 1088 R isiBide o LPs

mvaw ¢pltaniere Hrytedtd Bhamﬂadofﬁxprﬂmg@ﬁ)iomq&)(mﬂrﬁz-b)i al%
Tg@ﬁ)\’ Sel (3ip Lol 8l Gesietamioi ] Jas M8e4 e h98e). a 18D
Q‘.‘,Pen‘leqtt Bl K/Pd?ki%rﬂlA VD{%gSEQO@OWQ%(@&EQQ -56)€a ancreatlc

car fag ol

egenin injectl W Wt hdra thres
pé@rmn@iei @slavdd ukHesp Mecbﬁ@ﬂ)@ dsm Bd{@r380-8pamh & \n@qeralt non

diiestive paln morahiauener b SRl el 2005 GG ARFE04)

Phar macodyn. 111, 409-419, 1957) Carrageeni n-i nduced
therrml hyperalgesia in rats Male 4-week-old SD rats

AiBS-rudiced abwermm@n:_eralgupgymagegﬂé i's induced by
|ntrapl antar injection of |~-carrageenin (0.1 m of 1%

w v solution in saline, Zushi kagaku) into the right

Ir’ﬂ’[H‘§i Bﬁpﬁ‘ér%ehﬁ# micfes of E&l@ntc&ﬁ@:teﬁ@mhqa ravakelrats, PfreGioligo
met hyl cel | ul ose/ 100g body wei 5)05‘) |ven oraII at 5
lm@@m @‘ftfleﬂrqu%zea@sté@@mﬁdu(ﬂl\l iR, hm@,x'maé CB|°Hced

ar test t
gﬁpéﬁégﬁs&%ﬁjﬁwﬁg}rggwgdl anteshegltongﬁrgz fgg?ocused
on right hind paw of the rats. The thernal
st e e S ety R e EEA B ar
u§§&5¥ he Qﬂﬁnélg%ﬁg‘hﬁugé@@%r'& eTh% r%]'gﬁ%t eH%f?é’nment 20+

accordin resent 1 nvéntio or the treatrren
16€, BO&c@Wahupnmty wﬂhehgm&oﬂ amy t0f8:06p8)): Ahddy Oatiedee

cheRBei e o el TS estpi ReFel AR T, B
OIS e 0m) g ) i
ratseist perfpriesbinttethe proxinmal cplercwel (1 Thefemibgstesum). After
tl%e? gl'ﬂ%%?’y,aammals are individually housed in polypropylene cages and kept
in a regulated environment (20 + 1°C, 50 £ 5 % humidity, with light 8:00 a.m.
to 8:00 p.m.) during 7 days. At day 7 after TNBS administration, a balloon (5-6
cm length) is inserted by anus, and kept in position (tip of balloon 5 cm from
the anus) by taping the catheter to the base of the tail. Oral administration of
the test compound is performed 1 h before the colonic distension cycle: the
balloon is progressively inflated by steps of 5 mm Hg (0.667 kPa), from 0 to
75 mm Hg, each step of inflation lasting 30 s. Each cycle of colonic distension
is controlled by a standard barostat. The threshold (mm Hg) corresponds to
the pressure which produced the first abdominal contraction, and the cycle of
distension is then discontinued. The colonic threshold is determined after

performance of four cycles of distension on the same animal.
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nodel (Eutanene H et al, J Pharmacol Exp Ther 2000 295
( 1):162-7), a TNBS nodel (Diop L. et al,

w@2a@b0a®ns er ol ogy 1999, 116, 4(2): A986), a | BECTENE05/001904
(Cemett D, Markham A, Drug812000 Apr;59(4):929-56), a
pancreatic pain nodel (lIsla AM Hosp Med 2000 Jun;
61(6):386-9) and a visceral non digestive pain nodel

L%Eo.ugher ’g gg Iﬂ! e s]ergltﬂhtg %QQ%SJUI 164(1 ):203-8).

_ allodvnia in rats In
thItS experi nmental nodel offcol oni c d| stension in avvake
rats revi ous t

AR ERE) Y PRGS DHEAGSPBAL R PRSI (o) RS been

s %&'ﬁ%%c{% %Cfé?rhgégﬂlge%w Sﬁvéﬁé?at@nd met hods: Ml e

Frague- ng 340-400 g are used. The
animal s are housed 3 per cage in a regul ated

R R s B A T —
%t%%fré@n%%s%tlﬁg{j ‘b% |ﬁtféberltéﬁ§ﬂrlﬁ16@ﬁd)rﬁ‘ of ddepr@nktrine ED EB

e Injectiron o kg in ethanol 30 9,
nsgikg)wanq ketasmnta/(kgo nigdkg): a’nree)grcrtmsgaf th@@p@eﬂs@mam

mplagted e aBrynaCe il obyqud sl St 586y o the

@lﬁé’lﬂ%@)ﬂéﬂ%%@%%@@l% kRriotired oh@belback @f the neck and

vironnent (20 1C, 50 % hum di ty th_| t 00
oteciadobB AT Wbp altachag Lo agn. ADTRly are iidi2puaRi

d t t
SR OBt B e gy patenic
(1, FB@df([DA‘R pbl¥ets ABpinay} France) bad evateoatehprobisied ad libitum.

the tail. Oral administration of the test conpound is
performed 1 h before the colonic dlsten3|on cycle: the

BRI RSBRENYE blgnTNe AR MerskfgeyeTe cletia
aémi/ittyﬂbf apddradtal Bmtawd musEkeshis cgcxbrdsdfwrttbal@ eiestro-
istension is c n r
aneepsAvoRHM 'Pbgﬂ%h@r Athe " 3?% sﬁ’ﬁ%@ﬁe“me
i
GBSt 3 S o
df1®.@ shuinin.i Spike barsts aeel redarded as an index of abdominal

contractions.

Distension procedure: Rats are placed in plastic tunnels (6 cm diameter x 25 -
cm long), where they cannot move, escape, or turn around, in order to prevent

damage to the balloon. Animals are accustomed to this procedure for four

. days before rectal distension in order to minimize stress reactions during

experiments. The balloon used for distension is an arterial embolectomy
catheter (Fogarty, Edwards Laboratories Inc.). Rectal distension is performed
by insertion of the balloon (2 mm diameter x 2 cm long) into the rectum, at 1
cm from the anus, and catheter is fixed at the base of the tail. It is inflated
progressively with tepid water by steps of 0.4 ml, from 0 to 1.2 ml, each step
of inflation lasting 5 min. To detect possible leakage, the volume of water
introduced in the balloon is checked by complete removal with a syringe at the
end of the distension period.
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performance of four cycles of distension on the sane
ani mal . LPS-i nduced rectal hypersensitivity in rats

wo paocap®ns t oneal i njection of bacterial PCT/IB2005/001904

| i po- pol ysaccharide (LPS) hgg been shown to induce
rectal hyperalgesia in awake rats. Materials and
nmet hods: Aninmals are surgically prepared for

| hy: het | -
cobe s E FEREERY R b BTSSPl e
cgﬁgé@gg@d‘ﬁ 1:B2PSTgMA& R drichCREmeR ars, Sf LoiseRIO.) or its

es are inplanted in the abdoni nal external _
vehitieg aad restabitistension it cosapwitaat elestremyopraplis gcording of

[ t. Electraod ' ' i f
abridiret eonfaCit s pRabytY 1428 i Wis AnkAt=Rh, o
deterfinNHEhtin iR ptivd iproshiraes vf (B83eor racemit yebamiiherie
cages and kept in a tenperature-controlled ro &Zué
hpgralgasial congitops | the test qopipaund mrtbﬁé/@wi%&i\‘aé% r&3
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r surgery. ectrical activity

hPby afjeetibref LBSI(il ahgtigrpsc! es is recorded with an
el ectro encephal ograph machine (Mni VIII Alvar,

Paris, France) using a short tinme constant (0.03 s) to
v isSH1983ir$ sterilSNEE) (R0, 3sPBARY saline
%g@%ﬁ&&gpéﬁ@%?ﬂ%%sggggelbursts ar e(recgr ded as an )
imnéeiately Bdfdeniseml contractions. Di stension procedure:
Rats are placed in plastic tunnels (6 cmdi aneter x 25
cmlong), where they cannot nobve, escape, or turn

E%%ﬁ#&?’ in order to prevent danage to the ball oon.
s are accustoned to this procedure for four days

before rectal distension in order to mnimze stress

e i ons during experimnents. f T
Thedblndastiey Boar B o6 AL i af188y pLISiS) Rboxetine in
thé asddtinent ESMaadsnisahmnabesi-srpetic . deurBigia alPHN) who fail to
di stension is perfornmed by insertion of the balloon (2
respatichioegabapentind@BRYHEPatnend the rectum at 1 cmfrom
the anus, and catheter is fixed at the base of the
tail. It is inflated progressively with tepid water by
sitiepPoplilbion: Male br fuméiletpatien® aded ¢Bybass epolder, with pain

present more than 3 months after healing of the Herpes Zoster skin rash and
who are also GBP treatment failures. No upper limit on the duration of PHN is
imposed. GBP failures are defined as either:

Those patients who show no or minimal improvement on the Patient Global
Impression of Change (PGIC) after treatment with GBP (1800 mg/day)
administered for a period of 2 weeks

Or

Those who are unable to tolerate doses of GBP less than or equal to 1800

mg/day.

Study Design: Randomized, double-blind, placebo-controlled, 2-treatment
(placebo and active), age-stratified study in patients aged 18 years or older,
who suffer from PHN. The study is comprised of 3 phases: (i) 7-weeks

screening including 4-weeks GBP treatment, (i) 5-weeks randomized
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of inflation lasting 5 mn. To detect possible

| eakage, the volunme of water introduced in the balloon
WO goochewked by conpl ete renoval with a syri ngePEl/IB20e5/001904

end of the distension periog3Experimental protocol:

Rats are injected i.p. with LPS ("1 ng/ kg (Escherichia
treatments andt(ijip &-vaadk faBayv-8» peeed dri ch Chemical Co., St

Louis, MD) or its vehicle, and rectal distension with

conconitant el ectronyographic recordi ng of abdom nal

AR ?i?a‘tléﬁfét WROést é?ﬁl“yf &teRs iftiaRkntar 8 1aleek rimirsperiod during

admnistration. To determ ne the ant|n00|cept|v

delsp@ dtailxepatsf dipgy jll bemainisinede Thetasiieri ihthe severity of pain

s e Brap§0Gonint g Sy SBIRUE Rofkr 4 Bk
pBfod dhnhgfvﬂ’ﬂ@h test will rdcsive GBR Mrdatinent. Siuddeduéity,ithe by
injection of LPS ( 1 nmg/kg,i.

. Al |

pafientgienten & @aveek maéhp%pm pret%r tg r@@g%@téﬁﬁlpecgggg%u B?’“en‘fs
T

WP B U of feBBE e B R iBd R jpehlid A9 uatidnt 2

failurédrand Wi meeat raﬁdqmlziamn eriteribafigo se tveo-metekovashout, are

it ot o e SRS PSR o

r sent
p%@é%%?ﬁm@%@m‘%ﬁéﬁgff?ﬁ A e RS e er
skin rash and who are also GBP treatnent failures. No
pp m.t on.the dura i on .of osed. GBP
THERFEP el Sipe FhinERds 25 SnorPyB inS e B ent s who
OEOW No [of M o malz_g - gvenpolt PR3t hel Patient G obal
I'pr essijon of Change |(PA O)qaftepgtreatment with GBP (

M8 "o oR00T | 80T BIoR' ST BOq L DAL O Zameas
ng;lmeﬂr an;q B I‘-‘EIT'AQ L_I [Q/ gra:l.l.rDA (TTUDCD of GBP | ess

OD = once daily; BID = twice daily; TID = 3 times daily

Randomisation to (S,S)-reboxetine or placebo is age-stratified to those aged
less than 75 (<75, non-elderly) or to those aged 75 or more (=75, elderly).
These 2 age-stratified groups receive treatment medication in the following

manner.

Day 1-7 8-14 15-21 22-28 29-35
(Treatment)

Non-elderly | 2 4 6 40r6 4or6
dose

(mg/day)

Elderly dose | 1 2 3 2,30r4 2,30r4
(mg/day)

Regimen oD oD oD OD OD

Non-elderly Patients

Non-elderly patients characterized by good tolerability at 6 mg/day are
maintained at this dose for the remaining period of double-blind treatment. In
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e Patient Global Impression of Change.

e Clinical Global Impression of Change.

¢ Patient Reported Outcomes

e SF-36.

o Hospital Anxiety and Depression Scale.
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routinely increased to 4 ng/day at the end of week 3
(V6). In case of poor tolerability, a single step dose
w0 e@dooisoh is allowed in the foll ow ng manner: PCT/JB2805/001904
the end of week 3, from3 t@&52 ng/day, (ii) at the end
of week 4, fromeither 4 to 3ng/day or from3ng/day to

ay. Therefore, patients receive either 2, 3 or 4
ng/ day. Endpoi nt sCLAIMS 1. Use of (S,S)- or racenic
reboxeti ne or a pharnaceutically acceptable salt

1t her éffe d)fr(s Sp oraacémi r@bexen“neaorraqﬂh@&ﬁacéutﬁcauytdmeeptable
treat nent of pain condition selected fro

sl dheieal thep@aﬂu faghie ok gimedicpment f@éheéfe%@ﬁﬁt ohaprin
oBﬂHﬁ‘lon Iécﬁga%% Keﬁ’@lpﬁthlgpéﬁyln f%@? ifd gklnd'céﬂﬁé#eﬁén back
ceral paln, ralns

mtmﬂmnnmltmrvqaamgmuscpﬂs%kebmmmmdpm Nischralpain, rpamafrom
acute pain, p{;entral ner vous l%qstemtraurm head

%éfﬂ??s%{ﬁtﬂ‘so% BRRERlYRPAIN, positiaumatichain nins, tangl Fr?'ic
2R BaiR, &&%r&]%éﬂv&%‘ﬁ%\t}\%ﬁr’cra\&né‘%&o il Sn@drSraci gé’ﬁ'xe
accordlngtocalm erein t epancondltlonl

noci ceptive pain. 4. Use according to claim1, wherein

the in condition,i.s a cer.pain. .5. accordi ng.t.o
21'si s atoblS it £ kit ReThiaiR cotifioR 6 Reliidiie
gi.n. 6. Use according to claim1, wherein the pain

condition is visceral pain. 7. A method for the
treatnment of a pain condition selected from

i n Ot hribde P8 £ aréf PE in BERGRONPE PricPEEe

paircceral pain, pain fromstrains/sprains, post
operative pain, posttraumatic pain, burns, r enal

colic, acute pain, central nervous systemtrauma, head
pai n

4931 ISRl e ko SRR cobREHAL Bndor pain
manmmal an effective

5. Use according to claim 1, wherein the pain condition is inflammatory
pain.

6. Use according to claim 1, wherein the pain condition is visceral pain.
7. A method for the treatment of a pain condition selected from

neuropathic pain, nociceptive pain, cancer pain, back pain, inflammatory pain,
musculo-skeletal disorders, visceral pain, pain from strains/sprains, post-
operative pain, posttraumatic pain, burns, renal colic, acute pain, central
nervous system trauma, head pain, and orofacial pain in a mammal, including
a human, the method comprising administering to the mammal an effective
amount of (8,S)- or racemic reboxetine, or a pharmaceutically acceptable salt

thereof.

8. Use of optically pure (8,S)-reboxetine, or a pharmaceutically
acceptable salt thereof, said compound being substantially free of (R,R)-
reboxetine, in the manufacture of a medicament for the treatment of pain in a
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amount of (S,S)- or racem c reboxetine, or a
phar maceutically acceptable salt thereof. 8. Use of
wopicoaloy pure (S, S)-reboxetine, or a phar mackCr/iR2a03/001904
acceptabl e salt thereof, saB®l conpound being
substantially free of (RLR) - reboxetine, in the
patianifrafractoey tof am alpbdi-2-detialigand. t he treatment of pain
in apatient refractory to an al pha-2-delta |ligand. 9.
Use according to claim8, wherein the pharmaceutically
gaccepkakicofdihd t@Elaln®8Swvhepdinxké ipharmacédtizaily @cceptable salt
10. Use according to claim8 or claim9, wherein the
obi@.8)rebaxslinegathe sugnnaie. 11. Use according to claim
10, wherein the neuropathic pain is postherpetic
neuralgia. 12. A nethod for the treatnent of pain in a
192t | B8k doebrding & ¥lair 8o clbiph@swhktein theypain, is eeiropathic
met hod conprising adm nistering to a patient in need
pPaifN. such treatnent an effective anpbunt of optically
pure (S.S)-reboxetine, or a pharmaceutically
acceptable salt thereof, said conpound being
1$ubstigstdcablding teelaoh 10RWRereinibe eeurepatiiie. pais é postt S
)- Oor racep c reboxetine or a pharmaceutically
hapelisnaywrdld®al t thereof in the manufacture of a
nmedi canent for use as a nental performance or nood
enhancer. 14. A nethod of increasing nental

1per f Arnmathodl for thentreatmiery ofpain intahpatentiiefragiempta an aipha-2-
adni.ni s in 0,a patient in.n reof.. an:
R3S 50 MR RSB P8t R 5 Rlighfin pesg of such
treBeh SRC Effé@VeYarR6GRiufaptieamaplrd (S58pedboxetine, or a
pharmaceutically acceptable salt thereof, said compound being substantially

free of (R,R)-reboxetine.

13. Use of (S,S)- or racemic reboxetine or a pharmaceutically acceptable
salt thereof in the manufacture of a medicament for use as a mental

performance or mood enhancer.

14. A method of increasing mental performance or enhancing mood, the
method comprising administering to a patient in need thereof an effective
amount of (S,S)- or racemic reboxetine or a pharmaceutically acceptable salt

thereof.



