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| MNVENTION 5 This invention relates to a synergistic conbination of an

al pha- 2- deim@2dvs@assds and a. dual serotoni n-noradrenal i ne peryisakeobsshi bitor
(DSNRI') or one or both of a selective serotonin re-uptake inhibitor (SSRI)
arid a sel ective noradrenaline re-uptake inhibitor (SNRI) for the treatnent
of pain. It also relates to a nethod forl treating pain through the use of
effecti ve anobunts of synergistic conbinations of an al pha-2-delta |igand and
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conmpounefigciive gpognis #f syergisiic @qrélapw oban alphaehdsltadigand and o VR corpaien. A
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BACKGROUND TO THE INVENTION

An alpha-2-delta receptor ligand is any molecule which binds to any sub-type of the
15  human calcium channel alpha-2-delta sub-unit. The calcium channel alpha-2-delta sub-unit
comprises a number of receptor sub-types which have been described in the literature:
e.g. N. S. Gee, 1. P. Brown, V. U. Dissanayake, J. Offord, R. Thurlow, and G. N. Woodruff,
J-Biol-Chemn 271 (10):5768-76, 1996, (type 1); Gong, J. Hang, W. Kohler, Z. L, and T-Z. Su,
J.Membr.Biol. 184 (1):35-43, 2001, (types 2 and 3); E. Marais, N. Klugbauer, and F.
70  Hofmann, Mol.Pharmacol. 59 (5).1243-1248, 2001. (types 2 and 3); and N. Qin, S. Yagel, M.
,"' L. Momplaisir, E. E. Codd, and M. R. D'Andrea. Mol. Pharmacol. 62 (3):485-496, 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
25  known alpha—2—délta 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-

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



EP641330 as an anti-convul sant treatnent useful in the treatnent of epil epsy
and in EP0934061 for the treatnent of pain. Further, International Patent
Application Publication No. WO0128978, describes a 5 series of novel
bicyclic amino acids, their pharmaceutically acceptable salts, and their
prodrugs ofW@aeuHeRse7Ss H2N CO2H fi ~N CO H 112N CO02H 13~N COPET/IB2as4/082943 1§ ) n

&n 6 (CH2)n | Il ITHIV wherein nis an integer of from1l to 4, where
there are stereocentres, each center may, 10 be independently R or S,
preferred conpounds being those of Formilae I-1V above in which n is an

integer of from2 to 4. Mre recently, International Patent Application
Publ i cati on Number W02/ 85839 describes al pha-2-delta |igands of the
f ol | owi nEPOAIIAN a% :anHamti-ForNoRant) reatAiEBt “useful inHBe tHEUTEN ORZEpilepsyRaNRANRL R2
RInR2 ( GHO CNH2 HDz NH 1'10z N1l tc- j i R
CLIT . Rﬁ’@%é‘ldfl(f A&lhz’tfgé‘\éiﬁﬁtﬁa#& M (VI) (VIT) (w0 HBN H2NL HN H N~ HRCh
HO O, HOC . ~~ HO, O~jI1-13 IN "(XI)) (XI) (XIl) HBCJ H2 HO "I H -~
NH2 HO C r 1 H HO Hz

Further, International Patent Application Publication No. W00128978, describes a

5 series of novel bicyclic amino acids, their pharmaceutically acceptable salts, and their

prodrugs of formula:
cou Bl COH
5 ‘é@@ 5\/(&") ’ 5
HY
(CH'))" (CHZ)D
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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. '
t
More recently, International Patent Application Publication Number WO02/85839

describes alpha-2-delta Jigands of the following formulae:
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) wherein R and R2 are each I ndependently selected fromH, straight or
branched al kyl of 1-6 carbon atons, cycloal kyl of from3-6 carbon atons,
phenyl and benzyl, subject to the provi s that, except in the case of a
tricycl ooctane conpound of forrmula (XVIl), R and R2 are not 5

si mul t aneously hydrogen; for use in the treatnment of a nunber of

I ndi cations, including pait toge't"zer W t IHENCOHbI natl,rJ ons. w th: selective

serotoni n reupt ake i nhi BPfa { ne, cital opram and
sertraline; m xed serotoni n adr ne re ke [ tors, e.g.

m | naci pran, venl af axi ne and%dul oxet i*he; -and el ect i vexinor adr enal i ne

reupt ake inhibitors , e.g.sn reboxefu ne. 10 H};\nt er nat,annaI Pat ent application
‘No. PCT/ 1 B03/ 00976, unpuit,] %ﬁ Hqt f hdd t@cof e present

i nvention, describes corrpou or mul 'al, | be RA RS NH2 2 R
R6 02H (1) wherein Rl is hydmgen or CI - C6) aI I yI optiognally substituted
with fromone to five 15 fluorine atons; -

wherein R! and R? are each independently selected from H, straight or branched alkyl of 1-6

carbon atoms, éycloalkyl 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

5  simultaneously hydrogen; for use in the treatment of a number of indications, including pain,
together with combinations with: selective serotonin reuptake inhibitors, e.g. fluoxetime,
paroxetine, citalopram and sertraline; mixed serotonin-noradrenaline reuptake inhibitors, e.g.
milnacipran, venlafaxine and duloxetine; and selective noradrenaline reuptake inhibitors , e.g.

_ reboxetine.
10

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

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

Ra Rs; Rs
NH,
» Ry (P
02H (D

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

15  fluorine atoms;

R is hydrogen or (C;-Ce)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;

20 R3 is (C1-Cslalkyl, (C3-Ce)cycloalkyl, (C3-Co)cycloalkyl-(Cy-Cs)alkyl, phenyl, phenyl-
(C1-Cs)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,-Cs)alkyl and said pyridyl-(C;-

25  Cgsalkyl, respectively, can be optionally substituted with from one to three substituents,



R2 is hydrogen or (Cl-C6)al kyl optionally substituted with fromone to five
fluorine atonms; or RI and R2, together with the carbon to which they are
attached, forma three to six nmenbered cycloalkyl ring; 20 R3 is

(Cl-Co)al Ié¥l : éﬁ% )cycl oal kyl, (C3-C6)cycl oal kyl - ( Cl - C¥ai/ispbai/oobasy| |
phenyl - ( YR P, pyridyl, pyridyl-(C-C3)al kyl, phenyl-N(H-, or
pyridyl-N(H - , wherein each of the foregoing alkyl npieties can be
optionally substituted with fromone to%ive fluorine atons, preferably
with fromzero to three fluorine atons, and wherein said phenyl and said
pyridyl and the phenyl and pyridyl noieties of said phenyl-(Cl-C3)al kyl and
sai dpyrprdfratPwidtbtibm Abrb 16 ewb QERSRAIC N depARally eREIEAMRNMCHIUDS o o
with fromone to three substituents, W' 2005/025675 PCT/ 1B2004/ 002933 4

pr ef er abémingj hitrof cyanoz ef(y-E-Halkylemine {€i-Cealityd optiorddiycubistiivied wigh Ecsmdbrfer om
chloro, fl.uor .amno, nitraq, no, (& -C3)al kylam_ no, (Cl-C3)alky

opt i onafq {h1eg, pfl%taé@nwami ESmalky opiomall SubsiBien it 5 Glteq to three

(d -@)ﬁhglzﬁgat&%,i onally substituted with fromone to three fluorine atons;
5 R4 is hydrogen’or (O -C6)al kyl optionally substituted with fromone to

fives fluorinR, ishalegenRr (G-Oyskgoemionally ChibsGhited kuith fomi emeald fve yhsirreut ed
with fromone to five fluorine atons; and R6 is hydrogen or (Ct-C6)al kyl;
.0 or adPPBinaceutically acceptable salts thereof. Many types of

neur ol ogi cal pdi sQr gl e fr di; st ur ] aln cikcuigs that
Convey o gnaR SCETEE B R CHRg- L I RRE Bl P O TR et

neur ot r gl drider s i nclude, for exanple, serotonin (5-HT), norepinephrine
(noradrenal i ne), and dopam ne- These 15 neurotransmitters travel fromthe

term nal of Beisdiydmgenor €asCqalkylal | gap (i.e., the synaptic cleft) and bind
to receptor rrol&cul es. .an iyhe surfacq OL a second neuron. This binding
elidlts intPRRIFTAEtCHL Arceptatle salsheredk e or activate a response or
change in the postsynaptic neuron. |Inactivation occurs primrily by

transport (i.e., reuptake) of the neurotransmtter back into the
pr esynapt i c Many types of neurological disorders originate from disturbances in brain circtrits that

convey signals using certain monoamine neurctransmitters. Monoamine neurotransmitters
include, for example, serotonin (5-HT), norepinephrine (noradrenaline), and dopamine. These
15  neurotransmitters travel from the terminal of a neuron across a small gap (i.e., the synaptic
cleft) and bind to receptor molecules on the surface of a second neuron. This binding elicits
intracellular changes that initiate or activate a response or change in the postsynaptic neuron.
Inactivation occurs primarily by transport (i.e., reuptake) of the neurotransmitter back imito the

presynaptic neuron.

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

25 (Seroxat®, Paxil®) and its alternative formulation, Paxil-CR®, citalopram (Celexa®),
citalopram metabolite desmethylcitalopram, escitalopram (Lexapro®), d,l-fenﬂuramihe
(Pondimin®), femoxetine, ifoxetine, cyanodothiepin, litoxetine, dapoxetine, nefazodone

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

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

increasing noradrenaline levels. SNRI’s well known in the art include, but are not limited to,



20 Sel ective serotonin reuptake inhibitors (SSRIs) function by inhibiting
the reuptake of serotonin by afferent neurons. SSRI's well known in the art
i nclude, but are not limted to sertraline (Zoloft(r)), sertraline

nmet abol it (ggﬁ%mlﬁsert raline, fluoxetine (Prozac), norPCUTOBEDI/OEI43
(fluoxetine snethyl netabolite), fluvoxanm ne (Luvox(r)), paroxetine 25
(Seroxat(r), Paxil(r)) aqd its alternative fornulation, Paxil-CR(r),

ci tal opram (Cel exa(r), cital opram net abolite desnet hyl ci t al opr am
escitaloprain (Lexapro(r)), d,l-fenfluramne (Pondimn(r)), fenoxetine,

| foxeti ne, cyanodothiepin, |itoxetine, dapoxetine, nefazodone (Serxone(r)),
ceri cl arfepxefing (Bdrara®y ard 41Pesantioinkfs)of reiXeBae, 46| (VR SIS IRW,SRY| i ne (or

nor epi ner&tl_rl ne) uptake | % ibitors (SNRI's) .function by 1Incrgasing

_ nor adr ertesipramine (NprprangiiR), neapetilineihudiomily), lofepramine Heamaeil ) mirtazepintot
limted. 3o, W@ 2005/ 675 PCT/1B2004/ 002943 5 rghboxetine,(Edraonax(c)) and
| enaeRiet D RBrEeCErdiacoomegne. a anserie (P RF el o BRRRRR

~ (Nor pr agg tﬂWr [ -] Mo WA=t lqg%gga@ife- Y ot azepi ne
(Remer ggj)v,gﬁ%uxapr b?"lsqdl)?%g?] 11%{?0 lgfgnhk%bwl%)l%@g{clﬁgg&%g\é anser| nﬁ%%? \a}iiﬂclion( D),
bupropr viboxazig\€Vivalan®)n(r ), bupropri on netabol ite hydroxybupropri on,

nom fensine (Merital (r)) and 5 vil oxazine (Vivalan(r)). Dual

serotoni n-noradrenal i ne re-uptake inhibitors (DSNRIs), which inhibit the
reupt ake of fatal! r.en) | ' F;jmgf d :

( Ef f exor (r)),ﬁg{@lgﬁﬁg‘?‘g{’ﬁﬁ?&%@?‘é %I 1&{%%1\%39 Estarrlgt(}?;? ven '5‘?‘3‘% ?llfe@&gpgém pram ne

( Anaf r areupiaky pf beth eeropnamamienorepindphling énclitedealfdyd Effexq@®y wentafacinkoxet i ne

(Cymbalta ft m]nacipran and impramne (Tofranil (D or Janimne(r)). The
cont ent Betgbolite O-gesmasth ¥ vefayng) clempraniae (Anesnii®)n e lomi prampine sesiabolite

RO gt doml SRR, ANGRIARCHEBatEY ShiEhARGR and iR O (irabil® or
al pha- 2¥gighina®).i gand and either a dual serotonin-noradrenaline re-uptake

i nhibitor (DSNRI') or one or both of a selective 20 serotonin re-uptake
inhibitor (SSRI) and a sel ective noradrenaline re-uptake inhibitor (SNRI)

The contents of all patents and publications cited within the present application are
hereby incorporated by reference.
15 _
SUMMARY OF THE INVENTION

It has now been found that combination therapy with an alpha-2-delta ligand and

either a dual serotonin-noradrenaline re-uptake inhibitor (DSNRI) or one or both of a selective

20  serotonin re-uptake inhibitor (SSRI) and a selective noradrenaline re-uﬁtake inhibitor (SNRI)
results in improvement in the treatment of pain.  Furthermore, when administered
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

25  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

30  selective noradrenaline re-uptake inhibitor (SNRI), or pharmaceutically acceptable salts
thereof, with the proviso that the compounds (i)-(xxv) of W002/85839 in combination with a



results in inprovenent in the treatnment of pain. Furthernore, when

adm ni stered sinultaneously, sequentially or separately, the al pha-2-delta

| igand and either the DSNRI or one or both of the SSRI and SNRI nmay
interact i w@200802%695Sti c manner to control pain. This sPeari§INBNE a
reduction in the dose required of each conpound, |eading to a reduction in
25 the side effects and enhancenent of the clinical utility of the
conpounds. Accordingly, the invention provides, as a first aspect, a

conbi nati on product conprising an al pha-2-delta Iigand and either a dual
serotoni n-noradrenaline re-uptake inhibitor (DSNRI) or one or both of a

sel ect i veestorin oxuptakednhibitak @artichlady tfhroxéthRiphroantine ciblopeine and \sertraline, a

nor adrenal i ne re-uptake inhibitor (SNRI), or pharpaceutically acceptable
salts t Heiredserolgrinerdrenaling sypiakeinhibitore patpdilambis munscipsany yentatangne Aadg 39
i n conbi J | L% I . LA reuptake
i nhi bi to@ﬂﬁgﬂ%’%gpaﬁéﬁ?@ggé I %Z\Z?%gﬁg{é%ﬁgu%@? @ﬁgg}%nﬁg%gﬂgg?@r aline, a
m xed serotoni n-noradrenaline reuptake inhibitor, paticularly m|l nacipran,

venl af axi ne and dul oxetine, and a noradrenaline reuptake inhibitor,
par t Pcul ar | y Atnerbemaavepeiusher aspset, e Imyeniipnaproxides @i syaergstc ¢ embinatiopect |

a1 pha 2 e EECBHHAE o Fob BRie Han i HRIED SRR gpd GtR o7 § SRR k£ e
phar mac gihbifalehiicallyGepdpidtlesanhgedther eof . Useful cyclic al pha-2-delta

| i gands of the preSent invention are illustrated by the 10 follow ng
formula (I): NH X R RI. RR. (I) R2 Rao REO Ra wherein X is a

carboxylic acid.or car i.C id.bipisostere;, n.is 0, 1 or 2: and R,
o R, Roa Ui oyl b el esng? o g dissenianertipnaar Mibuded FyPR and

Cl- B altbibwin®Formulinand R2 or R2 and R3 are taken together to forma C3-C7
cycl oal kyl ri gg, whi CIP] is optionall yN _ :

ot

2

wherein X is a carboxylic acid or carboxylic acid bioisostere;
nis0,1or2; and ' .
R, R"™ R% R% R? R¥ R* and R* are independently selected from H and C]"'Cﬁ alkyl, or

15 R!and R? or R? and R? are taken together to form a C3-C; cycloalkyl ring, which is optionally
substituted with one or two substituents selected from C;-Cs alkyl, or a pharmaceutically

acceptable salt thereof.

In formula (D), suitably, R!, R® R* R, R* and R* are H and R® and R’ are

20  independently selected from H and methyl, or R%, R*, R* and R** are H and R' and R? or R?
and R? are taken together to form a C3-Cy cycloalkyl ring, which is optionaily substituted with

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

tetrazolyl and oxadiazolonyl. X is preferably a carboxylic acid.

25 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, 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, R®, R*, R*

- and R* are H and R? and R* form a cyclopentyl ring, or, when n is 1, R}, R™, R*, R*, R* and



substituted with one or two substituents selected fromd -C6 al kyl, or a
pharnaceutically acceptable salt thereof. In fornmula (1), suitably, R, Rra
R2a R3a, R4 and Rda are H and R2 and R3 are 20 independently selected from
H and met hwo 2s/0886a5 R2a, R3a and Rda are H and R and R2cCaripRR4/0ex9d3 R3 ar e
taken together to forma C3-C7 cycloalkyl ring, which is optionally
substituted with one or two nethyl substituents. A suitable carboxylic acid
bi oi sostere is selected from tetrazolyl and oxadi azol onyI X is preferably
a carboxylic acid. 25 In formula (1), preferably, R Ra, R2a, R3a, R4 and
Rda are H and R2 and are mdependently selected fromH and nethyl, or Rm
Ra RSthﬁdreRlanéR%ahdﬁﬁdrd%oﬂamﬂMODR R, RAGRS Rimad iRk ere Hagé®iend®S f or m

and o ARG arowm%gﬁlwmﬁ%Bﬁzlam&zﬁ“ Hriad 5
gfhyf@%‘ﬁ%ézslﬁgﬁék%ﬁgﬁgﬁ @iy R B W 1A iR, and R3 are both

“cycl obutyl ring, or vvhen nis 2, R, Ra R, Ra R3, R3 R4 and Rd4a are
H ar, nis Q, a R3a R4 and Réa are Hand R2 and R3 form a
cycPopent yl Uﬁeﬂ{:} aCBChgs%lPl!ﬁ -2-delacligands phibg Presget imyentignagllusiraied dyghe sent

I nventi e .ed by the following formula (11): RA R5 R3 H2N R6 R2
HOOC (If8ﬁo e fhnﬁ?lta( O or 1, R is hydrogen or (C-C6)alkyl; R2is

hydr ogen or (C1 CG) aI kyl; R3 is 10 hydgggengbr (O -C6)alkyl; R4 is hydrogen
or (A-C6)alkyl; R5 is hydrogen or (Ch- | kylhbsand R2 is hydrogen or
(d-Co)al kyl, or a pharmaceuticgjN e salt thereof. According to
formula (11), suitably R is C1- &6 al Ky |I€ methyl, R3 - R6 are
hydrogen and nis 0 or 1. Mre s%bgl R i net hyl, ethyl, n-propyl or
n-butyl, R2 is nethyl, 15 R3 - e hydrogen 4H) n is 0 or 1. Wien R2 is
methyl, R3 - R6.are hydrogen and nis 0, R:

wherein
_ nis 0 or 1, R! is hydrogen or (C;-Ce)alkyl; R? is hydrogen or (C;-Cgalkyl; R? is
10 hydrogen or (C;-Ce)alkyl; R* is hydrogen or (Cy-Cs)alkyl; R is hydrogen or (C;-Cg)alkyl and

R? is hydrogen or (C;-Cé)alkyl, or a pharmaceutically acceptable salt thereof.

According to formula (II), suitably R! is C;-C; alkyl, R? is methyl, R* —~ R® are
hydrogen and n is 0 or 1. More suitably R’ is methyl, ethyl, n-propyl or n-butyl, R? is methyl,
15 R*-Rare 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.> — R® are hydrogen and n is 1, R!
is suitably methyl or n-propyl. Compounds of formula (I} are suitably in the 3S,5R

configuration.

20 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, W(Q97338 58, W09733859, W09931057,
W09931074, W09729101, WO02085839, particularly {(1 R,5R,65)-6-
(Aminomethyl)bicyclof3.2.0]hept-6-ylJacetic acid, W0993 1075, particularly 3-(1-

25  Aminomethyl-cyclohexylmethyl)-
4H— [1,2,4Joxadiazol-5-one and C-[1-(1H-Tetrazol-5-ylmettayl)- cyc]oheptyl]-methylannne,
WQ09921824, particularly (38,48)-(1-Aminomethyl-3 4-dimethyl-cyclopentyl)-acetic acid,
WO00190052, WO0128978, particularly (1¢,30,,501)(3-amimo-methyl-bicyclo[3.2.0]hept-3-yl)-
acetic acid, EP0641330, W09817627, WO0076958, particularly (35,5R)-3-aminomethyl-



is suitably ethyl, n-propyl or n-butyl. Wen R2 is nethyl, R3 - R6 are
hydrogen and nis 1, R is suitably nmethyl or n-propyl. Conpounds of
formula (U are suitably in the 3S 5R configuration. 20 Exanpl es of

al pha- 2- dei@adosaggs for use with the present invention arg;khR%B0204
compounds general 'y or specifically discl osed in US4024175E: 'f)art?@u 9a3rl y

gabapentin, EP641330, parnticubkarly pregabalin, US5563175, W9733858,
W9733859, W9931057, W9931074, W9729101, W02085839, particularly [(1

R 5R, 6S)-6 (Amnonet hyl ) bi cycl o[ 3. 2. 0] hept-6-yl]acetic acid, W993 1075,
~particularly 3-(1 25 Amnonet hyl - cycl ohexyl methyl) 4H-[1, 2, 4] oxadi azol - 5-one

and G [ 1s. ﬁfgﬂi}, BhAge |ar(~1a PCT‘BBU?/ORQW@MEEB}%L(%S '3R§J3¥drﬁﬂbf5‘3meth\9ﬂ% AR4é.

parti cul ar 3S, 49) Am nonet yl -Cycl opentyl ) “acetic acid,
W0190052id, VBG ﬁ%%?ﬂmnpeﬁ-meml—aoﬂqnom acid and (38,5R)-3-Amino-5-methyl-octanoic

s 5 T B Sl s i et

PCT/ 152@/‘2:9(5’1%@3@14@10&150% Wd)eﬂ%@&'?'\ﬁpg%%gpgﬁ? é@QﬁJ (ﬁ?ﬁz;]stspfe farly

(3S, 5R) - 3-am no- 5-net h eptanoi c -am no- nonanoi ¢

aci & ar;dw(r@:ﬁcéﬁﬁlcal&a%ntplablésamttlmbe’@caﬂlajfmlﬁch aenﬂcorﬁ&ﬁfka%ﬁﬂﬁn bjEEHf%ﬁé‘eflO
W9931074, W03000642, W0222568, W0230871, W00230881 W02100392,
W02100347, W00242414, W0232736 and W0228881 or 5 pharmaceutically

accept abl ¢ St AHEE0L ceitlesls LG B IGALROIAIBLELGEA Y 1 orence.

Preferred al pha rnven ude:

gabapenire bahﬁr[@II@BR'68916—ﬁAnnnomethyl)b1c§clo 3.2 0]he t—6-y1]acetlc acid, 3-(1-
[(1R 5R 6 (Am norret hy cycl 5 hcetlc aci d 3- (|
Am nonemmorngrhylmy@wpcmww;)&m, Akmpm@lcﬁ-az@lc @&@Teca%ol -5-ylmethyl)-

(3§ 45)"3’("'50%/25&3’9&%4’%{““};" b%@e@ﬁ%mr&yimgﬁ 5%3[;& S iclopgaiy}-acetic acid,

la, 3 -
(L8 35 SO it S P Pt L S5 St

( 3S, 5R)5-pretnil-wotaboeinrciidy (3ShdR)t h amire- ﬁmeﬂ;yl(iﬁﬁ;aﬁﬁi):—aefda(ﬁﬂﬁi) S-amendry| - nonanoi c

: SELSpf‘%{r@f@ éanp@%g?an%ﬁgﬁp% Srip-pran r@micp%ﬁ% ?%iéc‘é?%c'& s of

(17 sA bty %%%ﬁﬁ’fﬂ‘@%%‘?ﬁ%@%%ﬁ?@%w R4 BRRHR i fimgon

(1d53a, aSaka(lé’etecm'rm -gabigentin/pregabhlin, J(IR ,5R J6Sp6-Rayinpmathglbiyalo] 312.00tiepa 6-
yl]acetic acid and (1¢,3¢,500)(3-amino-methyl-bicyclo[3.2.0]hept-3-yl)-acetic acid, or a

pharmaceutically acceptable salt thereof.

SSRIs useful according to the present invention include those comprised

"9 within the disclosure of US4536518, i.e. the cis-isomeric compounds of formula (III):

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

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

L



pharmaceutically acceptable salt thereof. SSRIs useful according to the
present invention include those conprised wthin the disclosure of
US4536518, i.e. the cis-isonmeric conpounds of formula (I11): NR R WI

(G s) z (NVOonenes/e27R1L i s sel ected fromthe group consi st PEHIBIOHYEPHgen and
normal al kyl of from1l to 3 25 carbon atons, R2 is normal alkyl of fromlto
3 carbon atoms, Zis -x | Y WD 2005/02%675 PCT/1B2004/002943 9 X and Y are
each selected fromthe group consisting of hydrogen, fluoro, chloro, brono,
trifluoromethyl, alkoxy of from1l to 3 carbon atons and cyano, with at | east
one of X and Y being other than hydrogen, and Wis selected fromthe group
consi st i Xgndo¥ asyedelossdected fromrthe gronp cewsisting ofbydroget, Iflvor@ebidigl and al koxy

of froml to 3.carbo 0 5 d rein the term"cis-isonmeric" refers to
‘the rel a%‘i'%’ g‘?ﬁ‘@ﬁ?@&?’ﬁn aﬁ‘?’*}’ ﬁg?"ﬂﬁl\,\% i??&b% ARPS é?n%i _8¥an8nwt”ﬁé" cycl ohexene
ring W 1dss@iehf GOMRPY BEin3 It thir RitodeRarld W 1s8BRLIITITA iR rbiiScorlsRESP C

m xture of the (1S)-enanfioner w t'h t'he correspondi ng (1R)-enantioner or a
“pr odr ug of hjxdrogai, flueroachdhey, brome tiifleérometiyt apt dboxy effiremtliteBeafbamratarhs sai d

pr odg ug. articular preferred, c¢onpound of formul.a (LLI) 1S sertraline. O
P o Sand phaiet &6 16 s ReRne R RIe ol eBatiaR SF IR DA |
generi caldy: hd Gal ' : | ) 1
Sortr el iiltictR G AERIEGR o Wi iR Sobhd beite dipe the 115)oBAbAEL b
ci t al opraemidinitug,of & @ SHenprichiec withrthy calrdspdmliig (1RYranantiortherSr a @o&iiy 743,
4,571,424, particularly fenoxetine, U S 4 314,081, 4,626,549 particularly
15 fl uoﬁmq%@,ra hasmageyics] zzsqep@fqaakabfawprf' afvgmqr%ﬁ peoulsr prefermod
4,007,1 L SHAL j.ne, ifoxetine, cyanodothiepin and
| itoxet ?%P&(;ﬁ{dt%fﬁar né%@?%%ﬁ@ﬂaeécept able salts thereof, all of which are
i ncodporated herein by reference. Suitable SSRIs for use with the present
i nvention inglude sertraline, sertraline, . .
Examples of SSRIs for use in the present invention are the compounds generically and
specifically disclosed in U.S. 4,536,518, particulaily sertraline, U.S. 4,943,590 [RE 34,712],
U.S. 4,650,884, particularly citalopram, U.S. 3,198,834, particularly d,I-fenfluramine, U.S.
3,912,743, 4,571,424, particularly femoxetine, U.S. 4,314,081, 4,626,549 particularly
15  fluoxetine, U.S. 4,085,225, particularly fluvoxetine, U.S. 3,912,743, 4,007,196, particularly
paroxetine, ifoxetine, cyanodothiepin and litoxetine, or pharmaceutically acceptable salts

thereof, all of which are incorporated herein by reference.

Suitable SSRIs for use with the present invention include sertraline, sertraline
20  metabolite demethylsertraline, fluoxetine, norfluoxetine (fluoxetine desmethyl metabolite),
fluvoxamine, paroxetine and its alternative formulation, Paxil-CR®, citalopram, citalopram
metabolite desmethylcitalopram, escitalopram, d,l-fenfluramine, femoxetine, ifoxetine,
cyanodothiepin, litoxetine, dapoxetine, nefazaodone, cericlamine and trazodone, or
pharmaceutically acceptable salts thereof. Preferably the SSR1is sertraline, or a
25  pharmaceutically acceptable salt thereof.

SNRT’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)



20 nmet abolite denethylsertraline, fluoxetine, norfluoxetine (fluoxetine
desnet hyl netabolite), fluvoxam ne, paroxetine and its alternative
fornmulation, Paxil-CR, citalopram citalopram netabolite

desnet hyl ci tal opram escital opram d,|-fenfluram ne, fenoxetine, ifoxetine,
cyanodot hi epQAN05R3GRet i ne, . dapoxeti ne, nefazaodone, ceri AEHBAVWIEAI3
trazodone, or pharmaceutically acceptable salts thereof. Preferably the
SSRI is sertraline, or a 25 pharmaceuticghly acceptable salt thereof. SNRI's
useful according to the present invention include the conpounds disclosed in
Us4229449, i.e, the racemates and optical isoners corresponding to a
conpound of the formula (1V) WO 2005/ 025675 PCT/ | B2004/ 002943 10 R0 -R3
Ra 1V preferably the substituted propanol@myne and norpholine derivatives,

corresponding to fornula IV, whegreifb &P are, independently, 1, 2 or
3; each of the groups R and I@;@th e the sane or different, is
hydr ogen; hal ogen; halo- C -C6 C%é droxy; & -C6 al koxy; G -C6 al kyl
optional ly substituted; aryl- O -C6%alkyl_ .optionally substituted; aryl- C
-C6 al koxy optionally substituted; -NO2 ; /RRS -N 10 -~ Rb wherein R5 and
R6 are, independently, hydrogen or C2 - al kyl , two adj acent R groups or
two adjacent Rt groups, taken together, formthe YO CH2-O radical; R2 is
hydrogen; CI -Cl12 al kyl optionally substituted, or aryl- C -C6 al kyl; each
of the groups R3 and R4, which may be identical or different, is hydrogen,
C, -C6 girtfgtably thpsilssniahted priphsdlahineadd niczpholhe deKeamires, (Cresfohdiightgny! , aryl -
C2 -C4 alkyl optionally substituted, C3 -C7 cycloalkyl optionally
subst i tlf@@anlaﬁ,meram R4 with the nitrogen atomto which they are bonded
formea pentat Qni X isC..saturated or unsaturated, optionally
subs?i t @ta@gﬁu U, SndRpefatl oMaor %

- each of the groups R and R;, which may be the same or different, is hydrogen; halogen; halo-

Cy -Cs alkyl; hydroxy; C, -Cg alkoxy; C; -Cs alkyl optionally substituted,; aryl- C; -Cs alkyl
optionally substituted; aryl- C; -Cs alkoxy optionally substituted; -NO, ;

y

RS
.—-N/
10 -t

wherein Rs and R are, independently, hydrogen or C, -Cg alkyl, or two adjacent R groups or
two adjacent R; groups, taken together, form the -O-CH,-O- radical;
Rz is hydrogen; C; -Ci» alkyl optionally substituted, or aryl- C; -Cs alkyl;
each of the groups Rz and R4, which may be identical or different, is hydrogen, C; -Cs alkyl

3 optionally substituted, C, -C, alkenyl, Cz -C4 alkynyl, aryl- C; -C, alkyl optionally substituted,
Cs -G; cycloalky! optionally substituted, or Rz and R4 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
0,S and N; or R; and Ry, taken together, form the -CH., -CH,- radical. A preferred

20  compound of formula (IV) is represented by reboxetine.

Examples of SNRIs for use in the present invention are the compounds generically and
3péciﬁcally 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
25  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;



het er ononocyclic radical optionally containing other heteroatons bel ongi ng
to the class of O S and N, or R2 and R4, taken together, formthe -CH 2
-CH2- radical. A preferred 20 conpound of fornmula (1V) is represented by
reboxetine. Exanples of SNRIs for use in the present invention are the
conpounds gwoens@bé?g and specifically disclosed in U S pcREQ064402943

5, 068, 433, 5,391,735, particularly reboxetine, BP 908, 788, 980, 231, U. S
3,454,554, particularly desipranine, US.,_ 3,6 399,201, particularly 25
maprotiline, BP 1,177,525, U S 3,637,666} particularly | ofepram ne, Neth.
Pat. Appl. 6,603,256, U S. 3,534,041, particularly manserin, US.
4,062,843, particularly mrtazepi ne; WO 2005/1125675 PCT/ | B2004/ 002943 11
U.S. 4, 319,98 3144808088895, 4,103 00008hrti Qa4 y mcxetive, (NSDK 883,086, 4813,078,
4,535, 186, 4,611, 078, _particularIY venl af axi ne, and U. S. 3, 819, 706,

-3, 885, 04eparpemlenly. uerdafaying. AnddhSi H819.2000 3,880 4 opartielarl beprppeN. ARl ne, or

Perein byl 8RR, Gl aRy s faigii R et B oL VFRRRRY Csene
invent i ofhcoffraté€hdreindiaefenéhcand all enantiomers of reboxetine, ie.,

(RRR S/IS,R'S,S/IR), desipramne, maprotiline, |ofepramne, mrtazepine,
venl af axi ne (described in US Patent No. 4, 761,501), oxaprotiline, fezolam ne,

t onoxeti ne, njanserin and ri on,. buproprion ,netabol.ite .
hyclr oxy bupr opS PO Stsui A SNIRR acRipg F{HE gt iy o i sheretiae apd
accept ablg bibndeResrseboxekhée; _r@@k /SR -] I i {0 Rkl 11 ne,
desi pr amhngl,?ﬁ’blupr gﬁ on,oxrﬁe1 g’)ﬁf | ne}sasr;fgbs,s @f\lgt%é(%ﬂﬁ%e’?ﬁ%rﬁgmgﬁ Tofept ’
phar mac entiftazzping, wnt=dmtiab(desaqitlet in DSRaodnt DONRY 61, 5319 adapantitioe diengatninet he
present invention maybe illustrated by the 15 conpounds of forrmula (V) R3
X'\ N p@mq;e@)e,mﬁa@%nn and buproprion, bupfoprion metabolite hydroxybuproprion,
10  nomifensine or viloxazine, or a pharmaceutically acceptable salt thereof. Preferably, the
SNRI is selected from maprotiline, desipramine, bupropion, reboxetine and S,S-reboxetine, or

a pharmaceutically acceptable salt thereof

DSNRIs useful according to the present invention may be illustrated by the
15  compounds of formula (V)

I Ha /H1
O
Y
(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
20" 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;-Cs)alkyl, (C2-Cq)alkenyi,
and (C2-Ca)alkynyl, or R' and R?, together with the nitrogen to which they are attached, form
25  afour 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



(V) wherein phenyl ring A and phenyl ring B can each, independently, be
repl aced by a naphthyl group, and wherein when phenyl ring Ais replaced by
a naphthyl group, the ethereal oxygen of structure | and the carbon to

whi ch R3, d are attached, are attached to adja 1 b car bon
at ons of t%?@‘p’ﬁ%\%ﬁzgroup and neither of said adjacent ?I%EBB%Q#@%%QB&OWB

i s also adjacent to a fused ring carbon atom of said naphthyl group; n and
m are, selected, independently, fromon® two and three; R and R2 are

sel ected, independently, from hydrogen, (C -C4)alkyl, (C2-C4)al kenyl, and
(C2-A)al kynyl, or Rl and R2, together with the nitrogen to which they are

att ached,: 0, i raked. ki LAk 0 one or
wo- hot Sacth Rhyeen b bl ol Rl S o IREASHE Yl Wi bl 1 Bl lelR
wher ei nbt bebsaagans avelllObihaine sHBERitR fRRdHe, td Bresaibetiuestsisemedxygen,
nitrogen and sulfur, with the grovi so that said ring can not contain two WO

2005/ 0 2s&pendeatty.1iBrodydaosyend (Crlsalkylicent oxygen atons or two adj acent
| f t wh [ idori ti |l tituted,at

ovai | abr e bRiaTaS S teteefid: RoppiPdnaBos it e ek Lintogng)

| ndepenRdafild with FOmYAE Xired Fhofifrd atekhkabred m@ﬁ‘*aagetﬁf&-l VR RS P64 £0,

4

i ndependently, from hydrogen and (Cl- C4) alkyl optionally 5 substituted
wi t h f mdnchothey tue attiacteed, fdronoa fone toatightenenarerdds satndated carboggtlicaimgpand t he

carbon to .whi.ch they are tached, forma four taq.eight ered saturated
car bocxy‘%ﬂefeé“ Fqlﬁ &,“géﬁ‘%' ORHHB'%LX (2 ?EFW“WB%aW?%E?)Pir@H%ﬂ 58'3?5 B’gﬁg%ﬁ@tquedt)ed at
avai l a aleh ' | 0] f . b& 1 nts sel ected,

[ ndepeﬁgg%talljé?m? ?tg%bl%%?,ﬁ?é&g&%&%ﬂ%@ﬂ&;gﬁaRﬁg@@hg&& together with

t he nitrogenor R&aMR&,hogéZhérswi&i thaahtarenmowhitk: RAismnachal andthelturionR3 i s
attached, forma four to eight nenbered saturated ring containing one or two

het@r oathithsR” s AEREANGTIREORT (Oredghs manorgdisatuated BngeTHIRENE ONGETEIoN t he
o £ ur PSTBIOR, SuaiMP R LERAD wpldh I BEdRHed BAMSRCReold BUSRRRATC.

at ons  @heh PReséil] RGERELeS Woh&lé)ggﬁaﬂ,rfﬁuogéﬂ%%ﬁ@hr\vﬁﬁit& ngbogo thaalRiroaa |y be
substituted at available binding sites wwth fromone to three substituents

15 sel Betesniain e pdaesahoxygen Aiapm dywoedipcen eulitr agsys lakg wheran shidXirigs
sel ect gdy LASSRENES b tuteh WP YEE 2%RHhg BBL Quith From SIE & Biree dubi@iBend?” O™ OF

15  selected, independently, from hydroxy and (C;-Cg)alkyl 3

e D

each X is selected, independently, from hydrogem, halo (i.e., chloro, fluoro, bromo or
iodo), (C;-Cyalkyl optionally substituted with from one to three fluorine atoms, (Ci-
Cy)alkoxy optionally substituted with from one to three Fluorine atoms, cyano, nitro, amino,
(C1-Cy)alkylamino, di-[(C;-Cy)alkyllamino, NR*(C=0)( C;-Cy)alkyl, SO.NRR® and SOL(C)-
20 Cg)alkyl, wherein R’ and R are selected, independently, from hydrogenland (C1-Cg)alkyl, and
. p is zero, one or two; and | |
each Y is selected, independently, from hydrogemn, (C;-Cs)alkyl and halo;
with the proviso that: {a) no more than one of .N'_RIRZ, CR’R* and R®*NCR® can form a
ring; and (b) at least one X must be other than hydrogen when (i) R? and R* are both
25  hydrogen, (ii) R! and R? are selected, independently, frorm hydrogen and (C;-Cq)alkyl, and
(iii) ring B is mono- or disubstituted with, respectively, ©ne or two halo groups; and the
pharmaceutically acceptable salts thereof. Compounds according to formula V are described
in WO 00/50380.

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

venlafaxine metabolite O-desmethylvenlafaxine, clomipramine, clomipramine metabolite



i odo), (Cl-C4)alkyl optionally substituted wwth fromone to three fluorine
atons, (O - 4)al koxy optionally substituted wwth fromone to three fluorine
atoms, cyano, nitro, amno, (C-C4)alkylamno, di-[(C-C4)alkyl)am no,

NRS( C=0) ( QvdHopabiaths SO2NRSR6 and SOP(A  ?n C6) al kyl , whepehBaddofass R6 are
sel ected, independently, fromhydrogen and (Cl-C6)alkyl, and p is zero, one
or-two; and each Y is selected, independently, from hydrogen, (Cl-C6)al kyl
and halo; with the proviso that: (a) nol%ore than one of }CR R2, CR3R4 and
R2NCR3 can forma, ring; and (b) at |east one X nust be other than hydrogen
when (i) R3 and R4 are both 25 hydrogen, (ii) R and R2 are sel ected,

I ndepen ol A a : Y (W | LBy NMONO- Or
di subst :ate é&?@lggylﬂoglﬂ??a%fg%g%ﬁﬂse y ,“ﬁ@h‘é‘%‘ %’\%in%‘g?%ﬁé‘ F b%ﬂpfls%h%g%ﬁecmy

. phar mac ecteptabld saltaherepf dhtferradd DSNRIb ecseodlingGonthe predentaneantbnrge $dedtat nul a VvV
are described in W 00/5038Q. 30 Suitable DSNRI s according to the present

i nvent iTEm axknagipraze delexetingnd aanlafaxinener 2 pharmaceyieHly assentsbleisals thercof,

. O desnet hyl venl af axi ne, cl om p=am ne, clom pram ne netabolite WO 2005/ 025675
PCT/ 1 B2004/ 002943 13 desnet hyl cl om pram ne, dul oxetine, m | naci praa and

i m gram ne, THe sitfbiHGEERY phigizh]ay DSNRIS I SRIsCorsSINR IS d¥atRatadiRr @dieniiss DSNRI s
according to the present invention are selected frommlnacipran,

dul oxethyreyvaliadon ehitspaisiayend selectiityasingdateraturel mothade Eploatsdd ysemaluatipeobof , 5

Th i.x abi.l i f h.cul DSNRL s, .. SSRI SNRI b di |
oot o 3B e AR, BRSO MRSt v
met hodphh@hdcewgehl PracByeal uation of its toxicity, absorption, netabolism

phar macoki netics, etc in accordance with standard pharnaceutical practices.
o As an alternative or further aspect of the present invention, there is

provi ded a conbinati.on c risin bapentin, or.a pharmaceutically

accHpt abl e <3 90 3ligELYe or eraa8p£,9%?h [CSERLARY SO &‘SFﬂ ‘éfpé?flhee‘,favenl af axi ne
met abolophirfaide soebAxh | eRfiadfi ' ' bolite
s ot Ko oiaca SERprhE RRl Aol OF « phimRE LRl Bl ooe b BIE L HRrBlr, BRL 800 o o
bot h ofDSNR ERRcteidfremt wahldfaxine, venlafazineneetabbliex@idemmethyl ventafarmaie, 15
paroxetne, citalopram dl -fenfLuram’ ne, _fenpxetine, trazodong, cericlam ne,

i f oxet iCHEMIPramiz Iping mekabolife desmethirdclopipramine dulsetine cBINAFIRIER e pt abl e
ther eof;q 3R 3Rine R oS BofneSt an SSRI selected from sertraline, fluoxetine, fluvoxamine,

15  paroxetine, citalopram, d,l-fenfluramine, femoxetine, trazodone, cericlamine, ifoxetine,

cyanodothiepin and litoxetine, or a pharmaceutical ly acceptable thereof, and an SNRI selected

from reboxetine, S,S-reboxetine, desipramine, maprotiline, lofepralfﬁne, mianserin,

mirtazepine, oxaprotiline, fezolamine, tomoxetine or buproprion, or a pharmaceutically

acceptable salt thereof, and their pharmaceutically acceptable salts. A particularly preferred
_?ﬂ combination comprises gabapentin and one of sertx-aline, milnacipran, duloxetine, venalfaxine,
| maprotiline, desipramine, buproprion, reboxetine or §,S-reboxetine, and their

pharmaceutically acceptable salts.

As an alternative or further aspect of the present invention, there is provided a
25  combination comprising pregabalin and a DSNRI selected from venlafaxine, venlafaxine
metabolite O-desmethylvenlafaxine, clomipramine, clomipramine metabolite
desmethylclomipramine, duloxetine, milnacipran, and imipramine, or 2 combination with one
or both of an SSRI selected from sertraline, fluoxetine, fluvoxamine, paroxetine, citalopram,
d,l-fenfluramine, femoxetine, trazodone, cericlamine, ifoxetine, cyanodothiepin and
30 litoxetine, or a pharmaceutically acceptable thereof, and an SNRI selected from reboxetine,

S,S-reboxetine, desipramine, maprotiline, lofeprarmine, mianserin, mirtazepine, oxaprotiline,



fromreboxetine, S,S-reboxetine, desipramne, maprotiline, |ofepram ne,
m anserin, mrtazepine, oxaprotiline, fezolam ne, tonoxetine or buproprion,
or.a pharmaceutically acceptable salt thereof, and their pharmaceutically

accept abl e L.ts articularly preferred 2n conbi nation LlSes.. .
gabapenti nvgﬁa&%”r%"%a? sertraline, mlnacipran, dul oxeti ne,P%§+wg’§Pd%,
maprotiline, desipramn ne, puprqpri on, reboxetine or S, S-reboxetine, and
their pharmaceutically acceptable saltsi4 As an alternative or further

aspect of the present invention, there is provided a 25 conbination
conprising pregabalin and a DSNRI. sel ected from venl af axi ne, venl af axi ne

LS A B R

conbi nat ijgg; 1}1}1ahﬁa&ﬂﬁcalgfracg%tgblé’galﬁzf‘A%%ﬂcﬁﬁ mﬁ%eg%?ﬁbgﬁaﬁoﬁ%h fses

|
fl uoxetine, uvoxam n roxeti ne, cital opra ur am ne,
f enoxet ipregablimambmreaf serralint,anilmeeiprar, dxleixeties, veyafagite) mappitiinend 30
| itoxetipe, or, a pharmaceutically acceegt abl e thereof, and an SNRI sel fCt ed
T ]

f r om r elSSRPraTRIBE, bUrORripRJERGKGHAG Or § SsiebpXsingcand their sharmageutiqally aerentabiene,
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fezollam ne,” tonoxetine or buproprion, or a pharmaceutically acceptable salt
thereof, and their pharmaceutically acceptable salts. A particularly

preferred conbination conprises pregabalin and one of sertraline,
nmi | naci pran, A#d ibxbes diemajizaer fusthienespepqfithe prepens invegtien, shermieprosidsd épr i on,

reboxetine.or .S, S-rebhoxetin a their r.mac i~cal l cigeptable, 5
ol te. ROMaPh FPBRRRE Iehsog B Gramiaprr R R 33O By HEBGHE SRR § on,
there isy ' [ [ i §y
('3, 3( x PLESEA ARG accpEBI Ol Ep B JRLA BSNRI or g py bt of am SSRI gnd  SNRI
phai 0ec Suitably] thereds propideld lagoflination bepfising @6mpriRHEMR o 86, o) E3-aineot h of an
SSRI and a SNRI. 10 Suitably, there is provided a _conbination conprising
conpr i simarihylibicysto[32:0)kept-drylhaceticacisdyor-apheymacspiicatlyoicheniablg sslt therpobitand aci d
or a phar kcal d abl e s fhereof .. d Rl lected from
venl af a%]%%ﬁﬁt%hc%dﬁgxﬁ&%ﬁgfaé%' mrﬁ!af%juagH%%g&fe@(@;ﬂegﬁg@ﬁ@lﬁ%pgm pram ne,
.l or ni pcRmhipRnRd, 2RPkibfaenifl€ Si¥RbBYlcCdeSiib My RIGMiGrant e, QK fdichifle, rAlARASTRAr an,
and impramne, or one or both of a SSRI selected fromsertraline,
f I uoxet iané jmipramiog.aione or bethwd e $SRTiselected froai sspraline, Hyoxetion; fluvcxpinine,
e et L oxetet oA o, T ihihe, felroxetine, Mazodone, cericlamine, ifoxetine,
cyanodothiepin and litoxetine, or a pharmaceutically acceptable thereof, and a SNRI selected
from reboxetine, S,S-reboxetine, desipramine, maprotiline, lofepramine, mianserin,
Inirtazepine, oxaprotiline, fezolamine, tomoxetine or buproprion, or a pharmaceutically
acceptable salt thereof, -and their pharmaceutically acceptable salts. A particularly preferred
7 combination comprises (1¢,30,50)(3-amino-methyl-bicyclo[3.2.0]hept-3-yl)-acetic acid and
' one of sertraline, milnacipran, duloxetine, venalfaxine, maprotiline, desipramine, buproprion,

reboxetine or S,S-reboxetine, and their pharmaceutically acceptable salts.

As a yet further preferred aspect of the present invention, the combination is selected
25 from:

gabapentin and sertraline;

gabapentin and milnacipran;

gabapentin and duloxetine;

gabapéntin and venlafaxine;
30 gabapentin and maprotiline;

gabapentin and desipramine;



cyanodot hi epin and |itoxetine, or a pharmaceutically acceptable thereof, and
a SNRI selected fromreboxetine, S, S-reboxetine, desiprarine, maprotiline,

| of epram ne, nuanserin, mrtazepine, oxaprotiline, fezolam ne, tonoxetine
or bupr opmw®mosozseas phar maceutically acceptable salt thecaaizocamneouhei r
pharmaceutically acceptable salts. A particularly preferred conbination
conprises (Il a, 3a, 5a)(3-anuno-net hyl - bi ${CI 0[3.2.0] hept-3-yl)-acetic acid and
one of sertraline, mlnacipran, dul oxetine, venal faxine, maprotiline,

desi pram ne, buproprion, reboxetine or S, S-reboxetine, and their
pharmaceutically acceptable salts. As a yet further preferred aspect of the
present i nveabiapentin ditbupespibmat i on is selected 25 from gabapentin and
sertraline; gabapentin and m | naci pran; gabapentin and dul oxeti ne;
gabapent i n &MRAPORIH 2rdsebA¥etingd gabapentin and maprotiline; gabapentin and

desi pram ne; PCT/ | B2004/ 002943 15 abapenti n and bupropi on;
Dent | n EapaPep AR A0 S 2tEh3E Jetin e

gabapenti-n g'ﬁapent'i n and S, S-reboxetine; pregabalin and

- sertrali De;pré:gaﬁﬂﬁﬂﬁh?deh?almg m | naci pran; pregabalin and dul oxeti ne;
pregabal i n"and venl af axi ne; pregabalin and maprotiline; - pregabalin and

de8i pr ani negregebalpy agawdnagiprand bupr opi on; pregabal i n and reboxeti ne.
pregabal i n_and i S-r xetine; ‘
[ (1R, 5R, GS)p-r at) Hi ‘P?gﬂt‘)“ﬁ’i cyclo[.3.2.0] hept-6-yl]acetic acid and

sertral i neipreoabalin and venlafaxine;
pregabalin and maproﬁline;
| pregabalin and desipramine;
1y pregabalin and bupropion;
pregabalin and reboxetine,
pregabalin and S,S-reboxetine;
[(1R,5R,6S)-6-(Aminomethyl)bicyclof3.2. O]hept-6-yl]acetic acid and sertraline;
[(1R,3R,65)-6-(Aminomethybbicyclo[3.2.0}hept-6-yl]acetic acid and rnilnécipran;
15 [(1R,5R,68)-6-(Aminomethyl)bicyclof3.2.0)hept-6-yl]acetic acid and duloxetine;
[(IR,5R, 6S)-6-(Aminomethylbicyclof3.2.0]hept-6-yl]acetic acid and venlafaxine;
[(1R,5R 65)-6-(Aminomethyl)bicyclo[3.2. OJhept-6-yljacetic acid and maprotiline;
[(1R,5R,6S)-6-(Aminomethyl)bicyclo[3.2.0]hept-6-yl]acetic acid and desipramine;
[(1R,5R,65)-6-(Aminomethyl)bicyclo[3.2. Ojhept-6-yl]acetic acid and bupropion;
n [(1IR,5R,6S)-6-(Aminomethyl)bicyclo[3.2. OJhept-6-yl]acetic acid and reboxetine;
[(1R,5R,68)-6-(Aminomethyl)bicyclo{3.2.0lhept-6-yl]acetic acid and S,S-reboxetine;
(10,30, 50)(3-amino-methyl-bicyclo[3.2.0] hept-3-yl)-acetic acid and sertraline;
(1a,30,50)(3-amino-methyl-bicyclo[3.2.0] hept-3-yl)-acetic acid and milnacipran;
(1a,30,50)(3-amino-methyl-bicyclo[3.2.0] hept-3-yl)-acetic acid and duloxetine;
25 (1a,30,50)(3-amino-methyl-bicyclo[3.2.0] hept-3-yl)-acetic acid and venlafaxine;
(1,305 a)(3-amino—methyl-bicy'fclq[3.2.0]hept-3-yl)—acetic acid and maprotiline;
{1o,3a,50)(3-amino-methyl-bicyclo[3.2.0] hept-3-yl)-acetic acid and desipramine;
(1o,30,50)(3-amino-methyl-bicyclof3.2.0Jhept-3-yl)-acetic acid and bupropion;
(1o,30,50)(3-amino-methyl-bicyclo[3.2.0 Jhept-3-yD)-acetic acid and reboxetine;
30 (la,30,50)(3-amino-methyl-bicyclo{3.2.0]hept-3-yl)-acetic acid and S,S-reboxetine;
(38.,48)-(1-Aminomethyl-3,4-dimethyl-cyclopentyl)-acetic acid and sertraline;



[ (IR 5R, 6S)-6-(Am nonet hyl ) bi cycl o[ 3. 2. 0] hept-6-yl]acetic acid and
m | naci pran; 15 [ (1R 5R, 6S)-6-( Am nonet hyl ) bi cycl o[ 3. 2. 0] hept - 6-yl ] acetic
acid and dul oxeti ne;
[ (1R 5R, 6@o foosde¥smonet hyl ) bi cycl o[ 3. 2. 0] hept - 6-yl ] acet i pcagghoavnehos3
venl af axi ne; [(1R 5R, 6S)-6-(Am nonet hyl ) bi cycl o[ 3. 2. Q hept-6-yl]acetic acid
and maprotiline; [(1R 5R 6S)+6-(Anm nonethyl)bicyclo[3.2.0]hept-6-yl]acetic
aci d and desi prami ne; 16
[ (1R 5R, 6S) - 6- (Am nomnet hyl ) bi cycl o[ 3. 2. 0] hept-6-yl ] acetic acid and
bupropi on; 2n [ (1R 5R 6S)-6-(Am nonet hyl ) bi cycl o[ 3. 2. J hept-6-yl ]acetic acid
and reboxet (3548)- (L ARRIAR)I-S4- AR AsbURYDYRLSE fid o heRbcipraf; ] acet i c

acid and S, S-reboxeti ne;

(Ia, 3a, 5a)( M)F(d mtmmetbylc%;’bld;{l’@tlwl-(oydep@mﬂ)wc;utamld and deloxetineg
tral 5 I - 3- t d
ond 1 nac S ASFRnihdheh I A M cxeloRbry B at56e a1 BB PR V1 ) Cacet o
d and d -
(e 3a 5a) t@g“ﬁ?% %ﬂm ety 3cttimethyl-cyclopenty])-apstc acid and maprgiline
vedl af axi n€3S,4§)td - Amitap¢tByladviliametitycyelopentyl)adcati? adifl hnp teSppiningcet i ¢ aci d

and maproti| () 3a, ha) ( 3- met hyl - bi_.cycl o[ 3, 2. 0] hept - 3-yl acetic
aci d aﬁd de@#%%én@ ,‘%ginome ]g cin‘net l-cyclgpentyl) acetic ac1d and] bupropwny )-

bupr op! on ot L ATPHCl Bt IR OISR ARR. aci g

and reboxe(3943) ﬁQAnunomethyl 3,4-dimethyl- cycloEentyl) -acetic acid and S,S-reboxetine;
(la, 3a, 5a) (3-atnino- rrethyl cclo ept-3-yl)-acetic acid and
S, S—reboxePTH'éﬂUnaQ%’gcﬂl a‘(CEPtA hgyeof3 4- di met hyl - cycl opentyl ) - aceti ¢
ag(gd and sertraline; WO 2005/ 025675 PCT/ 1B2004/ 002943 16

4S) - (1- Am nonet hyl - 3, 4- di et hyl - cycl opentyl )-acetic acid and

i | naci pr afhe céBBindHin 6ﬂthé?re@amhhmhn&1ﬁ -a0i e vk age W@hﬁmmb])a—faﬁetl c acid
and dul oxetine; (3S,4S SJ Anmi nonet hyl - 3, 4-di et h -cycl opentﬁl) acetic
acid @dﬂjll‘)%é]ﬁlﬁgﬁ ixanjemammalian subject, preferal dy ‘human. A n1strat10n may be once

rapr ol eACBE A of ey (Toh B X BT R LB, s S et ¢ aci o

and dﬁﬁ,g@u@gbl@%d (3S, 4S) - (1- Ami nonet hyl - 3, 4- di net hyl - cycl opentyl ) -acetic
acid and bupropion; (3S,4S)-(1-Am nonet hyl -3, 4-di net hyl -cycl opentyl)-acetic
atl d and reboxetine; and

(3S,4S)-( m norrg_}r{%ﬁ acet.i.c | d a
5.5 cboxel P st BF ey SRR ket Lo Liops Biue 5740
combination, particularly synergistic, of an alpha-2-delta ligand and a DSNRI or one or both
of a SSRI and SNRI in the manufacture of a once, twice or thrice, suitably twice or thrice,
more suitably twice, most suitably once daily administration medicament for the curative,

™ prophylactic or palliative treatment of pain.

Alternatively, the re is provided a method for the curative, prophylactic or palliative
treatment of pain in a marnmalian subject comprising once, twice 61' thrice, suitably twice or -
thrice, more suitably twice, most suitably once daily administration of an effective,

25  particularly synerg{stic, combination of an alpha-2-delta ligand and a DSNRI or one or both
of a SSRI and SNRIL

Determining a synergistic interaction between one or more components, the optimum
range for the effect and absolute dose ranges of each component for the effect may be
30  definitively measured by administration of the components over different w/w ratio ranges

and doses to patients in need of treatment. For humans, the complexity and cost of carrying



The conbi nation of the present invention in a single dosage formis suitable
for admnistration to any manmal i an subj ect, preferabiy human.

Adm ni stration maybe once (o.d.), twice (b.i.d.) or three tines (t.i.d.)
daily, suj h.j.d. or t.i.d., nore suitably b.Ld, npst suitably o.d..
15 Thuys, L@b%z}’q\j%’fﬁer aspect of the present invention, t @25%4/08?95 | ded t he
use of a conbination, particularly synergistic, of an al pha-2-delta |igand
and a DSNRI or one or both of a SSRI da¥d SNR in the manufacture of a once,

twice or thrice, suitably twice or thrice, nore suitably tw ce, nopst
suitably once daily adm nistration nedi canent for the curative,

O ou He sl ssbs b it AR Eratcab B Die SLT0Rh o st & FpdBadent o
pai n i NmadérF@neasy. Blabicosi the OBRTYAIdHDLIRNES Yhi/\brfeesp@é ed Jlssm red@ibtifeadtl Y twice

i
or thrice, nore suitably twice, nost suitably oncé daily adm nistration of
an ef f theteiffieet in2Bhey spediesandranimal ymestels existcas desoribed heteon tofmeaserad pha- 2- del t a

| i d d.a. DSNRI t f SSRI d SNRI ... De i

Ly e s B i Rtk atd R Tesulth ebRich sidiss L alao BB O ARG Bl dHEA r ange

fors t hgla%ﬁ Eﬁﬁceﬂﬁgti&}ﬂ%ﬁb‘x'ér%egﬁ’ﬁtﬁgé%ﬁﬁﬁe%séé%ﬂ Pﬁ@ﬁa%aﬁé&ufa%ns%@iﬁefdf ect may
e y a the co

be 30 finitively neasure mnistration o nponent's over
di f f er mrsthed species bytheapgkstionnf pharrmsokinetipgthaenicodiymamieankthédst r eat ment . For

humans,, the.c | exi.ty .and cost qf carrying WO 2005/ 025675 PCT/ 1B2004/ 002943 |
17 outEi‘?@?ﬁheg%@%ﬁm%Qemeﬂﬂr@‘ﬁt@q%b%%@regfeF%?%Pinéad? suggest thebsrerdhi s form
of tesii . | f Qi : vatil of
oyner g fiimE i€oRE UBRb oo Rine icHAR T i UENER e BT IALAR L0 g
ani nal thavksleundyigshe surgicde@ . chetichensiidtior wjurpestwhemical (/g etrgptoidacin)ef f ect
and the results of such studies can also be used to gredl ct effective dose

and 5 progedusescioieducetha allndypiat Bscausp gEBlatagy effpets Hpysh madelfother vahyg ipl asma

conceny ' | L1).: . Is ' [

phar moeSr p B e B oA i e Bbpl R ARDRA R BP hmiote et ween
ani mal torddebpariiipthdehitegdss Cik@modelsinrwii g @dsting 4¥8hts Ayabiod Yhe trdataaitoil s i s
best - denonstrated usi nq static and dynam c all O(Tyni a neasurenents in rodents

that HRRMECRANHE PABEYaeYRPartial eesponse fireompee stied o predicothe pRjeatighofor cheni cal
(e.q. SSASRAAR %Et?ﬁg synergistically to produce increased maximal efficacy at maximally

15  tolerated doses of the two components.
;
Thus, as a further aspect of the present invention, there is prlovided a synergistic
combination for human administration comprising an alpha-2-delta ligand and one of a
DSNRI, SSRI or SNRI, or pharmaceutically acceptable salts thereof, in 2 w/w combination
- 70 range which corresponds to the absolute ranges observed in a non-human animal model,
" preferably a rat model, primarily used to identify a synergistic interaction. Suitably, the ratio
range in humans corresponds to a non-human range selected from between 1:50 to 50:1 parts
by weight, 1:50 to 20:1, 1:50 to 10:1, 1:50 to 1:1, 1:20 to 50:1, 1:20 to 20:1, 1:20 to 10:1, 1:20
to 1:1, 1:10 to 50:1, 1:10to 20:1, 1:10t0 10:1, 1:10t0 1:1, 1:1 to 50:1, 1.1 to 20:1 and 1:1 to
25  10:1, More suitably, the human range corresponds to a non-human range of 1:10 to 20:1 parts
by weight. Preferably, the human ran ge 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
30  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



10 procedures to induce the allodynia. Because of plateau effects in such
nodel s, their value is best assessed in terns of synergistic actions that
-in neuropathic pain patients would translate to dose-sparing advantages. .
O her nowelwos/2sedsi ch exi sting agents used for the treap@emB200f/00204ur opat hi c
pain‘give only a partial response are nore suited to predict the potenti al
*of conbi nations acting,synergistically to produce increased maxi mal
efficacy at maximally 15 tol erated dos of the two conponents. Thus, as a
further aspect of the present invention, there is provided a synergistic
conmbi nation for human adm ni stration conprising an al pha-2-delta |igand and
one of (ReterBiaiNRL1.. SFIwtakhaBRI.C. §1999h MeomdBeport d6) 131 1atsk)) thbl.g capdaicén t her eof |
in a ww conbination_2Q range which correspaonds to the absol ute ranges

obser vBWdEHARdERSAD A Frrt ettty nt Nifoldsen, LpBisrangyJsgst dt-S 8 ebPldipr i mari | y
R LR e

humans "cofres uman range ween to 50:1
par t s N.pSvessongBt, ArdndiNieRer, @.. BJedseROT S0 (2001 SothateleriserylMbiorRed012,8- 50: 1,
1:20 to 20:1, 1:20 to 10:1, 1:20 to 1:1, 1-10 to 50:1, 1: 10 to' -70:1, 1:10
t 03 10:12), and surgmpgon on wing-up resp@esi(Curatalo; M. 20ali (2008) Angsthesiclegn®3.1. More
suita h range rresponds to _a ngn- human range of 1:10 to 20:1
parts%a_\tkgs@h%&}ﬁ%&gg%t S“ﬁﬁgﬁ}ﬁ%‘?ﬁéﬁsﬁnﬁﬂ Ragt %gﬁgga{easg synergistic
non- hygedtaleadi® gra9tbel in® odr PUIA ; weight . For humans,
severa?ﬁé;ri eri mg tbgl Q?a?sﬁénﬁgglglgéorrrlgéret)%ﬁfj}ggée?@n@ﬁ’q%égxﬁe&nﬂnst rate that 30
agent slenirophysiotngical ey imeaginyg ienhmologied Such mduhationabfikgrdtic resonanee conpat i bl e

wi th that, synergy. ampl es, of  human nodel s_t hat be fit faor this -

DUt po 8o RN TRILD HaPkey el TRBSHe Ko GHIEIE, MocSS 10685, O T, et 002943
18y (Pat : t e . A ,a;t&gc- 16), the
i §% Cg“pgg‘?‘?.ﬂf@n%‘)&g?‘?ﬁ‘ggg’r sen,1%%.@%@%9@5?@@?%@2%%, . :tljv j erring,
P., Jsalsdztiofl b&oreit Aaw beltonchidet] slea thely. prévi8O 6yidétaierin Gfan &lsup@orting thel udi ng t he
use of repeated capﬁs)gi cin trauma (Wtti n%{; N., Svesson, P., Arendt-Ni el sen,
L. &8 sticracgong ofypeyminpaianibatiaye peansuserved &n animal studies) | and summati on

or wi nd-up responses (Curatolo, M et al. (2000) Anesthesiology 93, 1517 -
1530).. Wth these nodels, subjective assessnment of pain intensity or areas

of hyper aFgehé prezent ibeentiss th Bsmandpalitibke alphia-2RieRa HBMREDENRIESSIGNT S,
reliant_on _ el echophysiol ogical or inmagi n? technol ogi es (such as functional
nbynebNRI ralipgiragris selected from between 1:50 to 50:1 parts by weight, 1:50 to 20:1, 1:50 to

10:1, 1:50 to 1:1, 1:20 to 50:1, 1:20 to 20:1, 1:20 to 1(3:1, 1:20 to 1:1, 1:10 to 50:1, 1:10 to

20:1, 1:10t0 10:1, 1:10 to 1:1, 1:1 to 50:1, 1.1 t0 20:1 and 1:1 to 10:1, more suitably 1:10 to

20:1, preferably, 1:1 to 10:1.

20 Optimal doses of each component .for synergy can be deténnined according to
published procedures in animal models. However, in man (even in experimental models of
pain) the cost can be very high for studies to determine the entire exposure-response
relationship at all therapeutically relevant doses of each component of a combination. It may
be necessary, at least initially, to estimate whether effects can be observed that are consistent

25  with synergy at doses that have been extrapolated from those that give optimal synergy in
anirals. 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
dos;e ratio predicted for man (and also for patients) is unlikely to be the same as the dose ratio

30 shown to be optimal in anmimals. However, the relationship between the two can be

understood and calculated by one skilled in the art of animal and human pharmacokinetics.



i magi ng) may be enpl oyed (Bonmhovd, K , Quante, M, d auche, V., Bromm B.,
Weiller, C. 10 & Buchel, C (2002) Brain 125, 1326-1336). All such nodel s
require evidence of objective validation before it can be concl uded that

t hey provindeesizience in man of supporting the synergi SPCT/IBIDI/0028430f a
conbi nati on that have been observed in aninal studies. For the present
rnvention in humans, a suitable al pha-2:delta |igand: DSNRI, SSRI or - 15 SNR
ratio range is selected from between 1: to 50:1 parts by weight, 1:50 to
20:1, 1:50to 10:1, 1:50to 1:1, 1:20 to 50:1, 1:20 to 20:1, 1:20 to 10:1,
1:20 to 1:1, 1:10 to 50:1, 1:10 to 20:1, 1:10 to 10:1, 1:10 to 1:1, 1:1 to
50: 1, 11ﬁprﬂarmnlemmﬁsﬂmg the bYed, berweca 5mniaatah& Humddh bfect2Qrd thmp&fsm@abl Yy,
1:1 to 10: 1. 20 Optimal K doses of each conponent for synergy can be

det er ni GeBceatakons ohipines! 105 ¢ach serapesRbusedn dke primah pivdiesnesdiBess. arpiselaledr | i n

e o 5 BaFP B P o) w5 SR PR b
t her apetid, C #Haymh@Ikaieiol @REamcedynaasd %aeﬁﬁ:ent(metudﬁzgcommgl Qfich | tasay
be necessary, at least initially,” to esti mat e whet her effects can be

obsé&r vdsptolegrams, anteractior insex and rmpomse§yrfe¢eg!ylodﬁllm@§msl snmalauhm/majahelp to
extrapal at.ed .fromt hpse that | opt | ner, ] n In scaling
Ehe. dodEelich YRR HORE Fiondm o BROFUATY, fHe cifer of bol DETose el oy
sur f acqaabRead F&Eﬁgmmdq’pﬁﬁﬁptl on, distribution, netabolismand excretion of
each conponen ly and relative plasm protein bi nd| ng need to be considered

and, for these reasons, the optimal dose ratio predicted for man (and al so

for patient;[z‘| i.S unllkelglFéto be the sane as,  the dose ratiq 30 shown to be
optimal in ssmeﬂa%% paingvehetheg pay cscduded surargi ebser vad 1p @pineaihoy@an
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concentrations obtained for each conponent used in the aninal studies, as
-these are related to the plasma concentration of each corrponent t hat woul d

be expected ff d

model g s eRSrit e R aeb e o TR prcs R ATEC Fkke3s BRI o ang
res pon%?néﬂfsfla@@mﬁﬂdﬁd)ﬂ fratmaiStrafioid BhmemScomiisiiel 4 fipha-RIdeRA BEardhaar gi Stic
dose ratios in man, particularly where either or both of these conponents

had5al raela&bege@nesquh@ﬂeqf 3 $SRband SNRI or pharmaceutically acceptable salts thereof,
where the dose range of each component corresponds to the absolute ranges observedin a

non-human animal model, preferably the rat model, primarily vsed to identify a synergistic

1]

interaction,

20 - Suitably, the dose of alpha-2-delta ligand for use in a human is in a range selected
from 1-1200mg, 1-500mg, 1-100mg, 1-50mg, 1-25mg, 500-1200mg, 100-1200mg, 100-
500mg, 50-1200mg, 50-500mg, or 50-100mg; suitably 50-100mg, b.i.d. or t.i.d., suitably
t.i.d., and the dose of SSRI and/or SNRI is in a rangg selected from 1-200mg,, 1-100mg, 1-
50mg, 1-25mg, 10-100mg, 10-50mg or 10 25 mg, suitably 10-100mg, b.i.d or t.i.d, suitably

25  tid

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,

30  and components used. For example, for gabapentin in the rat, the Cmax values range from
0.520pg/ml to 10.5pg/ml.



It is inportant to ascertain whether any concluded synergy observed in
animals or man 10 is due solely to pharmacokinetic interactions. For :
exanpl e, inhibition of the nmetabolismof one conpound by another m ght give
a fal se i npoeasess7®f phar macodynam ¢ synergy. Thus, acc@aaiiimBgetsmozo4s urt her
aspect” of the present invention, there is provided a synergistic

conbi nation for adm nistration to human 0conprising an al pha-2-delta |igand
and 15 a DSNRI or one or both of a SSRF and SNRI or pharmaceutically
acceptabl e salts thereof, where the dose range of each conponent corresponds
to the absol ute ranges observed in a non-hunman ani mal nodel,, preferably the
rat nodel, primarily used to identify a synergistic interaction. 20
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Particularly preferred combinations of the invention include those in which each
15  variable of the combination is selected from the suitable parameters for each variable, Even
more preferable combinations of the invention include those where each variable of the
combination is selected from the more suitable, most suitable, preferred or more preferred

parameters for each variable.

DETAILED DESCRIPTION OF THE INVENTION

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
25  hereinabove, each of which is hereby incorporated herein by reference, exemplify compounds
which ¢an 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
30  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),



10 nodel, primarily used to identify a synergistic interaction. Suitably,
the plasma concentration range in the human corresponds to a range of
0.05¢g/mM to 10.5g/ M for an al pha-2-delta ligand in the rat nodel.
Particularly preferred conbinations of the invention include those in which
each 15 weoielleses the conbination is sel ected from t hhecauiszedsloezpar anet er s
for each variable. Even nore preferable conbinations of the invention
include those where each vari abl e of tgg conbination is selected fromthe
nore suitable, nost suitable, preferred”or nore preferred paraneters for
each variable. 20 DETAI LED DESCRI PTI ON OF THE | NVENTI ON The conpounds of the
present invention are prepared by nethods well known to those. skilled in

t he ar tare Spaivalenictalungolvatbe fpratsend are qunabtm@passeg pithnathe scupeafitheppbiancat i ons,
menti oned 25 herei nabove, each of which is hereby incorporated herein by

r ef er e®¥CMenpl i fy conmpounds which can be used in the conbinations,

phar maceuti cal conpositions, nethods and kits in accord wth the present
invention, and refer to methods of preparing those conpounds. The conpounds
of the presesitain@fithewnppindswiant pRBemt aivefids bodstssuns ok iRkechifdemeds 30
wel| as solvated forms, including hydrated forns. In general, the sol vated
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possess one or nore chiral centers and each ' center nmay exist in the R or

S conf frag@eioneal oystaliisetion; erematdgmphyor 5P LAC| of dsteredisomericambitangef ac  and
epinmeric for well.as the. ropri ate m xtures thereof. Separation of
di ast e?wwﬁ%fzﬁ%lﬂ“’%‘?@"&ﬁ& sppaﬁgsqﬁgg@pga &4 ¢chi eved by conventi onal
tegpni ques, e.g. by fractional crystallisation, chromatography or HP.L.C
of a stereoisoneric mxture of a conpound of the invention or a suitable
sal t oA vemberaifithealphe?-alolta lig@nda of thetpeesent invérgionl aphamihodeldsa Sinagandso of t he
present .inventi on are am no.aci (ills. Si ncel arii no . .
- acids are amphoteric, pharmacologically compatible salts can be salts of appropriate non-toxic
tnorganic or organic acids or bases. Suitable acid addition salts are the acetate, aspartate,
benzoate, besylate, bicarbonate/ca{bonate, bisulphate, camsylate, citrate, edisylate, esylate,
15  fumarate, gluceptate, gluconate, glucuronate, hibenzate, hydrochloride/chloride,

hydrobromide/bromide, hydroiodide/iodide, hydrogen phosphate, isethionate, D- and L-

lactate, malate, maleate, malonate, mesylate, methylsulphate, 2-napsylate, nicotinate, nitrate,

orotate, palmoate, phosphate, saccharate, stearate, succinate sulphate, D- and L-tartrate, and

tosylate salts. Suitable base salts are formed from bases which form non-toxic salts and

20 examples are the sodium, potassium, aluminivm, calcium, magnesium, zinc, choline,

diolamine, olamine, arginine, glycine, tromethamine, benzathine, lysine, meglumine and

diethylamine salts. Salts with quaternary ammonium ions can also be prepared with, for

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

formed as a zwitterion.

25
A suitable salt for amino acid compounds of the present invention is the hydrochloride
salt. For a review on suitable salts see Stah] and Wennufh, Handbook of Pharmaceutical
Salts: Properties, Selection, and Use, Wiley-VCH, Weinheim, Germany (2002).
30 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-



aci ds are anphoteric, pharmacol ogically conpatible salts can be salts of
appropriate non-toxic inorganic or organic acids or bases. Suitable acid
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pal noate, phosphate, saccharate, stearate, succinate sul phate, D and
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suitable salts see Stahl and Wernuth, Handbook of Pharmaceutical Salts:
Properties, Selection, and Use, WIey-VCH Winheim Germany (2002). 30 Also
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conpl exes wherein, in contrast to the aforenentioned sol vates, the drug and
host apelypwoegsrthereof. non WO 2005/ 025675 PCT/ 182004/ 002943 22 stoichionetric
anounts. For a review of such conpl exes, see J Pharm Sci, 64 (8), 1269-1288
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t hereof . 10 Pr.odrugs (if t he above conpounds of the invention are included in
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increase in plasma half-life, for example). These chemical modifications may be
15 (1)  Ester or amide derivatives which may be cleaved by, for example, esterases or lipases.
For ester derivatives, the ester is derived from the carboxylic acid moiety of the drug
molecule by known means. For amide derivatives, the amide may be derived from the
carboxylic acid moiety or the arnine moiety of the drug molecule by known means.
(2)  Peptides which may be recognized by specific or nonspecific proteinases. A peptide
-0 may be coupled to the drug molecule via amide bond formation with the amine or
o carboxylic actd moiety of the drug molecule by known means.
(3)  Derivatives that accumulate at a site of action through membrane selection of a
prodrug form or modified prodrug form.
4 Any combination of 1 to 3.
25 _
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

30  incorporated by reference.



epithelium better salt formulation and/or solubility, inproved systemc
stability (for an increase in plasma half-life, for exanple). These
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stimuli fromthe external environment. The system operates through a
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Mai N &M eBclefotBk bdntrobasal thalamus and then on to the cortex, where the sensation of pain
is generated.
15
Intense acute pain and chronic pain may involve the same pathways driven by
pathophysiological processes and as such cease to provide e ﬁrotective mechanism and
instead contribute to debilitating symptoms associated with a wide range of disease states.
Pain is a feature of many trauma and disease states. When a substantial injury, via disease or
20  trauma, to body tissue occurs the characteristics ef nociceptor activation are altered. There is
sensitisation in the periphery, locally around the injury and centrally where the nociceptors
terminate. This leads to hypersensitivity at the site of damage and in nearby normal tissue. In
acute pain these mechanisms can be useful and allow for the repair processes to take place
and the hypersensitivity returns to normal once the injury has healed. However, in many
25  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
30 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



fibres (nyelinated) and C fibres (non-nyelinated). The activity generated by
noci ceptor input is transferred after conplex processing in the dorsal

horn, either directly or via brain stem relay nuclei to the ventrobasal

t'hal amus and then on to the cortex, where the sensation of pain is

gener at edywglfd/Hsgrse acute pain and chronic pain may i ngeiryg2iolyersae

pat hways driven by pathophysiol ogi cal processes and as such cease to
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.stimuli are exaggerated (hyperalgesia); 3) pain is produced by normally

i nnocuous WO 2005/ 025675 PCT/ 1B2004/ 002943 24 stimuli (allodynia) (Meyer et
al ., 1994 Textbook of Pain 13-44). Al though patients with back pain,
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15  delta fibres transmitted rapidly and are responsible for the sharp and stabbing pain sensations,

whilst unmyelinated C fibres transmit at a slower rate and convey the dull or aching pain.
Moderate to severe acute nociceptive pain is a prominent feature of, but is not limited to pain

from strains/sprains, post-operative pain (phin following any type of surgical procedure),
posttraumatic pain, bumns, myocardial infarction, acute pancreatitis, and renal colic. Also

70  cancer related acute pain syndromes commonly due to therapeutic interactions such as
v chemotherapy toxicity, immunotherapy, hormonal therapy and radiotherapy. Moderate to
severe acute nociceptive pain is a prominent feature of, but is not limited to, cancer pain
which may be tumour related pain, (e.g. bone pain, headache and facial pain, viscera pain) or
associated with cancer therapy (e.g. postchemotherapy syndromes, chronic postsurgical pain

25  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
30  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



conponents. 10 Nociceptive pain is induced by tissue injury or by intense
stimuli with the potential to cause injury. Pain afferents are activated by
t'ransduction of stinuli by nociceptors at the site of injury and sensitise

the spi nalwgaddnassrshe [ evel of their termnation. This ipgeqiisehslgiayed up
the spinal tracts to the brain where pain is perceived (Meyer et al., 1994

Text book of Pain 13- 44). The:activation of nociceptors activates two types
of afferent nerve fibres. Melinated A215 delta fibres transmitted rapidly
and are responsible for the sharp and stabbing pain sensations, whilst
unnyelinated C fibres transmt at a slower rate and convey the dull or
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the majority of the inflammatory pain population. Rheumatoid disease is one of the

commonest chronic inflammatory conditions in developed countries and rheumatoid arthritis

is -a common cause of disability. The exact aétiology of RA is unknown, but current

hypotheses suggest that both genetic and microbiological factors may be important (Grennan

20 & Jayson 1994 Textbook of Pain 397-407). It has been estimated fhat almost 16 million

L. "~ Americans have symptomatic osteoarthritis (OA) or degenerative joint disease, most of whom

are over 60 years of age, and this is expected to increase to 40 million as the age of the

population increases, making this a public health problem of enormous magnitude (Houge &

Mersfelder 2002 Ann Pharmacother. 36: 679-686; MicCarthy et al., 1994 Textbook of Pain

25  387-395). Most patients with OA seek medical attention because of pain. Arthritis has a

significant impact on psychosocial and physical function and is known to be the leading cause

of disability in later life. Other types of inflammatory pain include but are not limited to

inflammatory bowel diseases (IBD).

30 Other types of pain include but are not limited to;
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B0, TS pecpU B, B0 bbbl TRt MYl ARS8 8P 30
PCT/ 18040087 43vit 26 Thddesstphme-iaklelietirl seli crgamdessledmaldugirnerl thetdipasivei it ed

to nyalgia, fibronyalgia, spondylitis, sero-negative (non-rheumatoid)
art hr 8ydemi $8in arseciated wathi the visperacar be &videgdiate gygnstmp’a&cnsa,l panyadgemol ysi s,

pol ymyositis,. 0si .S, -Central in Qr. thal am ain' _as fi.ned by
ol o BN pBHBEPER oy fbi Rinehl Beromb e 1080 Beanibefie Ul ng bu
not | fictieRall Bowd Ndisctter® QFBDY tdn@kdie ARl AmmiRtrl | iAIvR] SBdeBSRS(IBD). TREgRAGICOr d
I njury, Parkinson's disease adnd epil epsy.
15  disorders include a wide range of disease states that are currently only moderately controlied,
including — for FBD, gastro-esophageal reflux, dyspepsia, the irritable bowel syndrome (IBS)
and functional abdominal pain syndrome (FAPS), and — for IBD, Crohn’s disease, ileitis, and
ulcerative colitis, which all regularly produce visceral pain. Other types of visceral pain
include the pain associated with dysmenorrhea, pelvic pain, cystitis and pancreatitis.
20 -Head pain including but not limited to migraine, migraine with aura, migraine
| without aura cluster headache, tension-type headache.
-Orofacial pain incleding but not limited to dental pain, temporomandibular

myofascial pain.

25 The combination of the present invention is also useful in the treatment of urinary
incontinence, such as genutne stress incontinence (GSI), stress urinary incontinence (SUT) 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

30 bladder outflow obstruction (e.g. benign prostatic hyperplasia (BPH), urethral stricture or
stenosis); nocturnal enuresis; urinary incontinence due to a combination of the above



-Heart and vascular pain including but not linited to angina, myocardical
infarction, mtral stenosis, pericarditis, Raynaud's phenonenon,
.scl eredoma, scl eredonm, skeletal nuscle ischema. 10 -Visceral pain, and

gastroi ntestinal._disorders. The viscera enconpasses the ok NE
a5 isch Ay

abdoni nal hese organs include the sex organs, spleen an of
-the digestive system Pain associated with the viscera can be divided into
di gestive visceral pain and non- di gestfve visceral pain. Comonly
encountered gastrointestinal (Ad) disorders include the functional bowel

di sorders (FBD) and the inflammtory bowel diseases (1BD). These G 15

di sorders include a wide range of disease states that are currently only
noder at @Inditians (¢.8| geabine strges ineoniimencer assoqimes withoveractivo pladdekl andarinagy

dyspepsigmptbis subh id R RnPPNR] rsydr ome (1BS) and functional abdom nal pain
syndr orreﬁ?pFAPS), andﬁ“l-gi f 8?§D| BDL,l “Crohn's disease, ileitis, and ulcerative

colitis, which all regularly produce visceral pain. Qher types of visceral
pai n i ncl udbe céombipation issdsoaisefiubin the tieatthephefifocqahmontpeneé.c pain, cystitis
ands pancreatitis. 20 -Head pain including but not limted to mgraine,

mgraine with aura, mgraine wthout aura cluster headache, tension-type
headache. OASfa¥stalurthen Aspests (et Ay PEAMidedothe | useriof e alphaterdelip Ligang and a

L oo DRI B b HEMAULSIRY RPHIRL S HE SR R @ oRbOLIE BLAITN e

invention s al so.useful tmen uri1 nary neo n such as
genui nWE02/85839i inc exihbinetiG:e wifhSk) ser@biiig Sizuptake) abibitdiC pattonemse1(&iheOr
urinary incontinence in the elderly; overactive bl adder (OAB), including

i di opaPHP¥etst cliglgpram gad feitraling, a geixed serotenienaradrenatine seupizkeainibiter.

n ol ogj caly. di ses. ( . Parkin ' S..di sease | t.i pl ¢ | er Qsi. spi nal
ot AP RERAGR Ferfrot A TPRR SR 2R g Bl P B P
out f | oparaiBsit Y ¢dHoRBtine: afd: exRile8NinP e Shatuffetlite RET PhRAicameBPHdr, the lcetddive)
stricture or stenosis); nocturnal enuresis; urinary incontinence due to a
conbi npopbylagic artpalliahse dcumenrootyde FensukdyneBRpeiOpde43 27 conditions
(e.g. genuine stress incontinence associated with overactive bl adder); and
urinary synptons, such as frequency and urgency. The conbination is al so

useful in tpag dnf AriiwRe RhutaeR&linvenGONpkd\@MEethe Re of a synergistic effective
15 amount of an alpha-2-delta ligand and a DSNRI or one or both of a SSRI and SNRI in the
manufacture of a medicament for the curative, prophylactic or palliative treatment of pain,

particularly neuropathic pain.

As an alternative aspect, there is provided a method for the curative, prophylactic or

20  palliative treatment of pain, particularly neuropathic pain, comprising simultaneous,
sequential or separate administration of a therapeutically effective amount of an alpha-2-delta

y ligand and a DSNRI or one or both of a SSRI and SNRI, to a mammal in need of said
treatment, with the proviso that the combinations disclosed in W002/85839, je. a compound

of formula (i)-(xxv) in combination with: serotonin reuptake inhibitors, e.g. fluoxetine,

25  paroxetine, citalopram and sertraline; mixed serotonin-noradrenaline reuptake inhibitors, e.g.
milnécipran, 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
30  palliative treatment of pain, particularly neuropathic pain, comprising simultaneous,

sequential or separate administration of a therapeutically synergistic amount of an aipha-2-



As a yet further aspect, there is provided the use of an al pha-2-delta
ligand and a DSNRI or one or both of a SSRI and SNRI, with the proviso that
t he conpounds (i)-(xxv) of WO02/85839 in conbination with a serotonin
“reuptake inhibitor, particularly fluoxetine, paroxetine, citalopram and
sertral i 48 208s5/08s68d serotoni n-noradrenal i ne reupt ake i nBEPikB04/002043

paticcul arly m | naci pran, venl af axi ne and dul oxeti ne, and a noradrenaline
"reuptake inhibitor, particularly reboxetine are excluded, in the

manuf acture of a medicament for the cifrative, prophylactic or palliative
treatnment of pain, particularly neuropathic pain. As an alternative feature,
the invention provides the use of a synergistic effective 15 anount of an
al phagdaiRbdnd antl GEDSNRI&r BndSNRth AF aERIUnd INTR1 0 @Fé%%am%%@f sdi the
manuf acture of a medi canent for the curative, prophylactic or palliative
treat treattment. pain, particularly neuropathic pain. As an alternative aspect,
there is provided a nethod for the curative, prophylactic or 20 palliative
treatnent of pain, particularly neuropathic pain, conprising sinultaneous,

sequenti a R ' ¥ .S {4 o L.cal i anount
of 'an al pAatpiERRAkfhRE B ek AR hedhas (I BBREHH bty BinSLntE SR
g i . i e :

_cgnbln{rgjt I or}gaﬂ? gci osggjé s%ﬁh%@%%@?éﬁqn %gd tge g&?psg&%& ag?% or %ﬁt@rilpﬁ - (xxv)
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paroxetine, cttalopram and sértraline; mxed Serotonin-noradrenall ne

r eupGakg Ji BIbIL G Aend, 51996;27.1:587015746). PR&N1ts mg Ibaf expregsca il teHHs GFINI o8 nMeT

nor adrenal i ne reuptake inhibitors, e.g. reboxetine are excluded. As an

al t epBabinding &ffihitye, there is provided a nethod for the curative,

~prophylactic or 30 palliative treatment of pain, particularly neuropathic
~pain, conprising sinultaneous, sequential or separate adm nistration of a

er apeut g al Sy, i St oyt : | pha- L.

L%T/ 1820027:‘%0&%14@ SIS edHyfuings gaﬁdnggr{‘é‘%g %sﬁ& a%r?‘g}o@ﬁéQ%?e‘S%‘?'ﬁg?F“%talé%Rl and
SNRI inhitdtiarsneanTtel messunebth efvosaicording eatsablishedhgrobeduregiecal aceotdivg toy of the
al pha- 2-del ta IJFiBS‘gands of the invention may be neasured 5 1n a radioligand
bi ndEﬁ%@Wf 4|§§6§1§H] gabapentin and the a25 subunit derived from porcine
brain tissue (Gee N.S., Brown J.P., Dissanayake V.U K., Oford J., Thurlow
it, Wodruff

The ability of compounds of the invention to act as dual serotonin-noradrenaline or

15  selective noradrenali'nel reuptake inhibitors can be measured according to established

procedures, particularly in the documents mentioned hereinabove. -

The elements of the combination of the instant invention may be administered
separately, simultaneously or sequentially for the treatment of pain. The combination may
also optionally be administered with one or more other pharmacologically active agents.
Suitable optional agents include:
® opioid analgesics, e.g. morphine, heroin, hydromorphone, oxymorphone, levorphanol,

levallorphan, methadone, meperidine, fentanyl, cocaine, codeine, dihydrocodeine,

oxycodone, hydrocodone, propoxyphene, nalmefene, nalorphine, naloxone,

25 naltrexone, buprenorphine, butorphanol, nalbuphine and pentazocine;
(@)  nonsteroidal antiinflammatory drugs (NSAIDs), e.g- aspirin, diclofenac, diflusinal,
etodolac, fenbufen, fenoprofen, flufenisal, flurbiprofen,ibuprofen, indomethacin,
| ketoprofen, ketorolac, meclofenamic acid, mefenamic acid, nabumet_one, naproxen,
oxaprozin, phenylbutazone, piroxicam, sulindac, tolmetin, zomepirac, and their

30 pharmaceutically acceptable salts;



G N, J. Biol. Chem, 1996;271:5879-5776). Results nmay be expressed in terns
of Mor nM a2S binding affinity. 10 The ability of conmpounds of the
Fnvention to act as selective serotonin reuptake inhibitiors can be

measur ed wip 200v@sem@cor ding to establi shed procedures, e.gCT/aoon@iag to
Exanpl e 68 of US4536518. The ability of conpounds of the invention to act as
tdual serotonin-noradrenaline or 15 seI%Ftlve nor adr enal i ne reupt ake

i nhibitors can be neasured according t st abl i shed pr ocedur es,

particularly in the docunments nentioned herei nabove. The el enents of the
conmbi nation of the instant invention may be adm nistered separately,

si mul t agiiipus byrbhiiratee qsedatives| | ¥.gf oambbabitile atp@Bhrbithl, Pdutbarbligl, c @olabnal; i on
may al so optionally be adm ni stered wi th one or nore other

phar macol ogi Bsphgbagkitalymethadital mettmphexial, @emtpbarbﬁall, pheebegitalnsdegbadital; )
opi oi d anal rphin r.oin. _hydro hone nmor phone,
| evor phanol gqgl#té]\slg}egg’g’mgﬁ O%Fi%tfiﬁ%glﬁ ‘?‘ﬁ‘icﬁgy (fcgﬂttaglr‘?fﬁl){s’cocal ne,
codei ngiv) di ByglicAnReshas, havm%yca)d&a@uvehwx@@owecmm %?Mﬂﬁ@n%lor RAJpARS ene,
nal or phi ne, nal oxone, nal t r exone buprenorphlne orphanol nalbuphlne
and> pent az odiasepant, |ﬂ)urmp&ne rloré’dapanantop(azephmmn'@nmzwm, ursazoRBNl aml) jiher g-
aspirin, dlcbofenac I f1usi f et odol ac, fenbufen, fenoprofen,
f1 uf eni sal Eﬁc‘?eﬁﬁ’g %¥l% i ndomet hacin, ketoprofen, ketorol ac,
mec! of epam ¢, aghhe fﬁ'§{ SN 3C1 ddaVRDUERLEN mf%a
phenyl Eﬂ?azone pi (r)oxfcam % m?m::t [ S\:g Iir:éapl raca andpé}ﬁg??me
phar naceut i cpaime;lhamm phhanb!mnﬁaiﬂnirm cm@ﬂﬂﬁﬁ@&&mﬁlr RETMIB200A19 02&p8ble2 9
(iii) barbiturate sedatives, e.g. ampbarbital, aprobarbital, butabarbital,
butabital, § hobar bi tal , net har bi taI met hohexi tal, pentobarbital,
phemob It r uga t

gdrj]ma e?:t [ leg yggé@?gp? h%ﬁee%a}s?él? % §IUE) |aze ?\%agﬂ‘ i %%tﬂa seA(]]at ive
act i on, e. gdichidralpHérazemoatiddtheir phmmﬁm@hley acdépﬂbmmm flurazepam
| orazepam oxa tglpam tenmazepam triazolamand their pharnmaceutically

accept &¥le skgletal mpsole rglaxantsagBnbastode somsopradobahlarrarazens, Fyiobeazeprine,
di phenhydr agl ey kol ao%llﬁgnadme and their pharmaceutically acceptable salts,

(viii) NMDA  receptor antagonists, e.g.  dextromethorphan  ((+)-3- hydroxy-N—

15 methylmorphinan) and  its  metabolite  dextrorphan  ((+)-3-hydroxy-N-
methylmorphinan), ketamine, memantine, pyrroloquinoline quinone and cis-4-
(phosphonomethyl)-2- piperidinecarboxylic "acid and their pharmaceutically
acceptable salts;

(ix) alpha-adrenergic active compounds, e.g. doxazosin, tamsulosin, clonidine and 4-
20 amino-6,7-dimethoxy-2-(5-methanesulfonamido-1,2,3 4-tetrahydroisoquinol-2-y!)-5-
| (ﬁ-pylidyl) quinazoline;
(x) tricyclic antidepressants, e.g. desipramine, imipramine, amytriptiline and nortriptiline;
(xi) anticonvulsants, e.g. carbamazepine and valproate;
(xi1) Tachykinin (NK) antagonists, particularly Nk-3, NK-2 and NK-1 e.g.
25 ~ antagonists, (0R,9R)-7-[3,5-bis(triflucromethyl)benzyl]-8,9,10,11-tetrahydro-9--
methyl-5-(4-methylphenyl)-7H-[1,4]diazocino[2,1-g][1,7Inaphthridine-6-13-dione
(TAK-637), 5-[[(2R,35)-2-[(1R)-1-[3,5-bis(triflucromethyl)phenyl]ethoxy-3-(4-
fluorophenyl)-4-morpholinyllmethyl]-1,2-dihydro-3H-1,2,4-triazol-3-one (MK-869),
lanepitant, dapitant and 3-[[2-methoxy-5S-(trifluoromethoxy)phenylJmethylamino]-2-
30 phenyl-piperidine (25,35)



promet hazi ne, chl orpheniranvne, chlorcyclizine and their pharmaceutically
acceptable salts; 10 (vi) m scel laneous sedatives such as gl utethinude,
imepr obamat e, net haqual one, dichl oral phenazone and their pharmaceutically

accept abl wossbd/sedsvi i) skel etal nuscle rel axants, e.g. RERiRb&M02943
carisoprodol, chlorzoxazone, cyclobenzaprine, nethocarbanol, orphrenadine
and their pharnaceutically accept abl e 8Its (viii) NVDA receptor

ant agoni sts, e.g. dextromethorphan ((+§ 3-hydroxy-N- 15 net hyl nor phi nan) and
its metabolite dextrorphan ((+)-3-hydroxy-N nethyl norphinan), ketam ne,
memant i ne, pyrrol oqui nol i ne quinone and cis-4- (phosphononet hyl) - 2-

pi per i dixiigc avieoayihiccamagottisan d.gtdxgbutimhalteradias] propiveiine, acpsiphathior dahid; (l X)
al pha- adrenergi c active conpounds e.g. doxazosin, tansul osin, clonidine and
4- 20 darifenacin;
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desi pr @) NeNohFkIRERNE COX Rifibifor {prbiert® c?auw;&hng.rr {proiBétidn) neg. m@%ﬂhrblplofen
anticonvul sants, e.g. carbanmazepine and val proate; (xii) Tachykinin (NK)

antdagoni sts(H(é'&rlﬂ%),ll arly Nk-3, NK-2 and NK-1 e.g. 25 antagoni sts,

ﬁé?ﬁw@ﬂ&&%%ﬁ %I%t r.if l uoro :[Yhﬁﬂ’é‘:ggaz‘{}%ﬂr ]no[82:91-18] 11-tetrahydro- 9

[1 7] r%pﬁj hﬁduﬂélé‘;%& s'lu%n (ag Bﬂ)gemﬁd'l-AK' 637) , :
2R, 39) - h(lR- - |s(tr|fluororrethyl)phenyl]ethoxy 3-(4-
fI uordpihnﬁyVam 911dn‘c¢ﬂptﬂr|ag91h1};tnmg1yequtrazmdnhydro 3H1,2,4-triazol -3-one

(MK- 86 anepi t ant '
S o kn g Esbienertid csmuma ] POREROHR hyl ani no - 2- 30
'prlgnyl (xR) Perdddi :ﬂﬁeétﬁgucésgucﬁ@s g{ggﬁét&%%?S PCT/ 1B2004/ 002943 30 (xiii)
Miscari ni ¢ antagoni sts, e.g oxybutin, tolterodine, propiverine, tropsium
chl orl(dm)ar(aortxdmteﬂmisasnchas desiawmietadne? | nhi bitors, e.g. celecoxib, rofecoxib

and val decoxi b; S ﬁg Non-sel ectjve COX inhibitors (preferably with G
pr ot ed&Xih)serqtonn pIOEAZOIRE? FIHAEREONELY; HCT- 1026) ;

(xxiil) cholinergic (nicotinic) analgesics;
(xxiv) miscellaneous agents such as Tramadol®;
15 (xxv) PDEV inhibitors, such as sildenafil, vardenafil or taladafil.
|
The present invention extends to a product comprising an alpha-2-delta ligand, a
DSNRI or one or both of a SSRI and SNRI and one or more other therapeutic agents, such as
those listed above, for simultaneous, separate or sequential use in the curative, prophylactic

70  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

25  standard pharmacéutical 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
30  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,



(xvi) coal-tar analgesics, in particular, paracetanol; (xvii) neuroleptics,
such as droperidol; (xviii) Vanilloid receptor agonists, e.g.
Tesinferatoxin; (xix) Beta-adrenergi c conpounds such as propranolol; 10
(xx) Locayoan@msdyetics, such as nexiletine;, (xxi) Cortipgastseei4@d®43such as
dexamnet hasone (xxii) serotonin receptor agonists and antagonists; (xxiii)
*chol i nergic (nicotinic) anal gesics; (>§xi v) m scel |l aneous agents such as
Tramadol (r); 15 (xxv) PDEV inhibitors, lsuch as sildenafil, vardenafil or

tal adafil. The present invention extends to a product conprising an

al pha-2-delta ligand, a DSNRI or one or both of a SSRI and SNRI and one or
or e Opvifeés, EREIARhL (BRENqEid-ENG), @fews! dohffonk, Sispensibivand spedys. The

si mul t aneous, separate or sequential use in the curative, prophylactic "0
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admi ni stration and 25 standafd pharmaceutic practice. |If appropriate,
auxi | phthieésvention ey de didchiniftereid as &rystadliner e anprptesus/prodvas, freme idriediodant s,

fl avours ar, | purants. .-The c ounds of the jnvention y. he . of .
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or al | geschibedinl Uy 6306868 las rdgsindd.y i n Sublepliamaventi cal adihpositionsa feaudxample,

mul ti-apd nano-particulates, gels, films (ingl. nuco-adhesjve), powder, WO
2005/ @%@?GS; mayEPNADSISARieRS such aspaicrgrystallinegeflulose, lactosermgdiing Crigate,

g E'a'léihH EBonafe! %sie%&lhfﬁ%ﬁﬁ@g@%ﬁ?&ﬁé é}f&'ssté?l%g( %ggfégh}&?ﬁ pogé{%i’“”ds of

the invention nay’ also be a as osno orm i'n the

f or m pibicza biagdh) angirge], disimegahBruc assdveatedhRaytolalepsrogscatdsllosdi ssol vi ng,
fast -djsintegrating dosage formas described in Ashley Publications, 2001
by Li sshuraead ceitain camples silisegnendpranlation bindees i varasme)yviaylaurrhfencer ed as

CrySt R drb i prOSy AL AR O RMED StrilyoEEES, AV 8- Hopylcellulose (HPC),
bentonite sucrose, sorbitol, gelatin and acacia. Additionally, lubricating agents may be added
15 tosolid compositiohs such as magnesium stearate, stearic acid, glyceryl behenate, PEG and
talc or wetting agents, such as sodium laury] sulphate. Addition ally, polymers such as
carbohydrates, phospoholipids and proteins may be included.

Fast dispersing or dissolving dosage fromulations (FDDFs) may contain the following

20 ingredients: aspartame, acesulfame potassium, citric acid, croscarmellose sodium,
crospovidone, diascorbic acid, ethyl acrylate, ethyl cellulose, gelatin, hydroxypropylmethyl
cellulose, magnesium stearaie, mannitol, methyl methacrylate, rmint flavouring, polyethylene
glycol, fumed silica, silicon dioxide, sodium starch glycolate, sodiuin stearyl fumarate,
sorbitol or xylitol. The terms dispersing or dissolving as used herein to describe FDDFs are
25 - dependent upon the solubility of the drug substance used, i.e. where the drug substance is

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

30  example, direct compression or a wet, dry or melt granulation, xmelt congealing and extrusion



spray dried. Suitable fornulations of the conmpounds of the invention may be

- in hydrophilic or hydrophobic matrix, ion-exchange resin conplex, coated or
.uncoated formand other types as described in US 6,106,864 as desired. Such
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potato or tapioca starch), mannitol, sintegrants such as sodi um starch
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granul ati on binders such as pol yvi nyl pyrrolidone,
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Sol | dCEBHIE & ?48 SECIgients 1BpY, P DACEYEE 2L EOHSh 13 RN WHOR I VREF O n
capsubﬁ{érmgag Sgﬁhﬁ‘&hgh starch or HPMC capsul es. Preferred excipients

in this regar actose, starch, a cellulose, m |k sugar or high
nb ecul ar wei ght poI yet hyl ene glycols. Liquid :

Liquid form preparations include solutions, suspensions, and emulsions, for example,
water or water propylene glycol solutions. For parenteral injection,’liquid preparations can be
formulated in solution in aqueous polyethylene glycol solution. Aqueous solutions suitable for
oral use can be prepared by diésolving the active component in water and adding suitable

 20 colorants, flavors, s'tabilizing and thickening agents as desired. Aqueous suspensions suitable
~ for oral use can be made by dispersing the finely divided active component in water with
viscous material, such as natural or synthetic gums, resins, methylcellulose, sodium

carboxymethylcellulose, and other well-known suspending agents.

25 The elements of the combination of the present invention can 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

30  are best used in the form of a sterile aqﬁeous solution, suspension or emulsion (dr system so

that can include micelles) which may contain other substances known in the art, for example,



conpositions may be enployed as fillers in soft or hard capsul es such as

gel atin capsule. For aqueous and oily suspensions, solutions, syrups and/or
elixirs, the conpounds of the invention may be conbined with various

sweet eni RYeWosfid2&euri ng agents, colouring matter or dydET/IBGOOAOOIP43

emul si‘fyi ng and/ or suspendi ng agents and with diluents such as water,

et hanol, propylene glycol, nethylcellul,se, alginic acid or sodium

al ginate, glycerin, oils, hydrocolloid agents and conbi nati ons thereof.

Mor eover, fornul ati ons containing these conpounds and excipients nay be
presented as a dry product for constitution with water or other suitable
vehi cl eendugh calés ersarbohydiaiegsirch dsoglnegse epmalks fhe sslution isatenis eiththlords , The

suspensi ons, and, emnu| siqQns, f X , .water or er propyl.ene glycol
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adm nistered by injection, that is, intravenously, intranuscularly,

i nt r ac Ut pevedag Sorn for sopsitianrewiih pyuitable vehicle (e.g. sterile, pyrogen-free water)

i ntrap%rfitoneal ly,intraarterially,intrathecally,intraventricularly,intrauret
hrally, PTG WSt el | y, intracranially, intraspinally or subcutaneously, or
they maybe adm nistered by infusion, needle-free injectors or inplant

i njection techni ques. For such parenteral adm nistration they 30 are best
used in theAfsy; thetlementsedfi the cambiation o6 ithe pussent Suwameingican ber adminissireth (or
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bl ood. The aqueous sol utions should be suitably buffered (preferably to a
pH of partinle3 foroexmple fwith phesphalipids)Fromsa ey fpowder ithalearerndre redosol spray

adm nistration they may be used i,n the formof a sterile Nn- agueous system
G ulh = BReReTIPTOFTPRY | HETSASG COHBET, R §PYATe AIQISCT (RRRICIARY g Alomiser

using electrohydrodynamics to produce a fine mist) or nebuliser, with or without the use of a

suitable propellant, e.g. dichlorodifluoromethane, trichlorofluoromethane,
dichlofotetraﬂuoroethane, a hydrofluoroalkane such as 1,1,1,2-tetrafluoroethane (HFA 134A
 [trade mark]) or 1,1,1,2,3,3,3-heptafluoropropane (HFA 227EA [trade mark]), carbon dioxide,
20  a further perfluorinated hydrocarbon such as Perflubron (trade mark) or other suitable gas. In
the case of a pressurised aerosol, the dosage unit may be determined by providing a valve to
deliver a metered amount. The pressurised container, pump, spray, atomiser or nebuliser may
contain a solution or suspension of the active compound, e.g. uéing a mixture of ethanol'
(optionally, aqueous ethanol) or a suitable agent for dispersing, solubilising or extending
25  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
perfbrmance modifier such as 1-leucine, mannitol or magnesium stearate.
30



5 acids, including oleic acid. The preparation of suitable parenteral
formul ati ons under sterile conditions for exanple |lyophilisation is readily
acconpl i shed by standard pharnmaceutical techniques well-]nown to those
sldlled in the art. Alternatively, the active ingredient rraﬁ be in powder
form f or va@pmbiolsets on with a suitable vehicle (e.g. stePCTAB2MS%dh-free
water) before use. 0 Also, the elenents of the conbination of the present
‘invention can be adninistered int ranaifl |y or by inhalation. They are
conveniently delivered in the form of dry powder (either alone, as a

m xture, for exanple a dry blend with |actose, or a m xed conponent
particle, for exanple with phospholipids) froma dry powder inhaler or an
aer osol spr &riot fo prednardrppowder formulatipn es suspesson fovmukition for inhalatiors theay ,

at om se pr ef er abl n atom_ser . using el ectrohydrodynam ¢s tqQ produce a
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1,1, 1, 2,3, 3,3-hept af | uoropropane (fl FA 227EA [trade mark]), car bon di oxi de,
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other suitable gas. In the case of a pressurised aerosol, the dosage unit
may be determ ned by providing a valve to deliver a netered anount. The
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| actose or starch and a performance nodi fier such as 1-leucine, mannitol or

. magne$onaxampisghicasol apolyetndos/ghg®b75 PCT/ 1B2004/ 002943 34 Prior to use in
a dry powder formulation or suspension formulation for ‘inhalation the
el enents of the conmbination of the invention will be mcronised to a size

sui tabl e f ilternatively, the elements of the combination of the invention may be administered

15  topically to the skin, mucosa, dermally or transdermally, for example, in the form of a ge_l,
hydrogel, lotion, solution, cream, ointment, dusting powder, dressing, foam, ﬁlin, skin patéh, .
wafers, implant, sponges, fibres, bandage, microemulsions and combinations thereof. For
such applications, the compounds of the invention can be suspended or dissolved in, for
example, a mixture with one or more of the following: mineral oil, liquid petrolatum, white

70 petrolatum, propylene glycol, polyoxyethylene polyoxypropylene compound, emulsifying
wax , fixed oils, including synthetic mono- or diglycerides, and fatty acids, including oleic
acid, water, sorbitan monostearate, a polyethylene glycol, liquid paraffin, polysorbate 60,
cetyl esters wax, cetearyl alcohol, 2-octyldodecanol, benzyl alcohol, alcohols such as ethanol.
Alternatively, penetration enhancers may be used. The following may also be used polymers,

25  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
30 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



delivery by inhalation (typically considered as |less than 5 mcrons).
M croni sation could be achieved by a range of nethods, for exanple spiral
jet mlling, fluid bed jet mlling, use of 5 supercritical fluid

crystal | i sghigik2%s7RY spray drying. A suitable sol ution figFmghafdmipsgor use
in an-.atom ser using el ectrohydrodynam cs to produce a fine nist may

contain fromilg to 10ng of the conpound of the invention per actuation and
the actuation volunme nay vary from1l to3Pool. A typical formulation my 10
conprise the el ements of the conbination of the invention, propylene glycol,
sterile water, ethanol and sodiumchloride. Alternative solvents may be

used i n phaGBledfonAHPRNT XORi&HLY, 884 as doRba smr@;&ﬁygwc@ﬁd@ést&%yet hyl ene
glycol. Alternatively, thé elenents of the conbinatidn of the invention may

- be admi npayethydne dliycolspituah bre solid aherdsiary fempecatisras, baie Hgwdfly wnd/or dissolve in
transdermal |y, for ex le, in the formof a gel, hydrogel, |otion,

sol ut i offie Gy Pﬂre[ﬁamtﬁgﬁf”,g-dusti ng powder, dressing, foam film skin patch,
. wafers, inplant, sponges, fibres, bandage, m croenul sions and conbi nati ons

thereof. For such applications, the conpounds of the invention can be

suspended or The slenlensdf ithre, contvinatéoncofpheinventionthay gisobe hdmirestaed bpete of t he
followng: mneral oil, liquid petrolatum white _petrolatum propylene

gl ycol , opaewigcker bRl Bse. e comprads canhe Bunwlatedan micrgnised  wax , fi xed
ol eic  AcpHQR T IR of JR0ged, Bl GIKE S HERarATits SO ffomibilfi g "

par af f i Adjusted, &l dslide 64 polyeidr Yhayelsd RIded Yok as @Rdse&l-Nhkel ol ylic acid,
2-octyl dodecanol, benzyl al cohol, al cohols such as ethanol’. "Alternatively,
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sonophoresi s. ternatively, the elenents of the conbination of the

i nvent i meoparatesbintmbiordegradeklg (e.g0abserhablelggl spongese galiqgen) ornanHuodagradable a

supposi jory..or _pessary. The | so b dni ni stered, by vagipal route. For
exano el 8 HEEnBRRR MRS, A% EriR g A BEH Vil ntr YRl
2005/ 0290 %s RetbABLOOMAd8RR¢ SFordRlatichd 'Iﬁﬂ%hie%gﬂ@ﬂall)fédnﬁlﬁﬂéd itghpi ent's, such
as cocoa butter, synthetic glyceride estérs or polyethylene glycols, which
ar el 5ol prtsaxvatbredsuchay bemrafenatm chlorideuin ddditicef theymobydre dhilivsiet weinign
iontophoresis. They may also be administered in the ear, using for example but not limited to

the drops.

The elements of the combination of the invention may also be used in combination
- 70 withacyclodextrin. Cyclodextriris are known to form inclusion and non-inclusion complexes
= with drug molecules. Formation of a drug-cyclodextrin complex may modify the solubility,
dissolution rate, taste-masking, bioavailébility and/or stability property of a drug molecule.
Drug-cyclodextrin complexes are generally useful for most dosage forms and administration
routes. As an alternative to direct complexation with the drug the cyclodextrin may be used as
25  an auxiliary additive, e.g. as a carrier, diluent or solubiliser. Alpha-, beta- and gamma-
cyclodextring 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
30  delivery mechanisms include but are not limited to adenoviral vectors, adeno- associated viral

(AAV) vectors, herpes viral vectors, retroviral vectors, lentiviral vectors, and baculoviral



the cavity to release the drug. 5 The el enents of the conbination of the
‘invention may al so be adm nistered by the ocular route. For ophthal mc use,
the conpounds can be formul ated as m croni sed suspensions in isotonic, pH
adj ust ed, w ffoshesesal i ne, or, preferably, as solutions ipciragicebesPH

adj ust.ed, sterile saline. A polyner may be added such as crossed-|inked

pol yacrylic acid, polyvinylalcohol, hyaluronic acid, a cellulosic polyner
(e.g. hydroxypropyl methyl cel | ul ose, 10 ¥droxyet hyl cel | ul ose, methyl

cel lul ose), or a heteropol ysaccharide polymer (e.g. gelan gun.
Alternatively, they may be fornmulated in an oi ntment such as petrol atum or
m ner al @} A ' P T ; : el sponges,
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As an alternative aspect of the present invention, there is provided a pharmaceutical
composition comprising a syﬁergistic combination comprising ‘an alpha-2-delta ligand, a
DSNRI or one or both of a SSRI and SNRI, or pharmaceutically acceptable salts thereof, and
a suitable excipient, diluent or carrier. Suitably, the composition is suitable for use in the

70 treatment of pain, particularly neuropathic pain.

For non-human animal administration, the term ‘pharmaceutical’ as used herein may

be replaced by ‘veterinary.’

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

30  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 mgto 1 g



The routes for such delivery nmechani sns include but are not limted to
mucosal , nasal, oral, parenteral, gastrointestinal, topical or sublingual
rroutes. 5 Thus, as a further aspect of the present invention, there is

provi ded ayphassimsedti cal conposition conprising a conbipggligd4®emusi si ng
an al pha-2-delta ligand, a DSNRI or one or both of a SSRI and SNRI, or
pharmaceutical ly acceptable salts thereqgf, with the proviso that the
compounds (i)-(xxv) of WO02/85839 in comBi nation with a serotonin reupt ake
10 inhibitor, particularly fluoxetine, paroxetine, citalopramand !
sertraline, a mxed serotonin- noradrenaline reuptake inhibitor, paticularly
m | naci picaBrdinerd) hé pitiealad BEpIEEliG Sid e pofedy df ROACAYE BARAbOtALS. Y Riedleal

i nhibitor, particularly reboxetine are excluded, and a sultable excipient,
di | uent wne thardrigmayShe tadiinisteredethreenmes daidy as,sfos ixasplee chpsulassef 100 ohe
treatne of in, particularly neuropathi¢c.pain, 15 As an alternative
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packaged form The quantity of -active conponent in a unit dose preparation
may be thardapdf desirdj usted from0.1 ng to 1 g WO 2005/ 025675

PCT/ | B2004/ 002943 37 according to the particular application and the

pot ency of the active conmponents. In mnedical

For veterinary use, a combination according to the present invention or veterinarily

-

15  acceptable salts or solvates thereof, is administered as a suitably acceptable formulation in
accordance with normal veterinary practice and the veterinary surgeon will determine the
dosing regimen and route of administration which will be most appropriate for a particular

animal.

20 BIOLOGY EXAMPLES
METHODS

Amnimals
Male Sprague Dawley rats (200-250g), obtained from Charles River, (Margate, Kent,
25 U.K.) were housed in groups of 6. All animals were kept under a 12h light/dark cycle (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
30 Animals were anaesthetised with isoffurane. The sciatic nerve was ligated as previously

described by Bennett and Xie, 1988. Animals were placed on a homeothermic blanket for the



use the drug may be adm nistered three tines daily as, for exanple, capsules
of 100 or 300 ng. In therapeutic use, the conpounds utilized in the
pharmaceutical method of this invention are adm nistered at the initial
dosage of wboous@s¢?d ng to about 100 ng/ kg daily. A 5 daidor/gesaosnge of
about :0.01 ng to about 100 ng/kg is preferred. The dosages, however, my be
Vvari ed dependi ng upon the requirenents of the patient, the severity of the
condition being treated, and the conpo¥hds bei ng enpl oyed. Determ nation of
the proper dosage for a particular situationis within the skill of the
art. Generally, treatnent is initiated with smaller dosages which are |ess
than th | ; ; |
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pragt i eeardavithhepivsltagiibioagsy surgeon will determne the dosing regimen and
route of adm nistration which will be nost appropriate for a particul ar
animal. 20 BI OLOGY EXAMPLES METHODS Aninmals Male Sprague Dawl ey rats

(200- 2509), bt ai ped fr.om Charl es River Mar g4
housed in grsiFss-OhsComubinayons jon. Ihe rpuipteharics, oF S HAL e Y RATC
(1'i ght g8 07h 00mn) wth food and water ad libitum Al experinents
were carried out by an observer unaware of drug treatnments. CCl surgery in
the rat 30 Awserstsponses¢o gatmpenting DSMRI, SSRhandsSINRI menefiisTpeafauiedtalanenrr ve was

l.i gated a reviously. described b ett a Xie, 1988. Anjnals were

| 3G e oL Rebinions wrex o Lo WABE 2006 58 ie e Brh RBTO AP O 943
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bi ceps widadoavwal thrésholds(BW T)ao tvbe Feeyihairs end paw withdrawal latencies (PWL) to a cotton

bud stimulus were determined prior to drug treatment.

i

15 Evaluation of allodynia
Static allodyni was measured using Semmes-Weinstein von Frey hairs (Stoelting,

Illinois, U.S.A.). Animals were placed into wire mesh bottom cages allowing access to the
underside of their paws. Animals were habituated to this environment prior to the start of the
experiment, Static allodynia was tested 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,
| 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,
25 '
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 activi.ty. At least three measurements were
taken at each ﬁzﬁe point the mean of which represented the paw withdrawal latency (PWL). If
30  noreaction was exhibited within 15s the procedure was terminated and animals were assigned

this withdrawal time. Thus 15s effectively represents no withdrawal, A withdrawal response



trifurcation, about 7nm of nerve was freed of adhering tissue and 4

| igatures (4-0 silk) were tied loosely around it w th about 1mm spaci ng.
The incision was closed in layers and the wound 5 treated with topical

anti bi ot iw® 206d§864 of combinations on the maintenance of-f ghodsdsagd static
and dynam c allodyni a Dose-responses to gabapentin, DSNRI, SSRI and SNRI
were first perfornmed alone iny 10 the CCl nodel. Conbinations were exam ned
following a fixed ratio design. A dose3Pesponse to each fixed dose ratio of
t he conbi nati on was perforned. On each test day, baseline paw w thdrawal
threshol ds (PW) to von Frey hairs and paw withdrawal |atencies (PW) to a
cotton i : 1 : DF | val uation
of all oﬁgﬁgféég%y%wgg%%g@g@ 1?7@5‘2%?@({1‘: k&r&g %H%B“mg%%@%é% n von Frey
hai rs (Shoedrsidaged to belprayentsf arinSlsAedponde wahs covnsstiphdesistiéraie oM re mesh
bottom cages all ow ng access to the wunderside of their paws. Animals were
habi t uBf@dng.o t hi s envir onnent prior to the start of the experinment. Static
al | odyni a was tested 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, 8CoBmbinkti8n studfesl and 29g) for up to 6sec. Once a w thdrawal
response was established, the paw was re- tested, starting with the next
descendi ng 1Dosec respanshsire finstpeifomeed tobotnthe alphotit-delta igehd (hogMENRI dror ce of

o7 popSRlandlir S8 6% OEps ot & phimbe: 3065 Brios phihe GRbERRBh G
recor dagn a8 ekRGinBIDALR iR A% to 8&}1%@& ﬁkib%@hafmdm@@ﬁ?%by lightly

stroking the plantar surface of the hi paw wth a cotton Care was
t aken taurgefor each éxpesmpnialetdmirediby thelbunptibmbf sntmtledymiabstidnhafteaciwer e not

active to avoi d yecordjng gener.al tor activity. At |least three

meddh ur ssparAtETalier {ga“‘f‘&%ﬁ’?g Spseatns ?ﬁntgﬁ C%ﬁ’r’i‘@“?’l‘?@%ﬁﬁhb@a}hﬁ? Bt esent ed
the paw wi thdrawal |atency (PW). If 30 no reaction was exhibited within 15s
the procedure was term nated and aninmals were assigned this wthdrawal

time. Thus Sbisabdd DENRIveSSRI epl/asSNREcompointil df theglresert invéricn angy ber esponse
WO 2005/ 025675 ,PCT/ | B2004/ 002943 39 was often acconpanied w th repeated
f1i nchPisgarse 25 deseribed Withe FacTpugRs oppisARvious o theyssldlled in the art on the basis of

these documents.
15
Suitable alpha-2-delta ligand compounds of the present invention may be prepared as
described herein below or in the aforementioned patent literature references, which are

illustrated by the following non-limiting examples and intermediates.

20 Chemistry Examples

Example 1, (3S,5R)-3-Amino-5-methyl-octanoic acid hydrochloride(R)-2.6-
Dimethyl-non-2-epe: To (S)-citronellyl bromide (50 g, 0.228 mol) in THF (800 mL}) at 0°C

was added LiCl (4.3 g) followed by CuCly (6.8 g). After 30 minutes methylmagnesium
25  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 agueous
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 gi#e (R)-2,6-dimethyl-non-2-ene. 32.6 g; 93%. Used without further

30  purification. "H NMR (400 MHz; CDCl3) § 5.1 (m, 1H), 1.95 (m, 2H), 1.62 (5, 3H), 1.6 (s,
3H), 1.3 (m, 4H), 1.2 (m, 2H), 0.8 (s, 6H). |



was considered to be present if aninmals responded to the cotton stimnulus
before Ss of stroking. 5 Conbination studies Dose responses are first
perforned to both the al pha-2-delta ligand (p.o.) DSNRI or SSRI and/or SNR
(s.c. or my@200smhss. A nunber of fixed dose ratios of theTaesAaien may

t hen be exam ned. Dose responses to each fixed dose ratio were perforned
with the time- course for each experinent determ ned by the duration of

anti al | odyni c-action of each 10 separat@0ratio. Various fixed dose ratios of
t he conbi nati ons by wei ght may be exam ned. Suitable DSNRI or SSRI and/or
SNRI conpounds of the present invention nmay be prepared as described in the
ref erences or are obvious to those skilled in the ail on the basis of these
docunents. 15 Suitabl e al pha-2-delta |igand conpounds of the present

i nvention naygm-hzje&lghh@amﬁc adidscTo HBd—%dieﬁenh)ﬂeionVQ-me i R0tre).13 mol) in

Fol | owAGLoR8 473 FLD g éci@%é%t gt e”cﬁiﬁgé‘éia@?m%e s ¢ Do

S el S Bl G ol O e e
T teﬁmﬁgﬂ@ﬂm@a@cﬂﬁ%%ﬁ% b e dopitgny? (cﬁm%p?%van bpnew—éﬂwe

hour s CRIER, BAFERHm el anis, BRolRl Beet? piRt ool Wesglh oiie,

amroni r d r J4t t at ed

and nEH Al TIER. Bbuo PR i el Rt M RGOSR s Ak

wer e drmaﬁg WpEadic actdas AOGIE QDL B165%. NS, Giv¥ GrefdRlve Zntbngiyyel4niM-PRNOB%GNE.

32.6 g; 93% Used without further 30 purification. "H NVR (400 Mz, 13) S

5.1 (m 1H), 195(m211)162(s 3H), 1.6 (s, 3H), 13(m4H) 1.2

mn2H), 0. 8,4 . 540 P 0! 943,440

ER 0% Nt hy 2R OSE e Sul FerlAazcligpeonsy Jo Qs oy )

I(gB ﬁf?ﬁ’ﬁg He@?a%of@—)icﬂﬂaﬁ@@,d@%@nﬁﬂ tahaqﬁemyu@hﬁé ((46@ g oan%dlpllﬁ TRFH2S04
(500 mL) at 0°C was added trimethylacetylchloride (20 g, 0.17 mol). After 1 hour LiCl (7.1 g,

0.17 mol) was added followed by (4R,5S)-(+)-4-methyl-5-phenyl-2-oxazolidinone) 3- (30 g,

0.17 mol). The mixture was warmed to room temperature and after 16 hours the filtrate was

15 removed by filtration and the solution concentrated under reduced pressure. -Flash
chromatography (7:1 hexane/EtOAc) gave (4R,5S5)-4-methyl-3-((R)-4-methyl-heptanoyl)-5-
phenyl-oxazolidin-2-one as an oil. 31.5 g; 79%. [a]p = +5.5 (¢ 1 in CHCl3). MS, m/z (relative
intensity); 304 [M+H, 100%].

.' 20 3S.5R)-5-Methyl-3-((4R,58)-4-methyl-2-0x0-5-phenyl-oxazolidine-3-carbonyl)-
octanoic_acid_tert-butyl ester. To (4R,SS)-4—methy1-—3-((R)-4-methy1-heptanoyl)—S-phényl-
oxazolidin-2-one (12.1g, 0.04 mol) in THF (200 ml) at -50°C was added sodium
bis(trimethylsilyl)amide (48 mL of a 1 M solution in THF). After 30 min t-butylbromoaceate
(15.6 g, 0.08 mol) was added. The solution was stirred for 4 hours at -50°C and then warmed

25  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,5$)—4-mcthyl—2-oxo-5-phenyl—oxazolidine-3—
carbonyl)-octahoic acid tert-butyl ester as a white solid 12 g; 72%. {a]p = +30.2 (¢ 1 in



(146 m.) over 50 mnutes. After 6 hours a further anount of Cr03 (26 g, 0.26
nmol) in HRSO4 5 (22 nL)/H20 (100 nL) was added. After 12 hours the solution
was diluted with brine and the solution extracted with ether. The conbi ned
organi ¢ pweess/omssts dried (MgSO4) and concentrated. Fl asdw/moommbagr aphy
(gradient of 6:1 to 2:1 hexane/ Et OAc) gave (R)-4- nethyl -heptanoic acid as
an oil. 12.1 g; 65% M, mz (relative jntensity): 143 [MH 1009%. 10

(4R, 5S) - 4- Met hyl -3-((R) - 4 met hyl hept ano 431I) 5phenyl - oxazol i di n-2-one. To

(R -4- nethyl-heptanoic acid (19 g, 0.132 nol) and triethylam ne (49.9 g,
0.494 nmol) in THE (500 m.) at O0C was added tri net hyI acetylchloride (20 g,

0.17 f 1 I d
(4R 59)- E 36 Brr(lgt hyl - pheny§-gag gollq?ﬂng’r?e '3 (3 @?963 jii;’ogﬁq)zg%'?he
m xt ur@owwm @5@4t999903®¢7e@9qsa3w5§ 39180, 24 22018, !29‘!351451? jyidgtrate was

15 renoved by filtration and fhe soluti-on concentrated unhder reduced
pressure. Flash chromat ography (7 1 hexane/ Et OAc) gave

(4R, 5S) - 4- ( phenyl| - aol.id | -2-o0pe as an
oil. 31.5 : l-penty e dcid grieri-butybester. (T @Iéﬁ# fa-o- ﬁtﬁlﬁh ity):

30 [ - .

Ng(h% 5§2 /fhfthgp (0 ﬁlc-){ 5@3‘3"2{1 oxaz}%)hflmgzk 30%<a{)b0§ Y 1Bhot-:(-:rﬁmllmCoxfziaczlc(i)I |[e| o {% c%?rbonyl ) -
OCt anou@ g dOlZS*iﬂoi})llﬁ }H')CQS(VEImL)de THF (244 mL) at 0°C was added a prermxed
(4R, 5S) - 4- et hyl - 3-((R) - 4- met hyl - hept anoyl ) - 5- phenyl - oxazol i di n-2-one (12.1
g, 0. Ogoluein) of HIOFHB1(2A4. dfl2)0.8M s&l0fonyand BhRA(18GHhLIMBE a 30% solution). After
bis(trinmethylsilyl)amde (48 nL of a | Msolution in THF). After 30 mn
t - but y4 howrsaduehtrel2.§ hd. BiQH (0.804 sshitonpvarsd addenl. of B CE0{3009% esluias) wis r r ed
for 4 hours at -50C and then warned 25 to roomtenperature. After 16 hours a
s at ur atdeldd afftedEmimitest Scoliuno bisalfite |07 pysodilumr subfete A3 g), add exhian(d0 nile) waso

c erﬁ%cﬁieﬁﬁe e B é@%ngé’déwﬁ SF T TR it PRSP ogr aphy
(38 50 (;ﬂgéaﬁ‘&fuﬁtleﬁ%g_ 4R, th ethel ”J;]he coglbmed organh Rh ses were can entrated to an

5-ret 0X0-5 -oxazo I ne- 3-
car bonyil havehadnia vatincheptant {Bﬁﬁ mIL) éEite&esMnlasonl Wfﬁ fsl(dmdioff and the/ZUate] a] D =

30 2 1 2005/ 025675 PCT/ 4/ 002943 41 CHCl 3 13C NWVR 100
o%@ds '%S(\ﬁs concpytratad tqaﬁfl vcg?% é@%%mﬁtbs 1-pentyl iﬁ%coerec acsb%@t( 78. 88,
55 34 39. 98, 38.1 37 58, .30.60, ., 28, 3 50, 14. 28.
(S) - 2-RYtH) eszerufﬁ?&w%‘@ewh)% wa, usgd, jramediatgly, wi P'Et ﬁaﬁm ped éartl.onTMS m/z
5
(31§R %gl?ﬁ@h{%ﬁtﬁ 25%7)([5\@1{ 00%

p enyl oxazol i di ne- 3-car bonyl ) -oct anoi c acid

ert butyl ester

3S. 5R)-3-Benz oxb carbonylamino-5-methyl-octanoic _acid, ferr-butyl ester. A

solution of (S)-2-((R)-2-methyl-pentyl)-succinic acid 4-tert-butyl ester (6.0 g, 23.22 mmol)
and triethylamine (3.64 ml, 26.19 mmol) in toluene (200 mL) was treated with
- d diphenylphosphory! azide (5.0 mL, 23.22 mL) and stirred at room temperature for 0.5 hours.
Aftef the reaction mixture was then heated at reflux for 3h and cooled briefly, benzyl alcohol
was added (7.2 mL, 69.7 mmol) and the solution heated for another 3 h. After the reaction
mixture was allowed to cool, it was diluted with ethyl ether (200 mL) and the combined
organic layer was washed successively with saturated NaHCO; and brine and dried (NapSOy).
25  The concentrated organic component was purified by chromatography (MPLC) eluting with
8:1 hexanes: ethyl acetate to provide (3S, 5R)-3-benzyoxycarbonylamino-5-methyl-octanoic

acid, zert-butyl ester (6.4 g, 75.8%). MS: M+1: 364.2, 308.2.

(38, 5R)-3-Amino-5-methyl-octanoic acid, fer-butyl ester. A solution of (3§, 5R)-3-

30  benzyoxycarbonylamino-5-methyl-octanoic acid, zerz-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



(10.8 g, 0.025 mol) in H2O (73 nL) and THE (244 nlL) at OC was added a

prem xed solution of LIOH (51.2 nL of a 0.8 Msolution) and H202 (14.6 nL
of a 30% solution). After 4 hours a further 12.8 niL LiCH (0.8 M sol ution)
and 3.65 nL of H202 (30% sol ution) was added. After 30 m nutes sodi um

bi sul f at ewb%oer025¢@di um sulfite (13 g), and water (60 nmypcidmodHooasiged

foll owed by hexane (100 mL) and ether (100 nmL). The two | ayers were
separated and the aqueous |ayer extracted with ether. The conbi ned organic
phases were concentrated to an oil th4? was dissolved in heptane (300 ni).
The resultant solid was filtered off and the filtrate dried (MgSO™) and
concentrated to afford (S)-2-((R)-2-nethyl-pentyl)-succinic'acid 4-tert--
butyl eRdrefiltdrba Shd SHGnithbEtd Aas] MSRtyd EH s SR)S 'lr&sflﬁét%@edcta oic
purification. M5, tn/z 15 (relative intensity): 257 [ MrH, 100% . {IBS.
5R) - 3- Beik yarsnt gl dstaryih goamiiatbrerpielly MO M-ah &36.22d74d1. tert - butyl ester. A
solution of (S)-2-((R)-2-nmethyl-pentyl)-succinic acid 4-tert-butyl ester
(6.0 g, 23.22 nmol) and triethylamne (3.64 n., 26.19 mmol) in toluene (200
m.) was tr W A -] 1 oJ¢Jeld ' (5 : y _and
stirred at @%’%}Y\%ﬁgp é-tﬁgf[r@fﬁ?mﬁ&u ¢ Hﬁh !_iro% de aguﬁ&é’éﬁ%ﬁj@%ﬂ%e was
then rﬁeﬁteﬂgd@btaﬁ@leauid, a4-b31 ager EBIged] Brin@bl)yin 43RG (100 eslt)olas Negedadded
(7.2 m, 69.7 mmol) and the solution heated for _another 3 h. After the

r eact iusder reflax & 8 dowess celed wed filtered over Celitenwdbe diliraie aves woneengptegdlin gadier (200

m) a he, conhi ned . .organi ¢ | ayer s, washed . successi I,t h .saturat ed
Naioos® Zn b ol 4R ey B o1BR 15T U5 I RRFIRL IR PRl A B8 bonent
was puhdifiie : _ (MBRL [14bia | b y e ‘nd€ I

acet atq%étgl%le(gcrt%élmgre%f(a;g?&%g?-e gé‘%eﬁ@ygzyge}ruﬁgngl m’é}o? gs rértgjtjhy)%? s g‘?:(%ngngfb? acid,
t-ent - 0OV k) was ehtaiied frogn thé GiltBae. AR Cviel d fR €A NOGQHEIQL: C( 8555, H: 9.61, N:

5R) - 3- Am no-5- net hyl - oct anoi ¢ _acj d, tert-butél ester. A solution of (3S,

5R -3-6-%%%%Wb§h§l-ﬁ%m&'@’%tqﬁﬁsCé'c]t @dic acid, ten- butyl ester
(2.149, 5.88 mml) in THE (50 nL) was treated with Pd/C (0.2 g) and H2 at
50 psi for 2 hours. The reaction m xture was WD 2005/ 025675

PCT/ 1B2004/(89.2® 3- Addnb3etiethyl dsril fndhedrociptidabed shle 813 Lofl 28-(PReacuo to
give (3S, 5R)-3-am no-5-nethyl-octanoic acid, tert-butyl ester In

quant imetbylveeniyllesugcinigacigm gert-bgtyl pstert gantained 3530 mL methyltertbutyl ether is
5R) - 3- Ami. no-5- net hyl -oct anoi ¢ -acj d. rochl.onide.,,As] ur of (3S,

SFy - aR PR RooE L oar BG5S 361, iR BIORRAEY S ¥5F K05 §7°3 rmot) i1
615 HOgidhb BN pHdshh¥E? atiBat After allowing the reaction to exotherm to 45°C and stirring for at

Ieast 4 hours, the reaction mixture is allowed to cool to room temperature and stand while the

=

phases separated. The lower layer is discarded and the upper layer is washed with water,
followed by dilute aqueous HCL. The upper layer is then éombined with 10 mLof 6 N
aqueous HCl, and stirred at 45-65°C. The reaction mixture is concentrated by vacuum

) distillation to about 10 -14 mL and allowed to crystallize while cooling to about 5°C. After
collecting the product by filtration, the product is washed with toluene and reslurried in
toluene. The product is dried By heating under vacuum resulting in 2.9 g (67%) of white

crystalline product. The product may be recrystallizéd from aqueous HCl. mp 137°C.

25 Example 2. (38, 5R)-Amino-3-methyl-heptanoic acid ‘
Methanesulfonic acid (S)-3,7-dimethyl-oct-6-enyl ester. To S-(-)-citronellol (42.8 g,

0.274 mol) and triethylamine (91 mL, 0.657 mol) in CHoCly (800 mL) at 0°C was added

methanesulphonyl chloride (26 mL, 0.329 mol}) in CH2Cly (200 mL). After 2 hours at 0°C the
solution was washed with 1N HCI then brine. The organic phase wag dried (MgSO4) and

30 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%].



under reflux 18 hours, cooled, and filtered over Celite. The filtrate was
concentrated in vacuo to 25 nL and the resulting crystals were collected
and dried to provide (3S, 5R)-3-anm no-5- nethyl-octanoic acid hydrochl ori de,
np 142. 5-Wé2odw26d7529, 50.56%) . A second crop (0.919) vasraRb@desisf rom the
filtnate. Anal. Calc'd for CgHr9NO2HCI: C: 51.55, H 9.61, N. 10 6.68, O:
16.91. Found: C. 51.69, H 9.,72, N 6.56, C: 16.63. (3S.

5R) - 3- Am no- 5- net hyl - oct anoi ¢ aci d hydﬂachloride acid'salt. 5.3 g of 2S-(2R-
met hyl - pentyl )-succinic acid-4-tert-butyl ester contained in 30 nL

met hyl tertbutyl ether is reacted at roomtenperature with 3.5 nL
triethylanine followed by 6.4 g of 15 di phenyl phosphoryl azi de. After
allowing the reaction to exothermto 45C and stirring for at |east 4 hours,

t he react i orfRi¢-Diraethyl-adti2etued fo median¢solfonicnadie (BB Atdinettyhdcsd-ang whil e

the phases _separat Edlg'Th | ower I%éer is discarded and the ucﬁ_lper | ayer is

was he &St (§0\%a 056 me |1116'§b£!€1 (bl @f Oifeway adendslithem alyiainyppbydridgy@8 s t hen
mbi ] X t] 45-65C. . Th ti

i et ur e 7l A Rua s PR o BBl BBl W2 %0 e "

al Isowesdliitioncwisiedl ol omMeniperanel Aftgr 18 hatayh fbither .8 erof Kllune aluniigutshe
product by filtration, the product is washed with toluene and reslurried in

t ol uerfB/dritia avasy asidad After afpakeri3i hvwas,ithe reastion Wasceatafully quenched with 2N9 g

679 of. whi Ll t.. Th duct b tallized f

taven g fhg BEYSMALY R RRMEE bioh Bl DERE SR o Bt s WHE R hHBIE ac o

Met hangauhé 8fiagicasade was dded (Mio.g@?'}{ﬁd E6rice R REY to £34r8Tthe filePedmpadiidtdsonel | ol
0. 274 rfol ) Ryl 5T ... 0. 657 nol ) ¢

(42.8 g, and triet mne ( , In CH2C12 (800 ni)
at. 0C ana6i] adetpchadmaiddaninolt ThomY |puﬁﬁb@ﬁérﬂ@s/[$,21ﬁ/zr&ela@ve3%9erﬁ|¥?@ 180 [(H3€12 (200
imL) . After 2 hours at OC the solution was washed with IN HCl then brine.

THE orlg@filc phase was dried (MgSO4) and 30 concentrated to afford the titled
conmpound an oil (60.5 g, 94% which was used without further purification.
M5, mz (relative intensity): 139 [100%, 143 [100% . WD 2005/ 025675

PCT/ | BZOON@Q%%&hx[ﬁﬁe)(aﬁbicza&d.Umid?s)éhuxﬁcs‘imﬁmeﬂﬁtheTs?nfﬁﬁﬁiE‘%@%‘4&&%&5?1—30i d
(S)-3, 7-di nethyl -ocCt-6-eny ester (60 g, 0.256 nol) in THE (1 L) at OC was

added heptahpignacad unwasuntilzedr giring( heSagjd asOan 28l (BB, 5aPh)eMS, hdui(zlativef ur t her
3.8 g.of Lithj ' hydri de was added and the 5 solution warmed to
room t‘%‘ﬁﬁﬁfyéwm}&ﬁm% 8 hours, a further 3.8 g of lithium alum num
15 '
(4R .58)-4-Methyl-3-((R)-4-methyl-hexanoyl)-5-phenvl-oxazolidin-2-one, A
procedure similar to the synthesis of (4R,5S)-4-methyl-3-((R)-4-methyl-heptanoyl)-5-phenyl-

oxazolidin-2-one was utilized giving the titled compound as an oil (35.7 g, 95%). MS, m/z
(relative intensity): 290 [M+H, 100.

; "9

- (3S.5R)-5-Methvl-3-[1-({4R.5S)-4-methyl-2-ox0-5S-phenyl-oxazolidin-3-yl)-

methanoyl-heptanoic acid tert-butyl ester. A procedure similar to the preparation of (35,5R)-
5-methyl-3-((4R,5S)-4-methyl-2-0x0-5-phenyl-oxazolidine-3-carbonyl)-octanoic  acid tert-

butyl ester was followed giving the titled compound as an oil (7.48 g; 31%). MS, m/z (relative
25  intensity): 178 [100%], 169 [100%]; [a]p =+ 21.6 (c 1 in CHClI3).

(8)-2-((R)-2-Methyl-butyD)-succinic _acid 4-tert-butyl ester. (3S,5R)-5-Methyl-3-[1-
((4R,58)-4-methyl-2-0x0-5-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

30 solution of LiOH (37 mL of a 0.8 M solution) and HpO2 (10.57 mL of a 30% solution) and

~ the solution warmed to room temperature. After 2 hours sodium bisulfite (7 g), sodium sulfite



hydri de was added. After a further 21 hours, the reaction was carefully
guenched with 1IN citric acid and the solution diluted further with brine.
The resultant two phases were separated and the organic phase was dried
‘(MgS™4) and concentrated to afford the titled conpound as an oil which was
used wi t Rpghodsisdrer purification. M5, rnn/z (relative iRIEHIIIHNN294339 [ MrH,
10 100% . (R)-4-Methyl-hexanoic acid. A procedure simlar to the synthesis
‘of (R)-4-nmethyl- heptanoic acid was util4i zed giving the acid as an oil (9.3
g, 56%9. M5, rn/z (relative intensity)“: 129 [MH, 100% . 15 _
(4R, 5S) - 4- Met hyl - 3- ((R) - 4- et hyl - hexanoy_1I - 5- phenyl - oxazol i di n-2-one. A
procedure simlar to the synthesis of '

(4R, 5S)(13 givedridyatdr (§0Rnl4-wast fided haptian oyd layerphverey sepatated ahd thenagheome was
utilized giving the titled conmpound as an oil (35.7 g, 95%. M5, niz

(rel at ilp¥eriextragied with-ethescliegombingloorgamic phases were concentrated to an oil that was

ot hardgRF el epiete L0t E Y ieinalt soflo Wk mIGREes AETRR At o)

prepar @iigS0,)0ind sncefrated to afford the titled compound as an oil (4.4 g) that was used _
5- et hyl - 3-% (4R, 5S) - 4- net hyl - 2- oxo0- 5- phenyl - oxazol i di ne- 3-car bonyl ) - oct anoi ¢
acisd r@dhoxhwﬁwhe@aﬁﬁr:atmmvts;InV@vyeﬂtigé intdigityne43 {100%8]. conpound as an oi |
(7.48 g; 31%. , Mz (relative 25 intensity): 178 [100%, 169 [100% ;.
[a]D =+ 21.6 (c 1 in CHC3). (S)-2-((R-2-Methyl-butyl)-succinic acid

nl3 bt hyl <3-[.1- . .

?( ZeRr tSS;)uzly .R6 = a’ Jpethyl-heptanoic acid, rer-hutyl ester, r%‘}Sc aci d
tert- oun@ S8 pr as0desbri b htattihg¥ith R)-2A Byl fichhic at 0C
was added a pr erripxepczllaIBO sol ution of Li O—I°(37 @)@ 0.8 -hgllﬁ?olyu)tion) and

H202 (m,sl?tent?myl estaomy Hue l(&SOioﬁﬁ)-%hwzyoxwadmmulanémwﬁanﬁtbul-h?atmmémacid,
_ A > \ ; ; ; ;
2008 GagiElseer Thobon daasaicidls SV U MirdlenchEs TR R Ladds an

the t I r 2 e / ax t i f-h,. et her .
The c\cl)ﬁn%)f géggt%r%grﬁ bﬁasejéq\%eﬁgg%g%&gﬁﬂrgfgﬁt%ﬁ %ﬁ'ﬁgie]]ﬁ% ﬁgt g%\g'i"dﬁng’sol ved
i n he@H)N4.06460 1H),)5.0T (12 H g1t 05Hz)s ad H28vdSB4f (h, 58Ded of f and the filtrate

dried (MgSO™) and concentrated to afford the titled conmpound as an oil (4.4
g) that was used .

3S, 5R)-Amino-5-methyl-heptanoic acid, terz-butyl ester- This compound was

15  prepared as described above starting with (3S, 5R)-3-benzyoxycarbonylamino-5-methyi-
heptanoic acid, zerz-butyl ester instead of (3S, 5R)-3-benzyoxycarbonylamino-5-methyl-
octanoic acid, zers-butyl ester to give the titled compound. 'H NMR (400 MHz; CDCls) &
(.84 (overlapping t and d, 6H), 1.08-1.16(m, 2H), 1.27-1.30(m, 2H), 1.42(s, 9H), 1.62 (br s,
2H), 2.15 (dd, 1H, J= 8.54 and 15.62 Hz), 2.29(dd, 1H, J = 4.15 and 15.37 Hz), and 3.20(br s,

"N 2HD.

- (3S.5R L—Amino-S-meththeptanoic. acid hydrochloride-A slurry of (38, 5R)-amino-5-

methyl-heptanoic acid, rerr-butyl ester (1.44g, 6.69 mmol) in 3N HCI was heated at reftux for

3 hours, filtered hot over Celite, and concentrated to dryness. Trituration of the resulting solid

25 in ethyl ether provided (3S, 5R)-3-aqﬂno—5—methyl-heptanoic acid hydrochloride, (0.95g,
85%) mp 126.3-128.3°C,

Example 3. (35, 5R)-3-Amino-5-methyl-nonanoic acid _
(R)-4-Methyl-octanoic acid. Lithium chloride (0.39 g, 9.12 mmol) and copper ()

30 . 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,



5 without further purification. M5, mz (relative intensity): 243 [100% .
(3S. 5R)-3-Benzyoxycar bonyl am no-5-net hyl - heptanoi c acid, tert-butyl ester.
‘This conpound was prepared as descri bed above starting with

(S)-2-(( butyl) succinic acid, 4-tert-butyl 5 iye (3S,
5R) - 3- ber&?&?@gﬁ&réanyl am no- 5- net hyl - heptanoic acid, i0 K @2%[{1?’;9?)%&& as
«an oil (73.3%yield). 'H NWR (400 MHz; CDC13) 8 O. 84(t 311, J = 7.33 Hz),
0.89(d, 3H, J = 6.60 Hz)!, 1.12-1.38 (m454H) 1.41 (s, ‘9H), 1.43-1.59 (m
211), 2.42 (m 2H), 4.05 (111, 1H), 5.07 (t, 2HJ =12.95 Hz), and 7.28-7.34
(in, 5H). (3S, 5R) Am no- 5- net hyl - hept anoi ¢ acid, ten-butyl ester- This

conpoun descr v {th' .

SR 5 ooty SapBh S affech B RTRRIYbromuy B Bb et Moot bk B gromadite

i nst eadyff the 3SlutioMivas aDEWEY W&t SeRY @%ﬁﬂi&‘iﬁaﬁ?&?ﬁﬂe wﬁﬁtsﬁﬂﬁigco\@ﬁh%)t

tert-butyl ester to give the titled conmpound

0 84 ( dherdaatipn wgs queamhedjby Sitioud adiBtian dfoamNIEAGL (ag), 2ﬁ'd dtiri with 240 arﬂd 42(s
1,62 (br s, 2.15 (dd, 1H J= 8.54 and 15.62 Hz), 2.29(dd, 1H, J =

4 15 apal. bé—hgf?l qag) foraaa ngmggq bThesphases twezqg;pa(lagl and the organic phase dried

5R) - Am _no- 5- net hyl - hept anoi ¢c_aci d hydrochl oride-A slurry of (3S

5R)3 anf¥8564) nmdhypnmgﬁ@dofﬂlea@r@e (Bir2kudipnethsddee-2enesags Bsedo withoot ) i n

3N HO was heated at reflux f hours, filtered hot over Celite, and

concenPYGREHE0Ro &Pyt seltion qft (Br)a‘i 6 -grmeshyl-des-3-eng (3-8 8g 2361 mumal} in POy |

(0. obgReeRift et sl Jofl gl B TR i, 45, THSSRR0 B0 Wit
Copper 5}*&9@@&%9&% 3R Yfmblofny 8 éﬁ*ﬂfﬁ%%%ﬁs&%%% il ets ??V%élgﬂm#ﬂsﬁgf

anbi eniitefPRasbatifomicheiveéd BESHO dfd HQOUH'@lS:DhaEé&e@ex@Q,@ Behell CarfdGhalorgiicch tine
et hyl magnesi um brom de (1 M solution in THF, WO 2005/ 25675

PAU 1Bgitd3d MIER&A¥HSith BEnd, Sted, Oyt wﬁ&nﬁé&adThd Rhidak iwagpetifivd bpfiedn de
(5.0 g, 22.8 mol) was added dropwi se and the solution was allowed to warm
_ sl ow ycliromardgraphly (BeimhexaestEEOACY to sﬁfmndri 04 goibe%)i @hthe titlEdecongohd @B avas

quenched by ca, t|ou addltlon@2 fJ NH4Cl(aq), and stirred with Et20 and
sat . RMS3 00/ 136 0e@+)r Enﬁhé%nﬂ/@’%%“é’ﬁ%?ﬂaﬁse%h M seHioBRyani ¢

phase gt dhvm%%out 3:%%13%%% m&&ﬂm@h& lﬁﬁﬂﬁ,e tﬁ)Hz%)G di net hyl - dec- 2- ene

was use

15 (4R, 55)-4-Methyl-3-((R)-4-methyl-octanoyl)-5-phenyl-oxazolidin-2-one. To (R)-4-
methyl-octanoic acid (2.14 g, 13.5 mmol) in 25 mL CH,(Cl at 0°C was added 3 drops DMF,

followed by oxalyl chloride (1.42 mL, 16.2 mmol) resulting in vigorous gas evolution. The
solution was warmed directly to ambient temperature, stirred 30 minutes, and concentrated.

| Meanwhile, to a solution of ﬂle.oxazoﬁdinone (2.64 g, 14.9 mmol) in 40 mL THF at -78°C
! 20  was added n-butyllithium (1.6 M soln inv hexanes, 9.3 mL, 14.9 mmol) dropwise. The mixture
was stirred for 10 minutes at which time the acid chloride in 10 mL THF was added dropwise.

* The reaction was stitred 30 minutes at -78°C, then warmed directly to ambient temperaturé

and quenched with sat. NH4Cl. The mixture was partitioned between EtpO and sat. NH4Cl
(aq), the phases were separated, and the organic phase dried MgSO4), and concentrated to
25  furnish 3.2 g of the titled compound as a colorless oil. LRMS: m/z 318.2 (M+).

(3S.5R)-5-Methyl-3-((4R.58)-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),
30  and the mixture stirred 10 minutes at which time (4R, 5S)-4-Methyl-3-((R)-4-methyl-




purification. To a solution of (R)-2,6-dinethyl-dec-2-ene (3.8 g, 22.8
nnnol) in 50 nL acetone at 0C was added Jones' reagent (2.7 Min H2S04
“(aq), 40 ni, 108 mmol ) and the solution was allowed to warmsliowy to

anbi ent ge with stirring overnight. The m xt tioned
)bet ween @g@ﬁ H20 t he phases were separated, and tt\i@rc';irl%gwﬁygwfg phase
“washed with brine, dried (MgSO4), and concentrated. The residue was purified
by flash chromatography (8:1 hexanes #6t OAc) to afford 2.14 g (59% of the
titled conpound as a colorless oil: LRVS: nmfz 156.9 (M+). Jones' reagent
was prepared as a 2. 7M sol ution by conbi ning 26.7g Cr03, 23 nL H2SOM4, and

55) - 2. Nrkgp-SPhefig-oftadolaiiEond 132 S8 1 mmol tn 10 L THF was edded dropuise. o)

met hy | Fiec@lneore vagi shr(ea fok :mmi:ﬁué ribly] bromdscepdte CHBGhR, 4L.1G6moeyswaslded 3
drops DM, foll owed by oxalyl chi or|de (1.42 nL, 16.2 mmol) resulting in
vi gor ¥lded guiskbydopwissrat -507E, 208 the: mituraseas wlowed telwasax SlgwhydolPBC exver

L R T T R
L el e s B e PR o
T o ORg arp L
L

furnish 3.2 g of the titled corrpound as a colorless oil. LRIVB. ink 318.2
(M)
- (3S,5R) - 5- WMétﬁﬁ-ﬁe&Mﬁu@ﬁhﬁ)dcr&wfob\&vpbﬁﬂw ToxastDltiod sTq38,583+ bo nyl ) -

nonanoic acid tert-butyl ester. To a solution of diisopropylamne (1.8

19 6 Sivkeehy-3- «4Ré§)ﬂtmqﬁqﬁl-&toxoﬁsphemlsomqle@mpﬁmﬂlgﬂmﬂ)rmnanm@l agid\tersi n i n’

e i il gfnd B b Bt b Bt e Rr B S 0.5 i

oct arlg?ﬂ rEm{UB?&ﬂék%Qi(@?oo' 208 Hirgsl? e (Rydfo Ofy@réﬂ( d@*ﬁid Wt% Ja(&u%usTHﬁnwas

added dropw se olution was stirre tes, but yl

br onda@ atldtie 10nB HrlQ. T thixtorel Wawmedau’lgt&dusjwfoﬂ(wnﬂnmpwthm abrm&DE, and
the m xture was allowed to wvarmslowy to 10C over 3 hours. The m xture was
par t i drbdere derhpérataemarid ﬁiﬁ@dtﬁﬂ) mammsl\ﬂzﬂﬁfeac(tmm)was dreenphads &0 @ eaddlits@pelr at ed,

nic se d entrat ed. The resi due was
3“ b @dni q%% N 3 (aqS then ex actcd) \mtﬁ Etg The phases were separated, and the

=t s’

organic phase washed with brine, dried (MgSOy), and concentrated. The titled compound was

used without purification.

| 38. SR)-3-Benzyoxycarbonylamino-3-methylnonanoic acid, zerr-butyl ester-This
20  compound was prepared similarly as described above starting with (S)-2-((R)-2-methylhexyl)
succinic acid, 4-tert-butyl ester instead of (S)-2-((R)-2-methylpentyl) succinic acid, 4-terr-
butyl ester to provide the titled compound as an oil (71.6% yield). 'HNMR (400 MHz;
CDC13) & 0.81(, 3H, J = 4.40 Hz), 0.85(d, 3H, J = 6.55 Hz), 1.06-1.20(m, 7H), 1.36(s, 9H),

1.38-1.50(m, 2H), 2.36(m, 2H), 3.99(m, 1H), 5.02(m+s, 3H), and 7.28-7.28(m, 5H).

25 |

(3S._5R)-3-Amino-5-methyl-nonanoic acid, rert-butyl ester- This compound was

prepared as described above starting with (3S, 5R)-benzyoxycarbonylamino-5-methyl-

nonanoic acid, fert-butyl ester instead of (3S, 5R)-3-benzyoxycarbonylamino-5-methyl-
octanoic acid, zer-butyl ester. Yield = 97%. "HNMR (400 MHz; CDCls) § 0.82(overlapping



by flash chromatography (16:1 to 8:1 hexanes: EtOAc) to provide 2.65 g (619
of the titled conpound as a colorless crystalline solid, np = 84-86C. [BID
23 +17.1 (c =1.00, CHC13). (S)-2-((R)-2-Methyl-hexyl)-succinic acid
‘4-tert-but ester. To a solution of (3S,5R) - 10

5- Met hyl - QJQQOA?P([’%Y'% met hyl - 2- oxo- 5- phenyl - oxazol i di ne- BCEABHEHY¥43nonanoi ¢
-.acid tert- butyl ester (2.65 g, 6.14 mvol) in 20 nL THE at 0C was added a
precool ed (0C) solution of LiCH nonohygyate (1.0 g, 23.8 nmol) and hydrogen
peroxi de (30 wt % aqueous soln, 5.0 nL) in 10 nL H2O The m xture was
stirred vigorously for 90 mnutes, then warmed to ambient tenperature and

stirred 90 m nutes, rbg t| on was quenched at QC b¥ addition of 15 100 nL
10% NaH3@0d(ta k), 1-H2d f@flr » a0t BB 6D, 1996, Phbs 847 (e se 1Hbpad s .e2tl), and

. the or gg%lgoungl?;& $58 igh %1 ﬁzﬁ[ahé;g}zgﬁdc;ﬁr g%@d gk ggpcent rated. The

5R) - 3- Benzyoxycar bonyl am no- 5- net hyl nonanoi ¢ acid, tert-butyl ester-This 20
_ conpound was reared SI m I arI as descrl bed above starting with
(S)-2-((R) - 3eiRy B 5[} paid ohiorisge 4 | miggure rofi (381 8RY-3of

S P O o B SR B,
STl) J ﬂg&gg@t féﬂ)ux f@l Qﬁb&ﬂs fﬁﬂe%f%d Hot-olzi)r@r ééhté'zind éorf&@ntgﬂté’cp{d@Onmjrﬁ ga_%)laog’%@

7. 28" 7 reslting @rwtalszeereseue@a; “\gashed rmﬂﬁadtmml 3hbH£}h,oand @mdd:;o pmm’denhe yl

ester- This co und r red scri bed ab ve starting with

5R) - beﬁ‘i’?o‘?&?ﬂ%ﬁm‘g \rﬁﬁé @3%%hﬁd£%gﬁgr%?ﬁ &’éfedo g By fheeBitgte ([%st ead
of (3S ca - - a

st or . Py, ORGMONIR ARRD K5 06 (RO HREER30IS, %S%fb&g%%% 05 025675
PCT0 1Ba06@®5/ %ﬁﬂd&: 58894 FAng.11, N66.13, MS:02+1L.183(in  1H), 1.09-1.36(m 6H),
1.39(s, 9H), 1.47(br s, 1H), 1. 80(s, 2H), 2.13(dd, 1H, J= 8.54 and 15.61
Hz), and 2.27(dd, 1H, J= 4.15 and 15.38 Hz). (3S. '

5R)-3-Aniin - s I drochl oride-A m xture of (3S, 5R)-3- 5
am no- 5- net L tem{éa] 918{18 l% yl ester (1.50g, 6.16 mmol) in 3N HC
(100 nlL) was heat ed at reflux for 3hours, filtered hot over Celite, and

concentrated to 30nL in vacuo. The resulting crystal s were collected,
washed wi t Hn gherdfollowirg Exgmples, thedemn éactiveicoropgune ot éctineingredient’ refers to a

15  suitable combination or individual element of an alpha-2-delta ligand and a DSNRI or one or

both of an SSRI and SNRI and/or a pharmaceutically acceptable salt, according to the present

invention.

(i) Tablet compositions
-‘ , The following compositions A and B can be prepared by wet granulation of ingredients
(a) to (c) and (a) to (d) with a solution of povidone, followed by addition of the magnesium

stearate and compression.

25  Compogition A

mg/tablet mg/tablet

(a) Active ingredient 250 250

(b) Lactose B.P. 210 26

(¢) Sodium Starch Glycollate 20 12
30 (d) PovidoneB.P. 15 9
() Magnesium Stearate 5 3



title conpound, np 142.5-143.3C. Additional crops were obtained fromthe
filtrate to provide 1.03g (70.4% . Anal. Calc'd for ClLoH2INO2HCI: C. 53. 68,
H 9.91, N 6.26, C: 10 15.85. Found: C. 53.89, H 10.11, N 6.13. M=
Mr1: 188.\o Jobsge@eeut i cal Conposition Exam | anes I n thepdpidQum9045xanpl es,
hthe term “active conpound' or “active ingredient' refers to a 15 suitable
conbi nation or individual elenent of an al pha-2-delta |ligand and a DSNRI or
one or both of an S SRl and SNRI and/ 48 a pharnaceutically acceptable salt,
according to the present invention. (i) Tablet conpositions 20 The

foll ow ng conpositions A and B can be prepared by wet granul ati on of
ingredients (a) to (c) and (a) $s (d) with a sghytion of povidone, followed
by addition of the magnesium stearate and conpression. 25 Conposition A

g/ t abl @mpositicihBet (a) Active ingredient 250 250 (b), Lactose B.P. 210 26
(c) Sodium Starch dycollate 20 12 30 (d) Povidone B.P. 15 9 (e) Magnesium
Stearate 5 3 WD 2005/ 025675 PCT/mghablal 002madablals 500 300 Conposition B
ma/tablet ma/tablet 5 (a) Active ingredient 250 250 (b) Lactose 150 150 -
(c) Avicel PH 101 60 26 (d) Sodium Starch dycollate 20 12 (e) Povi done

BY.5 15(ay Active ingredient 250 250
(b) Lactose 150 150 -
(¢) Avicel PH 101 60 26
(d) Sodium Starch Glycoilate 20 12
~ (© PovidoneBP. | 15 9
- -10  (f)  Magnesium Stearate S 3.
500 300

Composition C

mg/tablet
15  Active ingredient 100
Lactose : 200
Starch 50
Povidone
Magnesium Stearate 4

20 . 359

The followi'ng 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.

25  Composition D

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

400



10 (f) Magnesium Stearate 5 3 500 300 Conposition C ng/tablet 15 Active

i ngredi ent 100 Lactose 200 Starch 50 Povidone 5 Magnesium Stearate 4 20
359 The foll ow ng conmpositions D and E can be prepared by direct conpression
of the ' izpgr edi ents. The | actose used in fornul ag} ' t he

di rect cgﬂ@riggg?jgﬁgtype. '25 Conposition D ng/tablet Ac ¢@£hzﬁ?ljé®é%%ent 250
Magnesi um Stearate 4 30! Pregel atinised Starch NF15 146 400 WO 2005/ 025675
PCT/ 1 B2004/ 002943 49 Conposition E ngbtabl et Active ingredient 250
Magnesi um Stearate 5 5 Lactose 145 Avicel 100 500 i0 Conposition F
(Controlled rel ease conposition) ng/tablet (a) Active ingredient 500

Composition E

mg/tablet
Active ingredient 250
Magnesium Stearate 5
5 Lactose 145
Avicel | 100
500

10 Composition F (Controlled release composition)

| . Ing/tablet
(a) Activeingredient 500
(b} Hydroxypropylmethylcellulose 112
" (Methocel K4M Premium)
15 (c) Lactose B.P. 53
(d) Povidone B.P.C. 28
(¢} Magnesium Stearate i
700
20 The composition can be prepared by wet granulation of ingredien‘ts (a) to (c) with a

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

- Composition G (Enteric-coated tablet)

25 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 actd
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 in‘event

30 membrane cracking during application or on storage. Suitable plasticizers include diethyl

phthalate, tributyl citrate and triacetin.



(b) Hydroxypropyl net hyl cel | ul ose 112 (Methocel K4AM Prem um) 15 (c) -Lactose
B.P. 53 (d) Povidone B.P.C. 28 (e) Magnesium Stearate 7 700 - 20 The
“conposition can be prepared by wet granulation of ingredients (a) to (c)
wth a gpbg&hggﬂgg povi done, followed by addition of .t he-manAmyIsStearate
and conpr essi on. np05|t|on G (Enteric-coated tablet) 25 Enteric-coated
“tablets of Conposition G canibe prepared by coating the tablets with
25nmg/ t abl et of an enteric pol ymer such3s cellul ose acetate phthal ate,
pol yvi nyl acet ate phthal ate, hydroxypropyl net hyl -cel | ul ose pht hal ate, or
ani oni ¢ polyners of methacrylic acid and nmethacrylic acid nethyl ester
(Eudragit L). Except for Eudragit L, these polynmers should also include 10%
(by weight of the quantity of polyner used) of a plasticizer to prevent 30
menbrane cracking during application or on storage. Suitable plasticizers
|nclude dlethyl ohthalate trlbutyl citrate and triacetin. WO 20051025675
I 7 sEnienccaatsd & releasgitabled - coated controlled rel ease
tablet) 5 Enterlc coated tabIets of Conposition F can be prepared by coating
the tablets with 50ng/tablet of an enteric polyner such as cellul ose

acet at e phEfefieteatedtlbletd ofCaapdsitch F b lt@ﬂrn@paed by doaxiprhe pbleeiviti! -

cel l ul ose phthal ate, or anionic polyners net hacrylic acid and

met hactOpng/ablee pﬂammtmq p@xmer sx(cE@@lgelhgme awtate@mue,fmlyﬁuﬂgmgm L, these

| ht of. th | d
o 5 T TaE: Ry ony IR Y O Bl e Bt RV R b e RS o on
St or aggid aid hehh@yRd aéahfdﬂ;ﬁreaef (Fuldgfit ) eERYdpt %F}ttﬂiaeég% Llthédeutyl citrate

and triacetin. (ii1) Capsul € conpositions 15 Conposition A Capsules can be

pr eparpsdyrbsrs abionilc alsg indhadel 1 €u)i weight afftheguantisy of molyDenimedofanplasticizer

10 to prevent membrane cracking during application or on storage. Suitable plasticizers include

diethyl phthalate, tributyl citrate and triacetin.

(i) Capsule cornpositions
15

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

70  be prepared in a similar manner.

Composition B

mg/capsule
25 ~ (a)  Activeingredient 250
()  Lactose B.P. 143
(¢)  Sodium Starch Glycollate 25
(d), Magnesium Stearate 2
420

30

Composition C




‘filling two-part hard gelatin capsules with the resulting m xture.
Conposition B (infra) may 'O be prepared in a simlar manner. Conposition B
ca sale in 25 (a) Active ingredient 250 (b) Lactose B.P. 143 (c) Sodium

" Starch Aycollate 25 (d), Magnesium Stearate 2 420 30 Conposition C WO

~ 2005/ 02583303OTAEB2004/ 002943 51 ng/capsul e (a) Acti RCWHGIHEMOEHE 250 (b)
Macrogol 4000 BP 350 5 600 Capsules can be prepared by nelting the

Macr ogol 4000 BP, dispersing the acti g ingredient in the nelt and filling
two-part hard gelatin capsules therewith. 10 Conposition D ng/capsul e
Active ingredient 250 Lecithin 100 15 Arachis G| 100 450 Capsules can be
prepared by dispersing the active ingredient in the lecithin and arachis oil
and filling soft, elastic gelatin capmgleapsuidth the dispersion. 20
Composition E (Controlled rel ease capsul e) ng/capsul e

()  Active ingredient 250
(b)  Macrogol 4000 BP 350
5 600

Capsules can be prepared by melting the Macrogol 4000 BP, dispersing the active

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

- 410  Composition D

meg/capsule
Active ingredient 250
Lecithin | 100
15  Arachis Oil _ 100
» 450

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

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

20  Composition E (Controlled release capsule)

meg/capsule
()  Active ingredient 250
()  Microcrystalline Celluiose 125
25 () Lactose BP 125
(d)  Ethyl Cellulose ' 13
513

The controlled release capsule formulation can be prepared by extruding mixed

30  ingredients (a) to (c) using an extruder, then spheronising and drying the extrudate. The dried



(a) Active ingredient 250 (b) Mcrocrystalline Cellulose 125 25 (c) Lactose
BP 125 (d) Ethyl Cellulose 13 513 The controlled rel ease capsule

formul ati on can be prepared by extruding m xed 30 ingredients (a) to (c)

usi ng an truder, then spheronising and drying the extrudate The dried WO
2005/ 0256 ézﬂf%?‘ﬁi‘ﬁéoow 002943 52 pellets are coated wi t%g‘é(“?zgl’ié“a"g%”
controlling nmenbrane (d).and filled into two-part, hard gelatin capsules.
Conposition F (Enteric capsule) 5 nmg/ cagsul e (a) Active ingredient 250 (b)
M crocrystalline Cellulose 125 (c) Lactose BP 125 (d) Cellul ose Acetate
Pht hal ate 50 '10 (e) Diethyl Phthalat 5 555 The enteric capsule

conposi tion can be prepared by extrudi ng m xed ingredients (a) to (c) using
an extr Hﬁlgq“? arg jsppfed S'H‘Sradﬁ @?Wﬂgﬁh‘%rr??mﬁaﬂ%@)é‘%@%yﬁﬁﬂ%m tYRePas bad pel | et s
are canagﬁn%%gm’eg_h an enteric menbrane (d) -containing a plasticizer (e) and
filled Pnto -part, hard gelatin capsules. Conposition G (Enteric-coated
controlled release ca sn ule) 20 Enteric capsul es of Conposition E can be

prepared by coating the controlled-rel ease pellets with 50ng/capsul e of an
ent er i EQ&BQ,MS{&&M@E&MUI ose acetate phthal ate, polyvinylacetate

pht hal at e, hydroxypropyl net hyl cel | ul ose gﬁt hsahl!at e, or anionic polyners of
net hacrylic acid and nethacrylic acid ter (Eudragit L). Except for

Eudr agii§) L, Actibearéméntmers shoul d al so i mghude 10% (by weight of the
quantity of polymer used) or a 25 plasticizer to prevent nenbrane cracking

dur i ng®@ppl Misrocrystablineddelbdeseage. Sui t abl 425

(¢)  Lactose BP 125

. (d) Cellulose Acetate Phthalate 50
10 (e)  Diethyl Phthalat =]

' 555

The enteric capsule composition can be prepared by extruding mixed ingredients () to
(c) using an extruder, then spheronising and drying the extrudate. The dried pellets are coated
15  with an enteric membrane (d) containing a plasticizer (€} and filled into two-part, hard gelatin

capsules.

Composition G (Enteric-coated controlled release capsule)

20 | 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
25 ~ plasticizer to prevent membrane cracking during application or on storage. Suitable

plasticizers include diethyl phthalate, tributyl citrate and triacetin,

(i) Intravenous injection composition
30
Active ingredient 0.200¢g



pl astici zers include diethyl phthalate, tributyl citrate and triacetin.

(iii) Intravenous injection conposition 30 Active ingredient 0.200g WO
2005/ 025675 PCT/ |1 B2004/ 002943 53 Sterile, pyrogen-free phosphate buffer (pH
9.0) to 10 ml The active ingredient is dissolved in no th hosphat e
buf f er X0 XW5A¥6¢E then rmade up to volune and filter J’ﬁ@%"ﬂéﬁ"@*& erile

m cropore filter into sterile 10 mM glass vials 5 (Type 1) which are seal ed
with sterile closures and overseals. §3v) Intramuscul ar injection
conposition 10 Active ingredient 0.20 g Benzyl Al cohol 0.100 dycofurol 75
1.45 g Water for Injection q.s. to 3.00 m 15 The active ingredient is

di ssolyed in the gl ycof urol h yl al cohol is then ded and

di ssol%@gl,e’ @ﬁﬂg%gg MBézgepgﬁ[%rtho m xture i s then ?‘?F&ered t hrough a
sterile mcropore filter and sealed in sterile 3 m glass vials (Type 1).
(v) Syrup conmposition no Active ingredient 0.25g Sorbitol Solution 1.50g

€] | 00g . Sodi Benzoate 0.005 Fl 0. 0125 ®urified Wat

0. & 1o 5. BHeHE EBREH RSl TaNG pEPRGRPIAlE WIlsB At SO b b pur 11 o
! . . e SR o) dfs rifie

0 seoraan RSRE e T hal « SPaR mcl PorB Y Frd RRAROTHL NS JH5° on

mede (lype @) whichraze sealeldviviobteniie clesulestahé opetsdald. ed wat er. WO 2005/ 025675
PCT/ 1B2004/ 002943

(iv) Intramuscular injection composition

10 Active ingredient . 020¢g
Benzyl Alcohol 0.10¢g
Glycofurol 75 145¢
Water for Injection g.s. to 3.00 ml
15 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 throu gh a sterile

micropore filter and sealed in sterile 3 ml glass vials (Type 1).

(v) Syrup composition

20

| Active ingredient 0.25g
Sorbitol Solution 1.50g
Glycerol 1.00g
Sodium Benzoate 0.005g

25 Flavour J 0.0125mi
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

30  with the glycerol and then made up to the required volume with the purified water.



54 (vi) Suppository conposition ng/suppository Active ingredient 250 Hard
Fat, BP (Wtepsol HL5 - Dynamt NoBel) 1770 5 2020 One-fifth of the

~Wtepsol H15 is nelted in a steamjacketed pan at 450C nmaxi num The active
ingredient is sifted through a 2001lm sieve and added to , base with

“mi xi ng, WQiHEY33SF | verson fitted with a cutting head, uﬁé?’?"@g@@g{%

. di spersion is achieved. , 0 10 Maintaining the mxture at 45 C, the remaining
Wtepsol HI5 is added to the'suspensios which is stirred to ensure a
honmbgenous m x. The entire suspension is then passed through a 0 2501m
stainless steel screen and, with continuous stirring, allowed to cool to 40

C. At G" enperature of 38-40 C, 2.02g aliquots of the m xture are filled
into s |1§B£Q§B%ﬁg%ﬂﬁhs and the suppositories allowed to cool to room
tenperature. 15 (vii) Pessary conposition ng/pessar @M%%ngr edi ent
(631m 250 Anhydrous Dextrose 380 20 Potato Starch sium St earate

7 10Getivdhngradieme i ngredients are m xed directly apsQpessaries prepared by
conpression of 25 the resulting mixture. (viii) Transdernmal conposition

Act i vEardhateBP EWiteperd LS APyeamit NoBebo. 1ni. 30 HydrBiet hyl cel | ul ose
5 2020

_ . 0
One-fifth of the Witepsol H15 1s melted in a steam-jacketed pan at 45 C maximum.
~ The active ingredient is sifted through a 200lm sieve and added to the molten base with

mixing, using a Silverson fitted with a cutting head, untii a smooth dispersion is achieved.

o
10 Maintaining the mixture at 45 C, the remaining Witepsol H15 is added to the suspensiom

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 coolto 40 C. Ata

0
temperature of 38-40 C, 2.02g aliquots of the mixture are filled into suitable plastic moulds
and the suppositories allowed to cool to room temperature.

15

(vii) Pessary composition
mg/pess
Active ingredient (631m) 250
Anhydrous Dextrose : 380
20 Potato Starch 363
Magnesium Stearate _1
1000

The above ingrediénts are mixed directly and pessaries prepared by compression of

25  the resulting mixture.

(viii) Transdermal composition .

Active ingredient 200mg

Alcohol USP 0.1ml
30 Hydroxyethyl cellulose



WO 2005/ 025675 PCT/'1B2004/ 002943 55 The active ingredi ent and al cohol USP
are gelled with hydroxyethyl cellulose and packed in a transdernal device
with a surface area of 10cn2. 5 56 CLAIMS 1. A conbi nation consisting
essentially of a synergistic amunt of an al pha-2- delta |igand and

(S, S) - r eWOX03/886750r a phar maceuti cal |y acceptabl e saItPQWHQWQVNFﬁ@reof. 2.

" A cornbination according to claim1, wherein the al pha-2-delta Iigand IS

sel ected from gabapentin, pregabalin, {41R 5R 6S)-6-(am nonethyl)-

bi cycl o[ 3. 2. 0] hept-6-yl]acetic acid, 3-(1-am nonethyl-cycl ohexyl nethyl)-4H
[1, 2, 4] oxadi azol - 5-one, C-[1- (IH—tetrazoI 5-yl et hyl ) -cycl oheptyl ] -
nethylanine, (3S,4S)-(1-am noneByl - 3, 4-di net hyl -cycl opentyl)-acetic acid, f
(1 a 3a 5a 3-amno-nmeth | bic clo 3 2.0 het 31 acetic acid, (35 5R)-

oo et D S e R ARORE B Se R AR i ot

5- et g%bkeg%gq&hg%&%gfdev%mp@ FRESHIg3bLy2acceptabl e salt of any

t her I on~accor |ng a|n11 or 2, wherein the

al pha-2-delta ligand is gabapentin. 4 A conblnatlon according to claim|l
or 2, wherein the alpha-2-delta ligand is pregabalin. 5. A conbination
acéordlng to any one of clains 1 to 4, for the curative, prophylactic or
palliative treatnent of pain. 6. A conbination according to claim5, wherein
the pain is neuropathic pain. 7. A pharmaceutical. conposition for the
curative, prophylactic or palliative treatnent of pain conprising a
therapeutically effective amunt of a conbination according to any one of
claimse 1 to 4 and a suitable carrier or excipient.



57 8. Use of a synergistic effective anount of an al pha-2-delta |igand and
(S,S) reboxetine, or a pharmaceutically acceptable salt of any thereof, in
the nmanufacture of a nedicament for 4ghe curative, prophylactic or
palliative treatnment of pain. 9. Use according to claim8 where the painis
neur opat hi c pain. 10. Use according to claim8 wherein the painis a

muscul o-skel etal disorder. 11. Usegggesgling to claim 10 where the

nmuscul o-skel etal disorder is fibrofyalgia. 12. The conbi nati on according to
claim5, wherein the pain is a nmuscul o-skeletal disorder. 13. The

conbi nation accordjng.to clai.m 12, erein the nuscul o-skel etal, di sorder is
fi bronyallgi a. %ﬁ‘?mf_?*ﬁg“%%’éw{lg Sﬁelgfvgﬂwziawf&ﬁ@? éliﬂﬁuﬁ‘frfgk aﬁéfp%*ar?s'_
muscul o- skel etRl, gbSQf gﬁr(si,s@:ﬁ?lf%@ﬁn&,%Fg@gmtrﬁa%eut%ug haleRabft Wneirghy the

nmuscul o- skel etal di'sorder romya
thereof.
2. A combination according fo claim 1, wherein the alpha-2-delta ligand is

selected from gabapentin, pregabalin, [(1R,5R,6S)-6-(aminomethy!)-
bicyclo[3.2.0]hept-6-yllacetic acid, 3~(1-aminomethyl-cyclohexylmethyl)-4H-
[1,2,4]oxadiazol-5-one, C-[1-(1H-tetrazol-5-ylmethyl)-cycloheptyl]-
B methylamine, (3 S,4S)—(1-aminomethyl-3,4—dimethyl—cyclopentyl)-acetic acid,
“:} (1a,3a,5a)(3-amino-methyl-bicyclo[3.2.0Thept-3-yl)-acetic acid, (35,5R)-
3-aminomethyl-5-methyl-octanoic acid, (3S,5R)-3-amino-5-methyl-heptanoic
acid, (35,5R)-3-amino-5-methyl-nonanoic acid and (3S,5R)—3—amino-

5-methyl-octanoic acid, or a pharmaceutically acceptable salt of any thereof.

3. A combination according to claim 1 or 2, wherein the alpha-2-delta ligand is
gabapentin.
4. A combination éccording to claim 1 or 2, wherein the alpha-2-delta ligand is
pregabalin.
w s, A combination according to any one of claims 1 to 4, for the curative,

prophylactic or palliative treatment of pain.

6. A combination according to claim 5, wherein the pain is neuropathic pain.

7. A pharmaceutical composition for the curative, prophylactic or palliative
treatment of pain comprising a therapeutically effective amount of a
combination according to any one of claims 1 to 4 and a suitable carrier or

excipient.



10.

Il

12,

13.

14,

15.

57

Use of a synergistic effective amount of an alpha-2-delta ligand and (S,S)-
reboxetine, or a pharmaceutically acceptable salt of any thereof, in the
manufacture of a medicament for the curative, prophylactic or palliative

treatment of pain.

Use according to claim 8 where the pain is neuropathic pain.

Use according to claim & wherein the pain is a musculo-skeletal disorder.
Use according to claim 10 where the muscuto-skeletal disorder is fibromyalgia.
The combination according to claim 5, wherein the patn is a musculo-skeletal disorder.

The combination according to claim 12, wherein the musculo-skeletal disorder is
fibromyalgia.

The composition of claim 7 wherein the pain is musculo-skeletal disorder.

The composition of claim 14 wherein the musculo-skeletal disorder is fibromyalgia.



