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WD 2005/ 025675 PCT/ 1 B2004/ 002943 1 COVBI NATI ONS

COVPRI SI NG ALPHA- 2- DELTA LI GANDS AND SEROTONI N /
WOIBRADERENALI NE  RE- UPTAKE | NHI Bl TORS FI ELD OF A®E1B2004/002943

I NVENTION 5 This invention relates to a synergistic

conbi nation of an al pha-2-dglta ligand and a dua

ser ot oni n-noradrenal i ne re-uptake inhibitor (DSNRI) or

communn B8, oy D0l 3L SELUL o3RG B DEAR! o

RE-UPTAKE

re-uptake inhibitor (SNRI) for the treatnent of pain.
It also relates to a nethod for treating pain through
the use of effective anmounts of synergistic
conbi nati ons of &IEBDORTEHIBNVENTIONNd and a DSNRI or
one 10 or both of a SSRI and SNRI. BACKGROUND TO THE
I NVENTI ON An al pha-2-delta receptor ligand is any
'Tﬁ}seﬁl%ﬁio\ﬁ(hfe& sbt'onéjﬁw%% ﬁfyccﬁﬁ\gnﬁﬁ/d?leoiofm b ﬁa—ZJ&th Y#¥BAd and a
cal ci um channe - elta sub-unit e cal cium
dual serbi@nivehoradmpiding- rée.lmakesiﬂubmn(DS@m rarserse ar rottheof aofelective

serotonp}e % et %lfﬁ,lélﬂl%étoé &eﬁ%ﬁ/\%ﬁ: @QQ&}?\/&:%?Q%? Elre?ﬁg | nin&uri)?tor (SNRI)

for the Qte%%ﬁ&ﬁy(ﬁkﬁhm J 1t 5366 @816kes o aThibthb@Wor AB&inGe pdh through the use of
Woodr uf f J-Bi ol -Chem 271 (10):5768-76, 1%

(t
effecuvp)a:m@@tsgof synergistig compingaenset,| anzalphng d@lrﬁjhgang an@@ B/SPNRI or one
N?gi?{ 184 (1):35-43, 2001, (types 2 and 3); E.
Orbmhl\?éra T %HRngbauer and F. 20 Hof mann,
. Phar ni acol . 59 (5):1243-1248, 2001. (types 2 and
3) and N. Qn, S Yael M L. Monplaisir, E. E
Codd, and M BAGKGROUND TOTHBINVENHON 6o’
(3):485-496, 2002 (type 4) They may al so be known
as GABA anal ogs. Al pha-2-delta |igands have been
Qasdphdb2deforeceptoniigaad i0dnyi mdiect mdiiksh biﬁdnstotaﬁg sub-8%pe of the

known al pha- and, _gabapentin rot'nr .
humman SCHEH SRR £ aFOHERT L0 PO iy ai B sgelt stB-uni
compnge%sacl{dn}?&g of Fecbft6r ABLIS A \Mﬁﬁ:ﬁﬁ%ude%n 'd@schB@d ﬁﬁh@ Gterature:

famly conprising US4 . The conpound is approved

e.g. N. Sofe¢,HePt Beatm@dhU. Dﬁsswyhbqyéyoéfnw ReThopew hind (pa\.iV opdruff,

s-miol- B8 20 TIRTR 05108, (gl 37 B Sukkatler 2 bione T2 Su.

J.MembSBBE IS8 (DEZ5- 431 2591 3&@@@2 BAd §)1tE.aVIpais¢ Bt Kdibauer, and F.
publi cati on nunb 2005/ 025675 PCT/ | B2004/ 002943 2

HOfmaEPé‘iqlaf?@V@Zngn”_a@ 12¢0AAH, 280t (pen? fehd); aseMNuRin 5. fisgel, M.
L. MorhbIERIE . Cgcgddggrlﬁdnﬂp§YD%Qiréaﬂ MBI} d205):488496, 2002, (type

4). They may also be known as GABA analogs.

Alpha-2-delta ligands have been described for a number of indications. The best
known alpha-2-delta ligand, gabapentin (Neurontin®), 1-(aminomethyl)-cyclohexylacetic
acid, was first described in the patent literature in the patent family comprising US4024175.

The compound is approved for the treatment of epilepsy and neuropathic pain.

A second alpha-2-delta ligand, pregabalin, (S)-(+)-4-amino-3-(2-

methylpropyl)butanoic acid, is described in European patent application publication number



Further, International Patent Application Publication
No. W0128978, describes a 5 series of novel bicyclic
w@rioso2aes ds, their pharnmaceutically accept abl BCEHEB264/002943

and their prodrugs of formula: wherein n is an

integer of from1l to 4, wherge there are stereocentres,
each center may 10 be independently Ror S, preferred
corrpounds bei ng those of Forrrul ae | -1V above in which

Is an integer of from2 to 4. Mre recently

EP6413€t0e phani arbarorpalsen: tragplent %@f@h i be | teeat ey <Pfu gPiggpsy and in
EPO9¥%%/f§L t%ggrfeatg‘?e‘?ﬁr{)fe&%ilogl pha- 2-del ta |igands of the

H2 HO2C NH2 R1 ; RR Rl R2
(III) H@CNH2A R1R2H02CNH2 HO2C NH2 HO2C NH2

@th}z ﬂp{en@wn%z@r}t” pl)cap&%(lfl?l%hqut ( I.?.@b}i@i{%ﬂscﬂbes a
5  series S%&l&g Eﬁ%/clgé ﬁgﬁfc{fé,l }&%ﬁk&%&{&\}&%&f dﬁ%é‘l%llﬂ'[péglti, Hha their

C NH HO2
prodrugs of formula:
i co,g DN COH
; ; %(CH) E%/[\(CHO)H Ej
2 n
(CHyn (CHZ)H
I I m

wherein n is an integer of from 1 to 4, where there are stereocentres, each center may
10  be independently R or S, preferred compounds being those of Formulae I-IV above in which n

is an integer of from 2 to 4.

More recently, International Patent Application Publication Number WO0O02/85839

describes alpha-2-delta ligands of the following formulae:

HO.C THE HOg THZ HO,C  NH, HOz? NH,
R1 "@“HZ R1 R R2 O
R1” “R2 R1” R2
® (n (i (Y}
Hozcl: NH, Hoz? NH,  HOC r]le Ho,C THz
d‘:ﬁ(m A1 [T R
R2 R2 R2 R2
W) (v)) (vily (Vi)
HN HN AN
HO.C \b \\\\\\ >HOC \‘:DHOC\/D \\\\\ HOZC\/ED
(X) ) ) (x)
Hoc N, o TH"‘
HO,C THz HOZCl) NH, HO,C l]le 0, \He R
A1 ?Hz R1 gﬁe @ Q
R1 R2 R Rz gl

(X1 (XIV) (XV) {Xvi)

15 xviy
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(XV) (XVI) x R1L R2 (XVI1) WD 2005/025675 3 H2N H2N

HO C~" HO2C XVl H2N H2N H02C 1 ', DHO2CN XXI'1 Xl X
woos023d2N  HOR2C, H2N, HXRC, ~ XX XXIV H2ZN\  PORB2612002943

HO2C~ J XXI XXV PCT/1B2004/ 002943 wherein R and R2

are each independently sel ecged fromH, straight or

branched al kyl of 1-6

HN H,N HA HaN
Hozc\m_h:m) Hozc\‘"_EO HO,C v[[ j HOC VEO
XVIIl”l XiX X):’l XXI
H,N HN HN HN

Hozc\m_h:.«DHozc\“"ll__@ HO,C VE[ :> HOC  § \/:

XX XX XXIV XXV
wherein R and R? are each independently selected from H, straight or branched alkyl of 1-6
carbon atoms, cycloalkyl of from 3-6 carbon atoms, phenyl and benzyl, subject to the proviso
that, except in the case of a tricyclooctane compound of formula (XVII), R! and R? are not
simultaneously hydrogen; for use in the treatment of a number of indications, including pain,
together with combinations with: selective serotonin reuptake inhibitors, e.g. fluoxetine,
paroxetine, citalopram and sertraline; mixed serotonin-noradrenaline reuptake inhibitors, e.g.
milnacipran, venlafaxine and duloxetine; and selective noradrenaline reuptake inhibitors , e. 8.

reboxetine.

International Patent application No. PCT/IB03/00976, unpublished at the filing date of

the present invention, describes compounds of the formula I, below:

Rs R, Rs
NH,
RZ R1 RS
CO,H D

wherein R; is hydrogen or (C;-Cg)alkyl optionally substituted with from one to five
fluorine atoms;

R, is hydrogen or (C;-Cg)alkyl optionally substituted with from one to five fluorine
atoms; or

R; and Ry, together with the carbon to which they are attached, form a three to six
membered cycloalkyl ring;

R; is (C1-Ce)alkyl, (Cs-Cg)cycloalkyl, (C5-Ce)cycloalkyl-(Ci-Cs)alkyl, phenyl, phenyl-
(C1-Cy)alkyl, pyridyl, pyridyl-(C;-Cs)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-(C 1-Cs)alkyl and said pyridyl-(C;-

Cs)alkyl, respectively, can be optionally substituted with from one to three substituents,
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carbon atons, cycl oal kyl of frohm 3-6 c_a;(t))ont ﬁ;?rrs,
nzyl, subject to the provi ,
W(ggﬁe;lg%lz%?gdt Eg cgse of Ja tricycl ooctane conpouPdr/m¥2004/002943
formula (XVI1), R and R2 are not 5 si nultaneous:cy
hydrogen; for use in the tregtment of a nunber o
i ndi cations, including pain, together wth
conmbi nations wt h seI ective serotonin reuptake

- t al opram
prefefa%!}) Q’étb%?oéplzﬁ@ toiﬁ %gt@lggfémnﬁgngﬁgé%iygémcgdefaromfmﬂ@kﬁ fluoro,

amind, Mirb] ¢y@hs, (@1-@3)a1k'§!dnﬂﬁ8' (@%?%dr 1 op yr %q?ﬁ{ftgfgél with from one

| oxetine; and ‘selective
to thrq%ﬁﬂ&gmeoatgms adg (Ci-Conlbmey ioptonal idb&teﬂufbﬂt Wan %oﬁ%&ntto three
RRYication No. PCT/1B03/ 00976, unpublished at the
ﬂuonn? ng date of the present invention, describes
db,nlp diydebgenfor t(tlfrdsﬁlkrﬂ' |0?t1&>na1199s1u9%’¥it1>1/t\é§ 8{)?{ If}{)%[l%r'besw fiye fluorine

hydrogen or (d )al’kyl optiona _
atoms ’f?/om gne to 1£|ve 15 fli uor| ne atons; R2 is hydrogen or

gLt ted fromone to _
s Epplor PCLERIR LpRigiy mubieitied ith frem anate fvee fluorine
atoms; gad¢ bon t o Whl ch they are attached, forma three to six

20 R3 (d - C8) al kyl ,
%&;@%&3& bisykaizlsncs) cycl oa: Eyl (O - C3) al kyl ,
Dh@ﬁls{élma@aﬁf&g% (fc% agfg)s 4% re yridyl, NCH -

rid ‘H-, or pyridyl-
\%ere?/n each of the foregm ng al kyI noi eti es can be

d th fromone to five fluorine
R/thnb,rs lr(%fl S b%%%fgcﬁalgﬂdyﬁ SRgPatedrarg distirbances indmainesircurits that
convey atgosis ,usmg Feﬂmg h%n@a%ﬁie%ﬁoﬁ‘{bgﬂtal}ﬁe 0 og e gampn%rneg%transnntters
en an ri Ty

1ncludepg§g gl @fﬁ@gram [@H anmdremnaphriye (Myidrélﬁhna)g a@%l%ﬁaﬁ{%e These
neurotrdnSHRELS fr%ﬁ\fell Yront @l r{%ﬁ pt onald ée%é?s(smt%tgaligge% (\{Vle the synaptic

one to three su

cleft) anddind B%W@Qﬁ&é&l@f(ﬁlftﬁé Mz\ée‘@f%@ed‘ 8 19 bf e elicits
om chl oro,

i tuepts, independently selecte
mtrace”PFaHS Figes W&lat%ﬁ)lt%c@Vatéyaﬁﬁpon(emcﬁ:éﬁ@I lhyﬁeqmsmgnapug I

Inactlvaﬁgl o&%}saﬁrlﬁﬁlmlg%g t&ﬂgﬂ %%u b3 I&%fiﬂ)fﬂgém yglgﬁ{rqgrgg]gﬁgrg)atcl&nto the

hree fluorin _ S
presynaetmmmt ed with fromone to three fluorine atoms;
R4 is hydrogen or (C-C6)al kyl optionally substituted

wth fromone to five fluorine atons;
Selective serotonin reuptake inhibitors (SSRIs) function by inhibiting the reuptake of

serotonin by afferent neurons. SSRI’s well known in the art include, but are not limited to
sertraline (Zoloft®), sertraline metabolite demethylsertraline, fluoxetine (Prozac®)
norfluoxetine (fluoxetine desmethyl metabolite), fluvoxamine (Luvox® ), paroxetine
(Seroxat®, Paxil®) and its alternative formulation, Paxil-CR® , Citalopram (Celexa®),
citalopram metabolite desmethylcitalopram, escitalopram (Lexapro®), d,I-fenfluramine
(Pondimin®), femoxetine, ifoxetine, cyanodothiepin, litoxetine, dapoxetine, nefazodone

(Serxone®), cericlamine and trazodone (Desyrel®).

Selective noradrenaline (or norepinephrine) uptake inhibitors (SNRIs) function by

increasing noradrenaline levels. SNRIs well known in the art include, but are not limited to,
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RS is hydrogen or (C-C6)alkyl optionally substituted

wth fromone to five fluorine atons; and R6 is
wogasogesns or (G -C6)al kyl; 10 or a phar maceut i P@l/IB2004/002943

acceptabl e salts thereof. Many types of neurol ogi ca

di sorders originate fromdisgurbances in brain _

circuits that convey signals using certain nonoam ne

neurotransmtters. Monoam ne neurotransmtters

[ h
oo ] e s BB AT
desipf@hihe (N@i@ﬁe{ﬂnﬁ@? El?dg}cftﬁl‘ﬁ@ l(Lﬁcﬁﬁfﬁ]l@g ?of%?r%%ﬁ&aanﬁﬁrﬁ e u lr1$t)azep1ne

across a smal
(Remeorrig, Q@prmp,tfezolmninecmhmem hienserint {Bsleidoh®s, bgsepton
intracel | ul ar chang

WerrfiEi S bl irion Tpftebalte Gradrix %@%ﬁgp@fm@wﬁrﬂ}/éemﬁl@?@d

. 0 H H by
viloxafies ($ivaRA®).C neuron. |nactivation occurs primarily
tragsportﬁ?i.e., reupt ake) of the neurotransmtter

back into the presynaptic neuron. 20 Sel ective

' h'b' [o]# R ncti.o _y
R L N g R R
reuptakremfr‘tmm ser&SRin aﬁld\td@felplﬂéPBMﬁb inBluklb QerBiflaxin® QEHQ}?@r@}J VeRbBxine
limted to sertraline (Zoloft), sertraline

metab ‘? Obdasmethylsniaiannes slompipranties (Anaferié®), méoqnprm)metabohte
desmeﬂﬁ fcfdrhhgi‘zﬁﬁlh@ Gy J}Jeﬂﬁé(&%}gggdtg % B %F g grliléltae i }Fofrgml@ or

uvoxam ne (Luvox

Jammlaﬁ?@) its al ternatlve formul at i on Paxi | -CR', cital opram

(Cel exao) cital opram netabolite desmethylcital opram

esci tal opram (Lexapro"), d,|-fenfluram ne

(TRereh®hR(OF hll pafeBiRAE ghﬂ?oanblfxso I\’Hﬁ'l?lé% Eitt ?#ﬁpcaﬂbn are

|itoxetine, dapoxetin nef azodone er
hef"«bYéWIéqlatﬁﬂhW%fn@nW azodone (Desyrel(r)). SQ Sel ective

noradrenal ine (or norepinephrine) uptake inhibitors

(SNRI's) function by increasing noradrenaline |evels.

SNRI"'s wel | kngyuviMARNEORTHH MeVideIoRuUt are not

limted to, WO 2005/02 . /002943

reboxeti ne (Edr onaxo) and all enantiomers of

' / R esi p
(‘heﬁ:%;?g\?n 1en|fr8r%1ndr i Ibir?{é)ﬁ[aﬁj ' tlgc?ﬁalqzy W1t [ﬂiﬁ.ﬁ?-ﬁl@lta ligand and

either a(cmahﬁmwtbml,n rmradra%ne f@uptél@ﬂﬂﬁﬂ)@tﬁi (DSNRI)rdi%hé B#Both of a selective
ezol a m anserl n (Bol vi

SerOtoth’ﬁ?r‘B?j eo‘ﬂhlb(t%n&% ?rfdn% Bylectyg m%@ﬂrmahnm mlkﬁtl@lbltor (SNRI)

results A ERXMNRBRERP A Ot'ﬂe fé‘@?{%m“eﬁp B NFaih Ve lofhde, HeR administered

vi | oxazi ne (Vival
simultaneously, sequentially or separately, the alpha-2-delta ligand and either the DSNRI or

one or both of the SSRI and SNRI may interact in a synergistic manner to control pain. This
synergy allows a reduction in the dose required of each compound, leading to a reduction in

the side effects and enhancement of the clinical utility of the compounds.

Accordingly, the invention provides, as a first aspect, a combination product
comprising an alpha-2-delta ligand and either a dual serotonin-noradrenaline re-uptake
inhibitor (DSNRI) or one or both of a selective serotonin re-uptake inhibitor (SSRI) and a
selective noradrenaline re-uptake inhibitor (SNRI), or pharmaceutically acceptable salts

thereof, with the proviso that the compounds ()-(xxv) of WO02/85839 in combination with a
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Dual serotonin-noradrenaline re-uptake inhibitors
(DSNRI's), which inhibit the reuptake of both

wa@egsnzssrfn and nor epi nephrine incl ude venl af axP@EIB2004/002943
(Effexor(r)), venlafaxine netabolite
O desnet hyl venl af axi ne, cl ongpranine (Anafranil(r)),
cl om pram ne netabolite 10 desnet hyl cl om pram ne,
dul oxetine (Cynbalta(r)), mlnacipran and i m pram ne

Tofrani | ('{1112-' or Janimne(r)). The contents of all
serotopun Eeppiaks iphiption padichigry Thioketinewparnketineh eitalopremrand. sertraline, a

. - - . elo 0 y_ref erence. .
e g R e R R bRl el e R eime ana
duloxeginestsind atriopatir¢riatinaeppuice nhitsitoa) pivteulartielebexdting arcttxaneted.
ei ther a dual serotonin-noradrenaline re-uptake
inhibitor (DSNRI) or one or both of a selective 20
SR OF QMéRati @ SPRuRer hpBbD] ! id Y8mbinati
noradrenal i ne r e?ﬂlﬁ?)rt g%gétl’ hﬁt?lq%?’én??ﬁ(%&ﬁp% Qrs 2@5& ? tgé icg)mbmatlon
product pqppriseRgan alpha-2idelta Higandramdta BSNRADMoneRarboties88RT, and SNRI, or

: 1.0l e si myl taneously, sequentially or
phamas@eggﬁ]acrazlgg]:%p%bﬁ%sagtff)l-f%é%'-deI ta ligand and either the
DSNRI or one or both of the SSRI and SNRI may

i tg{lact, in a synergistic manner to control pain. This

RN gyclic alfas2-delt g5 ofthe prasens iniemtion explllngritedfby the
followia¢hnagsmaeund, leading to a reduction in 25 the side

HOnggf?ect sggg'd enhancenent of the clinical utility of the
conpounds. Accordi ngly, Mhel i nvention provides, as a

first aspect, a conbinatjo %goduct conprising an
e
pf

al pha- 2-del ta |igand BRd &t a dual
ser ot oni n- nor adr enal BT @ ke inhibitor (DSNRI)
or one or both of a sglegtiye serfbtonin re-uptake
inhibitor (SSRI) and a 3B sefective noradrenaline
_re-uptake inhibitor (SNRI'), or pharnmaceutically
whereinyXde prabpeylicdcidor ¢ahlmmxgbé acidibidisdstese;pr ovi so t hat t he
. C ds (i)-(xxv) of WO02/85839 in conbination with
n11s0; 1a8%%§@05_/ 025675 6 PCT/| B2004/ 002943 ser ot oni n
R, R™/RAYBFaRE R hirdas a&%&dp@h’dle%ﬂ%déelfeét@@ﬁ%ﬁi Hnd C-Cs alkyl, or
R! dggroxgtl n]% cital opram and seriral i ne, a mxed _
and Re ppRoAhR n e dgireariagatiee to fupt ake Cy ajlbalkplrring, which is optionally

bstitult {54! &Hel ' i , . venl.af axi e anﬂiy dul oxeti ne, .
S nd A n(g{reaéc{fr &Aapl?%g[{{eg{%pstea%gadi t&?ﬁnb' r&r lsyke o1 & phangceutically
acceptablelsalt éterevé. are excl uded. 5 As an alternative or

further aspect, the invention provides a synergistic
conbi nation product conprising an al pha-2-delta

Ini g3AR1A0Y, SuifdBYRIROIRIONG20R3DGEAN SRl and SNRI, or_s
, phar maceuti cal | ’acc’:ept’a%l ’elksélqgsa?%elzz?egf? Han W and'R® are
independently selected from H and methyl, or R', R, R* and R* are H and R! and R? or R2

3
and R” are taken together to form a Cs-Cy cycloalkyl ring, which is optionally substituted with

one or two methyl substituents. A suitable carboxylic acid bioisostere is selected from

tetrazolyl and oxadiazolonyl. X is preferably a carboxylic acid.

In formula (I), preferably, R, R'™, R? R* R* and R* are H and R? and R® are
independently selected from H and methyl, or R!3, R% R* and R* are H and R! and R? or R?
and R? are taken together to form a C4-Cs cycloalkyl ring, or, when n is 0, R}, R'8 R% R3? R*

and R* are H and R? and R®form a cyclopentyl ring, or, when n is 1, R', R'® R R* R* and
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Useful cyclic al pha-2-delta |igands of the present
invention are illustrated by the 10 follow ng fornul a
W@ 2gos/0£3bY5 R2a Ra wherein X is a carboxylic aci BCDIB2004/002943
carboxylic acid bioi sostere nis 0, 1 or 2; and R1,

Ria, R2, R2a, R3, R3a, a—rd Rda are independently
sel ected fromH and Cl- CG kyl, or 15 RlL and R2 or R2
and R3 are taken t oget her to forma C3-C7 cycl oal kyl

. Iing ;is optionally ;s tuted,wWth,one_or
R arey 5 Y G0 2 e oo oL B - SRR e RS it H . 1P and B

I i s gbd Be 4 I
form o e PR R Rl R tana: 85 Ko Sepay ™ 180
RL, R™ R3:, RAiY RﬁﬁndiRéa ar@ ] andRepad R itiny 2 sptleptes] fingm H and
methyl, or Rla, R2a, R3a and R4a are H and Rl and R2
or R2 and R3 are taken together to forma C3-C7
VIR alﬁﬂanﬂdelm& had s tﬁ@ipfe@é}?chh%eﬁﬂﬁﬁa{rbltllﬂﬁt?ged\’b§/ bhe
one or  two net hyl stltuen A sui tabl e carboxyli
followingdpemwa Gils ost er e |s sel ected from tetrazolyl and
oxadi azolonyl. X is prefer abl y a5 carboxylic acid. 25
In formula (1), preferabl R2a, R3a, R4 and
Rda are H and R2 angI ndently sel ected
fromH and net hyl P— and R4a are H and
Rl and R2 or R2 and takahtogether to forma
C4- C5 cycl oal kyl ri ng',"oﬁﬁ, when n is@ RlL, Ra, R2a,
R3a,, R4 and R4a are H and R2 and R3 form a
V@}ﬁ‘é‘i’lﬁ' entyl ring, or, when nis 1, Rl, Ria,

1 K, S e el i K

hydrogea fod (0314@6)a1kg1 IR4amhlch2geamd (BBCJaH«ytnR Isyfgld@(tgeh}dr (Cllma)alkyl and
R3a, R4 and R4a

R is hy%,ogeq_er @T“%ﬁbﬁbﬁ o a Plﬁ‘i[?awg?alw&?e@?@@,e seli thateofraa ar e
H and R2 and R3 forma cyclopentyl ring. 5 Useful
acyclic al pha-2-delta |igands of the present |nvent|on

Aaceidingitot forneld (Y stitably Rgisl O ngkibRhik methyl) R HRRare R

hydroger'f| aﬁ% 0 or 1. More suitably R' is methyl, ethyl, n-propyl or n-butyl, R?is methyl,
R?®—R®are hydrogen and nis 0 or 1. When R? is methyl, R? -~ R® are hydrogen and n is 0, R*
is suitably ethyl, n-propyl or n-butyl. When R? is methyl, R.> — RS are hydrogen and nis 1, R*

is suitably methyl or n-propyl. Compounds of formula (IT) are suitably in the 3S,5R

configuration.

Examples of alpha-2-delta ligands for use with the present invention are those
compounds generally or specifically disclosed in US4024175, particularly gabapentin,
EP641330, particularly pregabalin, US5563175, W09733858, W09733859, W09931057,
W09931074, W0O9729101, WO02085839, particularly [(1R,5R,6S)-6-
(Aminomethyl)bicyclo[3.2.0]hept-6-yl]acetic acid, W0O993 1075, particularly 3-(1-
Aminomethyl-cyclohexylmethyl)-
4H-[1,2,4]oxadiazol-5-one and C-[1-(1H-Tetrazol-5-ylmethhyl)-cycloheptyl]-methylamine,
W09921824, particularly (3S,4S)-(1-Aminomethyl-3,4-dimethyl-cyclopentyl)-acetic acid,
WO00190052, WO0128978, particularly (1o, 3ax,500)(3-amino-methyl-bicyclo[3.2.0]hept-3-yl)-
acetic acid, EP0641330, W09817627, WO0076958, particularly (3S,5R)-3-aminomethyl-



wherein: nis 0 or 1, Rl is hydrogen or (C -C6)alkyl;
R2 is hydrogen or (O -C6)alkyl; R3 is 10 hydrogen or
w@ Blosapas kyl ; R4 is hydrogen or (C -C6)al kyl ; PGRBEIB2804/002943
‘ hydrogen or (C -C6)al kyl and R2 is hydrogen or
(A -C6)alkyl, or a pharmacegtically acceptable salt
t her eof . Accordl ng to fornulla (I1), suitably Rl is
C-C6 alkyl, R2 is nethyl, R3 - R6 are hydrogen and n

is 0 or 1. I\/bre sui t abl R1 is methyl, eth
5-mettyl-astpaicyicid, RETYBOMIORYS, panisuialy CRERKBHRyerscgehyappanoic

0)
acid, E?ngdﬁ%) =3 911[118{'0 ?&XE | sllﬁs%ﬂl aﬁ&@ﬁ%%(%@%@-ﬁﬁnﬂﬁfSr}}i&ﬁﬂg(%?anmc
acid, ER1 118094, ERMGIQWW@99%OM|WOB30@O6RB WO@ZEX&GSQWOEGMIL

T I T TN

5 pharma%@ut@éﬁ?ﬁ{; @taﬁfe s@itéoﬁl@re%f dﬁl b@whicl @f&ﬁcér@&ratéﬁ%ei%ﬁ By tdf&rence.

presen ention are those conpounds generally or
specifically dlsclosed in US4024175, particularly

%2%%%%%'3%%@?%%3 sor (agresshist eNigBasioa, = i,

7 -
pregabélﬁl glR agﬁ@g\m Pty 2 lo[ glag héi)%%’l]ﬁ%t{d%}d %(1
Aminogegl-éy oty INOIBHE A perdsont anbyC S H1ASiAzolS-yimethyl)-

10 cyclohwl?—inngﬁyi%rou gz(?)g gt%?)fg lAgﬁ%%l %‘nyl 3,4-dimethyl-cyclopentyl)-acetic acid,

one
(Lo, 30Goh)B- &rﬁiﬂtl)ggﬁhﬁlzlﬁb};&o[s :mhéptl3)yweétmem §39, SRIES-Mythiadinetyl-
arti cul ar
-methyB@:tam)tc 2cd.ARS Emtmno é-%e@vkhmarmq acids ¢PDpRIByANNGT €

-meth%dl—%orgg 1% (axl)dvgg& ﬁ%ﬂgﬁhﬁﬁﬁ%gﬁ?@@ﬁ?@%&g%ﬁ& p?an?z}ceutlcally

acceptadledals tRedod, PEROGM %EbferMﬂHaﬁ?ﬂelté/ﬂéHMﬁSﬁ&e present invention
partl cularly (3S,5R)-3-am norret h WD 2005/ 025675
15 arc selqpies) reD 6OAPOI BFeS Hinrlld Ryl éﬁ@%ﬂ%\fwl)bwydoﬁ 2.0]hept-6-

yl]acet?%%%%ﬁ@&%ﬁgﬁxgg’%_ “n elltOh %:tﬁgll ylf)% 0[3.2. O]h%ptc? yl)-acetic acid, or a

pharmdc@dida a&e@fﬂ)m-aﬁtmwiyl - nonanoi c acid and
(3S, 5R) - 3- Ami no- 5- net hyl - oct anoi ¢ acid, EP1 178034,
EP1201240, W9931074, WO03000642, W0222568,

e R AR

20  within fileatisvhasere ofdHB4536ALS; &ptthbtis-isahdr dohmpoends, of doimudé (I1I):

whi ch are incorporated herein by reference. Preferred
al pha-2-del ta ligands of the present invention
i ncl ude: gabapentin, pregeR®,in,
[ (1R 5R, 6S) - 6- ( Am nonet hyl bi cycl o[ 3. 2. 0] hept - 6-yl ] ace
tic acid, 3-(1-
Am nonet hyl - cycl ohgxy
e, CG[l-(1H Tetrazol =%
cycl oheptyl ] - net hyl am ne,
(3S, 4S) - (1- Am nonet hyl - 3, 4zdi net h)dﬁ)cycl opentyl)-aceti
c acid,

-

- 4Fk)[ 1, 2, 4] oxadi azol - 5-on

wherein R; is selected from the group consisting of hydrogen and normal alkyl of from 1 to 3

25  carbon atoms, R is normal alkyl of from 1 to 3 carbon atoms, Z is

-

2
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(1a, 3(x, 5a) (3-am no- net hyl - bi cycl o[ 3. 2. 0] hept-3-yl ) -ac

etic acid, (3S,5R)-3-Am nonethyl- 5-nethyl-octanoic
W@e00d/023638, 5R) - 3- ani no- 5- net hyl - hept anoi ¢ aci dPCT/IB2004/002943

(3S, 5R) - 3-am no 5-net hyl -nonanoi ¢ acid and

(3S, 5R) - 3- Ami no- 5- net hyl - octanoi ¢ acid, or

phar maceutically acceptable salts thereof.

Particularly preferred al pha-2-delta |igands of the

present invention 15 are sel ected fron1%Fbapentin,
X ande @Wﬁh s¢jected from the group consisting of hydrogen, Tluoro, chloro,

bromd (A FRERYT AATPSRE 1) 3 AP o CHABPH

cetic
least orfelef, 38 ands W be{r: athérrthamisgdiygenbiraly 8 o] s8le2ted]frompthe3yip easisting
etic acid,. or har maceuti gal | cept abl e sal t
of hydrogen. fypro, & o bylmeilioese Y_La)fc{ %ﬁ?’ﬁg? FEBrp 3 carbon atorws
and wHelSY Helt&h * di]ﬁseﬂﬁri&'gf&&s PP IR ARnMhibR bPHeMR R, and Z

di scl osure of US4536518, i .e. the cis-isoneric
moietiesompbeiptdohskerfeorimaiivith ¢4iH cpmpMRLIFyeiaGitier thied i B)-enaRtioingr or the

.sel.ect e r t he group . sistin f rogen and
racemi, i P Shpen gy i S0 LR, s ioudfiog a prodrug
thereoft@ aPhbrnadckiticall aﬁéegfﬁble $at (Berbef RO s@l PRFirug A ParicW preferred
2005/ 025675 PCT/ 1 B2004/ 002943 9 X and Y are each
compoyid efcforgulp (Bhhis prstralinpup consi sting of hydrogen
fluoro, chloro, brono, trifluoronethyl, alkoxy of
from1l to 3 carbon atons and cyano, with at |east one

(Exla?ﬁpm g>f ?{SRE fiog usd inehe priesomt Inyetitdgedre FI&{]Uﬂ)gWoiuﬁds generically and
..sel ect romthe group consisting. . o raogen
specifigliygfissIoseh iy o- Q#gr?é?, RarGqUlaT b ARG Ugndh94P REQRER4.7121,
US. 4,55(2@84} gﬁl@icﬁﬁaﬁ? Q:RQIB}@?&BQ B3 pdrds ?ﬁrﬁbﬁlaﬂ? ﬁ,lifgﬁﬁﬂramil}e, US.

cis-isoneric” refers to the relative orientation o
3,912, MBe4 MR, padicHlarlydemokaimeod. St hB14,081,0he36 parthopladyt h

sai bej.n i ther the - ti r..or the
Muoxeti Bl & e ar B U R RS e i ¢0F g0 parivilrly
paroxeGfd, [esRAAE |C?;§h(ﬁ:ﬂ)ﬁ‘ﬁe[ﬁﬁ] ahd KORBIneO6r phaRhdutallyt R8ERM e Mits

a pharmaceutically acceptable salt thereof or of said
thﬂembﬁﬁdfM@KhﬁHQHK@ﬂEmM@ﬁh@ﬁ@ﬂéﬂﬁ%ﬁﬂw@onpound of formula

(I'11) is sertraline. 10 Exanples of SSRIs for use in

the present invention are the conpounds generically

dnitabls BSRIE f@alsk withi the prsad inventibriSincthdd 8&tal, sertraline
articularly sertraline, U.S 4,943,590 [RE 34,712

metaboljteglemetipdterisgine, Hapxating nerflyoxetipe(fioxetine dgsmethyl me’!aiaolite),

. . i 3 - | Re, .. i .
xS AN 5 PR, iy oyt
metabodije3de$mB i) citdlop2hn, b it gdapramncdil-femiflyrahiing, | fampsedtinegifotdtite,

icularly fl [ . S. 2,74
cyanodgfhgggﬁ,izs’etiggr ng)gﬂt]glrﬂ 1¥;>fazal6I o%)é,e ct:elnrgf '1L1Je gnd t%éz% one, o?’
pharmaceutically acceptable salts thereof. Preferably the SSRI is sertraline, or a

pharmaceutically acceptable salt thereof.

SNRI’s useful according to the present invention include the compounds disclosed in
US4229449, i.e. the racemates and optical isomers corresponding to a compound of the
formula (IV)
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par oxetine, ifoxetine, cyanodothiepin and |itoxetine,

or pharnmaceutically acceptable salts thereof, all of
wokiosi2zmre | ncorporated herein by reference. AT/EH2E/002943

SSRIs for use with the present invention include

sertraline, sertraline 20 nejpbolite

denet hyl sertraline, fluoxetine, norfluoxetine

(fluoxetine desnmethyl netabolite), fluvoxam ne,

paroxetine and its alternative formulation, Paxil-CR

am®, | - f enf | ur ani ne,

desnet hyl ci t al opram
f enoxetine, | foxé@h@zcy nodot hi epin, litoxetine,
dapoxeti ne, nefazaodonegr,cemny cl am ne and trazodone, or

phar maceutical |y acceptaﬁle gal-ks thereof. Preferably
the SSRI is sertraline, or a|25 pharnaceutlcally
acceptabl e salt thereof. SNRR,s usefufyaccording to
the present invention include the conpounds discl osed
in US4229449, i.e. the racemates and optical isoners

rrespondin 0 a.co. d of the,K fornmula (I1V) ¥
preferabfi b7 SORR pse Lo Dr RITOAF S5 S oebine e P prewlrdige i
formulh ¥, WH&eti t ut ed propanol am ne and nor phol i ne

derivatives, corresponding to formula IV, wherein 5 n
n and e, idependenilideBendent |y, 1, 2 or 3; each of the

[ ey sane, or different
cach oftp €U KA i e Oind B BRRRL B il b hato-
Cy -Cg all§1; aquklmxy, CCICs Deoxat @ytcmkyl@@abﬂlauy%ubﬁttuﬁedte@?'lr AL} alkyl
Cl-C6 al kyl optionally substituted; aryl -
Optlonadlwkvltm@fh %mlaﬂlycs allsexy eRfimally sw@gtuted:esNoe N - R6 10
wherein R5 and R6 are, independently, hydrogen or
Cl-C6 al kyl, or two adjacent R groups or two adjacent
R1 groups, taken together, rmthe -O CH2-O radical;
R2 is hydrogen; Cl-Cl2 al Kyl optionally substituted,
or aryl- Cl-C6 al kyl; each~of the groups R3 and R4,
whi ch may be identical or d|%¥erent i s hydrogen,
I
wherelﬁ;k's @ﬁdﬁ I 1nd§erf€i@ﬁt!l}p'ﬁ %?@%%Zdﬁ%q&q crr@%o a%tcel:n(t) rl]{a%rogps or
two adgg@gﬁltgmlmg, taken together form the -O- CH;-O- radical;

Ry is hydrogen; C; -C» alkyl optionally substituted, or aryl- C; -Cg alkyl;

-

each of the groups Rz and Ry, which may be identical or different, is hydrogen, C; -Cs alkyl
optionally substituted, C; -C4 alkenyl, C, -C4 alkynyl, aryl- C, -C4 alkyl optionally substituted,
Cs -C; cycloalkyl optionally substituted, or R3 and Ry with the nitrogen atom to which they
are bonded form a pentatomic or hexatomic saturated or unsaturated, optionally substituted,
heteromonocyclic radical optionally containing other heteroatoms belonging to the class of
O,S and N; or R, and Ry, taken together, form the -CH., -CH,- radical. A preferred

compound of formula (IV) is represented by reboxetine.

Examples of SNRIs for use in the present invention are the compounds generically and
specifically disclosed in U.S. 4,229,449, 5,068,433, 5,391,735, particularly reboxetine, BP
908,788, 980,231, U.S. 3,454,554, particularly desipramine, U.S. 3,399,201, particularly
maprotiline, BP 1,177,525, U.S. 3,637,660, particularly lofepramine, Neth. Pat. Appl.
6,603,256, U.S. 3,534,041, particularly mianserin, U.S. 4,062,843, particularly mirtazepine;
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C3 -C7 cycl oal kyl optionally substituted, or R3 and R4
wWth the nitrogen atomto which they are bonded form
w@2@senesmrdm ¢ or hexatom ¢ saturated or unsat UPEI/ERR)04/002943

optionally substituted, heterononocyclic radical

optionally containing other teroatons belonging to

the class of O S and N, or and R4, taken together,

formthe -CH 2 -CH2- radical. A preferred 20 corrpound
resented by reboxetine,

U.s. %51% §Q1§r89és‘é1§$09qg@alﬁlﬁél§@ﬁtt0m%®#?ﬁTéhS é§é5t1% Teitos,

SRR 055 6 g, SRechia sl ehenet

oxapratidine xed femelanfife, oﬁﬁl&;ﬁﬁ&uﬁ@ﬂl}{ a&3dptatle Salts3Ihetbdf, 3B 4f which are
articul.a desi pram ne, U. S. 3,399,201, particularly
incorp teﬁ&ﬁF%?Lﬁf‘rf enggp 1,177,525, U S. 3,637, 660,
particularly I of epram ne, Neth. Pat. Appl. 6,603, 256,
U S. 3,534,041, particularly manserin, US.
@r@@iiicmanpba of SHRIsadcording todxepiesat invediA0i0slude sbpsetine and

o TR AN B B i b
Imrtazg[nﬁ@1 lzeﬁlZﬁtxmeF(aés*chﬁéd ATy Pyerd b a6 60 12Bghpkbtiine, feéolamme

819, 706, 3, 885,046, particul arlg ggr opri on,
tomoxefign AT Pih ancHbipronsion) Byrrerrioometghelitahydox ymre

I
SNRI isfselStBll sroacmapidiitine, desiplagmify, apmpionNiedotdtian ahd SlSJﬁboxetme, or
reboxetj ne an all enantiomers of reboxetine, ie.,
a pharmpgeptieglly aepept Pﬁa”&‘é@%r ani ne, maprotiline,
| of epram ne, mrtazepine, venlafaxine (described in
US Patent No. 4, 761, 501), oxaprotiline, fezolam ne,
tIOPNR Estuisaf]l acdoadisgtd the aredersupvention ory be tlbustgateiddry the
q‘l Qkﬁl [ tLg h% roxybuproprion, 10 nom fensine or
COMPOYRYS a pharnmaceutical ly acceptabl e salt
thereof. Preferably, the SMRl i selected from
maprotiline, desipram p,\go/pl on, reboxetine and

S, S-reboxetine, or x-& \U{Ig{acal |y acceptable salt
t hereof DSNRI's usef Ul Rig to the present

i nvention may be |Ilustrat by the 15 conpounds of
formula (V) N Ym (V) wherein phenyl ring A and phenyl
ring B can each, indepe y, be replaced by a
napht hyl " V)

wherein phenyl ring A and phenyl ring B can each, independently, be replaced by a naphthyl
group, and wherein when phenyl ring A is replaced by a naphthyl group, the ethereal oxygen
of structure I and the carbon to which R® , R* and NR'R? are attached, are attached to adjacent
ring carbon atoms of the naphthyl group and neither of said adjacent ring carbon atoms is also
adjacent to a fused ring carbon atom of said naphthyl group;

n and m are, selected, independently, from one, two and three;

R! and R? are selected, independently, from hydrogen, (C;-Cy)alkyl, (C,-Cg)alkenyl,
and (C,-Cy)alkynyl, or R! and R?, together with the nitrogen to which they are attached, form
a four to eight membered saturated ring containing one or two heteroatoms, including the
nitrogen to which R' and R are attached, wherein the second heteroatom, when present, is

selected from oxygen, nitrogen and sulfur, with the proviso that said ring can not contain two
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group, and wherein when phenyl ring Ais replaced by a

napht hyl group, the ethereal oxygen of structure |
wa@p@sokss7tar bon to which R3, R4 and NRLR2 ar e BCT/ER0e1A)02943

are attached to adjacent 20 ring carbon atons of the

napht hyl group and neither pf said adjacent ring

carbon atons is also adjacent to a fused ring carbon

atom of said naphthyl group; n and m are, seI ect ed,

i ndependently, fromone, two and three; Rl and R2 are

adj ace@@(@%ftr\eaﬂomﬁ ﬁﬁ@ﬁé@ﬁd%‘ﬁ‘ﬂ‘l splfur piommshyrad Blerein patd ringypav@ptionally
be subs(t%e&:ﬁ e@a{\}\ﬁiﬁ b%nl'ﬁl r@%ﬂe§ Gh W&{%{B’ {?ref‘ srubgﬁ'tugﬁg %:Ec £d.

e “nitroge are at
1ndepen¢ﬂemtlly1 frét leydfaxyrantl gCeiOghatkylrenber ed sat ur at ed ring

R S, SHcha sy v o ieeh b oo bt BT pigaly
substltut%Q Q\H{hdfr&ﬁtoﬁé RAALD FIMMHEB aRIn&S @PR3 ah& ﬁ;%@%&ﬁére&@tﬂ fHfeMarbon to

oxygen, nitrogen and sulfur, wt oVl SO
which theyiate atfagheds fornnafouc mwelghtrm@mberv@ sﬁ@mﬁbcﬂ) 2&Bdsyclic nng, and
cent

PCT/ | B2004/ 029 12 .
wherein S0 P OIS P R Ll DR R NG BURLg TG "y Fom ome to

three suSypitucRfiXeltteddRdSpEATEAt T e RldreAbh@lt eCHugi;ng sites
W t.h f.&%m one to three substltuentE? ]lecte

R ene eﬁ@gptiier itl tetjiegsryo whirhy RY iGeiashed/and the cagihen to

R t t
which R élzﬁ%%e?de F I{J]O%glﬁqﬂ&ﬁlger %at{.lfat%q H%S %Elrrbfn%o %e ord two
heteroatbms Jtihclading Ithmiltrl‘j@rﬁb evtEch Rt isRRadnet], Mherdin gt feeondhdtbroatom,
the carbon to which they are attached forma four to

when presegh s $pkicte feam oay e aRiEgetsloRiAT Withithgyproxisq that said ring can
not cont?MﬁﬁvS'aﬁ a%@tg g%;é?lgat&ﬁé’ oOfd ﬁﬁ%ﬁtysﬁﬁu%&ﬁé 'a'hﬁtr\&g%ré?ﬁ said ring

aval | ng sites w romone to
may optenbdy bd: siEntisitasielt avdikble hindlep eisdewith from poertddreoxpstinehts

e TRt Cop T
dadh Riik 8616@EH, il RpBARNILP UTorh ﬁy&‘b?% RG0S, ediss! Hﬁ(ﬁ%egromo or

rin cont ai ni ng one or two er oat ons, | ncl Udl ng
iodo), (Ghi € Dal§eroptionsil wibstiatedsvith fromived, towhree Sunring atoswse CEnel

het resent ect.ed from ox :
CoatkorQseRBN Shan R A3t 14 BT HTPRE et Sl Ffpyamino.
(C1-Cy)tigylaminet dic[o01- %ﬁlﬁyﬂ@nﬂdﬂ ARE(U= @)(mm)akﬂwsogmﬁmband SO,(Cs-
acent. sul fur atons, and wherein said ?j{
Ca)alkylo}y{wrSWam andde’ e sty eDeRacay i ram ty%@maﬁl@( CGeyplkyl, and
plszerowblgg' e to three substituents 15 sel ected,
epen en from hydroxy and (d -C6)al kyl ; each X
ech Yeb sdeael], 1mde¢elmend¢,rftdm hydrogmjmjr@(gﬁnyl :hlall hald;i -
bronmo o

flu )
“GBT ‘i%BrE’EFPW%P B e et i ORGSO H HEE N%rqaaéorma
ring; and®{bY Hﬁl’eas(t gne Xh @l Qxer #‘?ﬂfgge ({d RUEI@R%I?)OEH om
onetRZ reefluorlne ato ano, tro,
hydrogeg, i) B4 juad Ry hrgrseleoted dindgpeients) fid).kryhi'dmgﬂoand (C1—C4)alkyl and
(iit) ﬂnglﬂ:\)“r)s(mon@— %gdls%s)tﬁ‘llltle(«y with,Sr(elépNeg 1vely, one or tv&ocilalo groups; and the
pharmaceutically acceptable salts thereof. Compounds according to formula V are described

in WO 00/50380.

Suitable DSNRIs according to the present invention are selected from venlafaxine,

venlafaxine metabolite O-desmethylvenlafaxine, clomipramine, clomipramine metabolite
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20 C6)al kyl, wherein R5 and R6 are sel ected,
i ndependently, from hydrogen and (O -C6)al kyl, and p
WO 200202675 one or two; and each Y is sel ected, PCT/IB2004/002943

i ndependently, from hydrogen, (C -C6)al kyl and hal o;

with the proviso that: (a) nore than one of NRLR2,

CR3R4 and R2ZNCR3 can forma ring; and (b) at | east

one X nust be other than hydrogen when (i) R3 and R4

are both 25 hydrogen, (ii) Rl and R2 are sel ected,
desmedlm@a@a@@ﬁm,ﬂﬂ%mﬁ Hjleeigen anHintorantyg.riapharmaggutically
accepta{b'(leés éa)étc[q%:ﬂégﬁ q)rh%ﬁg@ g)b:él\{lﬁg a a?%tétﬁﬂé &%s éﬁl?\hentmn are selected
from rmh’rampmix; du]tov(etﬂiel and yedlefakalel or & @hhﬁndcb&ﬂi@(bl@/. acCEprgdel alsthereof,

according to fornula V are described in W 00/50380.

30 Suitable DSNRI's according to the present invention

BleSsui8higs) Gl Qfﬁcﬁﬁpb@ b @SRISV&@I@ﬁE)@aH Be '?@zfdﬁ?(&e’cetrﬁnned

O desnet hyl venI af axi ne, pram ne, pram
by evaluatiombbits pasei® aﬁd@@bﬁﬁ&@ﬂ&@ﬁﬂd%ﬁ@ﬁﬂﬁﬁ@@@%ﬂo%d by evaluation of

lclo dul.oxeti ne, .m | na ran
s toxicftf RN ST Bmbenaetas Bte illa RGPt $udihdara
phamadehﬁéae@facueésef erred DSNRI s accor di ng to t he present

invention are selected fromml naci pran, dul oxetine
and venl af axi ne, or a pharmaceutically acceptable salt

A 88lae BB AR e o AR YuRRibhriefls PRV o

combinagiof lcomiptising @hbapesti) of @ Phymas éuﬁ&dlBﬁddc&ptﬁMe it EHbreof, and a
literature nethods foll owed b%/abeval uation of its

DSNRI gelsated frgm vmdaipgng grnlaksinggaeiabalitefpralesmethil viealafaxine,
clomiprétifie] o 19'5%1@% bWilfelhe§ﬁ1 ?ﬁ‘&gﬁuo@]a?ﬁﬁga‘&ﬁfb&'eﬁﬁé milnacipran,

practi ce an alterna urther aspéc
and 1m111rmalrpr es@etor bntherftan &SR sélectedifsom smznal:lﬁe:i, fhuoxetine, fluvoxamine,

inatio ri si ng.gabapentin,
paroxetif AR Bt PP Bl A EL G TR GpTclaminea B
cyanodoﬁﬁgﬁﬁ bedlifoxeriey 8,4 ﬁﬁﬁfﬂaé@nw%/ﬁ? lagd m@tHEFéofi‘ bold dn&NRI selected
esmet hyl venl af axi ne, clonipra cl om pran ne
from rebesetiso 8iSteboxstines dwllpmrmnﬁ,pnqmthne,duf&pxm,ennansenn
am.ne, or _one or bot

mintaserg PRELPORE, (P RER LR S o Bep Rt v prirRacellianty

acceptablld satakearbfand beirPhi@xRbhmAlly Cictehtle aks. A particularly preferred
d,l -fenfluram ne, fenbxetine, trazodone, cericlam ne,

combmappgggmpm;s ga@a}pgﬂ%m ne ﬁemmeb {nglx)@q:lpw@? dgloxetine, Venalfaxme,
r NRI
mepro AEREENHE iR DAL 0SS A, W S

pharmacedetidaly aodepeablewapis.oti | i ne, | of epr am ne, manserin,
mrtazepi ne, oxaprotiline, fezolam ne, tonoxetine or
buproprion, or a pharmaceutically acceptable salt

Asrh%ra@t@fnatl%‘gl ituﬁﬁélr fsg&"t‘()f‘ﬁfégy @‘g iAVEnAGE SRERR ?ro%ﬁieﬁsa'
A particularly preferred I nation conpri ses
combinatjed apepitising amgahahe apdl a$MNR bsé¢leeied fisohm aenl;afa*xme venlafaxine
metaboh‘fj bo&ésmet yIvenIePaxme é(lormpramme clomipramine metabolite
desmethylclomipramine, duloxetine, milnacipran, and imipramine, or a combination with one
or both of an SSRI selected from sertraline, fluoxetine, fluvoxamine, paroxetine, citalopram,
d,l-fenfluramine, femoxetine, trazodone, cericlamine, ifoxetine, cyanodothiepin and
litoxetine, or a pharmaceutically acceptable thereof, and an SNRI selected from reboxetine,

S,S-reboxetine, desipramine, maprotiline, lofeprarmine, mianserin, mirtazepine, oxaprotiline,
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maprotiline, desipramne, buproprion, reboxetine or
S, S-reboxetine, and their pharnmaceutically acceptable
W@ 2006825645 an al ternative or further aspect of PCHEB2004/002943

present invention, there is provided a 25 conbination

conprising pregabalin and a NRI selected from

venl af axi ne, venl afaxine netabolite

O desnet hyl venl af axi ne, cl onmi pram ne, clom pran ne

net abolite  desnet hyl cl om pram ne, dul oxeti ne,
fezolapinaempreiine os BHPIORTIPN. A Pharmceyticalnprasatablsrsaliithareefnand

{.e ]

their ]“ﬁfarﬁg eﬂﬂ&fllﬁ{&pﬁ%ﬁhe §aﬁ gtpecxg}cfg[aggf]nglf fr%?{:%lﬁgigerlté%l comprises
pregabdlin addemfe af seriatiae, Ifnm}pein deloxttimez velaifexine anambahaa)e,

i f.oxet cyapodot hi e nd 30 litoxetine, or,
desipraspige. ﬁ%eewweéle Oxehing ebgéblre OXSHEE B, thejiehasmaesfipally acceptable
salts, Sel ected fromreboxetine, S, S-reboxetine,
desi pram ne, maprotiline, |ofeprarnine, manserin,
mrtazepi ne, oxaprotiline, W 2005/ 025675

004/ 002943 14 f | am
o BEPOA Pt OpfilieE sdort aians proSEL Bty Hesp s provided a
comblﬁéﬁ%ﬁ %Qﬁlpnﬁﬁg (ld'c @&'5&)(@%@%5&1%}‘&0[@9%@@ f)-8@ikScid or a

A particularly preferred combinati‘on conpri
pharmgmengeablalaceeptaide ittesherbofs end a BISNRI, or wné mabntp loﬁmn SSRI and a SNRI.

ul. oxeti ne, . venal f axi ne, rotl line,, S|
Suitably, [t s Pmldqd@bf&mw@wmg §n%816%%m&§1 gﬁg%@eﬁmm
methyl%@%@[@ 1h&Rl3- ‘TYI) BCARPLAPNS Cglén?é’dehﬁcal ﬁ{teﬂﬂé DB thereof, and

ternative or further aspe he pre
a DSNRIII vaentédbirpmtvierlagaxiing:, perdefiastiod nwtalmhtatﬁ){dmmcihykvenﬂpfaixﬁien g

B g e
and imig@hBRf or HeGr BofAIHRI SINT sefe6tcd 'Troﬂ?ie'ﬂtrﬂfneaﬂué%ﬁhe i oRamine,
NRI. 10 Sui tablﬁg there is provided a conbi nat’i on

paroxe@gwrtalgp@@ ddrfprflupmine; fean@gting, praloag eeoiclamine, ifoxetine,
TR B I S —

from réb@lxemteﬁs Sticboxatian) dkiprartige, Mestbalig loTepramireboliddserin,
O desnet hyl venl af axi ne, cl om pram ne, clom pram ne

mirtazgpincs BEHATOEinse EFRIARY IS [IRPYSIRRPR Bupramcas( @f a ﬁb_»almaceutlcally
oot BAGHEF00 o0 0 b AL ARy Ohnfe Sty BBl B S

combinzgiboxeiptisss (CoBeal5e)) (Ramind- methgelntslbym@[mmheﬁtaxplxewnemd and
trazodone, cericlamne, ifoxetine, cyanodothiepin and
one of periraline, MiBacigrang W p%GtRg cYapelEHNe. yapERtdie a IPEDIRRERS SRPTOpTion,
boxet i ne,
reboxef o S borR b ahd i O SR i e P
n1rtazep|ne oxaprotlllne fezolan1ne t onoxeti ne or

ro , or. a pharma ically acce
t/‘\r%’ré% ofz?ﬁareefﬁ“é% aSB?%P?rE@éIE?SeETaIF’I"?}“@E @‘59&’5‘%@@%‘? fsselected
from: A parti cul arl y preferred 20 conbination conprises

(1a, 3(x, 5a) (3-am no- net hyl - bi cycl o[ 3. 2. 0] hept-3-yl)-ac
gabapeatin andasegtraline;

gabapentin and milnacipran;

gabapentin and duloxetine;
gabapentin and venlafaxine;
gabapentin and maprotiline;

gabapentin and desipramine;
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one of sertraline, mlnacipran, duloxetine, _
venal f axi ne, maprotiline, desipram ne, buproprion,

WO elspeierhe or S, S-reboxetine, and their PCT/IB2004/002943

pharmaceutically acceptable salts. As a yet further
preferred aspect of the present invention, the
conbination is selected 25 from 30 gabapentin and
sertraline; gabapentin and m | naci pran; gabapentin
and dul oxetine; . gabapentin and venl af axi ne;
albppeetift ¢ RIHEORIABT oti | i ne; gabapentin and

g%gﬁ%g&lg%eb #4005/ 025675 PCT/ | B2004/ 002943 15 5 10

gabapentin and bupropi on; gabapentin and
gablyexeh aneS,S-gbbagiewf i n and S, S-reboxetine

ﬁ%gﬁggﬁ%#gﬁggﬁgégéggg::Ee;ndpgﬁggSZL:Ee?ndpregabalin
;ﬁ&ﬂbMﬁP&ﬁﬁﬂﬂﬁ&ﬁ@anPregaba|in and maprotiline; o
pregabal i n and ‘desi pram ne; pregabalin and bupropion;
ppegabalbeadnidduenktineboxet i ne.  pregabal i n and
p%égsal_)arlllenbe(l)n)ae\}eini]a%xine;

pregabalin and maprotiline;

pregabalin and desipramine;

pregabalin and bupropion;

pregabalin and reboxetine.

pregabalin and S,S-reboxetine;

[(1R,5R,6S5)-6-(Aminomethyl)bicyclo[3.2. 0lhept-6-yl]acetic acid and sertraline;
[(1R,5R,68)-6-(Aminomethyl)bicyclo[3.2.0]hept-6-yl]acetic acid and milnacipran;
[(1IR,5R,6S5)-6-(Aminomethyl)bicyclo[3.2.0]hept-6-yl]acetic acid and duloxetine;
[(IR,5R,6S)-6-(Aminomethyl)bicyclo[3.2.0]hept-6-yl]acetic acid and venlafaxine;
[(1R,5R,6S)-6-(Aminomethyl)bicyclo[3.2. O]hept-6-yl]acetic acid and maprotiline;
[(IR,5R,6S)-6-(Aminomethyl)bicyclo[3.2.0]hept-6-yl]acetic acid and desipramine;
[(1R,5R,6S5)-6-(Aminomethyl)bicyclo[3.2. O]hept-6-yl]acetic acid and bupropion;
[(IR,5R,6S8)-6-(Aminomethyl)bicyclo[3.2. Ohept-6-yl]acetic acid and reboxetine;
[(IR,5R,6S5)-6-(Aminomethyl)bicyclo[3.2.0]hept-6-yl]acetic acid and S,S-reboxetine;
(1a,3a,50)(3-amino-methyl-bicyclo[3.2.0] hept-3-yl)-acetic acid and sertraline;
(1o,30,500)(3-amino-methyl-bicyclo[3.2.0] hept-3-yl)-acetic acid and milnacipran;
(lo,30,50)(3-amino-methyl-bicyclo[3.2.0] hept-3-yl)-acetic acid and duloxetine;
(Lo,30,50)(3-amino-methyl-bicyclo[3.2.0] hept-3-yl)-acetic acid and venlafaxine;
(lov,30,500)(3-amino-methyl-bicyclo[3.2.0 Thept-3-yl)-acetic acid and maprotiline;
(lo,3a,500)(3-amino-methyl-bicyclo[3.2.0] hept-3-yl)-acetic acid and desipramine;
(lo,30,50)(3-amino-methyl-bicyclo[3.2.0 Thept-3-yl)-acetic acid and bupropion;
(Lo, 30,500 (3-amino-methyl-bicyclo[3.2.0 Thept-3-yl)-acetic acid and reboxetine;
(Lo, 30,500 (3-amino-methyl-bicyclo[3.2.0] hept-3-yl)-acetic acid and S,S-reboxetine;
(35,45)-(1-Aminomethyl-3,4-dimethyl-cyclopentyl)-acetic acid and sertraline;
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[ (1R 5R, 6S) - 6- (Am nonet hyl ) bi cycl o[ 3. 2. O hept - 6-yl ] ace
tic acid and sertraline;
W@ LROZR7HS) - 6- (Am nonet hyl ) bi cycl o[ 3. 2. 0] hept PEFIB2paur@®2943

tic acid and m | naci pran;

[ (1R 5R 6S) - 6- (Am nonet hyl ) Biccycl o[ 3. 2. 0] hept - 6-yl ] ace
tic acid and dul oxeti ne;

[ (1R, 5R, 6S) - 6- (Am nonet hyl ) bi cycl o[ 3. 2. 0] hept - 6-yl ] ace
tic acid and venl af axi ne;

[(?iﬁs‘sﬁ,-ésﬁn@n?tmM}ﬁm@mlwelyewybraz.e@ #épandongcipEn;
6§ ASEH ARAIBRLOL U difiRthy cyelopentyl)-agetic acid and dulpxetine:

B5elSa¢]-Amindmeihyl-pAadiinmshyl-cyclopentyl)-acetic acid and venlafaxine;
H%&g& %W}g%@%@%ﬂ%ﬁ%&? lig—'aczétig al?:iedD gn_d6rflc>1/plrg)t?lc1:r?e;

(?S%@)QBA@&o&em ORI RCIpENIN)3aceti Chil8Rha Besiprh R

ic acid and r eti ne;

(S142)51% Sncpacti oABNEY) by dyrmingfl 4 Dldeispindupidrirs
e s SRR OPE brclgranty s acstig i pndgebarpting and

(88148)-ariAdniabMehOT-8 Y aliiehyl-cyclopentyl)-acetic acid and S,S-reboxetine;
(1c, 3a, 5(x) (3-am no- et hyl - bi cycl 0[ 3. 2. 0] hept-3-yl)-ac

Qs pharmgeedlicalyl apsepipbla paligrihereof.

(1a, 3a, 5(x) (3-am no- net hyl - bi cycl o[ 3. 2. 0] hept-3-yl ) -ac
etic acid and dul oxeti ne;

Thbao8{bindbiah OB trerpresenimitveytiebircy sihgleHoadd] foants Srittblefac
etic acid and venl af axi ne;

administraonsg gy magiraahaR U higchyarelrable upan 2 Asioraistraton myy he ence
(o), s LR Wb B 3 e 3 bk

most suigablyodci d and desi prani ne;
(1cc, 3a, 5(x) (3-am no- et hyl - bi cycl o[ 3. 2. 0] hept-3-yl)-a
cetic acid and bupropi on;

Thks, 23 fafkdBpaiion e PRkt iVt 6h, e 25 HohRRY 1Rk br ac

. etic acid and reboxeti ne;
combinatipg, B¢ Bar}y Smargisiic, e emgiphaiZedediad{ging 204 hEHNRE orlope ac both

t ] ' d - reboxetine;. . . ) . .
of a s 4a8 s8Ry TSI RG] mreson eyl e g iee
more suatdg twlicandos etitabdy brive; dHE R BisE2BET Medicament for the curative,
PCT/ 1 B2004/ 002943 16
prophylgctig of pylliativergatiperitoh aiB, 4- di met hyl - cycl opent yl ) - acet i
c acid and m | naci pran;
(3S,4S) - (1- Ami nonet hyl - 3, 4-di et hyl - cycl opentyl ) -aceti
Adtemdtvebyn thedulisoprevidae ;a method for the curative, prophylactic or palliative

3S, 4S).- (1- Am nonet hyl - 3, 4-di_net hyl - cycl opentyl ) - acet i
treatmer& OEB?JH)I%% glapgﬂrﬂg\pé% J%:@’t compr(iismg oné/e, tw%:e or hn'ce,y su)ltably twice or

thrice, ndopSsift@by thvi A hRIREAY ]y Shed-@yBER iseHfIn MR e Rcet |
c acid and maprotiline; 5

particulaflySyn@gistie - camibination lof | an phac2-aelth i anandoepB BNRI pr ewetrd both

agl nd desi pram ne;

ofaSSl{ngg?E%li@( 1- Ani nonet hyl - 3, 4- di et hyl - cycl opentyl ) -aceti

c acid and bupropi on;

(3S,49) - (1- Ami nonet hyl - 3, 4-di net hyl - cycl opentyl)-aceti

Reteipiiging A¢yREBistieintgractigmpetween one or more components, the optimum

, - L3~ A - ' | - | opentyl ) - acet i

rnge ok S ARl BOUORTELD s 8 AU ORGP
definitivelyoegtsated dysdhiissttdtienedfthe tOmponents over different w/w ratio ranges

=»

and doses to patients in need of treatment. For humans, the complexity and cost of carrying
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The conbi nation of the present invention in a single
dosage formis suitable for admnistration to any
woreovsaticah subj ect, preferably human. Adm ni stPEX/iB04/002943

may be once (o.d.), twice (b.i.d.) or three tines
(t.i.d.) daily, suitably b.iyg. or t.i.d., nore
suitably b.i.d, nost suitab}y o.d.. 15 Thus, as a
further aspect of the present invention, there is

provi ded the use of a _conbination, gartlculaﬂ

out clsly%é ISEjﬁdé?tS o8 PagentsFendens WaDracHeal the use GRS fora of tasERERRS @pnmary
t
o T 00 A 51, TR R W e o
the effem e otier ipa:biley adardmal modéls sxibt, addaegcritrecichetkdn,| ty measure a
stration dlca nt for the curgélve

synerggﬁ%rsn .ﬁﬁtjﬁq:tgg ithe 18?“ Af spch stydies sanalsedistus top\gpql}ct effecuve dose and
plasm¥dnBERAkioN 8o rah%lag ah§ t}ﬁeSaH%Bl%Yé &Rk ﬁld‘ﬁﬁﬁ%&l@éntfaﬂﬁns required

curative, prophyfactic or liative  treatnent
in othep apen:msrbyahmmnammfmbpamkmm{phamagodymmc 1eshods. or

S T e
in anin@dl ﬁ%kt\/&m&ﬁtr&@dl ﬁ:hﬁgl kafié dndBayHRahE ﬁldd@/ma‘}ﬁéﬂéhﬂ%ﬁ{eh@”n ﬁfdents

an al pha-2-delta and and a DSNRI of one or
that hage gBfRIgeSUENRIL (e. gxe?mrm POTIFELCAL0B yijwiryg) prsche@niza:lt(egamep@ﬁomn)

o EFRLE0R oS, EOTBRS by I8 AR AT TSR Pl

best askessed 1h€telﬁisf(ﬁcs§/ndi‘§1‘$t1&)@ctﬁﬁs det imhduropathic paaputiets Wuld translate
adm ni stratl on aof the conponents ogver different ww
to dose-gparige pdyjEages-aHiher B1odsls elbwbmh. e&}ti8g peenieisgd &9t the treatment of

G BB OBt 8 9% B o

combimdtions ectingsynatgisticadly tpatddant meresaiemsxiimapeffichdyca maxieally
HIS formof testing as a primary nodel for
tomﬂ”@@ﬁ@?b9}t ROVR GEPPORRE- obser vati on of synergy in one
speci es can be predictive of the effect in other

s eci es and ani mal nodel s exisp, as described her ei n,
usersufbsher aspeve pljihs preserfifeantionythere heprogisial tasynﬂrgistic

Combnia**%n GRS P R P uS g i e

DSNREISS®I 6k SN®IS@phafthceh 26EDEDN Jadit HRRSHT, rlﬁqwl//ﬁ;\e&mulﬂauon
ot her species by the application of

range WHER FRERPRStp éh%@%@@%%@vmm-hmwmglﬁ@@del

prefe1a%§{]a{ Igah g{é)gs nfht‘l g Vﬁﬁﬁﬁ% ?J‘fdgmfx@sgfﬁ%{g sl gltglfaét?o(ﬁt SSu%t?lglg/ th8 ratio

range ih émtnadeamespasr&lseda usn-lhgnﬁtl adrige selacted! ﬁbﬁl’he@w&irﬂ 8y 1 30:1 parts
one sur

d
S T TENENL T N O T T
to 1:1, §t1r09c9t5921°‘f'10)t0 30.1p{ 9?%&'&1@ $51:46d Pﬁuﬁg é& P@lai g‘&%@h pd L:1 to

Because of plateau effects i'n suc elr va
10:1. Mare suitably, the human range corresponds to a non-human range of 1:10 to 20:1 parts

D.

by weight. Preferably, the human range corresponds to a synergistic non-human range of the

order of 1:1 to 10:1 parts by weight.

For humans, several experimental pain models may be used in man to demonstrate that
agents with proven synergy in animals also have effects in man compatible with that synergy.

Examples of human models that may be fit for this purpose include the heat/capsaicin model
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best assessed in terns of synergistic actions that in
neuropathic pain patients would translate to
welo®e/swpas | ng advant ages. Ot her nodel s in whi cPCT/IB2004/002943
exi sting agents used for the treatnent of neuropathic
pain give only a partial respgnse are nore suited to
predict the potential of conbinations acting
synergistically to produce increased naxinal ef fi cacy
at maximally 15 tol erated doses

(Peteisione ft BoVrpiliam, MCel P RiroRasE, 551 kel Ghrths bheapsaicin
modd] f(‘égl nae?:,[]o i, hﬁél?%% %9%519&9 Lang%( %glbsiéegn T8, & Apendt-

lon for m nr’st’ ri’sin
Nielsea) bhA9926)Raitt 66,15 1§fﬂl),dneindhngltite ok oﬁrep@éihlERbapsSERi tralfma (Wlttlng,

N.. SVENA BRI Orge Tt 2008 bﬁvé@aé%@%v%%%s 17,5
12), aﬂb@ﬁhﬁé@n@%ﬁ&ug @e%@&fﬁ%@ ((tﬁ}aﬁsl@% éﬂ'ﬂggfb gig%qﬁ&?&@%y 93,

referably a rat del, primarily us
1517 -s1336p.gWsth tbesenn@deéa: sibjectivSassessmhent of pegn [raensaxy or aregeoﬂ n

o R I 5% B AR
electrolgh’ﬁﬁolbgmlﬁbr]imaémgQedhﬁolb%}'és (slacl? Qs fu, cﬁ’&hal maénth: ﬁe%n%{@cel

20 to 10:1 :10 to 50:
imaging) may be-empleysd{Bomhoyd, §o, Quarzte ]M ﬁla_uchg, ‘Gonomm B Wgeiller, C.

& Bucl?le ¢, %@2)1131]311{ 052%5%@ 1%363 N%hlesu%ﬂ 'n{o%gfs%e ire evicrenfe ofzcg)JTtlve

rahge corresponds Uen T ange o
validatpar lbeforeb‘ycméleghhclu&&cﬁhetr taéy provideevikn@NintAROE! supporting the

corres a syne stic non-human ran e of t he
Synefg&ﬁ“a éFmg# 0% afO{I@H&ﬁ@O& tfegh\ge hsgn pRses¥Rd. In pRim
several experinental pain nodels may be used in nan to
denonstrate that 30 agents with proven synergy in
droir el presens mvhiatice iefiiemns aisnitatie alphafatelthlligand: DSNRI2SSRI or

. . | s that be fit f
SNRI S ghitbls BT B B T oD AL B el S0 208 1:50 o
10:1, 12563[5/19125162(5t0133) FGH0 t622©014/1%25846 1( E’@b% iqna 1'6 t!a so% L:101to
wbot ham MC. (1999 Neur oReport 10,

20:1, 1| 1(Htoclé?p]5 dild ta 1: hddleto Y0ahdel togf;1 @(U. 1 t(Fe(D éblyxpre$u1tably 1 10 to

Bjerring, P., Jsesn, T.S. & Arendt
ZOJ”PH#§%é§%?ﬂ391Pf996) Pain 66, 51-62), including the use
of repeated capsaicin trauma (Wtting, N., Svesson,
P.,. Arendt-Ni el sen, L. &Jensen, T.S. (2000)

Syl sdosen Qf fashosorrRanents for synesgyl pyn bendetsrmimad i agpording to

pisl A0S PRI AU BLD, M 1B o SRR ol o

pain) tabjwt tiaw ebeayemys h@nfor oftugtiad no i detezndie Yheokn@ieeagpodiire-response

algesia ma used as endpoints, or nore
relatlo‘b%f) el efé‘B%P;Sl&ﬁlX EIOVE ok Olprrh QP@B?IF%I‘?%F@F@WE% It may
be nec&karyMRALAY 11{1@:?11}“% Qgin?a?e (Vﬁé’t‘ﬁgr CE%?ItBe @@a{’a‘?ﬁfe consistent

resonance g‘a be enplo
with syngzgt &f, dages thgt W]been\,extrapol@md] fr@n, thokei tlhhtegl,ve Gptimal synergy in

animals. In scaling the doses from animals to man, factors such as relative body weight/body
surface area, relative absorption, distribution, metabolism and excretion of each component
and relative plasma protein binding need to be considered and, for these reasons, the optimal
dose ratio predicted for man (and also for patients) is unlikely to be the same as the dose ratio
shown to be optimal in animals. However, the relationship between the two can be

understood and calculated by one skilled in the art of animal and human pharmacokinetics.
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10 & Buchel, C. (2002) Brain 125, 1326-1336). Al such
nodel s require evidence of objective validation
whedosoesers can be concl uded that they provi de RWI/tB20G€002943

in man of supporting the synergistic actions of a

conbi nation that have been oﬁierved i n ani mal studies.

For the present invention in humans, a suitable

al pha-2-delta ligand: DSNRI, SSRI or 15 SNRI ratio

range i s selected frombetween 1:50 to 50:1iparts by
Impogiantymy establishing othe Pridge betweqnoanignal and Jymag affects arepfhe plasma

oo 30 P Ry g e

to the plasrh cdncehtrdtidroof2arh camgorient tHao wblldlhe expected to prabidyg efficacy in
10 to.20:.1 eferably, .1:1 to  10:1. 20 Opti nal

man. PRERAHTIECh BORIBRORITRY SYNEREs (RRtgERIcRERineuch o
isobol G &8, dhiehction iMidRlahd R&FoRQAGRILY B8dd]fin AN
0 (_) %wever., iCn1 mlan ( élven ??1 gxper [ n%ﬁ?%ﬁh%o%gﬁémo SZP% help to
predict $ymexgistic doae résimsvie myanh pagtictilerly sthedh eithet or Hetheofrthese cohmponents
has alren& ibr e eﬁﬁﬁ%aur e-response relationship at all

Fier aeﬁléﬁ | Ilfl?“apel evant doses of each conmponent of a

conbination. It nmay be necessary, at least initially,

to estimte whether effects can be observed that are

dbitdmppeant to 8sagftein véhether )y eenclitsied synangy obserMed fire erimals or man
: . . ' ptimal s r in,.
s due SHU 300 LRAD OB RD or Ut b o AL e i o
one cofrpotund sy snotherasightediod & Ydseiaghyessldh @ bhire@¥od il @6 Bergy.

area, relative absorption, distribution, netabolism

and excretion of each conmponent and relative plasm

PriS &l cBorRifpdb Ag: ' i

T oo A sbe BEnE QRS T B dnerp Y b UEE
synergistin dombigati rofor pdinirgsitaipnits humbinskemprismglaa apie-deten lagnd and

e dose .rati ho be optinmal in aninals.
o DSNR] 0005 AL R o B T s hereot
where thR@RES886 oPEHdh &BMPAGH: B6kr&oRMk0 She dUsEid ﬁn%&%b?ér@e@ifn a
ani mal and human phar macoki netics. WO 2005/ 025675
non-hup@ry/apBpd ougdsh reeferably therpas madet, primasidy usellite flentfyt dynergistic
interacHBﬁdge bet ween ani mal and human effects are the plasm
coricentrati ons obtained for each conponent used in the
animal studies, as these are related to the plasm
concentration of each conponent that would be expected
Syitab1y the dogsr af; adnhay2-felta liggnd fmrise ime brmnpreisiin A range selected
cp! I C I4i i |4 dsysS as nQ
from 1A200RCEIORE 1S o M DR S04 2B0E, R LEI0pEE 100
500mgn@té200mg )S0e0dng, oub@d O@ng, suityblh SDﬂO_t)mgr)liS.ﬁfli &fltvﬁ.d., suitably
. syner gi st se.r S in man, partjcular ere
ti.d., o gt okfmdor b imnpmme sted femar 1. bhiatme, 1-
50mg, $128eHoe 8011008 0-56mb Sr 1 (R niA Rk > Iy PBELRE Eui
e any é:,’gncl ude synenP%yr o(gger \/gggﬁlitér?%/aﬁ?(rfrg(?%‘gc}{h' man'l!a%ultably

tid. is due solely to pharmacokinetic interactions. For
exanpl e, inhibition of the netabolism of

It will be apparent to the skilled reader that the plasma concentration ranges of the
alpha-2-delta ligand and DSNRI or one or both of the SSRI and SNRI combinations of the
present invention required to provide a therapeutic effect depend on the species to be treated,
and components used. For example, for gabapentin in the rat, the Cmax values range from
0.520p.g/ml to 10.5pug/ml.
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one conpound by another m ght give a fal se i npression
of pharnmacodynam ¢ synergy. Thus, according to a
wo eooshess7aspect of the present invention, therBCT/BB2004/002943

provided a synergistic conbination for adm nistration

to humans conprising an alp 2-delta ligand and 15 a

DSNRI or one or both of a S and SNRI or

pharmaceutically acceptable salts thereof, where the

dose range of each conponent corresponds to the

absol ute ranges observed in a non human ani mal nodel ,

pn i

DSk SERRY, e faaiiekn g Rl HSRHL b LRI e
plasmaad:cpiaant@&txd)a Ivalies biymetdfiman asienal modelita lpsmdmt she valweslimagéfferent

from1-1200ng, 1-500ng, 1-100ng, 1-50ny,

SPeCle%Pég‘r‘EﬂFa%é’ G¥MPBoony, 100- 1200ny, 100- 500my, 50- 1200nmy,

50-500nmg, or 50-100ng, suitably 50-100ny, b.i.d. or

t.i.d., suitably t.i.d., and the dose of SSRI and/or

SNiRss, asen further sspeajof Selpeeseridnyention 1the@0sgrovided 26Pnggiste

comblriaggg(%r aa,%‘un% rat&orbll%) Oﬁ?&ha %c?xg]g}? ?ryalpgasggi Fgagaq%t e}naﬂbl I%‘SNRI or

one or bethaERES SRt antl ENRIE whkie|thesl agrRd6tcehthdion i eRIf @8¢HBcomponent
concentration ranges of the alpha-2-delta |igand and

correspondiRio e abiriuts rangst pbssrved frea soRhuBINY 28RRI modelh Dredarhlpighe rat
d .
model, rg%%%g u?{f@g{ﬁmﬁf% gyrl‘feﬁglcr ik Célgg pggﬂ%g}p @%ﬁna concentration
range 1hrthmh1&dan ﬁﬁraapdldsmmga 80 OSﬁgJ/nﬂE@HO & glei |f@r, arf @pha-2-delta
a pentl | n the rat, the Cnax val ues range from

hga“dgl S 6 /IWP ‘0 10.5g/ m . WD 2005/ 025675

PCT/IBZOO4/002943 20 It is possible, using standard

PK/ PD and al l onetric nmethods, to extrapol ate the

maammrkyqne@med aombimaui!@isuﬁ $hedbsmtismdndlu1deatho@rih wtlich each

vanablB é’? CCL?FgP qxz%%lﬂg fa | u§1e sgga e%é{a{rﬁgq(resn %)gﬁ eCI els)]’lehgven

more pRSfESBRLcohibRMHohBE hé hi%ﬁtubrﬁm@ﬁﬁé’ R wRerRWAE GriblCof the
conbi nation for adm nistration to humans conpri sing an

combingtion s selegtadt ot ithpamareshidatde, DSMRbuitable, prefered dymtdre pfeferred
pmanx§§§hx%ﬂ §§§h¥ where the plasma concentration range of
componen corresponds to the absol ute ranges
observed in a non-human ani mal nodel, preferably the
rat 10 nodel, primarily used to identify a synergistic
interaction. Suitably, the plasma concentration range
in the hunanDE@ R GHEkS 3 : .l m to
10. 51t g/ m  for AIEEP L
nodel .

The compounds of the present invention are prepared by methods well known to those
skilled in the art. Specifically, the patents, patent applications and publications, mentioned
hereinabove, each of which is hereby incorporated herein by reference, exemplify compounds
which can be used in the combinations, pharmaceutical compositions, methods and kits in

accord with the present invention, and refer to methods of preparing those compounds.

The compounds of the present combination invention can exist in unsolvated forms as
well as solvated forms, including hydrated forms. In general, the solvated forms, including

hydrated forms, which may contain isotopic substitutions (e.g. D20, d6-acetone, d6-DMSO),
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Particularly preferred conbinations of the invention
i nclude those in which each 15 variable of the
wa@e ooobiozsstrs on i s sel ected fromthe suitabl e par BOEIEN064002943
for each variable. Even nore preferable conbinations
of the invention include thogge where each vari abl e of
the conbination is selected fromthe nore suitable,
nDst suitable, preferred or nore preferred paraneters
or .each variabl e. 20 DETAI LED DESCRI PTI ON OF THE

are efuwémfu onpsphiedorBs Arekare enearapassesEsin thessepg ofithepresent

]nvmﬁﬁﬁpared by methods well known to those skilled in
the art. Specifically, the patents, patent
applications and publications, nentioned 25

h@ng% g each of whi ch i s hereby incorporated
HEPEHR OB e CRRBPEMls OF HIERSFISN FyRURTPSHAS TG i TBoe chisalisenters
and eab$ 86htérmi&ig! Qﬁﬁierlﬁbll 9 @ocmflg%pzﬁfdﬁa‘? «ﬁ%ﬂe%lt 1&95@&131&1&1&18&52111
nmet hods and kits in accord resent
enanth)rne@mndcﬁplmamfoms es weld an’élempﬂmpuﬁtepme{pmcs thqebih c&@aratlon of
onpounds of ent conbi

ciaserfATRRH R ot AT RO Ihe MR BY o B8 omeb Bobifcsee. by
fractiofgll oyt @Hsatioh Birorha6 bidphyéer I'IP-E at 8fla §t@fe€ﬁoml3ﬁc ﬁﬁﬂﬁfeaéf’
the solvated forns, including hydrated forms, which
compowgg of e tayentipn o ppitablesel or derivasive theeeof. D20
d6- acet one, d6-DVSO), WD 2005/ 025675 21
PCT/ 1 B2004/ 002943 are equi val ent to unsol vated forns
A numi:red ofithe atphohpdtSRanid éfithepiebent $v@pBowhre tafifind4@&L Bince amino
{)}]{l ion. Certain of the conpounds of the present
acids e, FBPHGIGHE pbagrslogisall prorppitiblests §an besplts pEappsopriage non-toxic
inorga®ieeh ofgt%ﬂfcea'bld@%)’ baSsS. Sgw'tdglet & gid?trloésa?t? ofd tﬁé’ E@ett%g %’spgﬁ?e
present 1nvention Inc es a enanti omeric
benzoagpibassdite, chﬁcrh@a&écanmwmblsullphatapmmpta:teabﬁram kdlisyle®, esylate,

fomard 3 E%paisER SO, Wenonts Pherng 3 nehirrshionad
hydrobr@&iie/staRle, l@cﬁ@lo&ﬂeﬁcﬁcﬁ@& h&%@éﬂ FRosph A i{HBbARE D- and L-

chr onat o%ﬁaphy or HP of "a stereol'soneric mxture

lactate gpalgte, pglepEumalopatet mesylatv,emthyinulphata Zuapsglbtegnisatinatg mitrate,

ot B ML SRk, AR Rl B B0k,

tosylatéisait?se Saftible bas@@hldésara f@ AT Bide§ whiihao R a6h-8Hi€ &dsY¥and

gl ble salts can be salts of appropriate non-toxic
examp} eﬁg%gt fisQAIER, RAtpEIE alEnipiying calshisn dnagagsivmptiac, gbpline,

dlolamﬁﬁ-dbltahﬁ’ﬁb iditte, 3 % o}%lﬁegﬁ'glgl‘égﬁﬁﬁ ébaﬁz%ﬁ’ﬁrﬁ a;ﬁ neb%eglgﬁﬁr?é and

beSyl ate, I car rbona
diethylemireyshli. é,alts:wtth guaternati ayinahiem ey tat Aso be p1epared with, for

example, the tetramethyl-ammonium ion. The compounds of the invention may also be

formed as a zwitterion.

A suitable salt for amino acid compounds of the present invention is the hydrochloride
salt. For a review on suitable salts see Stahl and Wermuth, Handbook of Pharmaceutical
Salts: Properties, Selection, and Use, Wiley-VCH, Weinheim, Germany (2002).

Also within the scope of the invention are clathrates, drug-host inclusion complexes

wherein, in contrast to the aforementioned solvates, the drug and host are present in non-
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15 fumarate, gluceptate, gluconate, glucuronate,
hi benzat e, hydrochl ori de/chl ori de,
whyasokyesn de/ br om de, hydroi odi de/ i odi de, hydPOyEBR004/002943
phosphate, isethionate, D- and L- |actate, nul ate,
mal eat e, nal onat e, nesylate,zfethylsulphate,
2-napsyl ate, nicotinate, nitrate, orotate, pal noate,
phosphat e, saccharate, stearate, succinate sul phate,
and L-tartrate, and tosylate salts. Suitable base
StOICfgalFlﬁ@Céﬁ@uﬂ@r Rercp Tevisiw elaiel compleness srenh Pl Soki 64 (8h11269-1288
are the sodium potassium alum nium
byH%élﬁ SAﬁémagn ium zinc, choline, diolanne,
olan1ne arglnlne gl yci ne, tronetham ne, benzat hi ne,
ne and diethylamne salts. Salts wth

l.ysi he
qlﬁ%r%@ﬁﬁ%rn@g ﬁﬁﬁ?ﬂ?ﬁ‘érﬁpu SHPoREAR gl s igeenson aslade gfemnces to salts
thereof £d toRYRARE §md LR@ el & Mﬁdsad}qﬂ?enlhggeﬁd rlmd-ggl‘?s thereof

conmpounds of the invention nay al so
zwitterion. 25 A suitable salt for am no acid

C ound f .1.he present. i nvent is the
SR SBRRed altE (RS TR SCHEUDL o o) of hy fnyention are
polym&i@hs flepddf. and Wermut h, Handbook of Pharmaceutica

Salts: Properti es, Selectlon and Use, W/ ey-VCH,
Vi nheim Germany (2002). 30 Also within the scope of

e N S S -

1nstantsnivv,ﬁﬁ<ﬂs Tﬂieh ehelnlegllpndlodlitisd @ug, Br 86dig] BhANd Moe a different
20%025675 22 PCT/ I B2004/ 002943 st oi Chl onetric
pharmagekingtic pPrpdle o (B¢ BWewT cvabling 6APSIe RBIOIDEGE agrash dhen mucosal

ep1thel§91'1 béﬂer (B fo #ﬁgﬁﬁ%%d/o?ysoﬁ'@ﬂ% hprﬂﬁ&r?(lé&] %#Sct%:(ﬁébgztéﬂ)ﬂlty (for an

Her'ei nafter a rences to cC
increase v plasine halif-tif¢, Hoirexaefpbe) e Hloms chamisallhadifiatione hegfheand

sol vat es, and. cl at hr at es  of ds of the
(O R R P et es SVHIHB B 06 GRSl o SpL RFGElG, SHewSesHs lipases.

[Foe 268t d&HARGeOt HBARA
pol yrmr Bhs t heer e}g% é‘see{gp Pr odr Efg%rﬁ‘:t)het éﬁbdxg/glg@gfdgg%%{aﬁ e drug

gholecyde Y]k@(mflil oans. &or aidedted vatives tbe smdjeemay be tiemved from the
ention. .The.chem ified.d

TR AQLERIG el il BPieFEon e IR HRIEHT RE Riui means.

) mepﬁdésewlﬁleh&ﬁh@ afeRBEnizRNGYP lslbd&mceélrsthcﬁfspéb@ﬁ@bﬂ)ttél%es A peptide
across the nucosal epithelium better salt

RANRE §euRded EnEneodrug anelpule vip amigderhond fonyatiosnivith the amine or
half-life, for
SR g i e B e AR oI BR ey b 15 (1)
3) Brientivs mmi decuniarlate adti &/ efie Wi tiofralrdagh Gh@av@fe R¥lection of a
for ex? (ﬁ%%{ases or |ipases.
prodrug fo: or 'moditied prodrug form.

4) Any combination of 1 to 3.

Aminoacyl-glycolic and -lactic esters are known as prodrugs of amino acids
(Wermuth C.G., Chemistry and Industry, 1980:433-435). The carbonyl group of the amino
acids can be esterified by known means. Prodrugs and soft drugs are known in the art
(Palomino E., Drugs of the Future, 1990;15(4):361-368). The last two citations are hereby

incorporated by reference.
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For ester derivatives, the ester is derived fromthe
carboxylic acid noiety of the drug nolecule by known
wore@s®2s6Fdr ami de derivatives, the am de may bRCTEB20M4®2943

fromthe carboxylic acid noiety or the am ne noiety

of the drug nolecule by knows nmeans. (2) Peptides

whi ch may be recogni zed by specific or nonspecific

protei nases. A peptide 20 may be coupled to the drug
de bond formation with the am ne or

ﬁﬁf@%h??%foga dnBicety tyrentien i psefubinrdbe sendsyl tkaabment of pain,
pricu B RebAEBN ST RA) SRR Aot USR] et

action t
designedio weii ¢fi dmilgpxr fnoknq@tahtla]ﬂly 1(11@)10Am yumulﬁfroaﬂmmt@ﬁallerivﬁonment

e s SR LGP e e o
activate@ny hewlosd kiimufk 9@ ﬁkﬁ%hé}%@tran-m@mﬁgrﬁ%hlsﬂfs0(‘1\@111%5 1438 Prog.

am no acids can be esterified nown
Neurobipy §dy Jgkodafier @@fmtetgraylgg Blemew)ovwﬁfheae tsemscay tfibres are known as

i BP9 o ARy el "G 390 o mgionsiiocies

Nociceptars engae ahe ﬂlt&)éltﬁ/eﬂlﬁ‘ﬁ@@’pﬁnd\@aﬁgio@ B8P stRulus and by virtue of
PCT/ ] B2004/ 002943 The conhi nati on of the present
their tOPPﬁR?BWPil onggnisedbprajectien tor e spined eend, thedaeationtof e giwnulys. The
r r ain
roicen R bInASLEREALE (BT EENEL LR e BB s ot
fibres (mahgabd)famirﬁ? fibtes rihorabdyylin ajed). I’IOlldsacﬁWtﬁ'gélherflté@ [5‘ytnB§’1ceptor input
| ronnent. . The system operates through

is transt LR coier, pageitag ip chenderey hitr e drally r via brain stem
1 %0 isd VéltdbbRsaR fal Hd BB kOUR Rk {
reaynu%éf?pheral t%ﬁhggj%?ﬁg'necﬁ nﬁsns (N*ﬂggh 2é§@agpgapnofpmn
is generaigsur obi 0. 57: 1-164 for an int egrative Review). These
sensory fibres are known as nociceptors and are
characterised by snmall dianmeter axons with sl ow
Imemyéu@ctutco paite af€ i chi@se gaﬂ@%&y‘i‘ RhGSISe GRE Adfet P?ﬁhwr'%s driven by
ten3|ty duration and quality of noxious s
pathophséwéogsg}a ViPegseesornd @ ehieh t eqang rtappriovialel ¥ prm@amwes @tbchanism and

d, t.h ation of
L ISR NN N .
Pain is arfeature of |nhn‘ngfstraufnawlmdcdilseh§&ﬁ Ktated) aVhaDa BbsrkMPRJury, via disease or

lta fibres elinated) and C fibres
frauma, tp J?Bﬁ g AaHE dye éB/PFPéteaféHC%Pf Jogespracsiyation mmlt@rth dfhere is

sen31tlsaﬂ1cﬁph'1t the'p% Eﬁ&gf{oﬁélgf grlorﬁfé%ltetf‘ne (il%ﬁp)b %(d %(Eﬂgl‘faﬁl%/:\%vg%e tEeé Ingg}ceptors

dorsal hor

terminatey Jﬂnsgleads)toth‘y@ensemmmoty&s dhe Elluﬁbﬂdiﬂlﬁag@mildtlh @8ar8§ nbAndlBsue. In
acute palnothese rhec\mmsrens c@m beeugg E aq{ow for the repair processes to take place

and the hypersensitivity returns to normal once the injury has healed. However, in many
chronic pain states, the hypersensitivity far outlasts the healing process and is normally due to
nervous system injury. This injury often leads to maladaptation of the afferent fibres (Woolf
& Salter 2000 Science 288: 1765-1768). Clinical pain is present when discomfort and
abnormal sensitivity feature among the patient’s symptoms. Patients tend to be quite
heterogeneous and may present with various pain symptoms. There are a number of typical
pain subtypes: 1) spontaneous pain which may be dull, burning, or stabbing; 2) pain responses

to noxious stimuli are exaggerated (hyperalgesia); 3) pain is produced by normally innocuous
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is generated. 15 Intense acute pain and chronic pain
may invol ve the sane pat hways driven by
w@20h0peySi ol ogi cal processes and as such ceasSBCT/B2004/002943

provide a protective nechanismand instead contribute

to debilitating synptons assgfiated with a wi de range

of disease states. Painis feature of many trauna

and di sease states. Wien a substantial injury, via

di sease or 20 traumm, to body tissue occurs the
stimugin@tedymaa)i SMéyes ebhl ntRIcEpttovokact Psiat iledd)ar ltadugbrpdents with

N T A —
underly@g MhathiEsmd e Hliff @8t ant OthBREE SRS tekhivd Iliine?ént trBRnRhi Qrategies.

of damage and in nearby normal tissue. In acute pain
Therefpree painneah i dividedainto e myetber oindiffatenberdasr bedawse of differing

i . d_the L.
phos GHBLEBETTAEE: by RIS AR kv v i, oo v
noted theabade tyjevey @ain havenaulyipRSaetidlopidsCandahis 4robe& Slasdifi@l in more
hypersensitjvity far outlasts the healing process and .
than ?‘é AR §y Backe nag.  fansesurais yaavenbpilj BpGiceptve s andhjngrsppathic
n | eads to nal adaptation of the afferent fibres
oo | O per 2000 Sor ente 288 1965, 1768) .
Clinical pain is present when disconfort and abnornal

ST AL P S e S o i
cause iRfue.e PhinViffeRenyPdrt QbiSvaRRS By &YRLEQh ofgﬁﬁﬁﬁul?frﬁ)c?ceﬁt&g%)%ﬁhe site

.. of typical 30 pain subtypes: 1) spontaneo pai n
of injupjpandisensitise the Bpinali aogd atahe tavabwii thejr te2ininpsion. Thispotise selayed up

e s AU i W BB PRI MASHPRES) b
44). TR adtThlidBIOAI RPRIAZ (S hiiestl o tggpaé bP&YRéR hetWERES. QIII%Ie;linated A-

al., 1994 Textbook of Pain 13-44). Although %atl en
delta fifges iranyygited paniely and ar iespansiblg for thensbar: andrhtad

thg pain sensations,

s SKOFRILY € RAOIARE S8 PR g, scin pin.
Moderatayo segte aoatedidcieptivd pdin éad prmtinait faiagiogut isTh nelitdeao pain
ain can be divided into a.n er., of different areas
from sgfalaasr arhoperilG P GEHb AT IBE OB, YPhELaEN diecedurs),

posttraii@&ti€ PRl Baimsl ﬁgb@ﬂﬂﬁﬂ GhfhrctidRY 5&&@;6%&&%%{‘ afid ‘%el?altl .tco}ic. Also
should be noted that sonme types of pain have multiple
cancer gelateg) agyite paimdyndromes anmpwnty alssi tbi éhdrapentivoirterattims such as

n r .e.q.Back pain, Cancer pain have both
chemot‘ri])lg Cpg et%?llb\% 1glﬁau glgﬁr%arathﬁpgonag &hffg% ﬁ{l. _r:.alcﬁ@tll)qerapy. Moderate to
severe ot GRpickptbvePgdif it & promuead fdivuricESH® i Mok il BY cancer pain
. intense stimuli with the potential to cause injury.
which gy ke famapaglatedpain, 4624 bﬁ@pé@lmygadagh@mcfmmhp@m, viscera pain) or
associafdd' With 'ca19:¥;r ﬁf%?a{pgfe(@.tgq E)gsta{en{ol?ﬁerestfn} seyndromes, chronic postsurgical pain
syndromes, post radiation syndromes), back pain which may be due to herniated or ruptured
intervertabral discs or abnormalities of the lumber facet joints, sacroiliac joints, paraspinal

muscles or the posterior longitudinal ligament

Neuropathic pain is defined as pain initiated or caused by a primary lesion or
dysfunction in the nervous system (IASP definition). Nerve damage can be caused by trauma

and disease and thus the term ‘neuropathic pain’ encompasses many disorders with diverse
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of injury and sensitise the spinal cord at the |evel
of their termnation. This is then relayed up the
W@ piosabsers acts to the brain where pain i s percECT/EER004/002943
(Meyer et al., 1994 Textbook of Pain 13- 44). The
activation of nociceptors agtivates two types of
afferent nerve fibres. Myelinated A 15 delta fibres
transmitted rapidly and are responsible for the sharp
~_and st abbing pain sensations, whilst unmyelinated C
actiologiptyr eEhase dnelyle bat ase gi0bisritadatte, ANabetisnRyfopaiBy.dBpst herpetic

il BBl MGAAN R BELELRATIGE SATYE Copu

Tunnel sgndlxom‘er ehrosid alaohél&m ahypothypcigtisop eﬁgetrmmel pairalgipauremia, or
foll ow ng_any t e of . sur g| cal procedure),
vitamin gdefigiencigsnBietop ‘H’a"b i préologienlaasyit es Pﬂﬂ’é?tﬁ‘ft}v&rfde It is often
e
present @Ellll' tgtﬁgrp@lgc u?ﬁ{al gzlhﬁe g@ﬂ &ﬁ%ﬁgg& Cﬁ]{}%l%nl gtzﬁ)r GRS Cignificantly
decreasmgl arpaperlts quahtynoé h&:(Wooi& agdidmnagon dﬁ%ﬂh@t 3p§: 1959-1964). The

it munot her hor npnal era an
symplompy i Sesrbbatb Pb it Aol o WEberts Lt RSER dempgmeous even
betweenRikiBntk Svith ma\e QBMB e[steag‘ee(wcsme&%ec&gﬂérdl B99Gtainh Sipp.ed $121-S147;
cancer pain which be tunour related pain, (e.g

Woolf apdAdanmaem 1 9%eherseh éS%mH)Sf)d@ﬁé) riléhem in¢lpde ép@ntﬁmony pem, which

can be cggt‘?rgl%lug L %%amj&lsqrﬁglaarlll(é Ii){lg)ﬁ}ag Iag gzlgﬁ, %ﬁga)%/ E@P o %’glgq%lcreased

sensitivipowta nokebud siimnlusy adl A15dsnia (ébﬁ@ﬂtn@@i 0 awldirelll hoegodugimulus).
to herniated or ruptured intervertabral discs or

abnornmalities of the lunber facet joints, sacroiliac

18 By PRGS PO, RS e PASLRLIEL, 1yl e

activate@ @i responst itatt@sheoinjuraws el presencer offforyigh Esabﬂan@s wB{Zh result in

swellingighp BTk ge “BANABES [oRo LeKIBYON PLE 2B Bfmakes up
the majéﬁﬂ-jrs of HBe LRMAMmASH PRA! RbfulRRl) RACOIRRAS {BsdABYs one of the

di Sorders with diverse 2005/ 025675 _
commonlesrwhlr@z@@ﬂmam aBdiieni ol dg\reégpedrtmsmld:snandndieumatoid arthritis

. are not bet C heuropa .Pos rp

s a cofplPiee TR TR CakLARERRSRA WA thy GhndShl Bul urrent

hypothem latﬁgﬂgb@t thyts bdth aeheH® a{nkil‘fﬁcﬂfbhdlo%@'al Rttors T important (Grennan
nme, chronic al coholism pot hyr oi di sm

& Jaysopr]r%?é,ﬂ“ %boqkegﬂ Buigi 307-H7andthas o%eer\, E$tpgtpd that almost 16 million
eic{ELL ) SA5KRar SRR (0 1L 2BV b5y o whom

are overab@ @earb h)é age, gidnlis isaebepecthasO dms&laﬁﬁt(ed() mlhemak Yhe age of the
| asting for_years, gi;nlflcantl)i decrea5| ng a
P0pulatlaramce%§%€ a%mgttyls&quh ie dielihpioblemi o RAFeN magrytude (Houge &

Mersfelde2P96 AIRCE %&%%tﬁe%% 6791686; IR LATS pfal ?9@49 RRkBbLGK of Pain

pain are t to treat, 'as they areo
387- 395hdt/lest01gaéneatsumt]em sedie modieal ptéct mteont bewu‘sm of Ipeirs adethritis has a

s1gn1flca§51411 fi@%psycb%s&%@]lxgﬁgpﬁbg%d féﬁgt%@g gnﬁ? hﬁig‘g;{\)vrgtgéae the leading cause

of disabli#PIn 186 life. ThiEY: iyped UE enfRRGNABNE P RRIMe W &8 ﬁb@ Jimited to
can be continuous, or paroxysnal  and abnornal evoked

inflammpigryibowel cseases KIRIdr al gesi a (i ncr eased

Other types of pain include but are not limited to;
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sensitivity to a noxious stinulus) and allodynia
(sensitivity to a normally innocuous stinulus). The
WO pfos@zsegs ory process is a conplex series of PCT/IB2004/002943
bi ochem cal and cellular events activated in response
to tissue injury or the pres%gce of foreign _
subst ances, which result in swelling and pain
(Levi ne and Taiwo 1994: Textbook of Pain 45-56).
Arthritic pain makes up the mpjority of the _
i TMusRwgskelotabdiserders prdleding hut i digvited 60 myalgyeag@mmgla,
: : ni.c. infl anmat ory.condi tions
spon s Ko Bk TR B lra A T B bt SR Pl P G
dystropiinogath; &lg@gefiol ghis pblyniytoyitis,h@nepesici. aeti ol ogy of RA
i unh&gmﬂ, ﬁ¥ current %ypotheses su qg;t.that both
g8t Pahey BiPgiNo gt defined By painse _ elegﬁlp@rrd}g;mcuon of
the e ik R R O DA By kB PR R E R serosis,
spinal pprdrinjoyn Patkinsen syigetserandiepilgsyeoart hritis (OA) or 0
degenerative [oi.nt di sease, st. of whom are qver. )
yEiafid apg vasglat boi malpding Buinet Bevted to nsie poagidical intpretion,
mitral §6ehdsis) Perdardifi afdf s pRomRRG |sélEfeGBrfnb,%[e‘?§ﬁ)‘?r§’, skeletal muscle

. making this a public health problem of enornou
ischemiygni t ude (Houge & Mersfel der 2002 Ann Phar macot her.

36% - 636, et. al .. 1994 Text book of Pain 25
3B PR and By, fiorocsh. Dbl R e ey Ghans of
the abdvetiasiseving. (Takde. orfdrishintlutls tHeagx rgdis 98 EdnCAtpakt " BARE digestive
on, psychosoci al and, physical function and is known to
systemy, 3’% spealgt fgthcthe yiscerdcan be dbiided iptq digessive wiscerhbpain and non-
. ' L. t..are not
cisifd U85y 5. ST AL BT ASLAE QU g i e
functiogalhbowelydiesrders (FBD) dndcthediaflmimassre b"mtell |dlisféﬁ§el§cttIEI|9)'. ™ese GI
. 05/ 025675 26 PCT/.| B2004/ 002943 - Muscul o-skel et a
dlsorde:§§o g}&f SIaSWJI%ﬁ &1 Ico%&lssgﬁe skdes hptATe gerrenslyrgdy glogerately controlled,
. £ 5 b ; ) it ) - j.
nlui STOnVBLAkBLo SBORGHLTLAR, AGLBISNEN Bl gt srome (9
and functiengrebieminabipan spphiome KBARS), atll yfogEBdl Giohs’s disease, ileitis, and

J 0Sj ti itis. -Central pain or "thalamc .
ulcerat%g! éré)ﬁ%g,: {Vhie(lfll eHg xggglya?%rgp}ﬁ)%g% g@geréf; piilgs | ]i;,erot!ypes of visceral pain
includedts pain Gbdootated wittbdfshRnBRAMD P8l vRYHkE By a;rlg :pgrgcr%ttis hot

limted to central post-stroke pain, nult
sidfad painsinclugingnnt aef dimitgdutoy migainki mm'gmirlfc g/@itheagaa,t migraine
: [ v . vascul ar pain including bu

w1thou%g.1?a ﬁBF#lelteg%ﬁ? %egﬁg%lé%%%yhggi Cg?‘c al |oi nfarction, mtral

sOmfadals pajpe inchading t b, nRayiiaiwd o PBERAMGAR, temporomandibular

sc| er.edoma, scleredoma, skeletal nuscle ‘ischema. 10
myofasCit BBy al pain, and gastrointestinal disorders. The

vi scera enconpasses the organs of

The combination of the present invention is also useful in the treatment of urinary
incontinence, such as genuine stress incontinence (GSI), stress urinary incontinence (SUI) or
urinary incontinence in the elderly; overactive bladder (OAB), including idiopathic detrusor
instability, detrusor overactivity secondary to neurological diseases (e. g. Parkinson’s disease,
multiple sclerosis, spinal cord injury and stroke) and detrusor overactivity secondary to
bladder outflow obstruction (e.g. benign prostatic hyperplasia (BPH), urethral stricture or
stenosis); nocturnal enuresis; urinary incontinence due to a combination of the above
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t he abdom nal cavity. These organs include the sex
organs, spleen and part of the digestive system Pain
waz®sntamred with the viscera can be divided i ne@I/IB2004/002943

di gestive visceral pain and non- digestive visceral

pai n. Commonly encount er ed gé\,;troi ntestinal (4d)

di sorders include the functional bowel disorders
(FBD) and the inflamuatory bowel diseases (I1BD). These
G 15 disorders include a wi de range of di sease states

conditibas (e, genuine etidsk ¥nddhlider¥d dedoatabdywitd bvdradtive bladder); and urinary
n %ast r o- esophageal refl ux,

S L ncl udé ﬂgff for FBE,

Y ph%fgspélbgﬁ TR AP OLBTIE bowel  syndrone (1BS)  and
functi onal abdom nal pain syndrome (FAPS), and - for
| B3, coBibatetion islhlseassul ih e tréaSmertrod facghldasdtinetee.
colitis, which all regularly produce visceral pain.
O her types of visceral pain include the pain

A% dcyehwdhasi aspechy denisr prowiged e usec oham plpheydsdélta kgand and a
A d 0, ' b not . ..

DSNREBE oREA Rk b SERrERA NI wRR o pRSisH PR e ihmtils 60-o) of
WOO02/85889ih @mitdnationstvith 4eadamive redptiksi @RibitsRepheadath Eluoxetine,

-Orofacial paip including but not |[imted to dental =
paroxelne. Cltal gy Y AT RlMear2 THyRs sgeionin-ppdienaimeTygaptake inhibitor,
paticulaQ{ RhilAkpeh, YenlhR&ifR SREM ok dMAE N LD nbﬁd@nﬁﬁn@ﬁaﬁ%ﬁke lithibitor,

~the treatnent of urinary incontinence, such as

particufglyuichexetinceme exelodet, iinehe enaph@atiure of nensdicamanarfyr the curative,

Fncontinence (SUl) or. urinary incontinence in the
prophol LR BARREE G Ypathan gy S o iaprg.
i di opathic detrusor instability, detrusor

overactivity secondary to neurol ogical diseases (e.g.
Py R adfeiat vel ifeptrsethe” imventiopl progides tlus itse, of pi syaérgistic ceffective

I Nj t n Qr. overactivit (of0) .
smounf B Yy gl (it AR soBe KRR of® BE B e gRF SN SRRY in he
manufgnastodtd eedigpachl fasile (BRiHe, paspiyhical of palliate Gefment of pain,

. Sstenosis); nocturnal enuresis; urinary incontinence
particulpyly ReBroRAifBRat i on of the above VD 2005/ 025675

PCT/ 1 B2004/ 002943 27 conditions (e.g. genuine stress

i nconti nence associated with overactive bl adder); and

vks araaljernativepispens,, thetedk pasvidedes)uetiog fanthewsugiiey prophylactic or

1 .The c?rrbi ng{ﬁi on is al.aéf seful in the treatnent of
patliatiye o WempPhic Ght PHEN JRETtiAlarly \naurqngihi, chaitys Serprisipg esigligneous,
se | i S1rfiC i -2
e Mgy 2o S S 2t
ligand gnédei BSNRAanr ereeorcboth orfna SSRI an xSRI, ab a MAORMBER3IRed f said

ionation .with serotoni n reuptake .i.nhihi .
treatmeglg‘,w#lg e aprr?\g/lscf fl{%@q&cio ’matlag?. 8%@5?62%“1 \&F){(}Z&éggﬁg ieaf gompound
of forra@lat (R(xME,in acombifdioneivathORBedtd aeiRNR! InhfoifoBd R @K Buoxetine,

i.nhibitor, 10 paticularly mlnacipran, venlafaxine and
paroxedig, s{alepia! angheprigaling: mixeshserotarinmegsireriading pdvipbake dnhibitors, e.g.

milnacipran, venlafaxine and duloxetine; or noradrenaline reuptake inhibitors, e.g. reboxetine

are excluded.

As an alternative feature, there is provided a method for the curative, prophylactic or
palliative treatment of pain, particularly neuropathic pain, comprising simultaneous,

sequential or separate administration of a therapeutically synergistic amount of an alpha-2-
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particul arly reboxetine are excluded, in the
manuf acture of a nedi canent for the curative,
w@e@plgdeztti c or palliative treatnent of pain, PCT/IB2004/002943
particul arly neuropathic pain. As an alternative
feature, the invention provkges the use of a
synergistic effective 15 anount of an al pha-2-delta
l'igand and a DSNRI or one or both of a SSRI and SNR
in the manufacture of a nmedi canent for the curative,
delta liganshand aDSNRIg opaor bathi afer § FRIzandeF RS topmmammal in need of said
nemnxﬂﬁrt'CU|ar|y neuropathic pain. As an alternative
pect, there is provided a nethod for the curative,
prophylactic or 20 palliative treatnment of pain,

e A I —
i oo RRTHL bR b B e e DR B orine

| | .0 N f sai t
brain cisfle RPN BHOWES B idoreli i A e oioae iiwaf%»sges‘@foomff
G.N., J.1Bil; CRef QMDIBIDT :58f0- 5W6§‘UR€suﬁﬂs)ma(y)ﬁévéxmﬁss%ﬁ'?ﬁ"téiﬁk'o‘f M or nM
with: serotonin reupt ake i nhibitors, uoxeting
028 bindig pffindtyet i ne, cital opram and sertraline nixed
ser ot oni n-noradrenal i ne reupt ake inhibitors e.g.
m | naci pran, venl af axi ne and dul oxeti ne;

THR' Ainegnst 'cBﬁpB@rHﬁt élkﬁle' ﬁbéﬁiotnofos acte af- sefe%ﬁ?é( %Efo@@mn reuptake
are excluded. As an alternative feature ere

inhibitiopy eari e dneasyred o dvifoacoonding to asteblshepr pphgduaes, iecg aaccording to

treatment of pain, particularly
Exmnp%muﬁﬁggé%&%Ygain, conpri sing simultaneous, sequenti al

or separate adnministration of a therapeutically
syner gi stic anmount of an al pha-2 WO 2005/ 025675
Thembilss o6 £popooads ofghg em\teatwn gami aandiwé SESIRIinmorashienaline  or

selective® no% %érhgg{lengrﬁﬁﬁ%% %Hgib§ Sgib%:nal A cl:r%eas y g]ccc%rﬁlgg ?o established

procedurais phagticiathl ihahd dgandatsahertioged ivreinttbove.may be neasur ed
5 in a radioligand bindi ng assay usi ng [ 3H gabapentin
and the L28 subunit derived froniporcine brain tissue

’I(h@e&ellﬂe§s ofoH?:WeoﬂleﬁatmrpoT Siﬁg' q}ﬁ% Yn\é] on gagggig allministered

Thurlow R, Wodru
separatelyy mnmtagecﬁliliyﬁc)m sdResnilaly fnn;hekxeeaﬂmmtesﬁ paimi nThee combniatibh may

or nM a2 ffinit 10 The abilit
aso ope@galid hcieymisid Milernd bh T auier dehgaseibeally active agents
Su1table&pﬁ@{a@ié]gdﬁtglﬁamﬂ@cke inhibitiors can be neasured in

vivo according to established procedures, e.g.

@) opoedb prfilengics.oe-g Ejagmmr@, Bgowt hyasRaHI®™e, 'GhEmatphone Myewdrphanol,
1@@9@ g%?ﬁm%%lraggf €] V}?een#éﬁ o tIer(lltanﬁt cgcszamléa codeine, dihydrocodeine,
oxycodone, hydrocodone, propoxyphene, nalmefene, nalorphine, naloxone,
naltrexone, buprenorphine, butorphanol, nalbuphine and pentazocine;

(i)  nonsteroidal antiinflammatory drugs (NSAIDs), e.g. aspirin, diclofenac, diflusinal,
etodolac, fenbufen, fenoprofen, flufenisal, flurbiprofen,ibuprofen, indomethacin,
ketoprofen, ketorolac, meclofenamic acid, mefenamic acid, nabumetone, naproxen,
oxaprozin, phenylbutazone, piroxicam, sulindac, tolmetin, zomepirac, and their

pharmaceutically acceptable salts;
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15 sel ective noradrenaline reuptake inhibitors can be
nmeasured according to established procedures,

w@arosiozwrarly in the docunents nentioned her ei PEbhtB2604/002943

(iii)

(iv)

)

(vi)

(vii)

(viii)

(ix)

x)
(x1)
(xii)

The el ements of the conbination of the instant

i nvention may be adm nistere separately,

si mul taneously or sequentialTy for the treatnent of
pai n. The conbination nay 20 al so optionally be
adm ni stered with one or nore other pharnacol ogi cal

adarbiairaige fedativesyiciablagobpibiteh alapeaherhitgl,i fofabadital; | %utabital,
oni O] gesi e . in . '
h%&%@gﬁ%ﬁ gr?elt}ga?(@%lg,r %ﬁt&l%&ﬁ@%ﬂ%@gﬁ%ﬁ%ﬁf phenobartital, secobarbital,
| talbatdl ahexnaylal, thidpgeach ol thek pairnthicesticafllg at@pble salts;

cocai ne, codei ne, di hydrocodei ne, oxycodgne

HRFAFSUREBHES BRUpHXY phreiBYe nadtinas cie, chiordiagipride, clorazepate,
E%fb&égﬁf' ﬂl%%zégﬁ{gfé r ¥ LRBamP U(B(%E QP NGz et OLRPARR and  their

ne an ntazotine; (ii) nonsteroida
aiairmadeutoatbt ascgptableismts( NSAI Ds), e. g_ aspirin,

i.cl of enac i flusinal,, .etodalac, fenpuyfen, ) .
_?Ilé]n oﬂlﬁﬁoé‘}ﬁts £ RV & atedafYe r35FRR o e, i‘glaWBY(gW,nln_e’ pyrilamine,
| HIRERIAIRAE, dhlorpk@i @RS, @RlordRliAhe LAE theBHRhL&RAMalY acceptable

acid, nmefenam ¢ acid, nabumétone, naproxen,
o®RlPr ozi n, phenyl but azone, piroxi cam sulindac,

t in, Zo irac, and thejr ,.30.pharnaceuticall

Rl E s SR 8004 oShierimely o0k b o anttbsmatone
(dittilpralibehizone atEther PhbinvRSuticAllY acpBbRY fits;al ,
aprobarbital, butabarbital, butabital, nephobarbital,

elgial Fusele relgeantsy ﬁ@qucécpfgn,g:@m%m,i ghdgrzoxazone, cyclobenzaprine,
j it a I I
RARCORMIIZomRARANEIN ha pharh el By oL RGAM B
SEMIDA ) I( iraczja_ptbe nz ant:agmﬁsnd 3908, In es.dav idtagtr(&ngthg@lhhlv e @9-Bdydroxy-N-
) r.di azepoxj de, cl orazepat e, i azepa
SP%PQ%%ﬁ&HFa%org anfsoxé%%%§ﬁ$3teﬁﬁ@@ﬁﬁﬁ?l?r&%iéﬂ%ﬁﬂmy&L
ah&hyIRRIrphinR)ar FRGHEUE] GRbh¥htREC e@&ﬁ)ﬁ&ﬁ%ﬁginks quinbde Hnd  cis-4-

ant agoni sts having a sedative actio

dpdsphonaimethylhe; pyperidinecarboxyljer oasitihazidnetheir  pharmaceutically
chl orpheni.ram ne, chlorcyclizine and their

5%%%%@% ﬂ#&tally acceptable salts; 10 (vi)

nilstaeldréReas Sactied Ao Endl @ agoxakbodit infufiRin, clonidine and 4-

nmepr obamat e, net haqual one, di chl oral phenazone an
tRERQ-Ophdimeiaaiit3-Gampethanest bpnaabile- 1543 #detrahyidiojsoquinol-2-yl)-5-
SR b o ants, o0 bartoten, |

netyolic antideppéssarng, oy, desptanene fidiptdiging, ShvripRIGRUHN @otthiptiline;
Grtic rfv%?slar?ts,s 5 é.tc%fbamazepine and valproate;

Tachykinin (NK) antagonists, particularly Nk-3, NK-2 and NK-1 e.g.

antagonists, (0R,9R)-7-[3,5-bis(trifluoromethyl)benzyl]-8,9,10,11-tetrahydro-9-
methyl-5-(4-methylphenyl)-7H-[1,4]diazocino[2,1-g][1,7naphthridine-6-13-dione
(TAK-637), 5-[[(2R,3S)-2-[(1R)-1-[3,5-bis(trifluoromethyl)phenyl]ethoxy-3-(4-
fluorophenyl)-4-morpholinylJmethyl]-1,2-dihydro-3H-1,2,4-triazol-3-one (MK-869),
lanepitant, dapitant and 3-[[2-methoxy-5-(trifluoromethoxy)phenylJmethylamino]-2-
phenyl-piperidine (2S,3S)
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(viii) 15 NVDA receptorantagonists,e.qg.
dext r onmet hor phan( ( +) - 3- hydroxy- N- net hyl nor phi nan) and
w0 easmemikol i t e dextrorphan((+)-3-hydroxy- N PCT/IB2004/002943
met hyl nor phi nan), ketam ne, nmemantine,
pyrrol oqui nol i ne qui none angy;is-4-
(phosphononet hyl ) - 2- pi peri di necar boxylic acid and
their pharmaceutically acceptable salts; (iXx)
pha- adrenergic active conmpounds, e.qg. doxa205|n
(x111)t mp@@p ANtAGPRHBHS o & OX ¥Hiing oltggpdme p1op1ver1ne tropsium chloride and
Qbﬂ 4: di met hoxy- 2- (5- met hanesul f onam do-1, 2, 3, 4-te
tra gr0|squ|noI 2-yl)-5- (2-pyridyl) quinazoline;
(xiv) ((X@XH inbjbitors; egnteletepite safacdxsh amd galdatesibpr an ne,

oo e ARy oifaah Bah i il e safilorurbiprofen

(- 16'%;hyk| nin (NK) antagonists, particularly Nk-3,
QK—Z and NK-1 e.g. 25 antagonists,
(xvi) (qorRagm)algesic8, iB-faiteopitari faracetaordt hyl ) benzyl ] -8, 9, 10, 11-

.., tetrahydro (4- met hyl phenyl ) - 7H [
(xvi) ne&foi?%]fg’csuﬁbfggrfpé‘?d(?’l 7] napht hri di ne- 6- 13- di one
(xviii) (Vdﬁﬂiﬁa?éoe tor a%omsts e.g. resinferatoxin;

[ (2R, 3S) - 1R 1£3 5- bls(trlfluororrethyl)phenyl]
(xix) quﬁmQtegergm_compounds such as propranolol;

f | Jmet hyl ]1-1, 2-di hydro-3H1, 2
(xx) }ﬁﬂ%{?ﬁ?@ﬁ*ﬁg ﬁwﬂ?iﬁ@%&% , lanepitant, dapitant and
(xxi) Fdrficosmriddesyeln af ddxiafrethas@met hoxy) phenyl ] net hyl am no] -
2- 30 .phenyl - pi peridine (2S,3S) W 2005/ 025675
(xxii) FS@F){?TBQW&P@BQW@Q}M(%W@WS%Scar| ni ¢ antagoni st s,
ne, propiverine, tropsium
(i) SHBLAREHNIcBrinit Paraficat n: (xiv) COX-2 inhibitors,
(xxiv) engcelmat®@sageils sudhfasd@mnhﬂcﬁ@d val decoxi b; (xv)
-selective COX inhibjtors (preferably with @
(xxv) ﬁﬂ@i&h@%@w syclyas siidenaddl) vardamaribpeigladafil HeT- 1026) ;
(xvi) coal -tar analgesics, in particular, paracetanol;
(xvii) neuroleptics, such as droperidol; (xviii)
VEhei plesdind inesngiph caxtengerio st prodaciy compssing en adlpha- IHdelta ligand, a

SR S SR SRTRRY a0 e 5 PR E2 i, such

those listed above, for simultaneous, separate or sequential use in the curatlve, prophylacuc

treatment of pain, particularly neuropathic pain.

The combination of the invention can be administered alone but one or both elements
will generally be administered in an admixture with suitable pharmaceutical excipient(s),
diluent(s) or carrier(s) selected with regard to the intended route of administration and
standard pharmaceutical practice. If appropriate, auxiliaries can be added. Auxiliaries are
preservatives, anti-oxidants, flavours or colourants. The compounds of the invention may be

of immediate-, delayed-, modified-, sustained-, pulsed- or controlled-release type.

The elements of the combination of the present invention can be administered, for
example but not limited to, the following route: orally, buccally or sublingually in the form of

tablets, capsules, multi-and nano-particulates, gels, films (incl. muco-adhesive), powder,
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(xxi) Corticosteriods, such as dexanet hasone (xxii)
serotonin receptor agoni sts and antagoni sts; (xxiii)
w@b@biozeryi ¢ (ni cotinic) anal gesics; (xxiv) PCT/IB2004/002943
m scel | aneous agents such as Tramadol (r); 15 (xxv)
PDEV i nhi bitors, such as si gfenafi |, vardenafil or
taladafil. The present invention extends to a product
corrpri sing an al pha-2-delta ligand, a DSNRI or one or
th of a SSRI and SNRI and one or nore other
OVuleSt ﬂ@m&d@a@nges Qg@lnh@ndw@ﬁ) ghews, ﬁ@@eomﬁ, sterengiopy and spypys. The

Comp()gh%fft@gﬁggﬁl 6@%@2@@ ge 9(581%1 géfg @sim&?cedéﬁﬁé B§im, or in the

form of pdrigh energy dhypemﬁom: opat dvated @attm:les'ﬂfl éast&ﬂibsoialhgpfhsofmdiﬂEgrat1ng
i stered al one but one or both

s G A o b e,
of the m’i@ﬂﬁdﬂ ﬁ&ﬁfbé"a&ﬁn%ﬂér&@?é Flect gxgbmﬁéhs ?f‘&iu@f eAbR) dried or

entE or carrier( s ear to the
spray drilﬁnit 8 fooopukatiofs eftthe ncompcmmds oﬁtlmmnivaﬁlcmtmmﬁbe th hydrophilic or

rycron R RS SRR iy PRETBL AL S S O s

describednh UK 0618¢Bas Hesmegur s @ucﬁ@h%ﬁ@e&&al&ﬁlp%&'ﬁ%ﬁy eS8 example,
of the invention may be of inmmedi ate-, delayed-

tablets, gy cpitai-excipipaisaugl 8s migotryealling celbdose, ddtess, saslieasitrate,

i G T TR I S

tapioca d;tamfh} @thnhitol, ﬁismtég@zhﬂt@wch @s ket st@ctag ] peoldts) edstarnRYlose
I i n uanp;ﬁ in.the formof  tablets, capsules,
sodlum ag‘rﬁf) %Slb%ﬁt?ﬁ’ angd g@@lélatugblplgderﬁ B ugk ag p(pkyymylpyrrohdone

hydmxyg}gﬁl A0SRl (BPHC tréé{%ﬁa%sr 2&%?@ (ﬁ’é’l"eut‘lose (HPO),

bentonitg iserpsd, $orbiteld )gelauh end acasnl. AdditianallyLisbeiesiionsgeindmay be added

The ounds of the inventio so be
to soid {2 icmnd Bich & BRRT T CAE GRS S SIVCPRY bRboTRis BEST and
talc or wettthigHze S8 SJuBY asléceh 34
fast-di ssol vi ng, fast -%IllSglrpr}%?ggqugt&lhﬁgaﬁ?oﬂsdz}\gg&?g?%l gss
carbohygratesy phisepoliofipials ihé proveing membe oredyded001 by Li ang and
Chen. The conpounds 5 of the invention nmay be
adm ni stered as crystalline or anorphous products,
Hesiedizgerdig eldd19§ol\ﬁ %d&sa@é fieghulabiohé BADOTE LAY b@ﬁﬂaﬁf‘tﬁe ‘P(f)llowmg
t he conpounds of e invention may be in hydrophil
ingrediepfs: aspyiiRRn ﬁ@%ﬁuhfmﬁﬁpmaﬁsmmoﬁtr@x%enbﬁgzsca@mllose @mhlum(

a as, cribed
oo BB S SnERALA LU QLMo TR 55
cellulosa; mqgnmm(swarata‘ aranaitalimethyl nfeﬂhb@laﬁe, Byt fRebt@hd) polyethylene
suc rocrystal line cellul ose,

t
elyeol, e SUER sTishh Ghirie Forbioh S oy ool o wBrRaEH] Famss.c
sorbitol 62% yEHtSIMTRE Qéﬁ%@ﬁ@ers%gy&'dk%oﬁﬂ% SUREFR et B &LsBRbY FDDFs are

corn, potat
dependent upon the solubility of the drug substance used, i.e. where the drug substance is

b7 1

insoluble a fast dispersing dosage form can be prepared and where the drug substance is

soluble a fast dissolving dosage form can be prepared.

The solid dosage form, such as tablets are manufactured by a standard process, for

example, direct compression or a wet, dry or melt granulation, 1melt congealing and extrusion
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tapi oca starch), mannitol, disintegrants such as
sodi um starch gl ycol ate, crosscarnellose sodium and
we@egosmrss7Tonpl ex silicates, and granul ati on bi PCETBR004/002943
such as pol yvi nyl pyrrolidone,
hydr oxypr opyl met hyl cel | ul osez{ HPMC), triglyceri des,
hydr oxypr opyl cel l ul ose (HPC),” bentonite sucrose,
sorbitol, gelatin and acacia. Additionally,
| ubri cating agents may be added 15 to solid _ ]
procegs, %%%@@%%%%\M@ﬁh Bayhsgaeng o naltidayes meay bercegted avithcapgropriate
overcBhi¥ kB6wh iP@Repate, PEG and talc or wetting agents,
such as sodium |l auryl sul phate. Additionally, polyners
such as carbohydrates, phospoholipids and proteins
. be included. Fast dispersing or dissolving dosage
3%%05%08%@? %fmbﬁgjl{aﬁ&weéam als, be grpkayed 34ifiHgrs ipgapsules such
as geldtitQsaltie 6 $IPMEPabhAsE. Paaess & eﬂ@t'ﬁstﬁisu%}gal‘a' itnElkltJlﬁe lactose
acid, croscarnell ose sodium crospovi done, ascorbrc ’
starch, a¢ j egllulosery millic pydant as, highhyiolecelar uveight, pgbktityleng glycols. Liquid

compo R T S8 BT e AHES 5 oo 2 PR e ik i gelain capsule. For

aqueous@hy @il yhspessiod| ¥slotions] syF@sh mid/dr eRxirs ithd ERRhEXARe invention
sodium starch glycol ate, sodium stearyl funarate,

may bg Gppgbinsfl vth yiousoiweetentng: efr flavauriog exgentsgcaeuring matter or dyes,

: ' BV [ Q. descri EDDFEs .are 25
M R R e
propylarse ¢lycol,e metihécetiutdse, dilgigics ubidt aRcdigm alpHidke/b! @lRerin, oils,
hvdr fﬁStd di speé%LngWgosage form can be prepared and where
yarocpyud 485gtss i (CRFOEaEns dharend) Marepyay fermauafiansnepntaining these
compo@iREage dx T ' 0 '
D P ay bR 5/0d LT A RAIRY S Then water o
other syjtableceshiclgsdref@o usxanpl e, direct conpression or a wet,
dry or nelt granulation, nelt congealing and extrusion
WD 2005/ 025675 32 PCT/ | B2004/ 002943 process. The
tlaiglielt fofrf pespardiiohinthide RBIUABAQ s@peMibid hﬁ@Xﬁﬁﬁmﬁl B example,
coated with appropriate overcoats known in the art.
walter oggyates pEeRbUSi Alyaeh solgtions. Epnparentetal pgeatioy, lijisd pteparations can be
- il in.capsul es such as _gel atin,
formul B RS T <o el B SRES E & 2l Rt Solpomipmisable for
oral use egabd preyireddy ldRBblOHRy, thetrfi0h cop6@int th §r Rl ddding suitable
sugar or hi.gh nol ecul ar wei ght pol yet hyl ene gl ycol s.
colorans, g]ﬂ?’%fs’ %Qﬁ’%@gg end Hickepingieertgs dodredadapequsspspensions suitable
r he: .af psul e. Far .
for ora bl PR ey 3B Bl e e dharaer vith
viscouse makdriad, sudhe asongiombds ofnthéte ighusntredns, mRshyRRIlulose, sodium
carb coq@hnq Wi th vaﬁiou weet eni ng. or flavouring agents,
D OX G VI F IS ARG W O W SpENdEN a8 S| f yvi ng and/ or
suspendi ng agents and with diluents such as water,

et hanol , propyl ene glycol, methylcellulose, alginic
&b¢ elements o therpoatbifiatian @f thyl present inyerdionssan also be administered by

injection, that is, intravenously, intramuscularly, intracutaneously, intraduodenally, or
intraperitoneally, intraarterially, intrathecally, intraventricularly, intraurethrally, intrasternally,
intracranially, intraspinally or subcutaneously, or they may be administered by infusion,
needle-free injectors or implant injection techniques. For such parenteral administration they
are best used in the form of a sterile aqueous solution, suspension or emulsion (or system so

that can include micelles) which may contain other substances known in the art, for example,
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hydrocol | oi d agents and conbi nati ons thereof.

Mor eover, formul ations containing these conpounds and
wez@sprent s may be presented as a dry product POF/1B2004/002943

constitution with water or other suitable vehicles

before use. 15 Liquid form pgegparations include

sol utions, suspensions, and enul sions, for exanple,

wat er or water propyl ene glycol sol utions. For
ection, Iqu|d preparati ons can be

arentera n
enouE L FEioB e Btohiras Hehn e %0%?&9@@% Uptofeioniseneicaiiddbod. The
aquec%fé'sbllu'ﬂ@ﬂs slﬁ%ﬁ?@é’sﬁnﬁgl{ylﬂuﬁé% @H&; o ngl of%r al 3 lt'ch §), 12"

prepared by dissolvin
necesspgk aor amie éfdmsmj pwntemlladmzﬁstmmﬂoﬁ syt day bé @3¢d1i the form of a

and ents as desired. Aqueous
serle SRS A @R tpsat e s piliding g@anordehseridayand fatty

Susp

acids, dlchﬂﬁfgsdléi@ atide Thé pRp¥ralby bﬁ%@ta@i@? fiterdl {Mons "nder sterile

wat er with viscous materi al as na ura
Condltlé)g)ﬁfq@fqﬂ@p]@dﬁ@mh@gpm ds rqaéldﬁ g¢comiplishedssy, staddidpharmaceutical

nd er we

el Ty g aiee Y38 BBk et By chE b namtonsmay be
in powdér fohe for @setitution wehta safialslaReatis Qe.p S AHR] rﬁ}&é%eﬁ % Witer)
before ection, that is, intravenously, _intrarmisc Y,

fl r acut aneousl y, intraduodenally, or

intraperitoneally, intraarterially, intrathecally,

intraventricularly, intraurethrally, intrasternally,

/80, dtbe &lﬂl@ntsyof thetqoastpatiah |of the pRBIRLIL IR Sad  beOddministered

stered by i nfusion, needle-free
ntcanaf5Yn Y Gl i S e e Gy im e Fomn SGetiry povder
(either P@INRNBERahi e RirS&aaiplon dr QﬂeliﬁowﬁBQaptgsc‘e olfsaen%>§el?i component

formof a sterile aquéous sol ution, suspens
particlea foy sxapple ovitly )pbpm]mol;mds) fram gainy Ipnwidkiﬂ GnHZﬂeﬁ? &lrl 86 herosol spray

presentiln® S, (8N B Ghet Auties by pissvea Gustombly ah atomiser
using ebnﬂulg;?drs@riaﬁn@fto%mméq{rﬁtrﬁﬁt)w %@bﬂﬁeﬂl\ﬂﬁp&ewftﬁom use of a

he solution isotonic with bl ood he "aqueous
Sultablesol uPrsEadhoul & 8be Slﬂqué@t)@flugfmlwle( pr eftmfﬂbibﬂucbl@nﬁthane

dichloretrHtudb s, b hyiortobloalGRERTH 21 T2 FETRu R BRes 070134

arentera

[trade nma(rk]a or dtlet,2 36, %heptﬁmtﬁopiﬁpmés(lﬁm BHA Afadb el o b%n dioxide,
further NS di n% gﬁ ‘1% E di gl ycerides, and fatty 5 aci

a i R%ﬁf@&{lﬂ ¥frocarporysuchipg B 6?@{5’8@&&1@9 gk )seri Clt]mylseltable gas. In

the casdd&f @ﬁfe@iﬂsecﬁ 9&6&61%%%%@%% §)f 64 d<!:t i %Y' gki);tﬁvg ng @ valve to

exanpl e | yophilisation
deliver g mgtrted ampiatr ﬁl@epmssmmed cbﬁaimer @Uﬁ@, mhj/ -aK31BMEr drGebuliser may
Alternatlvely,_the active

contain taﬂ?oflgdé glﬂ{ lsﬁsgjﬁhsg‘éﬁ tg’frli D8NS CABRWNLOP-SC BHEE iat mxt@m of ethanol
(OPtlona\)\MgE Eﬁljﬁe@ggﬂgd?lgﬁuzlgﬂ'sﬁit%lé Ggbht Bt %ﬁéﬂelesmgoysoﬁl%ﬁﬁn{g ot extending
release and the propellant as the solvent, which may additionally contain a lubricant, e.g.
sorbitan trioleate. Capsules, blisters and cartridges (made, for example, from gelatin or
HPMC) for use in an inhaler or insufflator may be formulated to contain a powder mix of the
compound of the invention, a suitable powder base such as lactose or starch and a

performance modifier such as l-leucine, mannitol or magnesium stearate.
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10 Al so, the elenents of the conbination of the
present invention can be adm nistered intranasally or
whoosoksslat i on. They are conveniently del i ver eRCT/IB206u002943

formof a dry powder (either alone, as a mxture, for

exanple a dry blend with | ac{pse, or a m xed conponent

particle, for exanple with phospholipids) froma dry

povvder i nhal er or an aerosol spray 15 presentation
ressurlsed contai ner, punp, spray, atom ser

dprf{é)rf & B9 aghy QPWﬁ?rszﬂnuha%@rhgr gispersianHpundatjorafur dshalaion the
eleméﬁ'fsogf"ﬂ?e @oﬁﬂalﬁ?ﬂ{ﬁ F )t \Fzﬁ Y rl&e Vl\rdngrrc])ngéd Vtvc|>tah gl% shlrggble for

use of sui t
deliveryj byhinbaleGrf (tm]ca:llwctdmaideredtefslléééhﬁﬁrpﬁ |nhi@1‘bﬁ§59tl{]?di‘§msauﬁn could be

ach1evecljd %h or ot et qlh gq’get hane, dr of | uor oal kane s
Y 2 1305l HPNOET det reele Fﬂ“ﬂ 19 4pilling, rfbméqua;dtmnmg, use of
supercitical fluik, &yﬁalﬁsa%roﬁ%?h?fsﬂ,ﬂég Wﬁgpane (HFA 227EA [trade

mar k] ), carbon di oxi de urt her perfluorinated
hydrocarbon such as Perflubron (trade mark) or other

ase of a pressurjsed aerosol,
%1 Eﬁl%%seasgoglﬁﬁoﬁl i tjf’rrﬁ’élﬁp%‘?s Y hih é@)nwer PEBGi eéFFCIthhﬂiTOé}’nﬂauCS to
product @ firtehist ShaydcdRdif TRfn qﬁg Y0 10mi; Sf leepss ) o'u§§ of rli]%\ey invention per

contai ner, punp, spray, atoms nepbu
actuatu@bmch,th@ apteatib tiobme may s figinon @fIODﬂP AGYHi¥E formulation may

usi a. m xture of ethanol
Compn§ oﬂ’?’ eg AR, Op%@&ﬂgn%ma%hy ipYengos, propyieee glyeolt sterite water,
I
ethanol@n&@@&ﬁhﬂ@ﬂoﬁ&l U@ltérhﬁiﬁ%ogfen&)&h%?% H&rorlég P %ai% E)gqurqnﬁ glycol,

the propellant as the sol vent

for exa@ah%mrﬁomdwtbmm ghyegl. sorbitan triol eate.
Capsul es, blisters and cartridges (made, for exanple,

from gel atin or HPMC) for use in an inhaler or

Alhsmfaﬁ{/c&y Ghe &BMeR® of eHeBehiMielioh df %%@énﬂoﬁl gfag/%e \%H]éwstered

compound of the invention, a suit
toplcall}sgg e§]&1élhm§§,oslaa@qf@1§5y or tr@tsdcmtallzynﬂ)r axarpplef iarhefoes of a gel,

manni tol, or nesj um
oudi S8, A e Ao BB
wafers, tmplastequmges ibyes peadege, hOErabnalsi B aRd c&ﬁ&ﬁ?ﬁlﬁiﬁ sPhkreof. For

| ation for inhalation the elenments o
such ap%lb‘i‘?-gu il}edﬁ%’f)u?c}?é) tithe/@Nention aanbe swemiadmrdussewecn m for

example; ah@xf Wik |oﬁe Bpﬁloﬂ:e(%]f' gﬁ@fgﬁlo%n ?ér%)ﬁﬁ) gﬁlgﬁ}dg[%%ro m white

consi der ed | ess t m cr

petrolatt@gtprgf)ﬂgne gw(}l,lquﬂyb)iy]?tlhalelga ggg/oﬂflprﬁpﬁ?lw&)mﬂo%ﬁd hTEEEne
t. m ed jet mlling, use o
wax , iR R inb g sypthelitm B@Iﬁf drslycsiides ane faﬂbfgacgkl;rlayludmg oleic

supercri

acid, wadslry botbitar’mSHbstchpite

tomi ser usi ng el tecats'é81 P(lf%hdéy%gm 02&"4{“SJB fr%(?dﬁ% é’SQJQ?tF 58
cetyl estﬁqsgfaxnﬁ%;eagﬂrﬁl@hﬁl fzr@tnddqlelcmdﬂmzﬂfawdmel QIIIAGIY BELHOSs ethanol.
AltematfvlaFy, b%ﬁﬁﬁb@&lﬁ%ers may be used. The following may also be used polymers,

carbohydrates, proteins, phospolipids in the form of nanoparticles (such as niosomes or

liposomes) or suspended or dissolved. In addition, they may be delivered using iontophoresis,

electroporation, phonophoresis and sonophoresis.

Alternatively, the elements of the combination of the invention can be administered
rectally, for example in the form of a suppository or pessary. They may also be administered

by vaginal route. For example, these compositions may be prepared by mixing the drug with
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actuation and the actuation volune may vary from1l to
100l. A typical fornulation may 10 conprise the
web@seriess of t he conbi nati on of the inventi on, PCT/IB2004/002943

propyl ene glycol, sterile water, ethanol and sodi um
chloride. Alternative solven?§ may be used in place of
propyl ene glycol, for exanple glycerol or
pol yet hyl ene glycol. Alternatively, the el ements of
the conbjnation of the invention may be adm ni stered

a Smti'?sleﬂlepﬂr@sw;@X@lalepwewla.aﬁ cogRachuEer, syrshatiel glyceside esters or

f fl; -
pobefRREICT, Dbl 8 ONER Bnalahll h  fi Sy gisotve
the cayipwdeelcastrtiesdiugg, foam film skin patch, mafers,

i mpl ant, sponges, fibres, bandage, m croenul sions and
conbi nations thereof. For such applications, the

CPRENQE s Bf th REmibIAE B | bf)ﬁ‘le %?anﬁ@n ﬁl‘dz REBEE %dﬂﬁmstered bP/ the

di ssolved in, for exanple, m xture wth one or
ocular gute.Héor ophthatniin gse, rhhen@nmoundd canl bedunmhlgled amhmtmnmsed

white .20 petral tu r l.ene pol et hyl ene,
suspenifing By 5o, P8 A B SR oS it Srsb bes st oe
adjustedl, bt8silei saBhdI N PElyS¥ ARG bE GddBANAch & crisBlYiRREd A6 acrﬁf@aad
fatty acids, |nclud|n% oleic acid, water, sorbit
¢

polyvmaéﬁlegl@céahmt@oma apig) § eelosémpolgingeElg. hydlqmypro;mmﬂfyamlu1ose

X TN

Alternatvielyn diey ma heefonatiiatved iyl an PEMGEHGLEIDAS SIMOANGA 0P niTBalRS],
The f ol | al so be used polyners, 25

incorp I3 Rl Mg et RO A ﬁésoﬂmes% SPEIEES coHAZHReOf Bambioflegradable
u

e SRR SF ST SEES L id L PISAAES) By

such ad@bsanegseut lipesamgesi Glotropltoesingy be epteabllp panbine®with a

R R
iontoptRRERid) TRk hRY al3belReliRkleyed ih He EX Qfé‘ﬁlgqfof a'hﬂﬁe Qd Bnited to

a suppository or pessary. They may al'so
the droggini ni st er ed by vagi nal route. For exanple, these
conpositions may be prepared by m xing the drug with
WD 2005/ 025675 35 PCT/ |1 B2004/ 002943 a suitabl e
Mg elentisntedftth@¥ehPinibriof the! filveASoncASPAsOYE L& in combination

ynthetic glyceride esters or polyethylene glycols,
with a Wﬁk&g XGine Cyelofextens yedpawn jo fosmiaelasion erd ngyumclustpnebynplexes

with gt onabtt I MR SR okl R AR B

dissolutibs ity easteimiasiisg, ey aliybilityeand @f slability ?M)bemll EltOzE grug molecule.
rmul ated as

D 0 éhalnlc se, the con ounds can be
rug-CldeS T GomPIE s R SymsHAL Yrela G gmrse dosger fumynd gdministration
routes. Ms@hialterrdald fbedlre@f corhp| &t o l%?ﬁ' th@gﬁ“%qgg E%&%%IX;[/I{#]E rrnayﬁgcg,/ used as

i sotonic, pH adjusted, steri
an auxifar Y@@ldévlesmg rasagamiarsdibmnt omdobrbilfzet. Ydphay| beta-amid gamma-
cyclodextrins are most commonly used and suitable examples are described in WO-A-

91/11172, WO-A-94/02518 and WO-A-98/55148.

The term ‘administered’ includes delivery by viral or non-viral techniques. Viral
delivery mechanisms include but are not limited to adenoviral vectors, adeno- associated viral

(AAYV) vectors, herpes viral vectors, retroviral vectors, lentiviral vectors, and baculoviral
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pol yvi nyl al cohol, hyaluronic acid, a cellulosic
pol ynmer (e.g. hydroxypropyl nethyl cellul ose, 10
whasoxses hyl cel | ul ose, nethyl cellul ose), or BCT/IB2004/002943

het er opol ysacchari de polyner (e.g. gelan gum.
Alternatively, they may be fgrmulated in an oi nt ment
such as petrolatumor mneral oil, incorporated into
bi o- degradabl e (e.g. absorbabl e gel sponges, coll agen)
or _non- bi odegr adabl e silicone) inplants,

vectofia Nopwyirag delpery m@#@wmﬁrmaéqiq h@d@@pdmt@d @@mfecagm dipsomes,

RS PSP PSR CnD FERSBgions ot

The roptes $@rsualt telévery m%m&n’mﬁﬂ@laﬁé@nlm& Mingitddcdte mdcBsal, nasal, oral,
adgi i on, they ma%%él livered using |ontophore3|s
parentefgl, gastroiritestngl, gonical of siblingpal goytes. t he ear, using for
exanple but not limted to the drops. The el enents of
t he conmbi nation of the invention may al so be used in
CHTﬂSi m@ iflather zspewt ohthe presehivideettionn thefy isl pdeided b Ipha@ﬂ&euhcal
formincl.usi on and. non|

compai{RP gb iy et R RO 5t A7 UG JERBUGASNRI or one

or botl¢ of R SSRINAM SR, foy ﬂﬁ%a%@utiﬂaﬂ&'atc&’ rabll SR tHEﬂeQIn Witk e proviso
t ast e- maski ng, bi oavai | abi | g /[ or stab

that ther eqpanaupds () x8y)ugt Né@%&ﬁw lmﬁu@bmyt®mmﬂt |a| smrotomn reuptake
r e f or sag
1nh1b1t81o gﬂl“[g?rl%fa%llyg I‘ag%, &lrll& 8 tllfllg opgﬁmazm eﬁfﬁg{%ﬂ atlglxegsserotonm—
noradrehalhﬁe treupoaie! 1@hﬁiitbﬂ rpaviblilblrly lﬁﬁlndélpﬂm'; Renlefasirmedpyt dul ke, and a
be used as 25 anp. auxiliary additive, e.g. as a

noradrenglipe efeup@ke LiBAtbiter, ByriGHRIly s@boanshare epeluded, aand a suitable
excipicdf rﬁTRiePtCé%CAaﬁq&thddaﬁl ag@ 0'5'81%551 %Rﬁstgg }1%61%71256 treatment of

sui t abl e exanpl es ar& describ

pain, pbictlags ho@op8thanmhin\O- A- 98/ 55148 The term
“adm ni stered' includes delivery by viral or non-viral
techni ques. Viral 30 delivery nechani sns include but

A LarD QkerhAtiet %geét Qf Qﬁ@\/?&gérft "i‘ﬁveYﬁSﬁ Ohere i@ GFOA ed a pharmaceutical

associ ated viral vectors, herpes vira ,
compogitipn @@mpallsmge@tsan@glsue rqomburraabnvtwaﬂllmrsmg almdilpha-Z delta ligand, a

TN X o R S 1

a sultablecbxaipﬁdltt didRat Of bireies. Bhi@zﬂﬂj?fetﬁe coin@HMﬂ@lll '1@%%% r use in the
| i pofectin, cationic facial arrphl phil es (CFAs) 8

Uemn“@éﬁ%P%%ﬂH%ﬁﬁ?%ﬂ%ﬁ@%ﬁPMhuTﬁénroutes for such dellvery
mechani sns i nclude but are not limted to nucosa
nasal, oral, parenteral, gastrointestinal, topi caI or

Fobhombumian reith@sdniniJiation, @@ @roh élplfjahﬁﬁceﬁlﬁbzﬁc bs @s{edtﬂ%lﬁam may
a pharmaceutica

b lgr ent invention, there is provi
erQ?‘ﬁﬁ%%sV?@@W“Xonpr|S|ng a combi nation conprising an

al pha-2-delta ligand, a DSNRI or one

The element of the pharmaceutical preparation is preferably in unit dosage form. In
such form the preparation is subdivided into unit doses containing appropriate quantities of
the active component. The unit dosage form can be a packaged preparation, the package
containing discrete quantities of preparation, such as packeted tablets, capsules, and powders
in vials or ampoules. Also, the unit dosage form can be a capsules, tablet, cachet, or lozenge

itself, or it can be the appropriate number of any of these in packaged form. The quantity of

active component in a unit dose preparation may be varied or adjusted from 0.1 mgtolg
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or both of a SSRI and SNRI, or pharmaceutically
acceptable salts thereof, with the proviso that the
w@orssoessds (i) - (xxv) of W02/ 85839 in conbi nat PONIBA041002943

a serotonin reuptake 10 inhibitor, particularly

fluoxetine, paroxetine, citakppramand sertraline, a

m xed serotoni n- noradrenal i he reuptake inhibitor,

paticularly mlnaci pran, venl afaxi ne and dul oxeti ne,

and a _noradrenaline reuptake inhibitor,.particularu% _
accordgdq dhe pastigiflar eppirtiiracend dheipetene) efaibe activexeomioaents. In medical

[ | r,.C ' ' ] 0 g I.S

use fe B a7 il iered b Mol Ay &7 TBOSAL, bsutes of 100 or
300 mpaht itemdpentiy useuhe patdpoandsaitilized SnAde @hashicential invghod of this

aspect of . the sent, invention, there is i

. pr [ rovided a |

inventioRae BINSITER Bt BeipHudoresr fabon APhgzioshur iosew/ks daily. A
- hnat d i 185 b9

iy ST SORSEEDR] 1 03y 0y RO s, v

may belvariechdepending| Uppn doe egouibnents aff tise pdteng olie severdty &f the condition
. ui.t abl e excipient,.diluent or carrier. Suitably, the

being g dnd i Crbodlins e SFBlovetoDRRriRatons! {F dudice fpsae for a

particu®r sd@htion RaVitHif WAL of B1ér 20 Thefallp2rBamERis HANaBY FRM smaller

ani mal adm ni stration, the term pharmaceutical’ as
dosagag slziclh ereeleps thay thy eptimpmadnsel ofyhe oeampotindsr Thereafr, The dosage is

. .. cal eparation is .
inerea S0 SREMIP lnl el HREE bt FBln BRI R lpanges is reschea
For copveapatcal thenotab dsilibdbsapel adyibet @vided tand ag@mifeel #h Poitidns during
appropriate quantities of the active conponent. The
the day, 4ff desuedage form can be a packaged preparation, the
package containing discrete quantities of
preparation, such as packeted tablets, capsules, and
frﬁm,d@tes'inar'bmusd, al cxmmlinemiasp (mlk:;[ﬁﬂingﬁdosuhre] ptrmnmiﬁ:véntﬁm&&g&terinarily
rm.can a capsul.es, tahlet, cachet, or |ozenge 30 .
acceptghle S orgolyies BRTOE 6 Ut SukhbaiceBiRblaigrgplation in
accordhht@SRith ﬁloﬁﬁﬁlk@&%af&gﬁ@ctﬁ@ @nd Ltﬁ@tv!efe)’in%é/ sug%eto'nvﬁﬂl etermine the
_ conponent in a unit” dose preparation y varied or
dosingzggimeneandf togie ¢f. adnmmistratidn whisd R00B¢ @RBEBGZFpropriate for a particular
. _PCT/ 1 B2004/ 002943 37 according to the particul ar
animal, : . !
application and the potency of the active conponents.
In nmedical use the drug may be adm ni stered three

tinmes daily as, for exanple, capsules of 100 or 300
nmy. In therapeutic uséﬂgﬁﬁﬁﬂﬁﬁhgﬂﬂBhgﬁutiIized in the
EUNL: tical method of this invention are
a nmrstered at the initial dosage of about 0.01 ng to
about 100 ng/kg daily. A5 daily dose range of about
0. Q1 g? to about 100 ng/ kg is preferred. The dosages,

, may be varied dependi ng upon the

r [ t % R - et :
B Ry R CRBL O p ROl e, i
U.K.) wenp| hoyesdl. in [rowsmif éatAllomimbls twere frepperderis $ 2ig éghitidarlacycle (lights

on at 07h 00min) with food and water ad libitum. All experiments were carried out by an

observer unaware of drug treatments.

CCI surgery in the rat

Animals were anaesthetised with isoflurane. The sciatic nerve was ligated as previously

described by Bennett and Xie, 1988. Animals were placed on a homeothermic blanket for the
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particular situation is within the skill of the art.
Cenerally, treatnent is initiated wiwth snaller
walomages7whi ch are | ess than the opti mum dose PET/IBRE04/002943

conmpounds. Thereafter, the dosage is 10 increased by

small increnments until the i mum effect under the

ci rcunstances i s reached. or conveni ence, the total

dai | y dosage may be divided and adm ni stered in

portions durin the day, if desired. For veterinary
duratige ef the prededieanftemsuag e paipatgtion tltemnpn@smlcmnwmaswposed at

ri t lts sol yat es
the nifday’ 8 Fie [HRA b ol BSETBA Hinferd Bicks Bt bR o the sciatc
trifurcatioh faboat Tram df ede Gak drRBE 6f :Ydhteﬂng’lﬁ)sfsﬁ@hnd/fﬁhgdturﬁﬁ(éyO silk) were tied
practice and the veteri na:#l surgeon wi |l determ ne the

looselygayennehitreigh ARyt daEm spaging. dhe Aumsion siap glaseshindlayern apgl (the wound

iate for a particular animal. 20
“eatedgﬁ&%%%}g@ré METHODS Ani mals Mal e Sprague Daw ey
rats (200-250g), obtained from Charles River,
25 Uh(.) wer e housed |n roups of 6.
...... ) ARAINtEnance o mdug atig and dynamic

allodqul ghts on at 07h 0O0Om n) with food and wat er ad
Ibituin. Al experiments were carried out by an

dinserresponses dngaeperitind DSNR I 8SR hanst SNRO@kredirstgeriprined alone in
e O} REEE g R  S BTG obl S ey S8 AR Spponse

to eachtﬂ!xeaﬁib@@fdtw&ﬁ thedombiddiR8 - waPeBinfedVONCeabh 85€6hy0Basdline paw
honeot herm ¢ bl anket for thé WD 2005/ 025675

withdrgvgstt tirgstoddy EYEBe ves Fryrhair and paw witkdrpwaldatgudies. PAfTde a cotton
. ' r.at. n sciatic nerve was

bud s dhG0ER BRI B AR 1 g by ol

di ssection through biceps fenoris. Proxinmal to the

sciati.c frifurcation, about 7mm of nerve was freed of

M&@Lﬁ%—f—@@%nd 4 ligatures (4-0 silk) were tied

lspAREloRRR! bR, i

was c% Odgg\ o a%eg%ﬂs&&;ngﬁg hU%e woun e?I?eVgtﬁgﬁ %‘Pﬁiﬁ? (§t%eltmg,
Illinoist &p%.Aal. Aminlalm w&mqﬂaoe&ﬁﬁmcﬁ/lreﬁnesh) M)ttnmt ¢ages albowihpeccess to the

B T T
expemﬁé}ﬁ e§d§!ﬁ’é aNBdsRid Was ttes&%l”f)}ofdﬁ@ﬁiingltf?@ ?Iahﬁl S&Haéehﬁ el glmals right

. Conmbi'nati ons were exam ned lowmng a fixe
hind pa‘vawmb adirgin hairs inasesndingpuadereof force (0.7, 1.2, 1.5, 2, 3.6, 5.5, 8.5, 11.8,

15.1 and 29g) for up to 6sec. Once a withdrawal response was established, the paw was re-

tested, starting with the next descending von Frey hair until no response occurred. The highest
force of 29g lifted the paw as well as eliciting a response, thus represented the cut off point.

The lowest amount of force required to elicit a response was recorded as the PWT in grams.

Dynamic allodynia was assessed by lightly stroking the plantar surface of the hind
paw with a cotton bud. Care was taken to perform this procedure in fully habituated rats that
were not active to avoid recording general motor activity. At least three measurements were
taken at each time point the mean of which represented the paw withdrawal latency (PWL). If
no reaction was exhibited within 15s the procedure was terminated and animals were assigned

this withdrawal time. Thus 15s effectively represents no withdrawal. A withdrawal response
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to each fixed dose ratio of the conbination was
perfornmed. On each test day, baseline paw w thdrawal
w0 boossbsslrzls (PWN) to von Frey hairs and paw wi POTIE20G/002943
| atencies (PW) to a cotton bud stinmulus were
determined prior to drug treg{nent. 15 Eval uation of
allod Static allodynia was asured usi ng
Semmes- Wei nstein von Frey hairs (Stoelting, |Illinois,
U S A). Animals were placed into wire nesh_bottom .
was oftey escompapigidrivitiospeated ﬁ@chlhé or lipldag of the pew. Pysimicpéipdynia
i. Al e habituated to thi nvi r.on Lor 40
was O OB (B e RIS v iplaBl B R S FRMP B bt
strokirigest ed by touching the plantar surface of the animals
right 20 hind paw with von Frey hairs in ascending
order of force (0.7, 1.2, 1.5, 2, 3.6, 5.5, 8.5, 11.8,
1GorbithithrddSied OF up to 6sec. Once a withdrawal
response was established, the paw was re- tested,
Shesetrespgnys take filseparéortned asbeth diengphveo-dEiteligdndi (.o SNRI or

ssr1 ipler SNFTASE o haliap, ghfqrﬂge% af Fiked (e Giticyag e combination may
then be]E SRhasaN TREe Ifégﬁorfs% toQabh BRedose raﬁlﬁwlﬂ:ﬁ‘;ﬁ%nﬁ(‘fﬁ)%ﬁfl 1 time-

orce required to elicit a response wa recor ded as
course thipieeaPhVEX patinggna deternaiBe iy thei durationed ynfizllodsisic st o sbahchy

el 8V LD PSR S b e B

procedure in fully habituated rats that were not
active to avoid recordi ng general notor activity. At

| erieplet RYNRT oSSR Iraadon S pmpovndsc the presephinvention may be
. : | _ -t hd .
pepuElUesbAEATE AL el BI5GB s o

these dbbsme¢hie procedure was term nated and ani mals were
assigned this withdrawal time. Thus 15s effectively
represents no withdrawal. A wi thdrawal response WO
A anRanha>-ESH 1] BRI LHLPOATE 3f i oRGEAIRAM
Wwth repeated fl igr%gﬁi ngﬁor ?i%cﬁll%rp\éx@%?ﬁ%g%ﬁlgg\?vﬁ Dy?FgLFﬁ%ged as
describgl hetymbedowwasn the nfirelmemibned pltentditement rdférencds nwhish are

. ond to the cotton stinulus.before 8s of
luuStraie%ﬁ%ktBﬁ goqw%ﬂ?ﬂ'ﬁﬁlet%@@mﬁé é‘ga BiesdidSSonses are
first perfornmed to both the al pha-2-delta |igand
gdo. 0.) DSNRI or SSRI and/or SNRI (s.c. or p.o.)
hemustryExamples of fixed dose ratios of the
conmbi nation may then be exam ned. Dose responses to
each fixed dose ratio were perfornmed with the tine-
Exanifpie f.0(3SeHROM-AxIes-5HBahyldetiol @athitodHler dHRAD 60N

) of antiallodynic-action of each 10 separate ratio.
Dimethylmnondsenp; Jded Siteisteneldyl beumige (3he GBfomahiin THE (890 mL) at 0°C

was add&d Ei& (ﬂg%) ?oelloevs)/(e%rﬂy@u%lz (6.8 g). After 30 minutes methylmagnesium
chloride (152 mL of a 3 M solution in THF, Aldrich) was added and the solution warmed to

room temperature. After 10 hours the solution was cooled to 0°C and a saturated aqueous
solution of ammonium chloride carefully added. The resultant two layers were separated and

the aqueous phase extracted with ether. The combined organic phases were dried (MgSO4)
and concentrated to give (R)-2,6-dimethyl-non-2-ene. 32.6 g; 93%. Used without further
purification. "H NMR (400 MHz; CDCls) § 5.1 (m, 1H), 1.95 (m, 2H), 1.62 (s, 3H), 1.6 (s,
3H), 1.3 (m, 4H), 1.2 (m, 2H), 0.8 (s, 6H).
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Sui tabl e DSNRI or SSRI and/or SNRI conpounds of the
present invention nmay be prepared as described in the
WO efosiessces or are obvious to those skilled i nP€TYEB2804/002943

on the basis of these docunents. 15 Suitable

al pha-2-delta |igand conpounﬂ§ of the present

i nvention may be prepared as ~descri bed herein bel ow
or in the aforenmentioned patent l|iterature references,
which are illustrated by the follow ng non-limting
exanpl es and internedi ates. 20 Chemi stry Exgpples

E@?@ %@&19{1—%&@?@3 R s gD 2%‘3@18%, yPEhRB%E 35b ¢, 0.13 mol) in

acetone 33 i) ol ddded br syNittd éfSQrC% (% %%39‘@101) inanSJﬁ (89&hL)/HHO
m.) at 0OC was added LiCl(4.3 g) followed by Ciz

(146 nfl. Feg)0 miduiesr AZ@r fhouts esurtkdrhylommgofeGiONQa T, Olbandlpim HySO4
(152 nL of a 3 Msolution in THF, Al drich) was added

(22 MA@ KOG LY tias Addess Abidr 1 Dhours im ol veas wilstedApittebrinepand the
hours the solution was cooled to 0OC and a saturated

Solutlogqe@w@ ¥athuethen Bre gambHICdnPIEANS Pyses: s uinegl (MgSO4) and

concoff i bR By Rt 6 1ol ol BB EiRRhaave (4

methyDh&pRdtotc RIBEEH HEMNS. 105;168%. M54 el ARE i HRASN U8 REHT L00%].
ygl ve (R) -2, 6-di net hy:jg non- %&%ne )(162.6 glg; 93?2 Uste[d ‘]
wi t hout further 30 purlflcatlon 1H NVMR (400 MHz;

AR5’ ethvl %f,n& Q)VIE Ebﬁhe%vlr-oxa 51%550490 fo (R)-4-

methyEﬂ@ﬁdtﬁ?cB@Zﬂ POTE, | Bﬁgﬁﬁm%ﬁéaﬂ&ylmm (49.9 g, 0.494mol) in THF
- Met hyl - hept anoi ¢ aci d.
(500 nguzl)ai §°@wap ﬁ@ieldynnwﬁwla@em@lqrm (@0 200-13meb). Mfien 1 hour LiCl (7.1 g,

o1 AT A TSNS B Pl S o
0.17 nml)n uhemxv&fd ks vahaed fo fohifdhiiRfat@eRutafef 16h0&s (B ilrate was

nol ) .in H2S04 5 (22 nL)/H20 (100 nl) was added.
remow tbe}f fliratien rand; ke soluiano songestraied ybederwigedycest i pressared Flash

[

chromﬁtlagxaﬁ (’7"% a@éégﬁ%%ﬁ(i&é ; ge‘)g‘ §4 %afhae%hgm %C %n{ﬁ@){l hgptanoyl) -5-
phenychbmd)ilchin-Qemntasgn@ﬂhS’l § g1 2tboepfpes +85 {c 1 i CHLI3). MS, m/z (relative

hexane/ Et OAc) gave (R)-4- methyl-heptanoic aC| d as an
intensigy)] 30MMAHG0068% MS, miz (relative intensity): 143

[MH 100%. 10

(4R, 5S) - 4- Met hyl - 3- ((R) - 4- et hyl - hept anoyl ) - 5- phenyl -

>(_8GRI)-(SLMet?wDB&(4RT578)(4?}neﬁTvlllB&be$-Dﬁﬁﬁfl—@ﬁ@oﬁdﬁﬁlﬁcafrﬂ&wl)-

g, 0.132 nol) andtrlethlamne{499 , 0.494 nol) in
octanofeppcid ugil)estar. Q&0 4R rademethyi-A a@&mh@hﬂamylbérphenyl-

oxazol d%g 2%38(3&1]2;%'@}"(904 de)) ®n ]Tﬁgubd(?i Cnlﬂ at’ —5(9’(? was adgD cl )sodlum
b1s(tnrﬁétRyl§1$)l)a\(Uﬂﬂe amLvfl - DvPEaadT - PHBY Alfted B0 9Ma)t-bhtlBPmoaceate
(15.6 g? 0.08 mol) was added. The solution was stirred for 4 hours at -50°C and then warmed

-

to room temperature. After 16 hours a saturated aqueous solution of ammonium chloride was
added and the two layers separated. The aqueous phase was extracted with ether and the
combined organic phases dried (MgSO4) and concentrated. Flash chromatography (9:1
hexane/EtOAc) gave (3S,5R)-5-methyl-3-((4R,5S)-4-methyl-2-0x0-5-phenyl-oxazolidine-3-
carbonyl)-octanoic acid tert-butyl ester as a white solid 12 g; 72%. [a]p = +30.2 (¢ 1 in
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0.17 nol). The m xture was warned to roomtenperature
and after 16 hours the filtrate was 15 renoved by
w0 pdospozts7oON and the sol ution concentrated undePCT/EBMNGEH2943

pressure. Flash chromatography (7:1 hexane/ Et OAc)
gave (4R, 55)-4-nethyl-3-((R) 4- met hyl - hept anoyl) - 5-
phenyl - oxazol i di n-2-one as an oil. 31.5 ¢g; 79% [a]D =
+5.5 (¢ 1 in CHC13). M5, niz (relative intensity):
304 [ M+rH, 100% . 20

CHCIz3S! @ MHE-CIDER) D) oM e hgh - PSDOXD-133@8e 038.81x125.86,
azol i di ne- 3-carbonyl)- octanoic acid tert-butyl ester.

80.85,78.88, 55.34, 39.98, 38.77, 38.15, 37.58, 30.60, 28.23, 20.38, 20.13, 14.50, 14.28.
(4R 5S) - 4- et hyl - 3- ((R) - 4- et hyl - hept anoyl ) - 5- phenyl -
oxazolidin-2-one (12.1 g, 0.04 nol) in THE (200 m) at
(S&lemﬁzmm R Me0cchics bdid 4k ik idsiel) am @8, SRS -Methyl-3-

a1l Msolutionin THF). After 30 mn
(4R, SS) Mm@}hyﬂﬂomé@aﬁ@ﬂ maolshrga 3@arbsnsdbp§tamg adidedertbutyl ester

(10.8 £ Y 43 BB RS HSH ﬁf‘@ﬁ% g ols Bl O&L(‘;‘Pwdagt 4 a premixed
solut1oﬁg)gﬁ@fﬁg GHEQHZ OSSOI{/ILEOhRi%nggnraaj{fggg '(#iﬂéeﬁﬁ &d 9(?70 tlon) After

he two [ayers se aqueous pha

4 hour¥a8 uhdr 1294 B, W}t&@ 8 e ko1dhsh) 8 3.69R%1 sed %Gﬁ 986 Solution) was

phases dri ed and concentrated. Fla
added. AWt Bt OGIG RS fs&idl(lﬁl Blsulﬁﬁ@(@ [ ﬂdﬁ?ﬁ)sulﬁ@é/ €13 g), and water (60 mL) was

5R met hyl -3-((4R 5 nmet hyl - 2- 0xo- 5- phenyl
added %f%lﬂweéu)hYehezan@; éﬁ@cmlff) 9%@%&(&0@ m;&i Ehe Byq labreltsgvereémrated and

T X X NEN U

oil thatvivlzs di€oBAd)in Beftate BDO rll)l TRE restibaht @lid ¥aASfi63red b2Barlhe filtrate
8, 38.77, 38.

dried é%g%o(gs %8%@%65@@3%?08%0@8(%?@6?@33 nieg;h}gtpen@/h) @gm?nc acid 4-tert-
butyl ief 6 %R)fyg%)s%&g% %eﬂﬁfgﬁl‘fb‘lmegﬁ%l 01 G Furtnde SR, Ms, mz

(relative(iABnS§) - 257 TR t0D98Ix0- 5- phenyl - oxazol i di ne- 3- car bony
| )-octanoic acid tert-butyl ester (10.8 g, 0.025 nol)

in HO (73 nL) and THE (244 nL) at 0C was added a
p§3%| mﬁ Srg)ﬁ%- -B%gi?&gg% %}&ﬂn%'#@%lhél-ﬁ%@ﬁow I ac%d, tﬁl\ﬁ; b%ﬂ e;ter. A

solutiod dquD-Q—(&f{)‘-BHmdBE{I -pkRty)- TticmhicQ)tchd Q- tSﬁMgg}Q Ljdstet ;QGD g}mﬂs 22 mmol)
3.65 nL o 02 (30%. sol ution) was adde After
and “‘l‘ﬁ%ﬁ?@gles 6%}5%@31 Sa04Dt amod) gp, talBeneur?eQi mid eweqstr@"i}ed with

diphenz@ﬁo bB1 akie@ (%)raﬂ'an% A9 n‘ﬁdg dgd sﬁﬂ%d MBI PERARE f&l@ § hours.

d et her (10 ayers were separate
After thmmactu(tmmaquuemm thay heatcﬂi(attrreﬁhbeﬁbr \Brhtalnd@:bh]ed bri¢fig, benzyl alcohol

s g IS ST T RTS8 201y resin

mixturs S¥dschi@edftbl dR1 e v@«fsf d1ﬁ1'ﬂéi|1 M'tﬁ dithy1 ttidr €200 hieA at MR QBmbined

and concentr at ed to af
organiq Byerw{s wyshed mmgsuvque mtb IS)twytnfz;bN A€ Oa@nd bring amd dried (Na,SO,).

S s used | di at . .
The ekl finik Goposit el thRed BR, RO GIRRY BYELYY gt vin
8:1 hexante reshyll WipetatdGd prdwide (39098)-3-benzyoxycarbonylamino-5-methyl-octanoic
acid, tert-butyl ester (6.4 g, 75.8%). MS: M+1: 364.2, 308.2.

(3S, 5R)-3-Amino-5-methyl-octanoic acid, tert-butyl ester. A solution of (3S, 5SR)-3-

benzyoxycarbonylamino-5-methyl-octanoic acid, terz-butyl ester (2.14g, 5.88 mmol) in THF
(50 mL) was treated with Pd/C (0.2 g) and H; at 50 psi for 2 hours. The reaction mixture was
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(3S, 5R)-3-Benzyoxycar bonyl am no-5- net hyl - oct anoi c
acid, tert-butyl ester. A solution of
W@ 3)5@236(R) - 2- net hyl - pentyl )-succi ni ¢ aci d 4-t BCT/IB2004/102943
ester (6.0 g, 23.22 mmol) and triethylamne (3.64 ni,
26.19 mmol) in toluene (200 L) was treated with 20
di phenyl phosphoryl azide (5.0 nL, 23.22 nlL) and
stirred at roomtenperature for 0.5 hours. After the
reaction mxture was then heated at reflux for 3h and _
then fdt@mde@dmon@emtryatedﬁe Az gil i veayRde gw\@/a@SaaEba-aqanSrmﬁhyl—octanmc
[ t not her 3 h.
acid, i tt'bél F éez %ne@gﬂh%ﬁwg %eﬂ{ ul\r%(ge p\/\gﬁs} 3?9 0f7§ ?1['0 cool, it
was di I uted with ethyl ether (200 nL) and the conbi ned

gani c Iayer was washed successwely with saturated
_____ ABR-3Amipe-drrethypcianoicacid hydtochlofides Ashiry of (3S, SR)-amino-

5- methgﬁg&%é ﬁ&ﬁdﬁ‘}’[ I?%glé)te?‘(]‘?@t@g efit3 ?ﬁ‘ ol?%ﬁ éf\ﬁ 1561 P ﬁl 0.ml) B heated

onat ogr ap hexa
under raflet 48 hom@ q:ndfndl died {iBSed over Cehte The filtrate was concentrated in vacuo

to 25 r?xls Ia{l(? H?ﬁe 1{(}? gg grl;ayrstt(fl i clargr{:]oggctg%mcf ﬂ%ed %%9@%23%%%)— -amino-5—
methyl%?:%m%b (ag’ig h?&cﬁoﬁ\éf@ nﬁi S14%4hyd 798 (3(8%5‘:%035‘699) A second crop

ester. Iutlon o 3- 30
(0.91 gbeaszgmamethfrbmtyé ﬁttrau@ AnaieChﬂyldfichaH@il\K)ﬁdCH C: 51.55,H: 9.61, N:

668, QS IR D dinarCha ¢ B P e (B 186350 net for 50 "

hours. The reaction m xture was V\D 2005/ 025675
PCT/ | B2004/ 002943 42 then filtered and concentrated to
4B35.0R)-3- Amim;ﬁgmt_by_gpg@i_gﬁid hydrochloride acid salt. 5.3 g of 2S-(2R-

methyl-g%alg} %1(%101?15({ ?ixcug&-)}?%-:bat%/?t (O kﬁntq}n&&%& (%I%Ltf-?%hl ; IYe!rt(bgéﬁ Ether is

reactedRtocin ﬁ@atﬁrefmﬂthS-rﬂEh@dﬂ jlemaeifellby el BEbuardfde.
sl ursp}é of (3S, 5R)-am no- 5- met hyl - oct anoi ¢ aci d
O

diphenylphespboryy pzidet Afte( ezlkwgg thetre g tignio qutheraNOHél"C (@nd @tlmmg for at

teast 4 3. \BEHRPuS rofe it PP pgo Biro R FonEpan ARl gtn Wil the
phases k€pazded L TIROGWeN RiyEESS distirded 6hd/sk @bgemy& ic@hdnea vt vadtet,
dried to provide (3S, 5R)-3-amn no- nmet hy I-octan0|c

followegkhedibyel ageris HGe Thewppadagr iyther combingg Wl@dOgeb/(p 6N

aqueouin%ﬁrcl Qréﬁt%%g a¥ 95 %é‘g%u)gﬁ%’f%at@f‘m urfg &sp %r%ltcg atg{ l@;l\?atcﬁ'.lm
dlstﬂlaﬁQn @) z@%ut 19 214381, 944 alt@iditto c@sta’iﬂzeﬁ%ﬂé‘booﬁné@@ abbut §2(6After

63. (3S, 5R)-3-Am no-5-nethyl -octanoic acid
collectmgd]nmpmtlmub@éﬂa@tmm, twlrodist B wasbéd @8h (thRe,ne and reslurried in

hyl - pen uc:|n|ca tert .
toluend] hrrp BB ey YHHBE W REL Vil i 1 2. 8% Gl ptogive
crystalﬁ\ﬁe ﬁr@@&@tt Qﬂ'@?ﬁﬂhé‘tﬁﬁa}y\bé Recisfllifed HonfhdiebadHEE mplihewed

4 g of 15 di phenyl phosphoryl azide. After
aI I ovm ng the reaction to exothermto 45C and stirring
) 1 i Xxture is allowed
Spas ' 2 gy whi | e the
mﬁﬁfes@lﬁﬁﬂé aélactS) Ewedlh@vm obta(’y-@ﬁvll &t STRBAeriapeblloN 2.8 g,

er layer Is washed wth water,
0.274 molg) and triethylamine (91 mL, 0.657 mol) in CH2C12 (800 mL) at 0°C was added

methanesulphonyl chloride (26 mL, 0.329 mol) in CH»Cly (200 mL). After 2 hours at 0°C the
solution was washed with 1N HCI then brine. The organic phase was dried (MgSO4) and

concentrated to afford the titled compound an oil (60.5 g, 94%) which was used without
further purification. MS, m/z (relative intensity): 139 [100%], 143 [100%].
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foll owed by dilute aqueous HCl. The upper layer is

then conbined with 10 nL of 6 N aqueous HO, and
wariosoed7at 45- 65C. The reaction mxture is  PCT/IB2004/002943

concentrated by vacuum 20 distillation to about 10 -14

mL and allowed to crystallléﬁ whi |l e cooling to about

5C. After collecting the product by filtration, the

product is washed with toluene and reslurried in

tol uene. The product is dried by heating under vacuum

resulting in 2.9 g (67% of white crystalline

LRI R IR RLRIUEL PBY o hEHNEH LIRS o7 Betnyl-oct 6-eny1

ester ( @Qb'dilﬁm'ﬁ)' retrhy ﬂfI@D&ta(DRﬂ Qvaﬁcddﬂed\/%ﬂﬁﬂﬂﬁeﬁwlﬁrﬁlﬂh Gydided(3.8 g,
S)- 3, 7-di net hyl - oct - T%Ibester
i

0.128 r(ga &ftgn 7 hewis) a(furtl(letz?; &g 1u2q7411mn1}mghydnde was added and the

o G ST 3 s Y R TS8P

hydridér®lay addedCHAEL2 (RORr mL}loupQ]‘ trer redctimuwss adre@Uytdi@nched with 1IN
sol uti on was washed with 1IN HO then brine. The

citric agid fad jthe %lg'w %&eddﬁurt%r Withy bong. Thsdesylantdwedmases tege separated
and thca&fggﬁ@ gg out @@M@%du & ? drlirafed%o %ff%gl l%%%tlembﬁllﬁound as

I cation
an oil Whthabdsigel Wﬁﬁﬁyﬁt fokdher &@fl&a%%ﬁ%ds 143 (l{eﬂa‘ﬁ%@mtemw 139 [M+H,
2005/ 025675 PCT/ 1 B20047 002943
100%]( R) - 2, 6- Di et hyl - oct - 2-ene. To nethanesulfonlc acid
(S)-3,7-dinmethyl -oct-6-enyl ester (60 g, 0.256 nol)
in THE (1 L) at OC was added lithium alum num hydri de
(B)-8-MethyOhekafoioticid. Af protedlrd bniifar 18 the! kriiBdsis3oB(R)-Lnethyl-
[ithium al um num hydri de was added _and the 5 sol ution
heptangigrapidi s rgdivet eatpagaiharasid astay oflgOrbRr 80% My ey (relative
m al um num hydri de was added. After a
mtensngragﬁtzgéﬂff Eﬂill 6% s, the reaction was carefully quenched
with IN C|tr|c acid and the sol ution diluted further

phases wer e separ at ed
-Srpherylaxazali 1F1)— 2-one. A

proced&%%ﬂsﬂvattﬁ@ s;tr@h&fs d‘fr(ths*s§ 4%&4@113 [apekid K@ﬁﬁ%%w;&phenyl-

whi ch was used w t hout further puri )
oxazolidireP-mné weasi uitlizad igtwng the3dlgdMidsnpounl agGdogil (35.7 g, 95%). MS, m/z

. (R),- 4~ Met hyl = ic acid. A procedure simlar to the
(relatwé#ﬁwg%é@éﬂl\@%ﬁ@ﬁmt hyl - heptanoic acid was utilized
giving the acid as an oil (9.3 g, 56%. M5 mz

(relative |ntenS|ty 129[MH 100% 15
SBP- hyl-(E ; g o

: glighned:
methan%ffﬁ Hegll.aHm% agf(]ietert'%utﬁ &gle dX §oc%dﬁ?e Sﬁ{]llglCEO E}{é rglya% po%sétSGS 5R)-
-methgzm(@mss@ 4ttty - 2?ox©(5?i>he4ay1rekizy>hdimem @aamﬂyl} &tﬂi@)ﬁﬂyhmd tert-

oxazol i di n-2-one was,  utilized givi the tit
butyl egtghpaiiodowsd giying the titlsd porgpouxbys. anw% (7B £ 31%) MS m/z (relative

intensity): 178 [100%], 169 [100%]; [a]lp =+ 21.6 (c 1 in CHCl3).

(8)-2-((R)-2-Methyl-butyl)-succinic acid 4-tert-butyl ester. (3S,5R)-5-Methyl-3-[1-
((4R,5S)-4-methyl-2-oxo-5-phenyl-oxazolidin-3-yl)-methanoyl]-heptanoic  acid tert-butyl
ester (7.26 g, 0.018 mol) in HyO (53 mL) and THF (176 mL) at 0°C was added a premixed

solution of LiOH (37 mL of a 0.8 M solution) and HyO» (10.57 mL of a 30% solution) and

the solution warmed to room temperature. After 2 hours sodium bisulfite (7 g), sodium sulfite
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(relative intensity): 290 [ MtH, 100. 20
(3S, 5R) - 5- Met hyl - 3- [
WA 2 ME6ES) - 4- met hyl - 2- oxo- 5- phenyl - oxazol i di N"PGF/1B20()4Y002943

nmet hano | ptanoic acid tert-butyl ester. A procedure
simlar to the preparation of, (3S,5R)-
5-met hyl - 3- ((4R, 59) - 4- et hyl 42 0x0- 5- phenyl - oxazol i din
e- 3-car bonyl) octanoic acid tert- butyl ester was
follomed ving the titled conpound as an oil (7.48 g;

(13 g)S IEL | Vet afdegeandthei tioekayers yere 3Burfed0ag the aqueous

ayer 399“%“?‘0‘% et soBP P e Y Plrcamiped o of that was

dlssolvg(gtmrhsesp(a‘ﬁs ,B6) n%)l\/ﬁhh)tbsﬁa{xtﬁsoh(% was flltelreddoff e:lgnd Ithe f11t1ta%e dried
enyl - oxazol i di n me
(MngaH 0%?8%}%%& ® g fer iillgegmpout & o pilag ) a0wES used
THE 176 C was added a
e ST S ATl T 1

solution) and H202 (10.57 nL of a 30% sol ution) and
oI utlon vvarmed to roomterrperature After 2 hours

oy ESTOMGRUEAL AR, 05 S0P 0 Tl ) s
acid, 4seudons estleay(eg1ve>(BSaﬂkpﬂb%iybx%dﬂl%nylamﬁog ?ﬁﬁ’e tanoic acid,
ani ¢ phases were congcentrated to an oil tha
rertou] 8351 ek (?ﬁe%%a}ﬁ@dk 2056 NNIR. (100 S STPERND Bi( Bilhcts= 7.33
I i ed d
0 o et 26 fp 405 ) BG40, P ISRV o 2 o
2H), 4.051(m, 1)), 510 1(t, RK/ +EXe5 HE), whd host7, 34J(rnt1 purl fication.

MS, JJi/z (relative intensity): 243 [1 (3S,
SR) - 3- Benzyoxycar bonyl am no- 5- et hyl - hept anoi ¢ aci d,

3, t SRUAWiIn@SLRLh IT onpgu PE&RAT FHis22
TS 1; 2. hcth ﬁnoﬁ: QUNg, M3 %gus compound was

prepared S)s- Qles(cpmd abped tspelml’(ngtm (€] CﬁRﬁBlben@@ksicarbonylannno -5-methyl-
ester.to

hepta“"é‘h)a%@t ’S’ﬁztig‘&Qy%%‘?rbHﬁ &3(§ TRt BrpPruZve Y ety amine: S-methyl-

octano1%gglgem Bty st&%g%@%f?t{iﬂeﬁ' ﬁﬂ@%mg%lm )(4(5'(@\/@%? §$PCl) 8
0.84 (ogwapping tEndd, BED),, 1.08-126(m38H], m274H)30(ni, 2%1) (18;2(99 I91{), 1 62 (br s,

2H), 2.15, (i 52 8 5 @w?mﬁgéﬂf@éﬂ Tt g 37 i and 3.20(br s,

2H). 5R)- Am no-5-net hyl - hgptanoi c acid, ten-butyl ester-
Thi s conmpound was 15 prepared as descri bed above

starting with (3S,

(?@i 5@1?1%%3 9‘#&& kho ng% ggagmg nggo %5 rmthm/ndeheFs)ltuijlrr;loolf%?aSa CSIR) -amino-5-

methyl—Ee@)ar&id)md,yax-)boqﬂ betayy(12ieN0 65 ABbI YA SNGEEPRHS Eefﬁa'\#/ﬁeﬂux for
3k fﬁ % ester to give the titled conpound

ours, fiffere agd conentrted & deypesisn @‘nturatmcoh of, thé k@sultmg solid
in ethyl(let(ﬂ&’ f)rdwc(e@ (3%H)5R)13 frhind-$ %myl %'_gtanow ac dS hygr'g)chlonde (0.95g,
85%) mp 126.3-128.3°C.

Example 3. (3S, 5R)-3-Amino-5-methyl-nonanoic acid
(R)-4-Methyl-octanoic acid. Lithium chloride (0.39 g, 9.12 mmol) and copper (I)

. chloride (0.61 g, 4.56 mmol) were combined in 45 ml THF at ambient temperature and stirred

15 minutes, then cooled to 0°C at which time ethylmagnesium bromide (1 M solution in THF,
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ZFD 2.15 (dd, 1H, J= 8.54 and 15.62 Hz), 2.29(dd, 1H
4.15 and 15.37 Hz), and 3.20(br s, 20 2H). (3S,
W(5EI)05/A256MS) 5- met hyl - hept anoi ¢ aci d hydr ochl or i BEF/12004/002943
slurry of (3S, 5R)-am no-5- nethyl-heptanoic acid,

tert-butyl ester (1.44q, 6.625nnnl) in 3N HCO was
heated at reflux for 3 hours, filtered hot over
Celite, and concentrated to dryness. Trituration of

the resulting solid 25 in ethyl ether provided (3S,

45 mEdS mumoh) Wes &sldget (SY Fiteapid R@mmldaéﬁ 8 gh%ﬁﬁ FEAPL rwael edded dropwise
and t@% cﬁ%%mgswﬁ? %%Fmﬁ g?}oﬁxﬁg ?%arggfég%hl%e%mrg %’,h stirring overnight.
The re@&)onékvatsh;ublyctheddaly&amnmlsaddldon lof tdnj NHY Ch (0, atlé s(iBedB@itl EtrO and
9.12 mol ) and copper (I) 30 . chloride (0.61 g, 4.56
sat. Nh6ll fagiefoe Hombiutesd The phBsasi wateEseparagdbarehthe organic phase dried
tenperature and stirred 15 ninutes, then cooled to 0C
MgSQy) wRd cepncenfiated. hFhemginge i Rarbé-eimetbyl¢decid-ens u?V&So rqs¢ch without

puiticgliyy 17a8 Rt of @fgﬁf RUDT G BRBRIAS 4 22%0F gnimoD ig 50 mL
aceton8™iP b9C RS a@t?ffﬂmgg QR¥¢enf 2 ARA if ﬁ§§6ﬂl (H% Qg rfﬁ?slo%l IJn&\QF)dand the

to warmsliowy to a altame ure iTr

soluticVRANhIIRVed G aFf %@d\if nco V@ﬁb@d{et@fh ednky ﬁl“gth‘ﬁiég overm t. The
addi ti on of sat. and tlrre

mixturg gyas HW@]JC‘Q bqt)weﬁ@ rEtQQ ami tHEQ%Sihe Phasep hasesparted, and the organic

ar at and the or anlc hase dried 5 (MyS04) and
phase ‘865&?@ Pi‘tl&leh 0021C60t§ﬁt¢i3eﬂﬁ9 lresefb@ pasgryeifigd by flash

R R
colorles§ %IIOERM’S e V559 @Idld—?dloﬁ@é" e&agéh?%@ Nre oélaged7 a%'%WMZsS)%mn by

(agq), 40 ni, 108 mmol ) and the  sol uti was al
combnmgg wa E@OQV\Z%/ID&:HM entl dilatimeioal00rmeL. withHz®i r ri ng

overnight. The mixture was partitioned between Et20

and H2O, the phases were separated, and the organlc 10

S r .

cgﬁcg% rz\m& L ZEs To (R)-4-
methyledutanmwint aid @ohﬁyg (B.1 ned phe®s EﬂL@HQCIant&f’CGﬁdi aadé&lS drops DMF,

(59% of the titled conpound as a colorless oil

follow¢dRvBoxalylz cl6Bd® (. 42-nL, Jér?emmdl)amgelnhg RS gw@magae Gvakitian. The
I ni n H2304,

M sol ut.i co
solut1ogrmasdw:]1rmeflnc8re{;ﬁgfl 198 enWte( ep:g@e i@rr?iﬁ@ rmnutes and concentrated.
Meanwiiile; db M1 B (e Aoitihde Qz%ﬂfgj{jﬂﬁ.r?e e in 4Ol THE at -78°C

| phenyl - oxazol i di n-2-one ctanoi c
was added a-bp@yllithivgy (11GMbsaotmin hexane29. 3l CHE Chimal) dpwRS The mixture

v RS 08 P o boved e ol SRR R B2
The reddi®n WAl dfieas oMy E%rﬂe%@ It M(mtlegl (ﬁ[@%’tlg % Ambient temperature

tenperature, stirr 30 mnutes concen
and quenched with sat. NH4Cl. The mixture was partitioned between FEtyO and sat. NH4Cl

(aq), the phases were separated, and the organic phase dried (MgSOy), and concentrated to
furnish 3.2 g of the titled compound as a colorless oil. LRMS: m/z 318.2 (M+).

(3S,5R)-5-Methyl-3-((4R,5S)-4-methyl-2-0x0-5-phenyl-oxazolidine-3-carbonyl)-
nonanoic acid tert-butyl ester. To a solution of diisopropylamine (1.8 mL, 12.6 mmol) in
30 mL THF at -78°C was added n-butyllithium (1.6 M soln in hexanes, 7.6 mL, 12.1 mmol),
and the mixture stirred 10 minutes at which time (4R, 55)-4-Methyl-3-((R)-4-methyl-
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Meanwhil e, to a solution of the oxazolidinone (2.64 g,
14.9 mol) in 40 nL THE at -78C 20 was added

wo2a0346r3 t hi um (1. 6 M sol n i n hexanes, 9.3 nLPCTIB2804/002943
nol ) dropwi se. The mixture was stirred for 10
m nutes at which tine the ach? chloride in 10 nL THE
was added dropwi se. The reaction was stirred 30
mnutes at -78C, then warned directly to anbient

temperature and g)genched with sat. NH4Cl. The m xture
Octanﬂkﬂé -Spiienyk oxvelidiBel-oreed 2%, 10. lammobdn . IONBM@HF \(vaﬁqa)dde«tl Heopwise.

r d has,
N e e e
added ghickiycddropwizeundsae, and:mb@mk@@és was hllow&MS wain? sl%ﬂv@y # 10°C over
(MF) . (3S, 5R)-S Met hyl - 3- ((4
3 hOUsz? h%UWétPWyWaQ Paibioncd, heifypen Ef@Q @nd ¢hin NEB34Clatagbrihe phases were

d tert-b t T | ut (o]
o A0 5t B 4 S LS i

by ﬂas}*i%?o m@t%&]%%%y m %J %%Lé{{?ges?lﬁ] éﬁ%q) 39 l'\ﬁrcz\ggq ?psegd%i% osf the titled
oo 0 AT S s peBetnd 10 oty

PCT/ 1 B2004/ 002943 oct anoyl ) - 5- phenyl - oxazol i di n- 2- one
(3 2 , 10. 1 mml) in 10 m THE was added dropw se.
R 2 Mgth cQh 1 tchauBglhtlon of (3S,5R)-

1
'Meths’#%%ﬁﬁ 3525"111%%882 B Pﬁ&n% %?%F}l@%% C%ﬁ% SRESHEOR i ter
butyl e§ﬂe@@ 5 &%, LPEn®IEH 203nD AT Sa; 0POSYAH e?&HH(.‘i & p¥&8oled ISOOC) solution of
partiti oned between Et20 and sat. Faq ,

LiOH prenobydraker €1.6 gs @3 mtred), andh dlydhi@enrgﬂomde LXBéswt%lr ag@ous soln,
som{ 58, R AN s T R B U v
o5y a?*?iysg&“‘eﬁl) ﬁ%ﬂgt&‘% e iR g QBB B0 peion of

100 mI(, 10% NaB8O;QHG Ihen extracted with EtpQ. The phases were separated, and the
(SS) - 2- ((R) 2- Met hyl - hexyl ) -sucCinic acid 4-tert-butyl

organiegttase wadledavitobritid, dried (MESS4HBhd cdrtentrated. The titled compound was
5- Met hyl - 3- ((4R 5S) - 4- et hyl - 2- oxo- 5- phenyl - oxazol i di n
USCdWéhglt@@lﬂﬁéﬁym) nonanoi ¢ acid tert butyl ester (2.65 g,
6.14 mol) in 20 nL THE at 0C was added a precool ed
(00 solution of LiOH nonohydrate (1.0 g, 23.8 mmol)

&8l _IFRIF0B Y yDRY B9 ahiFhb-BArfetBAHSNSIS e,  1R+-Butfl) ester-This
in 10 nL H2O. The m xture was stirred Vi gorousl y for

comporyl Yapiepgred sieitarlaeasrrisacringd abeits @mtmg ewrheﬁsa&n@) amaethylhexyl)

T T

butyl esiet tio Er@ade 'ﬂlmetmétaSeﬁlpmm{dGasS@@aiﬂaUElCG% aﬁﬂd) heHNMRIZB0G MHz;

h th b d
CDCL PSRt e e bSie. éﬁ%ﬁm&? R 1 020Gy T {365, 9ED,

R R B R e Sk )

tert-butyl ester- Thls

(3S, 5R)-3-Amino-5-methyl-nonanoic acid, rers-butyl ester- This compound was

prepared as described above starting with (3S, 5R)-benzyoxycarbonylamino-5-methyl-
nonanoic acid, fert-butyl ester instead of (38, 5R)-3-benzyoxycarbonylamino-5-methyl-
octanoic acid, zert-butyl ester. Yield = 97%. 'HNMR (400 MHz; CDCls) 8 0.82(overlapping
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20 conpound was prepared simlarly as descri bed above
starting with (S)-2-((R)-2-nethyl hexyl) succinic acid,
wd2a08/025600t yl ester instead of PCT/IB2004/002943

(S)-2-((R)-2-nethyl pentyl) succinic acid, 4-tert-
butyl ester to provide the t4gled conpound as an oi
(71.6%yield). 1HNWMR (400 MHz; CDC13) S 0.81(t, 3H, J
= 4.40 Hz), 0.85(d, 3H J = 6. 55 Hz) , 1 06 1 20(m
7FD 1.36(s, QF%H 1.38-1.50 ZFD

d andg, 6.nj- 02113908(@2 1 nk®-1.36m, 9£889H)2867rﬁbr srtgH) 21530(8 2H),

IR

2.13¢¢ 311, 3R0s 31 P?aﬁﬂg?taﬂ&bz‘}f&rggﬂég_ggisgae@ﬁ ishLy!

startlng with (3S, 5R)-benzyoxycarbonyl am no- 5 net hyl -

acjd, tert- butyl ester I nst ead of (3S
SIHG B d hydeeahlorigler ﬁg,xglrg@ifd% 5R)-3-

o 60, 1 ST A R v

heated cht ae;flj,lx:t for Bkuyrs, fil@ERedlh@8(vey Cilitp, ariki ﬂ:ﬁlc@t%édno FL in vacuo. The

resultir%g_sr%tsals ‘ge ’foilﬁﬁe(i 5w%silec,1_|2&5|_9h 3?%@&1,15}1}% é‘léi to qgwde the
title c&ﬁﬁoujﬂa 38p Hab5-1433°CO R adg i rb?o;% %fé%t)faﬂ%ﬁaﬂ&hcth@cﬁﬂrate to

drochl oride-A mxture of (3S, 5R)-a-
prov1darh(]$g GOdghy Analo Ratedd <f01a610Hz1N@;rHChuEy53 68 Hr 901, 50@,26, Cl:

15.85. B4 Br Al ot 3 MEFE LSRG Concent rated 1o

30mL in vacuo. The resulting crystals were coll ected,
washed with additional 3N HCl, and dried to provide
tBharmacentieal Compositian Exampleg2. 5- 143. 3C.  Addi ti onal
crops were obtained fromthe filtrate to provide
1.03g (70.4% . Anal. Calc'd for CLOH2INOZ2HC : C
Iﬁ3hé5ﬁa.llobdm§,9E>9a1mpléé tHe. teéfn ‘detive cdxﬁp&ﬁldSEr ‘ac@Vd il greient’ refers to a
9, H 10.11, N 6.13. MS: M+1: 1.
Sultablﬁfbﬁ%mwaéf&n ?rdadlv@@ﬁb«zi@m@m&ﬁ aEﬁhahm?e@eluadlaawé and? PSHRA@r one or
both of 2HXER Bota ﬁ&ﬁﬁ%%ét?c%ﬂ? tabP s tagclc ¥iftne to the present
|ngre|e r ers Suf tablé conbi nNati o or
inventiomdi vi dual el enent of an al pha-2-delta |igand and a
DSNRI or one or both of an SSRI and SNRI and/or a
pharmaceutically acceptable salt, according to the
@) Pbesedpodifiygntion. (i) Tablet conpositions 20 The
folTow ng compositions A and B can be prepared by wet
granul ation of ingredients (a) to (c) and (a) to (d)
one, followed bgta dition

Fm?el[h H@‘gﬁ%ls%%fﬁ%%ggf alg%%/lilé a%a’b&yﬁ?rﬂag Yol¢ granulatmn of 1r];gred1ents

(a) to (¢) and (a) to (d) with a solution of povidone, followed by addition of the magnesium

stearate and compression.

Composition A

me/tablet meg/tablet

(a) Active ingredient 250 250
(b) Lactose B.P. 210 26
(¢)  Sodium Starch Glycollate 20 12
(d) Povidone B.P. 15 9
(e) Magnesium Stearate S 3
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25 Conposition A 30 ng /tabletng /tablet (a)Active
i ngr edi ent 250250 (b) Lactose B. P. 21026 (c) Sodi um St arch
w@Res0ki6as e2012 (d) Povi done B. P. 159 (e) Magnesi BOT/IB2004/002943

St ear at e53 WD 2005/ 025675 PCT/ | B2004/ 002943 48

Conposi tion B500300 ng/t abl eﬁgjnl‘g /tablet 5(a) Active

i ngr edi ent 250250 (b) Lactose 150150- (c) Avicel PH

1016026 (d) Sodium Starch dycollate2012 (e) Povi done

B. P. 159 10(f) Magnesi um St earate53 500300 Conposition

C ng/tabl et 15Active iX8redi ent 100 L#Pose200 Starch50

' e5 Magnesi um St earate4 20359 The fol |l owi ng

Com@%ﬁ{c)%?ti ons D and E can be prepared by direct

conpressi on of the admemldtngr efdi/emles. The | act ose

used in fornmulation Eis of the direct conpression

type.

(a)  Active ingredient 250 250
(b) Lactose 150 150 -
(¢) Avicel PH 101 60 26
(d) Sodium Starch Glycollate 20 12
(e) Povidone B.P. 15 9
(f) Magnesium Stearate 5 3

500 300
Composition C

mg/tablet

Active ingredient 100
Lactose 200
Starch 50
Povidone
Magnesium Stearate _4

359

The following compositions D and E can be prepared by direct compression of the

admixed ingredients. The lactose used in formulation E is of the direct compression type.

Composition D

mg/tablet
Active ingredient 250
Magnesium Stearate
Pregelatinised Starch NF15 146

400



10

15

20

25

30

25Conposition D ng /tablet Active ingredient 250
30Magnesium Stearate 4 Pregel atinised Starch NF15 146
W@ ®sME362005/ 025675 PCT/ 1 B2004/ 002943 49 5 ConpOFIB20041002943
E ng/tablet Active ingredi ent250 Magnesi um St ear at e5
Lact osel45 Avi cel 100 500 10 nposition F (Controlled
rel ease conposition m/tom (a) Active ingredient 500
(b) Hydroxypropyl nmet hyl cel I ul ose 112 (Methocel K4AM
Premum) 15 (c) Lactose B.P. 53 (d) Povidone B.P.C
Comprgitiondd  Magnesi um Stearate 7 700 20 The conposition
can be prepared by wet gr ation of ingredients (a)
to (c) with a soluti Oll:ll&éin‘%%vi done, followed by
Activedfigtedieatn of the magnezioum stearate and conpression.
Conmposition G (Enteric-coated tablet) 25
Magnegiyibptieatatieoat ed t abl et of Conposition C can be
LactosBf €pared by coating thg tablets with

Avicel 100
500

Composition F (Controlled release composition)

mg/tablet
(a) Active ingredient 500
(b) Hydroxypropylmethylcellulose 112
(Methocel K4M Premium)

(¢) Lactose B.P. 53
(d) Povidone B.P.C. 28
(e) Magnesium Stearate 7

700

The composition can be prepared by wet granulation of ingredients (a) to (c) with a

solution of povidone, followed by addition of the magnesium stearate and compression.

Composition G (Enteric-coated tablet)

Enteric-coated tablets of Composition C can be prepared by coating the tablets with

25mg/tablet of an enteric polymer such as cellulose acetate phthalate, polyvinylacetate

phthalate, hydroxypropylmethyl-cellulose phthalate, or anionic polymers of methacrylic acid
and methacrylic acid methyl ester (Eudragit L). Except for Eudragit L, these polymers should

also include 10% (by weight of the quantity of polymer used) of a plasticizer to prevent
membrane cracking during application or on storage. Suitable plasticizers include diethyl

phthalate, tributyl citrate and triacetin.
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25ng/ tabl et of an enteric polynmer such as cellul ose
acetate phthal ate, polyvinylacetate phthalate,
whyasox3sps opyl met hyl - cel | ul ose pht hal ate, or aPCDIB2004/002943
pol yners of nmethacrylic acid and nethacrylic acid
met hyl ester (Eudragit Q Exgept for Eudragit L, these
pol ynmers should also include 10% (by wei ght of the
quantity of polyner used) of a plasticizer to prevent
30 nenbrane cracking during application or on storage.
Sui tabl e plasticizers include diethyl phthalate,
tributyl citrate and triacetin. WO 2005/ 025675
PCT/ 1 B2004/ 002943 50 Conposition H (Enteric-coated
Compesixidn BI(Eg@ric-ebstad eoritafieé tdledse By i c- coated tablets of
Conposition F can be prepared by coating the tablets
with 50ng/tablet of an enteric polyner such as

. t | Vi .
B 08 AP P UL BEBLANE g i
50mg/@bleani aninteropoiymaerssuch asvedllndmse ytétate phthiathtpdlyvinylacetate
s LR EELA LN S8 1 (ER D) Etsepl
acid ankQPethRyNE G IncAlyl b6 @AY 1.9f EQéC%:prH? !EuHé%gi)t 19fhee

plasticizer 10 toqprevent nmenbr ane acki ng ring
polymesp phoudé elise nchirdedi%s (hyrvaejeht dbilhe quainttypdfastyingsrased) of a plasticizer

incl ud diethyl phthalate. tributyl citr. nd. . .
to preveigtran€ i 0 b Ao ol e S5 ol itingrs ictuce
diethylGiisldte Sribay] HeaRraapaifeivy adm xing the ingredients
of Conposition D above and filling two-part hard
gelatin capsules with the resulting m xture.
Composition B (infra) may 20 be prepared in a simlar
manner. Conposition B 25 ng/capsule (a)Active
(1) Capmde eoinpodi@&3 ( b) Lact ose B. P. 143 (c¢) Sodi um St arch
d ycol I ate25 (d) Magnesi um St earate2 420

Composition A

Capsules can be prepared by admixing the ingredients of Composition D above and
filling two-part hard gelatin capsules with the resulting mixture. Composition B (infra) may

be prepared in a similar manner.

Composition B

mg/capsule
(a) Active ingredient 250
(b) Lactose B.P. 143
(c) Sodium Starch Glycollate 25
(d) Magnesium Stearate 2
420

Composition C
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30 Conposition C WO 2005/ 025675 51 ng/ capsul e (a)
Active ingredient 250 (b) Macrogol 4000 BP 350 5 600

w0 BBA04/ 002943 Capsul es can be prepared byPOEIBR200Mp02943

t he Macrogol 4000 BP, dispersing the active
ingredient in the nelt and f'ijol ing two-part hard
gel atin capsul es therewth. Conposition D
ng/ capsul e Active ingredient 250 Lecithin 100 15
Arachis G| 100 450 Capsules can be prepared by
di spersing the active ingredigeapsila the | ecithin and
arachis oil and filling soft, elastic gelatin capsules
with the dispersion. 20 Conposition E (Controlled

(a) raAtteesegredieaul e) ng/ capsulx(a) Active ingredient 250

(b) Mcr alline Cellul ose 125 25 (c) Lactose BP
(b) 1@@“%&5@@@% Cel l ul ose 1290 513 The control | ed
rel ease capsule fornul ati ggypcan be prepared by

extruding m xed 30 ingredients (a) to (c) using an
extruder, then spheronising and drying the extrudate.

T('?aepsglreis géjn lyé%r%;?a(%?é 83; ?rl%ﬁlsngagf\/{a%rzo%%ﬂ&%zlgﬁ3di85pzers?ng the active

ingredient in the melt and filling two-part hard gelatin capsules therewith.

Composition D

mg/capsule
Active ingredient 250
Lecithin 100
Arachis Oil 100
450

Capsules can be prepared by dispersing the active ingredient in the lecithin and arachis

oil and filling soft, elastic gelatin capsules with the dispersion.

Composition E (Controlled release capsule)

mg/capsule
(a) Active ingredient 250
(b) Microcrystalline Cellulose 125
© Lactose BP 125
(d) Ethyl Cellulose 13
513

The controlled release capsule formulation can be prepared by extruding mixed

ingredients (a) to (c) using an extruder, then spheronising and drying the extrudate. The dried
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10 pellets are coated wwth a release controlling
menbrane (d) and filled into two-part, hard gelatin
w@eapsitwss Conposition F (Enteric capsul e) ng/paEpEB20&1/002943
(a) Active ingredient250 (b)Mcrocrystalline
Cel I ul osel25 (c)Lactose BPlZS (d)Cel l ul ose Acetate
Pht hal at e50 (e) D et hyl Pht ha %t 5 555 The enteric
capsul e conposition can be prepared by extruding m xed
ingredients (a) to (c) using an extruder, then
pellets A eentads ity 2 s¢lersd conirgjlingmembraneddl and fitked intoi twig-part, hard
gelatfﬁeéa ghs, are coat ed 15 with an enteric menbrane (d)
contal ning a plasticizer (e) and filled into two-part,
hard gelatin capsules. Conmposition G (Enteric-coated
caontrolled rel ease capsule) 20 Enteric capsul es of
Com i c be prepared by coating the

controlled-rel ease pellets \34]%/93 0o/ capsul e of an

enteric polymer such as cell et ate phthal at e,
(a) pAktyve ingtedieat at e pht hal at e, 250

hydr oxypr | met hyl cel | ul ose ph | ate, or anionic
(b) p%”ﬁﬁfﬂ%lfygtaﬁ% 4@?{%& ylic acid attP methacrylic acid
(c) NEidlyde Byster (Eudragit L). Excepjs for Eudragit L,

t hese polyners should al so include 10% (by wei ght of
(d) tGellWessmhéetaie Bhthplateyner used) ob0a 25 pl asticizer to

rane cracking during. application or on
© g{)ge\r@g%h {ugi?t abl e plasticizers—=tnclude diethyl
pht hal ate, tributyl citrate andsgyiacetin. (iii)
I ntravenous injection conposition 30 Active ingredient

0. 200g WD 2005/ 025675 53 PCT/ | B2004/ 002943 Steril e,

PYELGES S (!a'f)EJIQ QQ&B&%&] paltﬁfl;e%’reéa%d l?y gc)trutd?nglrpﬁx@d ingredients (a) to
(c) using an extruder, then spheronising and drying the extrudate. The dried pellets are coated
with an enteric membrane (d) containing a plasticizer (e) and filled into two-part, hard gelatin

capsules.

Composition G (Enteric-coated controlled release capsule)

Enteric capsules of Composition E can be prepared by coating the controlled-release
pellets with 50mg/capsule of an enteric polymer such as cellulose acetate phthalate,
polyvinylacetate phthalate, hydroxypropylmethylcellulose phthalate, or anionic polymers of
methacrylic acid and methacrylic acid methyl ester (Eudragit L). Except for Eudragit L,
these polymers should also include 10% (by weight of the quantity of polymer used) or a
plasticizer to prevent membrane cracking during application or on storage. Suitable

plasticizers include diethyl phthalate, tributyl citrate and triacetin.

(iii) Intravenous injection composition

Active ingredient 0.200g
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The active ingredient is dissolved in nost of the
phosphate buffer at 35-400C, then nmade up to vol une
wa@pasoederer ed through a sterile mcropore fil tBCT/IB2O®H/002943
sterile 10 m glass vials 5 (Type 1) which are seal ed
with sterile closures and ovggseals. (iv)
I ntramuscul ar i njection conposition 10 Active
ingredient 0.20 g Benzyl Al cohol 0.10 g ddycofurol
/5 1.45 Vater for Injection g.s. to 3.00 m 15 The
Stenlﬁcft’ﬁ%eq'%ﬁf‘r%‘&sme buffesiBH O De@® i n the gl ycof ur di0.miThe
benzyl al cohol is then added and dissolved, and water
added to 3 m. The mxture is then filtered through a

er|Ie opor filte_r and sealed in sterile 3 gl
%%%CWP éﬂ%ﬂ% gyolvedyin nmgrhpictbapbeiphpis hutfer #G5i40eC, then

o S gy L S kB 8 L1ET i

(Type Phwhfqh@de Seatedrwith sterile oloﬁu@:rhndl’ beersatii um benzoate is
di ssolved in a portion of the purified water and the
sorbitol solution added. The active ingredient is

added and di ssolved. The resulting solution is m xed

30 W|th the gI ycerol and then made up to the required

gmyseulg positiond wat er. WD 2005/ 025675 54

PCT/ I 82004/ 002943 (vi) Suppository

Conposi tionng/ suppository Active ingredient250 Hard

ActivekagrediBit (W tepsol HL5 - Dyrggt NoBel ) 1770 52020
(g@ ifth of the Wtepsol H15 is nelted in a steam

Benzyl AlcRbtled pan at 450 C maxi®

Glycofurol 75 145¢g
Water for Injection g.s. to 3.00 ml

The active ingredient is dissolved in the glycofurol. The benzyl alcohol is then added
and dissolved, and water added to 3 ml. The mixture is then filtered through a sterile

micropore filter and sealed in sterile 3 ml glass vials (Type 1).

(v) Syrup composition

Active ingredient 0.25¢
Sorbitol Solution 1.50g
Glycerol 1.00g
Sodium Benzoate 0.005¢g
Flavour 0.0125ml
Purified Water  g.s. to 5.0ml

The sodium benzoate is dissolved in a portion of the purified water and the sorbitol
solution added. The active ingredient is added and dissolved. The resulting solution is mixed

with the glycerol and then made up to the required volume with the purified water.
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The active ingredient is sifted through a 2001m si eve
and added to the nolten base with mxing, using a
wEriosmeeh fitted with a cutting head, until aPCIIBWOM/002943
di spersion is achieved. 10 Maintai ning the m xture at
450C, the remai ning V\Vtepsol5 15 is added to the
suspension which is stirred”to ensure a honpbgenous
m x. The entire suspension is then passed through a
.. 2501m stainl ess steel screen and, with continuous
(Vi) S¥pnOsiteLy compPEiiia” to cool to 40 C. At a 15 20
tenperature of 38-40 0 C, 2.02g aliquots of the
m xture are filled into suitable plastic
Activa ingredliegpposi tori es all owed to cool to roompggnperature

Vi essa oi nposi tiqn ny/ pessary Active

Hard é%g‘#%@ﬁ&ﬁl?sog éé%ﬁ)l)z}@émﬁrm?}%ﬁlbus Dext r ose38W70ot at o

St arch363 Magnesi um Stearate7 1000 The a

ingredients are mxed directly and pessarres prepared

by conpression of 25 the resulting mxture. (viii)

Transdermal . conposition Active ingredient ZOOrT%

gaheh - - vet | . .

posonah okl Wirtiol FIR i KELAINE Mk Lot PP ?t\r?‘?rg Pprum

The acgivel ingredi¢nslis WS threughed 200t wievb aty alided ye tHeytholel Basd G#R
) , , f

mixinggﬂglgg glf%%%g%ﬂ}é ¥itt§d %%%gg%ﬁrmg%a%gl\l/l ea@@mw ! asg&ggiog (i:seachieved.

0
Maintaining the mixture at 45 C, the remaining Witepsol H15 is added to the suspension

08i

which is stirred to ensure a homogenous mix. The entire suspension is then passed through a
. . . . 0
250Im stainless steel screen and, with continuous stirring, allowed to cool to 40 C. Ata

0
temperature of 38-40 C, 2.02¢g aliquots of the mixture are filled into suitable plastic moulds

and the suppositories allowed to cool to room temperature.

(vii) Pessary composition

mg/pessary
Active ingredient (631m) 250
Anhydrous Dextrose 380
Potato Starch 363
Magnesium Stearate _1
1000

The above ingredients are mixed directly and pessaries prepared by compression of

the resulting mixture.

(viii) Transdermal composition

Active ingredient 200mg
Alcohol USP 0.1ml
Hydroxyethyl cellulose



PCT/ 1 B2004/ 002943 1. A conbination for the treatnent
of pain conprising a synergistic anount of an al pha-
wQ@2aelrsm74 i gand and a dual serotoni n- nor adr enaPCTEB2004/002943

re-uptake inhibitor (DSNRI') or one 5 or both of a

sel ective serotonin re-uptakgsinhibitor (SSRI) and a

sel ective noradrenaline re-Uptake inhibitor (SNRI),

or pharnmaceutically acceptable salts thereof. 2. A

conbi nation according to claim1l or 2, wherein the

al pha-2-delta ligand is selected from gabapentin,

p I | . .

P TRAER s Bprsiophind cloohol VisPrs gelfeg b igstiva oglylose and
packed/in] AeMki&GnRCESice with a surface area of 10em2,

3-( 1- Ami nonet hyl - cycl ohexyl met hyl )~ 4H- [

1, 2, 4] oxadi azol - 5-one, C

[1- (1H Tetrazol - 5-yl net hyl ) -cycl oheptyl ] - met hyl am ne

(3S, 4S) - (1- Am nonet hyl - 3, 4-

di met hyl - cycl opentyl)-acetic acid,

(1a, 3(x, 5a) (3-am no- net hyl - bi cycl o[ 3. 2. 0] hept - 3-

yl)-acetic acid,

(3S, 5R) - 3- Ami nonet hyl - 5- net hyl - oct anoi ¢ aci d, (3S,

5R)-3 -am no- 5-nethyl-heptanoic acid,

(3S, 5R) - 3- am no- 5- net hyl - nonanoi ¢ acid and (3S,5R)- 15

3- Ami no- 5- net hyl -octanoi ¢ acid, or a pharmaceutically

acceptable salt thereof. 3. A conbination according to

claim1l1 or 2, wherein the al pha-2-delta ligand is

gabapentin. 20 4. A conbination according to claim1l

or 2, wherein the alpha-2-delta ligand is pregabalin.

A conbi nation according to any one of clainms 1-4 where

the al pha-2-delta ligand is in conbination with an

SSRI, or a pharmaceutically acceptable salt thereof.

25 6. A conbination according to any one of clainms 1-5

wherein the S SRl is selected from sertraline,

fl uoxetine, fluvoxam ne, paroxetine, citalopram

d,| -fenfluram ne, fenoxetine, trazodone, cericlam ne,

i foxetine, cyanodothiepin and |itoxetine, or a

pharmaceutically acceptable salt thereof. 30 7. A

conmbi nation according to any one of clains 1-6 where

the SSRI is sertraline. WD 2005/ 025675 57

PCT/ |1 B2004/ 002943 8. A conbi nation according to any

one of clains 1-4 where the al pha-2-delta ligand is

in conbination with an SNRI, or a pharmaceutically

acceptabl e salt thereof.
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5 9. A conbination according to any one of clains 1-4
and 8 wherein the SNRI is selected fromreboxetine,

w@2@®s0edsexet i ne, desi pram ne, maprotiline, | of POI/EBROMN02943

m anserin, mrtazepine, oxaprotiline, fezolam ne,

t onoxeti ne and buproprion, 05 a pharmaceutically
acceptable salt thereof. 10 6 A conbi nati on

according to any one of clainms 1-4 and 8-9 wherein the

SNRI is selected frommaprotiline, desipram ne,

buproprion, reboxetine a reboxetine, or a

phar maceutically acceptable salt thereof. 11. A

conbi nation according to any one of clains 1-4 and

8A TOmbireatien Iﬁort tlhe ti8MRlent of iBcohprisigd @Ys?ﬁérgﬁnccﬁmcﬁmt of an alpha-

c,;r;aff}mat]geutlc %ﬁgcce table salt thereof.

ngrAngd Bl sergtony %9¥9drsﬁ@1r@fleﬂpéakﬁgnlmb4tom@85RD or one
t [ [ 0

KENRDUP I £ Sl sBRAn o el ORMiBR: ISR} il selective
a@radenating oerbptake inbibitac (:SNRiI)mjr pharmseudewdl yeiccepablesalts thereof,
1-4 and 12 wherein the DSNRI is selected from

venl af axi ne, venl af axi ne netabolite

OA demBRiativh ‘éé‘é’ﬂrﬁﬁ%)&b Bigim 1Cdr O hAh ﬂfé ahgﬂagfn RIATAfd is selected
net abol i te desnet hyl cl om pram ne, dul oxetin

9 acgabara@mmannreg&habnan{(ﬂu& 5R66S)e6-phvaimoamtyy ) diay¢1g[3.2.0Thept-6-

SERSPLERLE, SPLE 5B ARy SRR SR s,

t[ﬂ1€(1E&Wazd)ISS—yﬁﬂét&ﬂ}—eﬂcléffe@fmmﬂeﬂ@?dnﬁlﬁél nB3s d8hqx eA]!nﬁﬁ)methyl 3,4-
and venl af axi ne, or a pharmaceutically acceptab

SimethyheycerentyDsacefic psit neloeda.deHB- aonn@mhylemcydo[m@]hepw-

e r eat men
é’?%&%n%%‘? R PR R, S e S 3-amino-
wottiyl-haitiranic aekipr(8s BB)—BQH@HM—SW&@WI&%@@7§C§18 and (3S,5R)-
PCT/ I 82304/ 002943 one of clains 1-14,
wRGtREracangiccsish abt Bhaaapentically wep@ilvéle salt thereof.
suitable carrier or excipient. 16. Use of a
synergi stic effective anount of an al pha-2-delta
|A grambinatinth accBSING toataimrieor 25 whirddothe abfhas-&Si ligadh is
Ngl or pharmaceutically acceptable salts thereof, in
AR act ure of a medi canent for the curative,
prophylactic or palliative treatment of pain. 17. Use
according to claim 16 where the pain is neuropathic
F93¢q1nb1ma10n according to claim 1 or 2, wherein the alpha-2-delta ligand is

pregabalin.

A combination according to any one of claims 1-4 where the alpha-2-delta ligand is in

combination with an SSRI, or a pharmaceutically acceptable salt thereof.

A combination according to any one of claims 1-5 wherein the S SRI is selected from
sertraline, fluoxetine, fluvoxamine, paroxetine, citalopram, d,I-fenfluramine,
femoxetine, trazodone, cericlamine, ifoxetine, cyanodothiepin and litoxetine, or a

pharmaceutically acceptable salt thereof.

A combination according to any one of claims 1-6 where the SSRI is sertraline.
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10.

11.

12.

13.

14.

15.

18. A nmethod for the curative, prophylactic or
palliative treatnent of pain, particularly

woewsopsrhi ¢ pai n, conprising simultaneous, SePUEIR2064/002943

or separate adnministration of a therapeutically
synergi stic anmount of an alpgg-Z-delta ligand and a
DSIVRI or one or both of a RI and SNRI, or
pharmaceutical Iy acceptable salts thereof, to a nanmal
15 in need of said treatnment. 19. The nethod according
to claim 18 where the pain is neuropathic pain.

A combination according to any one of claims 1-4 where the alpha-2-delta ligand is

in combination with an SNRI, or a pharmaceutically acceptable salt thereof.

A combination according to any one of claims 1-4 and 8 wherein the SNRI is selected
from reboxetine, S,S-reboxetine, desipramine, maprotiline, lofepramine, mianserin,
mirtazepine, oxaprotiline, fezolamine, tomoxetine and buproprion, or a

pharmaceutically acceptable salt thereof.

A combination according to any one of claims 1-4 and 8-9 wherein the SNRI is
selected from maprotiline, desipramine, buproprion, reboxetine and S,S-reboxetine, or

a pharmaceutically acceptable salt thereof.

A combination according to any one of claims 1-4 and 8-10 wherein the SNRI is S,S-

reboxetine, or a pharmaceutically acceptable salt thereof.

A combination according to any one of claims 1-4 where the alpha-2-delta ligand is in

combination with a DSNRYI, or a pharmaceutically acceptable salt thereof.

A combination according to any one of claims 1-4 and 12 wherein the DSNRI is
selected from venlafaxine, venlafaxine metabolite O-desmethylvenlafaxine,
clomipramine, clomipramine metabolite: desmethylclomipramine, duloxetine,

milnacipran, and imipramine, or a pharmaceutically acceptable salt thereof.

A combination according to any one of claims 1-4 and 12-13 wherein the DSNRI is
selected from milnacipran, duloxetine and venlafaxine, or a pharmaceutically

acceptable salt thereof.

A pharmaceutical composition for the curative, prophylactic or palliative treatment of

pain comprising a therapeutically effective amount of a combination according to any
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one of claims 1-14, or pharmaceutically acceptable salts thereof and a suitable carrier or

excipient.

16.

17.

18.

19.

Use of a synergistic effective amount of an alpha-2-delta ligand and a DSNRI or one
or both of a SSRI and SNRI, or pharmaceutically acceptable salts thereof, in the
manufacture of a medicament for the curative, prophylactic or palliative treatment of

pain.

Use according to claim 16 where the pain is neuropathic pain.

A method for the curative, prophylactic or palliative treatment of pain, particularly
neuropathic pain, comprising simultaneous, sequential or separate administration of a
therapeutically synergistic amount of an alpha-2-delta ligand and a DSNRI or one or
both of a SSRI and SNRI, or pharmaceutically acceptable salts thereof, to a mammal

in need of said treatment.

The method according to claim 18 where the pain is neuropathic pain.



