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Novel Use of Peptide Conpounds for Treating Miscle
Pai n Description The present invention is directed to
W b@7/0280df a cl ass of peptide conpounds for tPEI/EP2006/008171
treatment of non-inflanmmatory nuscul oskel etal pain
or/and non inflammatory ostegarthritic pain. Certain
peptides are known to exhibit central nervous system
(CNS) activity and are useful in the treatnent of
epi | epsy and ot her CNS di sorders. These pepti des which
are Eﬁﬁﬁ;
the Fornul a (?r? bgﬁenﬁﬁamﬁ%ﬁ&mﬁ‘gﬂf%@?yﬁra%fﬂ
| oner al kyl, | ower al kenyl, |ower alkynyl, aryl, aryl
| ower aIkyI, het erocycl i h cyclic | over aIkyI,
| ower al kyl heterocyclié?eﬁ%ﬁéﬁaﬁycloalkyl, | ower
cycl oal kyl lower alkyl, and Ris unsubstituted or is
substituted with at |east ope el ectro

w t hdr gwi n
Theqrgsent iaveationis disaeiedrg tge iss; of Fac{ésssmt@,eggé”ﬁ Gmpounds
f&gm}ﬁ ’t?éaéri;fie:nt &“ﬁbnﬁhhﬁm?to ’ afﬁt;/lfﬁ;iﬂ?%btal apaih bH&ﬁ‘E non-

het erocycli eterocyclic,

. infanematory loséédarthriticopain. cycl oal kyl | ower al kyl each

unsubstituted or substituted with an el ectron donati ng
group or an electron withdraw ng group; andR2 and R3

Gérrl%m @éﬁﬂéé.‘i%?é |kMohNﬂlb0®&ﬂb|t|c@hﬁbl ablydus systemn (CNS) activity
al ke | ower al kynyl, aryl | ower alkyl r‘J
aﬁ@t%’?dt%ﬂf‘ﬂh ig, thﬁéf%atmgmqucen"&%v aauc#@iihen%ié isgrders. These
I I
Pgffifios Wiith e, JUSCIINEYP NG LS oIRDL NG SRIEYI20 S the
Formsilsbda):t uted with at | east one el ectron withdraw ng
group or electron donating grgup; Zis O S, S(O ,
NR4, PR4 or a chem cal bond; i s hydrogen, |ower
al kyl, aryl, aryl |ower Jal kyl| |dwer al kenyl, | ower
al kynyl , hal o, hBferotyqi§c, ddrosyc Re iower al kyl ,
and Y may be unsubstltut or
O Rs o)

Formula (la)

wherein

R is hydrogen, lower alkyl, lower alkenyl, lower alkynyl, aryl, aryl lower alkyl,
heterocyclic, heterocyclic lower alkyl, lower alkyl heterocyclic, lower
cycloalkyl, lower cycloalkyl lower alkyl, and R is unsubstituted or is
substituted with at least one electron withdrawing group or electron donating

group;

R;: is hydrogen or lower alkyl, lower alkenyl, lower alkynyl, aryl lower alkyl,
aryl, heterocyclic lower alkyl, heterocyclic, lower cycloalkyl, lower cycloalkyl
lower alkyl, each unsubstituted or substituted with an electron donating
group or an electron withdrawing group; and
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substituted with an el ectron donating group or an
el ectron w thdraw ng group, provided that when Y is

Wh2a000/0203 s a chem cal bond, or ZY taken togetPEF/EP206/008171

NRANRSR7, NRAORS5, ONR4AR7, OPRAR5, PRAOR5, SNR4R7,
NRASR7, SPRARS or PRASR7, NRPRSR6 or PRANRSR7, NR4
-OR5; R4, R5 and R6 are independently hydr ogen, Iovver

RUFIVRS 2R einBelondShRS Hiidgn. Ve St buiar  aikedVolower
aHHA,| B Qewet tlikyan a?illem&%c‘&tﬁ@ dﬁéwrcstgyou& ABWPalRYY, lower

el’ect’ron donating group; and COOR8

artkyksheﬂasocns:hnydowgercmloalbwterlowemyckzﬁlkﬂr ﬂﬂW¢"o@§W| or Z-Y
n r

“mwés?}ék‘s szt%@ egﬁor ay Bgt ?rt?éqiygélt&{e?u&agﬂy t’ﬂﬁ ed with at least one

eledtruh withdcawinguroap orreledtear donawnmgtoum group and n
is 1-4; and ais 1-3.U. S. Patent No. 5,773,475 al so
di scl oses additional compounds useful for treating CNS

rdes Tme B BEmitat bbnenzy! - 2- ani no- 3-
ms oXYy- Opl onam e having the Formula (Ma): Formul a
(Ha) wherein Ar is aryl which is unsubstituted or

bst i I I
VR lbficialorcaied Beyicyt b gofly et alsBB, Bawd Palkynyl,
Haﬁdi,elbeteimlppgeteedcyk?hcrlegmmmkﬁ fai'ld\r/]Vé\n:uay beeunbebstiitited or
ese patents desc es t use of these .
ﬁtqt&ﬁ} Ghcan SIoHEAN T ORSING awoUp Ao BTadTawing
(L];Lr%%it%oefh@t m@ﬁwwﬁaloﬂz %éﬁ@mrcdnbaﬁaabge& a_and
aIIo nia occurring in fib romyal gi a, nyofascial pain

syndrorre back pain or osteoarthritis. WO 02/ 074297
%\ﬁ/ggé‘k‘éﬁ tSgdthEr USE NENRFEMIRIGRAC BRR,RY [OPRIRIUPR,OR,
SNR:R7, NR;SR7, SPR4Rs or PR;SR7, NR:PRsRs or PRsNRsRy,

NR:.C-Rs, SCRs, NR4C-ORs, SC-ORs;

| | |
o) o} 0o

Rs, Rs and Rs are independently hydrogen, lower alkyl, aryl, aryl lower alkyl,
lower alkenyl, or lower alkynyl, wherein R4, Rs and Rs may be unsubstituted
or substituted with an electron withdrawing g>roup or an electron donating
group; and

R;is Rs or COOR;s or COR;
Rs is hydrogen or lower alkyl, or aryl lower alkyl, and the aryl or alkyl group
may be unsubstituted or substituted with an electron withdrawing group or

an electron donating group; and

nis 1-4; and
ais 1-3.
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wherein Ar is phenyl which may be substituted by at
| east one halo, R3 is |ower al koxy containing 1-3
W@ 2006020183 ons and Ri is methyl for the prepar abCHEP29D6/008171
phar maceuti cal conpositions useful for the treatnent
of allodynia related to perigheral neuropathic pain.
WO 02/ 074784 relates to the use of a conpound havi ng

F I I F . Ma i
U3t PrisntclBt vt $Rs s alssibred ABaRiang qomesungds useful for
trb4BRS  TNSSYAIREIEs Of TRESH € camfpoundsn grePalitbenzyl-2-amino-3-
espeCi al |y non neuropathic_ inflanmmatory pain, e’g.

metkoxy-poopionamide havingsthe kermida (K@kondary
i nflammat ory osteo-arthritic pain.Non-inflamuatory
muscul oskel etal pain iip a spegifiggyformof pain. Non
i nfl ammat ory nuscul oskgl etal ppin ls clearly
di sti ngui shed from pai h i nduced byl tissue damage and
macr ophage i MMiT&atT N (7esusTnd' Tw &deH) as
cl assical immune system rel pon|se. Non-li nf | ammat ory
muscul oskel etal pain whiclhpisCHpt traced to a specific
structural or inflammatory cause fits the
classification criteria for figoromyal gia syndrone
(FM5), nyofascial pain syndrorré (MPS) or back pain. It
is believed that non-inflammatory nuscul oskel etal pain
results from peri pheral _and erhtlr al sensitization
(Staud 2002). The knowl E&g@l@ﬂ Aol ved basic

wiesgRni sns, ani nal nodel s to assess nuscle pain and
treatnment regi nens need to be inproved. Fibronyal gia
is a conplex syndrome associated with significant

ARS8 RSB tr SLpbif oML DB Rl Mg giony
ah@frRerisedethgl.herein as fibronyal gia syndronme (FMS).

Fi bronyalgia is a system c process that causes tender
poi nts (local tender areas in normal-appearing

TheSpaedils IUS 15/878 #29288@ VD15 Y18 478042 Rdrétsy incorporated by

frequently associated with a poor sleep pattern and
referencs. uHowever,oneiher. offlikese patenrissdescritasr the asgi ef these

' t i St o Wi [ is
ohedlbEs 1o fetiRs "fedc poisaer 8 Hehifféfipory
nidstuloskeletal pain such as muscular hyperalgesia and allodynia occurring

in fibromyalgia, myofascial pain syndrome, back pain or osteoarthritis.

WO 02/074297 relates to the use of a compound according to Formula (lla)
wherein Ar is phenyl which may be substituted by at least one halo, Rs is
lower alkoxy containing 1-3 carbon atoms and R; is methyl for the
preparation of pharmaceutical compositioné useful for the treatment of
allodynia related to peripheral neuropathic pain.

WO 02/074784 relates to the use of a compound having Formula (la) or/and
Formula (lla) showing antinociceptive properties for treating different types
and symptoms of acute and chronic pain, especially non neuropathic
inflammatory pain, e.g. rheumatoid arthritic pain or/and secondary
inflammatory osteo-arthritic pain.
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presence of excessive tenderness on applying pressure
to at least 11 of 18 specific nuscl etendon sites.

WO omM163 gi a is typically a chronic syndrome BEHEP2006/008171
causes pain and stiffness throughout the tissue that
support and nove the bones apd joints. The treatnent
of fibronyalgia is conventionally based on
pai n-relievers, NSAlDs, mnuscle rel axants,
tranquilizers and anti-depressant drugs, whereby none

NYrEinfRMmatdr " MasbeloekeletalFphinoig/ &l Gipaciirt féri sofopain Non-
sl eep poorly and experience sone relief by takin

ma

imﬂ@mﬁm&@t‘@@@@&@%?ﬁ'tﬂﬁi"pi%/ﬁ?ﬁﬁy glistinggished fronmpain IRduced
0 v MRS : -95 . . .

b 9%%‘%&%’?‘8% é@%’df%an%.éé'?%ﬁ?%euﬁ‘ﬁ@@%&"?@%&l%”ﬁhé? gfogma) as

classidadimimune sydtemgesponset reating fibronyalgia is to

decrease pain and to increase function. Myofasci al
pai n syndrone (MPS) describes a chronic

NEHirRSSNaIGH | MaischilBkeletdlapamt Whichnis aidtos4eddttal a specific
pain condition. Distinct areas within nuscles or their

secturat er edamuaeions cavse fits B elassifsatiomstiesn f9efbremyalgia
S?RHP&HB' tF’Mﬁ?' mggﬁ;lgg iﬁhéync}epﬁ% t(mp%}y oF 554! pain. It is

I'Ssues tighten “an err asticlt
betieved thatsnon-irftaramatoryymuscsleskeletal pain eésdtsnfresapespheral

bet ween the hrain and, body is, d ed. tons .
a7 Pengahaserbzadar el 2oy R dranySHa8 T Tnvlves pasic
rRE¢HNiSs! BABhaINB0dER tolasHRRSSMuSCI8 pRAR addsiréatimdritaegimens

the trigger point. The disconfort may cause sl eep
ngiesk tarbsaterrovest i gue, and depressi on. Mst conmonly

trigger points are in the neck, back or buttocks.

Myof ascial pain differs fromfibronyal gi a: nmyof asci al
Filiompalgidr isne somnplex ispndromeé gissoeiated wyithr sigpifieant impairment

e B R A A RIS and ) Il B8t 100
Fi@rfcﬁni/élgﬁi isZR60 pafefred tBHdreras fibAdrayalgiadey oo fle(RVMS).

surroundi ng fascia tissues) process that is assocl ated
with trigger point tenderness. Mofascial pain can be

SRR o RS frosmhiP B P AATRGI (ol toncer
@pasyin wotrnabappearnng dissees) dnstypjcadnareas of the body and is
frequently associated with a poor sleep pattern and stressful environment.
The diagnosis of fibromyalgia is based on the history of widespread pain,
defined as bilateral, upper and lower body, as well és spine, and the
presence of excessive tenderness on applying pressure to at least 11 of 18
specific muscletendon sites. Fibromyalgia is typically a chronic syndrome
that causes pain and stiffness throughout the tissue that support and move
the bones and joints.

The treatment of fibromyalgia is conventionally based on pain-relievers,
NSAIDs, muscle relaxants, tranquilizers and anti-depressant drugs, whereby
none are particularly helpful. Fibromyalgia patients often sleep poorly and
may experience some relief by taking the antidepressant amitriptyline at
bedtime (JAMA. 2004 Nov 17; 292(19):2388-95. Management of
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i njections of anesthetic. A further non-inflammtory
muscul oskel etal pain syndrone is back pain, notably

WO 2W70HIR3 pai n. Back pain is a common nuscul osREI/EP2D6/008171
synptom that may be either acute or chronic. It may be
caused by a variety of diseages and disorders that
af fect the lunbar spine. Low back pain is often

BFALRRG Findiimie Gk el bE Bl fodBrit GLEtotati YL Y phe goal
iPte4ed ibromivhalyicisitodetredsd pain dnd)bsincrease function.

Non-i nfl anmmat ory muscul oskel etal pain such as
fi bronyal gi a, myofascial pain syndronme and back pain

1 H S . .. . t . .
LR, B SIS OIES) Ot § Brept BGsigSrave,
nohdnflarmnenatard rousaiiloskeletaddpbin ecanditien.| Pistinct areas within

RS T b 018 o AR Bllome
abhuffalh) Beckehed 6EtigREIWHRER the myofasciat fissuedtighten and lose
muscul oskel etal disorder that is believed to be

thedn-elasticiymanenrptiansaiitter ALy C IR reeng vitiith feseivearBestages
bERYE ri L EHY Eﬁgﬁq%g%ﬁgﬁfﬁhgﬁ%% mxﬂﬁ’%ﬁ{dé&% stiffness

resufting in carti one .
anti a¢ting rand ahdrp chobtidgnpajes (oW thgling an@DBuUmMbaess in areas

cartilJage.thins, its surface integrity ca | ost

ofstant t5amertBapr ahint HheiSerRigE M a8 e ffswurbance,
fRrfid, andl dsResgibhhMdst onmrabhytrighér peimts aré iin &ge nesk, back
fornmed, it tends to be nore fibrous and less able to
ofPUHeEkHd nechani cal stress. Over time, underlying

bone can be exposed that is | ess capabl e of

wi t hst andi ng mechani cal stress, resulting in

My ofasdialpain differs doarhi flromyaigien myafasesiat pairosyndromes and

eneat h. t he bone surfac | eadi,ng to cysts tha

PRI AR iR o RERHEtS oatles, (SRl habfing VIS ol bafiBlbgy, but
sRafiegané Mhusdle & PWicss®snon patdwae of paiml Myofaydalerdie is a
structures surrounding the joint. Local inflammtion

mQrenlogalizgth 6viregonad Pair dalongs Hie susaR and,syeuadiag fascia
155 BEBE Bt Btan LA PRGR: dlainentBinces. Myofesca
pain chndieetreated withy areariety fof roethiogst (sometimesidn combination)
i#cﬁﬁt?iplgls't?et\é\ﬁﬁltg? rr:g)sdéjucgd? iggtsp?fayé r\]/ﬁtliu %'tl%ttch%‘a, exercises, and

injections of anesthetic.

A further non-inflammatory musculoskeletal pain syndrome is back pain,
notably low back pain. Back pain is a common musculoskeletal symptom
that may be either acute or chronic. It may be caused by a variety of
diseases and disorders that affect the lumbar spine. Low back pain is often
accompanied by sciatica, which is pain that involves the sciatic nerve and is
felt in the lower back, the buttocks, and the backs of the thighs.

Non-inflammatory musculoskeletal pain such as fibromyalgia, myofascial
pain syndrome and back pain involve increased muscle sensitivity as an

important manifestation. Increased muscle sensitivity is characterized by
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be restricted. Eventually, periarticular nuscle

wasti ng can becone evident as osteoarthritis
W@erwgnzders, and the joint is used | ess often BET/EP2006/008171

i mproperly. Pain of osteoarthritis is thought to be

due not to cartilage degradagi-on per se but to effects

on surroundi ng structures i ncl udi ng bone, since

oS bUDRRToY By AREHAD) raRRERARLR PRI (BB nreased
paircintendityneyokidesly ﬁﬁﬁcépmasﬁnmﬁr(hypambé@a) t hat coul d
be source of nociceptive stimli (Heppel mann, 1997;

Mach et al., 2002). In addition to peripheral pain

OtEGath i isodan aeqlired mostulosiensial distrdentheaiis defigved o be
osteoarthritis (Schaible et al 2002;éé Accor di n% to .
npRdntiammateny by oligise gseutiia Whendhe reie ok Rartibage degradation

eg%@sl tclﬁ%te | Seg%h&iast dfnzcr:e!%ﬁltm%s& %ﬂ@gef%&i subchondral

bBee thickening, and joint damage (Wleland 2005). As cartnlage thlns its

<D A S B0 s ) DL LSUBEATEARS o e

mdtate&) rarbbeawmrﬁimpmamow ws fe\l fcartilhgens farinad,tit $ends to
Arthrltls is the | eading cause of physical disabi I|t

bedeore dtprous amdyless akledonwyithstans me@eanwamn@ﬁﬁgf}yrer time,
de® t d

SFHI SRR, B3, 88158holad HaFEC1edy LipgSl, B ik anding

neeghartical stesgy wsultmgmm enichafradtires. iacalized Imﬁtemmrosus can

S th t

oppan b Sathhe fiafe' slrtdce’ i giha SE VIS HEEL 4 fher weaien the
beRe’s upportef theaddrildge. | N 1997, the total cost of
arthritis and other rheumatic conditions in the United

States was $86 billion. The direct nedical costs of

t t
AL CEIRORRATIS Priglessy R ot BOUAEY {UARE, Sk Gpures
sufroangg\g tlheb Jclaln'd logdad rinflamoratianc sucmdist symaviiis cagodccur, for
| L O

SHETIPIS T SSHEN S0 il PEEBIONY, MRGACRT / FiR3sem sduing the

chiflafé edégradaton’ prsdessartiy Hbirﬁ cépm@steadw td tazken, and
and age is the largest risk factor. A survey re

ed
rgvespanyel nutnents infe apdimetabolie waste pragucts out Fhe f joint can

be restricted. Eventually, periarticular muscle wasting can become evident
as osteoarthritis progresses, and the joint is used less often or improperly.
Pain of osteoarthritis is thought to be due not to cartilage degradation per se
but to effects on surrounding structures including bone, since cartilage is

aneural.

Subchondral bone, periosteum, synovium, ligaments, and the joint capsule
are all richly innervated and contain nerve endings that could be source of
nociceptive stimuli (Heppelmann, 1997; Mach et al., 2002). In addition to
peripheral pain sensitization, central pain sensitization can occur in
osteoarthritis (Schaible et al., 2002).

According to the Centers for Disease Control and Prevention (CDC),
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Medi ci ne, 15th ed. (Braunwald et al., eds.), New York:
MG awHi ||, pp. 1987-1994, found that only 2% of

wowrsef2diess t han 45 years ol d had radi ogr aphi cCPEVER®NE@8171

of osteoarthritis. In wonmen aged 45 to 64 years,
however, the preval ence was_.30% and for those 65
years or ol der it was 68% Oher risk factors include

ces enetlcs est n. defJC|enc .
RlETIGLYs dFmost BHThOS arRdf RFECUCR8R Bfecting 21
mmtdh ATheRcdridlr Séé Shttp‘s//mm cdc.goefarthritieldts| statistics/arthritis_
npl ains of pain in the knee, hip, hand or spine. The

r@l%@@ﬁ@ﬂ%ﬁ'%'@ﬁ‘#ﬁal i nt er phal angeal joints of the

hands are the nost common sites of osteoarthritis but
also the least likely to be exhibit synptons. The hip

By @0R0¢cé iarestinhatesethah @OamilliohiArdericans willnsuffe'f diamo sarthritis.

be aff d t.h K
RS T o lep ol GRS e BrCHadiS a0y iR dnBinRdly as
r‘fééﬂiﬁ@'ﬁé?jstéﬁé@qm%mlﬁg Sor EWhBiy bHifs)i andPadfnresificted daily
have one or both_of an inflammatory and a

aedivity rin| rapratiany 7c mﬂben Nmerigans,- and |talmwb9ra§ @xpected to
@B?cycﬁgkgxygi"n'éggp LIBE gr ?btggn éé [ nfja’rﬂﬁﬁps.org/
re:sealtc:esgkcmonﬁmrdgterg)rtmﬁ i nfl ammat ory corrponent, whi | e

opi oi d and ot her anal gesics can be useful in treating

or managi ng the non-inflammtory conponent. However,

16 l&%r@fé&tl?h@rt?éht%tmﬂ% and ital cmyslicatibast lnveggﬂdthaemal cost
side-éffects that may not be well tolerated in

Qfartianiis andopthert m@m@t@r yOpaitlﬁn& iR e Hrutﬂdastates was $86
HifBA! ?Ha % é’dlgéis&léltsoﬁt 4 aR@idih&’ fr@gﬁnatlc conditions in
anmve ten

non-in ory osteoart pain, 1s O
1999 nerer§et b)&loabé'daecmd(rbc'sme‘stlsi (dgeoto last wages) of arthritis

ab eneof i nf| anmat or y,.or systepic featur an..
S0 Rltfer o hRBAET Gighdihs niR . T8RE , idke L &35,y Bilion. See
H: AR Bt gbwrﬁmwr/m@mewnwwmthﬂ/mmsm gagdntnar y
[i festyl e, depression and sl eep problens, particularly

in the elderly. The pain is often characterized as a

117 Pro PASAGY o B3R Ford BB s 81 e et
riskc dagtopefsisitreey wapbriesl dyye Brandt (2001) Principles of Internal
Medicine, 15th ed. (Braunwald et al., eds.), New York: McGraw-Hill, pp.
1987-1994, found that only 2% of women less than 45 years old had
radiographic evidence of osteoarthritis. In women aged 45 to 64 years,

however, the prevalence was 30%, and for those 65 years or older it was
68%. Other risk factors include excess body weight, genetics, estrogen
deficiency, repetitive joint use, and trauma.

A typical patient with osteoarthritis is middle-aged or elderly and complains
of pain in the knee, hip, hand or spine. The distal and proximal
interphalangeal joints of the hands are the most common sites of
osteoarthritis but also the least likely to be exhibit symptoms. The hip and
knee are the second and third most common joints seen on X-ray to be
affected, with knee pain being more likely to exhibit symptoms.
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Crepitus is usually noted in the affected joints.
Non-inflanmatory osteoarthritic pain is a specific

W@ 99@/0gfiohon- i nf | ammat ory nuscul oskel et al pai NPGITERI906/008171

typically arises fromeffects of osteoarthritisrelated
mor phol ogi cal alterations, sgch as cartil age

degr adati on, bone changes on sensory neurons, and
vascul ari zati on of bone renodeling. It is

di stingui shed herein frominflammatory osteoarthritic

Aih s el pArdiieLsBLYshpReRULS dsteuartiiey i @steoarthritic pain can
i nfl ammation foll ow ng pat hol ogi cal processes in

hawetpna g koth eoas Inﬂammtﬁ@/ @ngsanafuitigamatery component.
AﬁanﬁBQ?ﬁgtd\{\?fﬁgetﬁté‘téu%H 4d WAFD@Q\&NS%QS?E%] anti-inflampmatory

assocl a classical 1mune systemresponse
dregs) earidstcydapxygenases? tinbititeest sahabengsefidr apetreating or
effi cac e treat nent particul.ar,s

rFeeading e BIAGRRERRY oRnetedt Hie-eBia Al StRer analgesios

caif baniedfar yn rrsetiNgO ok ehahagingatie tohainflammatory component.
non-i nfl ammat orﬁ1 ost eoarthriticpain _such as nuscul ar

Hewryen gueh drug %raptﬁfyaﬁew@catlwavs eifertive apediava gjdg;effects
%Q?Wo@beﬂﬁéﬁ‘to‘w@éa Bl'? gal n or osteoarthritis..
e pro m o

erefore, it the invention to
provide a treatnent for noninflamatory

NRITEaRARIEY PaiR: 1 paricHlEr Raing KRy aligposkeletal pain

onaidasforainflatimatorpdostBdaiirtc Paikadk 6Rém. characterized by
Specifically, it is a problemo the invention to

q&sgm:aeota Welbngreot wamher absgnce ¥fsindlamemeaianit REnsystemic
fgétupggl ﬂémgw,omﬁgﬁ#hg%ﬁhgggl pai n or/and
ory r

non- |ﬁ osteoa ithc pain including
flbronyalgla myof asci al pain syndrone (MPS) or back

N2t st ay T DAt po ColTHITE Tord penariae igstve.

défpr@ssmﬂ@n@ifﬁl@ép prbBleints, qmt:t:ulaﬂquﬁe Ryderey. MEte }baln |s often
non-noci ceptive stinmuli (allodynia) in the absence

caapaﬁignéqe%@scwde@au@@hmﬁe@%atm mhﬁf@aﬁgf cBquita maien. It is
SUR FRETRIdt siRf BREnIANE" Blt B8n YRR | %Pélé%n@rdfﬂxesevere

as creat e unpreceﬁent eg opportunities or t
Grepiusisiuswdllychotediio thaiaffectetjointsar ugs nodul ate pain
transm ssion by interacting with specific ion
channel s. The

Non-inflammatory osteoarthritic pain is a specific type of non-inflammatory
musculoskeletal pain which typically arises from effects of osteoarthritis-
related morphological alterations, such as cartilage degradation, bone
changes on sensory neurons, and vascularization of bone remodeling. It is
distinguished herein from inflammatory osteoarthritic pain, which typically
occurs from synovial inflammation following pathological processes in
cartilage and bone involving tissue damage and macrophage infiltration

(resulting in edema) associated with a classical immune system response.

A need exists to identify treatments having therapeutic efficacy in the
treatment, in particular systemic treatment, of specific manifestations of non-

inflammatory musculoskeletal pain or/and non-inflammatory osteoarthritic
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actions of antiepileptic drugs differ in neuropathic

and non-neuropathic pain, and agents within each
worge7o2tipdn cl ass have varyi ng degrees of effiREEEP2006/008171

First-generation antiepileptic drugs (i.e.,

carbanmazepi ne, phenytoin) apdg .second-generation

antl epileptic drugs (e.g., gabapentin, pregabalin) are

hi
Pé’r"f N N P e
ahemfnaﬁf%yrﬂfroﬁ@ vb@@mptm oPabtedastheitigpar abl e;
toI erability also is conparable, but safety and side

effect profiles differ. Tricyclic antidepressants are

1{H?-§ef8?§t |t‘i§’§ﬁe ?r&ﬁl‘éH Bf t39 filtehtiontlo \APW a%rést Ht%r non-

antrep S are associ at ed ewer sa
mﬂnmmatery mlﬁtadmswelepiat ipeith sor/irrd aarn-inflammatory osteoarthrmc

D S e
dariwv Ba@bufeawl it ia P problden Gﬁ'tﬁ@ iG@bhfsh $8'\for%%eob treatment,

Har koseri de)” has a novel node of action which is
pieferably @ systemic Bpaineenteof Non-inflapymatory dnuseidogiteletal pain

ft. pds, b) (f
ST 1 RRRTRL ool 25pdi) A (i Brvaiia
mym‘aseia$ paire syndraxhé {MRE) by bakk pmnmlmnbsarefchdractenzed by
resent, i nventio ner. _co abl e t

RerERSeY itk ihensty akelobY RhckeREve 'hﬁly&eeaalgeS'a> or by

iReHebSBHS paile RRERS g aé%kedwbynﬂoﬁhbﬁ?t nbﬁh?tio’i@é itvie  stimuli
wi th any known GABA receptor subtype 1s observe

(alled in ithelahsenear eleat Bhysielogical mausedsualt aspiaflammatory
eﬁ%rmé)unds do not directly interact with any known

tamate receptor subtype. Pressure hyperal gesia and
TNF-i nduced reduction in grip force may be used as an

8 vliTnah 3 PCahdbeBPrHEl elBiEb e SFhBhchos created
LRpreSeddrited Wpporiinifd £fdrahs. tréatArafl of dhpbaieshin. These drugs

gamma- not oneurons i .n agoni st nuscles are inhibited
ra@wate] PRI taNSAUssien bssﬂntﬁm%ttngowﬂ@sspec'f g)ion ghapaels. The

FAGHS ORISR HBANT BRI ARy ot pin
anuhagentsnwithiof emmmlmems hae yaeying degrees of efficacy.
First-generation antiepileptic drugs (i.e., carbamazepine, phenytoin) and
second-generation . antiepileptic drugs (e.g., gabapentin, pregabalin) are
effective in the ftreatment of neuropathic pain. The efficacy of
antidepressants and antiepileptic drugs in the treatment of neuropathic pain
is comparable; tolerability also is comparable, but safety and side effect
profiles differ. Tricyclic antidepressants are the most cost-effective agents,
but second-generation antiepileptic drugs are associated with fewer safety
concerns in elderly patients. Tricyclic antidepressants have documented
(although limited) efficacy in the treatment of fibromyalgia and chronic low

back pain.

Lacosamide (also called SPM 927 or Harkoseride) has a novel mode of
action which is unknown insofar (Bialer et al., 2002). The mode of action of
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di sruption of the contractile apparatus. Rotarod
testing indicates no notor inpairnent after TNF

WO pjogio2dieh, and nuscl e histol ogy showed no PCT/EP2006/008171

abnormalities (1). Wthdrawal thresholds to pressure
applied percutaneously to muggle were markedly reduced
after TNF injection in nost rats. This primary

) SRl P EaPiy el (5T SARE Ulpl RSP Epi thel & glffmon
afiepissticatrugd. Nos YohdnaeR ans nbt bifetwsdl By ahé Lompdureds of the

is aprimry criterion for the diagnosis of nuscle . .
presentuinyentioni ini @aamannerespepanablealo nthem koeudn @ngepileptic
) ' i pat i f a1 h ;
o) BL05E, AR Uhhg o8 TR Bk o arec
irte actiopawith anyy kaobwneGABAhetepton )btype iswibskenafd. Glutamate

. ntramuscul ar_injectiqn.qf TNF may be used a el
ingUcsiCEEenE arer afputed St 1P ripgligd §P 6t ArB interact

with afKE6WhluafhRetrbespter subfpe. necrosi s factor al pha
(TNF)" i nduces nechani cal hyperalgesia in rats. This

can be quantified by neasuring the w thdrawal
C .

PR T ber BN A a i TNFETMBoRTCab GBI 815 /28T hay be used
ashan eminakemodeUsomgpn-irdlarohatonyf mukiEuloskeletal grain.ntnohumans,
t he scle, it h b f. t.hat | i.de i
SRl 60 S M R RE I BubE BT B, aona-
and’ BarPhadhotorre iBAB! iAt éﬂéﬁmﬁ rh@écleé ardFinhitsiterEdfter noxious
muscl e hyperal gesia in the gastrocnem us nuscle was

cheaticalistimylaiior &5 6B)at 30 ny/ kg and metani zol at 2
ng/ kg. In biceps nmuscle hyperal gesia, a significant
reversal of hyperal gesia was seen wth | acosam de at
Il @astshoyvratidat 3ON R dugce dAred uptiohi ioagrip ferdedsiindeed a measure

scul ar _hyper.al gesi a was _al so seen. f or _pregabpal i n and
of yRpiberiaatnsdfian s Banie Al Surse R RaRRtsS. dAile or
didruptien FstheCbartasdtite iappdratils. Ruigtodl tedting indicates no motor
osteoarthritis is the injection of the netabolic

impairBiandr aftesnokibi driectBBacandt enussieo higlelgay nshowed no
D
te hondclecwees , madedlly ireduced diftarupNFoinjedtionhén most rats. This
pggn\/gr?/l Y\?Ibgra‘:l'gngsigvsgrtalﬁglsl ¥eri1<§]er%%|slc, oe%tavpa(t%#mzrtrﬁgt is observed
clinically in patients with myalgia, such as myofascial pain syndrome and
fibromyalgia (3), which is a primary criterion for the diagnosis of muscle pain

under clinical and experimental human conditions (4,5).

Since pain on palpation of muscles without morphological abnormalities is
typical of the fibromyalgia syndrome in humans (2) the model of
intramuscular injection of TNF may be used as a model of muscle pain
related e.g. to fibromyalgia. Intramuscular injection of tumor necrosis factor-
alpha (TNF) induces mechanical hyperalgesia in rats. This can be quantified
by measuring the withdrawal threshold to muscle pressure and the grip
strength. TNF injections do not lead to morphological damage of the muscle

).
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et al., 2003; Kal bhen, 1987). The progressive |oss of
chondrocytes results in histological and norphol ogi cal
WepwigeEaodbf the articular cartilage, closely rBSEERI006¢P8171
those seen in human osteoarthritis patients. Using the
i odoacetate rat nodel of osteoarthritic pain, it was
surprisingly found that | acosam de inhibited
nmechani cal hyperal gesia during the post inflamatory
period, indicating effectiveness of |acosanide for
Usirtpiie@odenof TNFanjestiohyinfstheanubdlel itilaspadv beBnefound that
of conmpounds of Fornula (Ib) or/and Formil a
lacosamideds effegtive imredusing cﬁqﬁmﬁﬁwm%g Lb@f@ﬂ'éﬂrw?&rﬂﬂsmgly,
n t rt t
ofirpfite BNGal TRIS, TNGREMERET | Rilskler, HypRraeelr in  the
gab‘eocwnufs smuslcleorvmmmemfwﬁbr danasarmldb) abr B8nang/kg and

Bl 8 Bl RED b8 Dnebos AR SBREHL 5 Saringagt reversa
’I‘?@ F@Qés@fwB@”sééﬁ MﬂmTﬁic@fskémméCaﬂmkﬁblkbaén@&Bm mg/kg. A
nd noni nfl ammatory osteoarthrjtic paln,

smﬁqanmradugtml: bf MUSGHIAT BABIRIZERIA WRSIAIRO ﬁ@fenafﬁ’ﬁﬂ%%ba"n
|
Ut oot and R BRBdd ARIRE Y o

or/and all odynia occurring in fibronyal gia, nyofascial
ain ndr o back. in,or/and_.ost oart tis
i, P Bt araRicRD Bt PadtS 16°aTRBAUARLS i pd)islidtion of
tﬁ@lﬁfétbséncaﬁm.mwmuﬁﬁws@auﬁhI.éubaue@atel intb&h@rtﬁﬁEM\&ﬂ\ inhibits
that allodynia is nuscular all odynia. Vario

theaaptiviby Pt alyceridebyders-phgsnhate @@BMH@Q@}@S@dn chondrocytes,
) /;

g BIRFEREe of REHRRNRIRAA cghfY IARRI death (Guzman

et bk, ﬁﬂGS afalbhene 1986, Theoprdgréssiveninss ¢f chondrocytes results in
scu keI tal pain.or/and non infla

Sgi rand rbomhaioaiRel, SRRttt sh APk i saripge. closely

r@é@rﬁbhﬁ??hﬁisﬁ SderPiti hurPanastledarthritif patierasor y

osteoarthritic pain associated with or/and caused by a

pat hol ogi cal condition. Preferably, this condition is

L%leéi%sqoﬁ{)gﬁét%ﬁg'rgp od & 5&’@95@@5’@%;&%%?& W kSl.ﬁ'Brl’singly

ain eumatord arthritrs It1s,
fwmyltbat Iag:ospmdiglmhlbstedl mecbagicat hypatalgesia durlng the post-

rgﬂﬁbr Mot gperiocI 'lrkx)crifc):g lﬁglgséffecllnk}erzr?e 508% fac%SarW&; ?grcfrgétlng non-

inflammatory osteoarthritic pain.

The use of compounds of Formula (Ib) or/fand Formula (lIb) for treatment of
non-inflammatory ~ musculoskeletal pain or/and  non-inflammatory
osteoarthritic pain has not been reported. Thus, the present invention
concerns the use of said compounds of Formulae (ib) or/and (lIb) for the
preparation of a pharmaceutical composition for the prevention, alleviation
or/and treatment of non-inflammatory musculoskeletal pain or/and non-
inflammatory osteoarthritic pain, in particular specific manifestations of non-
inflammatory musculoskeletal pain or/and non-inflammatory osteoarthritic
pain such as muscular hyperalgesia or/and allodynia occurring in
fibromyalgia, myofascial pain syndrome, back pain or/and osteoarthritis.
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syndrone, autoi mune di sorders, polynyal gia
rheumati ca, polynyositis, dermatonyositis, nuscul ar

wWeR®eea93 tri chi nosis, Lyne disease, Ml aria, RIDEDP2006/008171

Mount ai n spotted fever, polio, traunma, joint damage,

j oi nt damage by trauma, cari{age degradati on,

structural bone changes, and vascul ari zation of areas

of osteoarthritic bone renodeling. As used herein, the
term"non-inflanmatory osteoarthritic pain" refers to
Indhe icbhteaamtm pressnt msaﬁm’natadddyma hncludes tnussidadany non-

osteoqart tiis..In rti non-.i nf | anmat o )
BusQbarn 3l Vt"u'% Ibis l?ﬁ%’é?é H@attaébﬁm@ 'ﬁﬂ%?ﬁ%@b?@dyma-
nmuscul oskel etal pain associated with or/and caused by

osteoarthritis. In one enbodi nent of the present
Vammst pathologicahcanditibhanmayobg nesponsiblsk éorenan-ipflammatory

s EbaHelr el AR &fnd Ao RaRFdbSheRleharBrt i “térore

lﬁﬁﬁémsem\lﬁvﬂémtnm rigmeinflamrhatora mascatgskeletal pain or/and non-
muscul oskel etal pajn. is nop-inflanmtaor

indlammaiene e‘?%t?%’éhﬂt'%sseélnat ISR t H“@P%ﬁﬁd ORnsipflagynatory
rRSSGAGEHIEL | R§|n 6F/ah r@'nslﬁﬂgﬁfﬁﬁ xesféﬁhrﬂri‘ﬁct n associated
present 1 nvention, e non-i1n tor osteoarthritic

vpith nr/asdmausedfb)amnmtbp;ogmlszmdutmn tF?refe;rably thls condition is

FIRAR TRl B, YR | Sl aRaBBE by peck pain

rleumatoilly drttaitizn, oskioartheigs, d@@jtadahkwﬁsmgt rslidm!w{ls lupus
bone changes and vascul %rl zation_of area

toaus.¢ | Bonoamalgian MErosits. s’aﬂfemymtlsmudny?fasc'al pain
e n d |
HYAGR AR ButTRARRL D GisoRTR, Fioiiyali REARRa Thalfiisits
desmatorayesitip, rMusculanrabssessn tochjnesispylyme dlsease Malaria,

R RYBLBR 2ot Bher. BB AHEL Tl Bph B doshf damage by

teirmaacartitade degtddationabtraciuralf ssrieedhaihgés,i and bascularization
present i nvention, .the non-|{nflamatory pain, in

‘-ﬁeﬂ"??%ef 8§tet°ﬁ5thf'H€ bore-rema tory nuscul oskel et al

pain or/and non inflamuatory osteoarthritic painis

characterized by the absence of swelling or warnth,

A usedeherein,ntheartemm oinpnenflaminatprt @steodrthritior pain” refers to

nor{-%?lgmmatory pain associated with or/and caused by osteoarthritis. In

particular, “non-inflammatory osteoarthritic pain” refers to non-inflammatory
musculoskeletal pain associated with or/and caused by osteoarthritis.

In one embodiment of the present invention, the non-inflammatory
musculoskeletal pain is non-inflammatory pain associated with or/and
caused by osteoarthritis. In another embodiment of the present invention,
the non-inflammatory musculoskeletal pain is  non-inflammatory
musculoskeletal pain associated with or/and caused by osteoarthritis.

It is also preferred that in the present invention, the non-inflammatory
osteoarthritic pain is non-inflammatory osteoarthritic pain associated with
or/and caused by a pathological condition selected from trauma, joint
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essentially no norning stiffness. Since cartilage is
aneural, osteoarthritic pain can be nedi ated by

WeRGgHeodbf cartil age degradati on on surroundi PGI/EP2006/008171

structures, such as bone and joint capsule. In the
present invention, cartilageqglegradation includes, but
is not limted to cartilage erosion, |oss of surface

' i t f ' i ncr rosji.on. w.th
0SS B R, AR BRPEGa Rt bone
dmggﬁs,h agdelea%mﬂéﬁzfjortuif_ areasnoft obtfddatrﬂﬂitibobone remodeling.
subchrondra one thickening, m.crofractures, ) )
%%Sﬂ%W%ﬁYSQnQﬁ’QQSEé@F&‘{]eg'"SeM?ﬂ%mge'ssﬁrﬁ‘rﬁﬁ%s,s imwhich
a Lo o} 0 tih | ;
I GRS RORDIBLEIDRIO hol DGR lth ikintal, Bt RIS Nensity.
Vaseutarirationosiceuss t hyi tthe padliferatianheofk neapillarigs  daning the

B30 et Sl o P roce o THAFEY C T arRPALigRR buch as
ostsgurttaitiy. e for a nunber of synptons, which may be

remedi ed or at least relieved by the treatnent of the
non i nfl anmat ory mnuscul oskel etal pain or/and the

ot ) L & 2 > . '
Igﬁgalgg édsr@fHFPéd"EWat% tR83IrbBBht iﬂ‘beﬂﬁbﬁ, th@ﬁéﬁ-lﬁﬁﬁugag?% pain,

ent 1 nvention, non-inflammatorynuscul os
ipapartioulaanithenthe indr-inflamroatorg simusauloskeletal painn or/and non-

Jarther incl.udes, a.condition associ ated.with or/an .
ot el SHORRn ik aalt g CaBR iR Rt 6L i SBsBhed B swpting
orodritith arapskeaty oftiafdaninmatory Coand . sy¥tefee afelayureshi ér/and
condition is selected fromfatigue, sleep disorder,
gssentialhl Bo RRPINGSHEReS®e, chroni ¢ headache,

t enpor o- mandi bul ar joi nt dysfuncti on syndrone,

mul ti pl e chem cal sensitivity, painful nmenstrual

Since castjlage ssraneurale astecacthritipapain caor be mediated by effects of

cognitiye or nory inpairpent. nunbness and tingling, ...
cantfaqe; dearadalin o suHatindiad strdttdtssy Suchgaboie it joint
dapeliiendn dhe Presémningehtion] tartitages degrariationt ingludess but is not
dry eyes and nouth, frequent changes, in_eye .
"Hﬂ'g%dc?{? grarblageqerosion s losg,af iSHHQP? dptegsity aclefk fymation, and

increased erosion with joint motion.

In the present invention, structural bone changes include, but are not limited
to subchrondral bone thickening, microfractures, osteonecrosis,
osteonecrosis beneath bone surface, and weakend bone support of the
cartilage.

In the present invention, osteoarthritic pain includes, but is not limited to
osteoarthritic pain in the knee, hip, hand, or/and spine.

Non-inflammatory = musculoskeletal pain or/and  non-inflammatory
osteoarthritic pain may be responsible for a nhumber of symptoms, which
may be remedied or at least relieved by the treatment of the non-
inflammatory musculoskeletal pain or/and the non-inflammatory
osteoarthritic pain. Therefore, in the present invention, non-inflammatory



10

15

20

25

30

As used herein, the term"non-inflammtory arthritic

pain" refers to non inflammtory pain associated with
WwW@egogndiehused by arthritis or/and a conditi onPCT/EP2006/008171

secondary to arthritis. In particular,

"non-inflammtory arthritic_paLn" refers to

non-i nfl anmat ory nuscul oskel etal pain associated with

or/and caused hy arthritis.os/and.a conditiqn.. .
Blsaifees nattprant’ borRluRBtdl Bedarlitcoppin further
ihelLaé s ta tednditidh idskbciatéd wiRpland Baasé® sy tdhlihflammatory
can be inflamatory or non-inflammtory or both. In

puEcuasiRiet@nt PN t RE/ARdes ON-inflodmateRy peleoarthritic  pain.
F‘P%ﬂérbﬁw, QH@%Qﬁé{itiﬂH.Siguéé@E@defrah Paadd#é Ssllee disorder, jrritable
fanmmatory pa &hoort and Caused 'by

non-1n In associ ated w
boweéir synidrome, actdonicc heddache eerpordemandibutart jointt dgsfunction

such_as ost thritis. In anqther enbadinent of the .
syrace. | Eftonchemicalor eI PRl | Menstrual " periods,
PteH iRl etcHesPaipain,s Mermihg! IsGMBSST Yeognitive or memory
muscul oskel etal pain associated with or/and caused by .
impafrments nemknessaapdninglingh seesdiang: ynusclar Mitahing irritable
§ . rigdt e LN’y 0T,
G ETHEA e idfen, BRro ALY 1 oA R o eyes anc
rdosiby, dfrequesiuatHangaesc impaye egresgriptiom, diZzziness oandroinepaired
joints.of a subject, and includes arthritis associ ated
{iNgHoRecondary to conditions that are
notnecessarily primarily arthritic. Anong the nost
i mportant arthritic conditions is osteoarthritis
Amiusedchareia, the derm hinendnflammatety iartheiticypain” gefers to non-
: t 0ot : It C dpac i
RGRRRTEN, 71| 2SiaqiRel Wil oo CARSHT, oF AR Corldhd o
cdondjtiorh eseebnd&yi o hgdhotien jn |paskculat,k iign-Indlaenmatory arthritic

al.ken | ower alkynyl, ,aryl, aryl | al.kyl . .
R T hodin Ay mystioskelfEl | BB ssagipted witn
iRy eaiiséd By artiviils 6yaha@al kphditibn! saEhdane t@arthyitis such as
| ower alkyl, and R is unsubstituted or is substituted

ogteparthiritieast one el ectron wit hdrawi ng group, and/ or
at | east one

Pain related to arthritis, for example in osteoarthritis, can be inflammatory or
non-inflammatory or both. In one embodiment of the present invention, the
non-inflammatory musculoskeletal pain is non-inflammatory pain associated
with or/and caused by arthritis or/and a condition secondary to arthritis, such
as osteoarthritis.

In another embodiment of the present invention, the non-inflammatory
musculoskeletal pain is non-inflammatory musculoskeletal pain associated
with or/and caused by arthritis or/and a condition secondary to arthritis, such
as osteoarthritis.

An “arthritic condition” or “arthritis® as used herein is a musculoskeletal
disorder, usually accompanied by pain, of one or more joints of a subject,
and includes arthritis associated with or secondary to conditions that are not
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el ectron donating group; R is hydrogen or | ower

al kyl, | ower al kenyl, |ower alkynyl, aryl |ower alkyl,
W@papr/02es er ocyclic | ower al kyl, |ower al kyl PCT/EP2006/008171
heterocyclic, heterocyclic, |ower cycloal kyl, |ower

cycl oal kyl | ower al kyl, eachgunsubstituted or
substituted with at | east one el ectron donating group

and/or.at | east ope..cel ' ' * A :
B e Ak ATl ATPRG A brost Rt B hyidions
isbstenrtthritiowhichl daré idiapathic everintdriyh originylor segopdary to
heterocyclic, heterocyclic | ower alkyl, |ower alkyl

OF&r NS, |ower cycloal kyl, |ower cycloal kyl | ower

al kyl, or Z-Y wherein R2 and R3 may be unsubstituted

or substituted with at |east one electron wthdraw ng
Acaropoand Accoting émthe imventibe biasdhe generalftorgndagit) i s

O S, S(O , NR4, NR6, PR4 OrR A chem cal bond; Y is
hydrogen, |ower alkyl, aryl, Rpryl |ower alkyl, |ower

al kenyl, lower alkynH, [hal o, | het]erocyclic,

het erocyclic | owBr aMkyT;& TowghH T hBterocyclic and

Y may be unsubstituted or|{jsubptitutjgd with at | east

one el ectron donating graup akgd/ or @t | east one

el ectron wi thdraw ng group, provided that when Y is

halo, Z is a chem cal bond, or ZY taken together is
NRANRSR7, NR4ORS5, O\|R4R1;°rmﬁgsgb) PRAORS5, SNR4R7,

NRASR7, SPRAR5, PRASR7, NRAPRSR6, PRANRSR7Or N+R5R6R7,
NRAC- R5, SCR5, NR4AC-OR5, SC-OR5, NRANRS-C-OR6; Ol | O

V\,héreﬁ?I Ol

R is hydrogen, lower alkyl, lower alkenyl, lower alkynyl, aryl, aryl lower alkyl,
heterocyclic, heterocyclic lower alkyl, lower alkyl heterocyclic, lower
cycloalkyl or lower cycloalkyl lower alkyl, and R is unsubstituted or is
substituted with at least one electron withdrawing group, and/or at least one

electron donating group;

R, is hydrogen or lower alkyl, lower alkenyl, lower alkynyl, aryl lower alkyl,
aryl, heterocyclic lower alkyl, lower alkyl heterocyclic, heterocyclic, lower
cycloalkyl, lower cycloalkyl lower alkyl, each unsubstituted or substituted
with at least one electron donating group and/or at least one electron

withdrawing group;

and

R, and R; are independently hydrogen, lower alkyl, lower alkenyl, lower
alkynyl, aryl lower alkyl, aryl, halo, heterocyclic, heterocyclic lower alkyl,
lower alkyl heterocyclic, lower cycloalkyl, lower cycloalkyl lower alkyl, or Z-Y
wherein R, and R; may be unsubstituted or substituted with at least one
electron withdrawing group and/or at least one electron donating group;
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Il Ol | Re is hydrogen, |ower alkyl, |ower alkenyl,
or | ower al kenyl which may be unsubstituted or
wa a3t ed with at | east one el ectron w t hdr B@I/RB2006/008171
group or/and at |east one el ectron donating group; R4,
R5 and R6 are independently {fgdrogen, |ower alkyl,
aryl, aryl lower alkyl, |ower alkenyl, or |ower
al kynyl, wherein R4, R5 and R6 may i ndependently be
unsubstituted or substituted with at | east one

79599, S 05(@), | KK, AMRN PR, BRémithl Bonbieast one
el ectron donating group; R7 is R6 or COOR8 or CORS,

whi ch R7 may be unsubstituted or substituted with at

S G880 S A ORI e ety
halds yheterocyatig) heterecyelickidweraalityt, Hewar \dlkydrhetekydyclic and Y

. bsti t.uted bst i d with .
TRade bREuBRubIRD o suaRieh Tl Bt o4y Bnd &ibofibngonating
gic?‘!.g) ahafdratnedanghe %(ﬁf&ﬂﬂithé@ﬂngsgréuﬁ; pRsvidéd tisat when Y

) . Preferably the conpound according has the general
iFbaleuZds @ ehgmigaHbpngdror cH2 N -N- -Ri O R3 Fornul a

(Md) wherein Ar is aryl, especially phenyl, which is
unsubstituted or substituted wth at |east one hal o;

7R3 taken CtdyeGhemtisr BIRyNRSRs, | MREDRa| IGNR:Ran©OFR.Rs PR:ORs,

SN i, SBAERS R RER T M R e PRt R

NR.C-Rs, SCRs, NR4("3-OR5, SC-ORs, NR:NRs-C-ORs;
o

R's is hydrogen, lower alkyl, lower alkenyl, or lower alkenyl which may be
unsubstituted or substituted with at least one electron withdrawing group
or/and at least one electron donating group;

Rs, Rs and Rg are independently hydrogen, lower alkyl, aryl, aryl lower alkyl,
lower alkenyl, or lower alkynyl, wherein R4, Rs and Rs may independently be
unsubstituted or substituted with at least one electron withdrawing group
or/and at least one electron donating group;

R; is Rs or COOR; or CORg, which R; may be unsubstituted or substituted
with at least one electron withdrawing group or/and at least one electron
donating group;

Rs is hydrogen or lower alkyl, or aryl lower alkyl, and the aryl or alkyl group
may be unsubstituted or substituted with at least one electron withdrawing
group or/and at least one electron donating group; and
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conprising a conmpound according to Fornula (1b) or/and

Formula (lib) useful for the prevention, alleviation
W@r00a020103 eat nent of nuscle pain, in particul aPCHEP2006/008171

nmuscl e pain associated with or/and caused by a

pat hol ogi cal condition, or/apgd of a condition

associated with or/and caused by nuscle pain. The

"l ower al kyl" groups when used al one or in conbination
nisthdo8m@dr * groups, are lower al kyl containing from1
48 @Bcarbon atons, especially 1 to 3 carbon atons, and

may be straight chain or branched. These groups

i nclude nmethyl, ethyl, propyl, isopropyl, butyl,

[ spbutyl  tertiary, butyl | .. hexyl nd the,like.
raerabbiine SmRdlind SRATHINERES insBsNerat BRImbBRU) nf ng
froml1l to 6 carbon atons, especially 1 to 3 carbon
atons, and may be straight chain or branched. These
groups incl ude net hoxy, Het hoxy, Hor opoxy,
but oxy, i sobut oxy, tert-butoxy, pentoxy, hexoxy and the
i ke. The "ar&#_L r_al kyl ", gradups J ncl ggLRfor
exanpl e, benzyl, nyl thyFi phenyl ropﬁl, 1
phenyl i sopropyl , phenylbuty“, dijphenyl mefihyl , 1, 1-
di phenyl et hyl, 1, 2-di phenyl & hylRs and th@ |ike. The
term"aryl", when used alone or in conbination, refers
to an aromatic group which contains from6 up to 18
ring carbon atons and ufFdrem#lat(tibpl of 25 carbon atons
and | ncludes the pol ynucl ear aromatics. These aryl
&8P may be nonocyclic, bicyclic, tricyclic or
pol ycyclic and are fused rings. A polynuclear aromatic
conmpound as used herein, is nmeant to enconpass

ATl isyayllcesperially phenyt whishdisanasrbstituterngr sybsiétuted with at
t ai ni,ng. f KoM 1 i ,
GEFLNE G RO LSy, W B, RAAEZ B BboR? i fower

awagnedpeaidlly ineehyiol ynucl ear aromatics e.g., naphthyl,

ant hracenyl, phenant hrenyl, azulenyl and the |like. The
aryl group also includes groups |like ferrocenyl. Aryl

THe? éfémyirh/%nﬁaﬁupsstauédﬂo%c%d BN Bhamedoetiieal idowgskition
wth electron w thdraw ng_ or/and el ectron donating
cpnapnisingsa dearopowed according to Formula (lb) or/and Formula (lIb)

useful for the prevention, alleviation or/and treatment of muscle pain, in

particular of muscle pain associated with or/and caused by a pathological
condition, or/and of a condition associated with or/and caused by muscle |
pain.

The “lower alkyl” groups when used alone or in combination with other
groups, are lower alkyl containing from 1 to 6 carbon atoms, especially 1 to
3 carbon atoms, and may be straight chain or branched. These groups
include methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tertiary butyl, amyl,
hexyl, and the like.

The “lower alkoxy” groups are lower alkoxy containing from 1 to 6 carbon
atoms, especially 1 to 3 carbon atoms, and may be straight chain or
branched. These groups include methoxy, ethoxy, propoxy, butoxy,
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bel ow. The term "nonosubstituted am no,"” alone or in
conbi nation wth another tern(s), neans an am no

waawsoeaiaent wherein one of the hydrogen radi cBCHEP2006/008171

repl aced by a non-hydrogen substituent. The term
"di substituted am no," aloneq®c in conmbination wth
anot her tern(s), neans an am no substit uent wher ei n

'gﬁmﬂ%r%ﬁg%%g%g‘?‘?e’ﬂﬁ% W%ﬁcfﬁges € i dent i cal or

different. An exanpl e of a nonosubsti tuted am no
ubstiyent is th N-alkox 1 NO_Qgroup. exampl e of
esﬁﬁ '9W@édafsm9r@r°éa9§st e, f ﬁ%mpﬁn benzyl, ‘phenylethyl,
N-al up. éfg»@ | ke -
al kgﬁﬁfsygr ou;gmél t al m°ﬁ’3pf r 0%12 tou%(ﬁcar@%henyﬁnan 1.1
dipherydethyb rle2-diphenyletbyt anthibedikgr oups may be strai ght

chai ned or branched and may be in the Z or E form
Such groups include vinyl, propenyl, 1-butenyl,

Theoturre fayl”, drHun asgd aldn@eﬂrtlﬂrbdmbmélloﬁ ﬁa’ewltoﬂan aromatic
(E)-2- pentenyl, (2)-4-neth

Q(E‘)'p ahigh mntazn%%ﬁwp tcpé tl’gﬂﬂ R eggt@ms and yipcto a total of
BRLAFMRMd d'fhd Bf?nugliéﬁr afo M |l::§"’"ﬁ'iese aryl groups
AT APERd TR B gy Pioss o

yny IS an a contal ni ng car
may)rhe mahaeyglih ebisyelid, gﬁcycllmpnmlmchelanmererMemgs. A

| n?l ufjs;oﬁﬁﬁ%] Q%Yrr%‘&incg {.}%&yﬂejeﬁ'lé gyﬁﬁa’nt to encompass

b'&:yﬁﬁbfaﬁd ﬂ:rcyﬂkkflfulsed ardin@lﬁflt'mg)dyste”mﬁmmadhmg from 10-18 ring
hexynyl , 3- heX){(EI and the like. The t

C@W‘P’bﬁ‘FWP anghiam 19 89tal| of > 6rrboR aloms: ndiq aw' |g§Oldp includes
phén Palégﬁﬂ ﬂ'{é)UBoFy?iﬁH%'d?' 8“69?653 é@ 18 nBﬂHi_H}%Icarahﬂﬂacenyl

ato up to a‘total 5 carbon
pheoaothrenyl, @(zollemylrmyd tha Msaa&inel any| gm@gcalm: includes groups

GG Ay G AL BB A0 5 B B il

viith wiedtesh vﬁmrahm | ovédndl eelested o plar@ting gyﬂp‘é)lﬂsykiescnbed
cycl opentyl, cycl ohexyl, cycl oheptyl, cyclooctyl,
héﬁ@ﬂodecyl, cycl ohexenyl, cycl opentenyl, cycl ooctenyl,

cycl oheptenyl, decalinyl, hydroindanyl, indanyl,

fenchyl, pinenyl, adanantyl and the |ike. Cycloalkyl

Tihec terte < manesubstitsited raminct oalasne ay dn cegmbinagiopuyihnanyother

tgﬁan'?S H\késawstéﬁ %ﬂ‘llﬂ& substituent wherein one of the hydrogen radicals
is replaced by a non-hydrogen substituent. The term “disubstituted amino,”
alone or in combination with another term(s), means an amino substituent
wherein both of the hydrogen atoms are replaced by non-hydrogen
substituents, which may be identical or different. An example of a
monosubstituted amino substiuent is the N-alkoxyamino group. An example
of a disubstituted amino substiuent is the N-alkoxy-N-alkylamino group.

“Lower alkenyl” is an alkenyl group containing from 2 to 6 carbon atoms and
at least one double bond. These groups may be straight chained or
branched and may be in the Z or E form. Such groups include vinyl,
propenyl, 1-butenyl, isobutenyl, 2-butenyl, 1-pentenyl, (Z)-2-pentenyl, (E)-2-
pentenyl, (Z)-4-methyl-2-pentenyl, (E)-4-methyl-2-pentenyl, pentadienyl,
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nono or polysubstituted with electron w thdraw ng
or/and el ectron donating groups as descri bed bel ow.

WE-orHtisdre, the substituents nmay either be | PICEHEB20@P08171

exo positions in the bridged bicyclic systens. The
term"el ectron-w t hdraw ng aqgl-el ectron donati ng"
refer to the ability of a substituent to w thdraw or

Grtogal 74 A ashTE R M coup: ed the same
position in the nolecule. These terns are well

nder st god by one skilled in the art and are djscyssed
ing ed0hiewsr aetkyay| dS@ﬁbﬁﬁ?‘XPYWFOW CPNi@iRitch2 19dhRaRAnegtoms

a"i‘fadmgg'lfe sthsight Bhinetias WBII%@'&gngﬂﬁﬁl irﬁfﬂgcg/éé“&ch groups as

di scuSsion tRerein i s |ncorporate reln
etkyryl e prepyril et thudynyli 2Houtynyind-pentypyl, i 2roeotynyhaB-enethyl-1-

APl EReBITR 1-bkIhdh 2PNl PR gbtRerer,,
car boxyam do, aryl, quaternary amoni um hal oal kyl
such as trifluoraoneth aryl | ower al kangl ,

l, N
The asr'no;dw&ﬁdcxﬂea'kyﬁewhene@ﬁﬁena Q! FBnbipation is a
i ) o |
YRRl SR REARGTR * LB T PRt Ok anf g to o totl
of idh casbomtatpms. ethy [cyclalkyl rgroup& enaynb@ononhoeyslic, bicyclic,

il nBp Pl TR b otng | 1R, (el ¥ Yoyt may be
cahiplktely Gapirated!ios Ubdrtidiy (Sativatedi| Byashipley iricladel dyepropyl,
like. One of ordipary skill in the art wll appreciate

ayRiobutnecyFlopertyh Syelohesyk us¥eiohaeit.s welogsdyl. cyclodecyl,

ERPRRBITE | SyHBBHBTYL o0 cfeBRLR " UBREGRRy.  decainy.
hydreiodanyl, ihdamyd efanchyl, rpisenylo adeorardyip landethealive. Cycloalkyl
i608RS e B Br 4itg: rhte” Cofps g Blapb Rl B8 prpubatijuted or
o0 gl mulod i sedhormi s ecten oring
GRAYPSH @S| GRRS 'b&dﬁ%"oﬁ’s dﬁmerﬁﬁl?f%’bﬁﬁé %ﬁuﬁfﬂt@fﬁ"ﬁy"%ﬁl%‘be in
dntfd 6285 pb&iibné h?trﬁé'sﬁ&%&('t!‘ﬁlﬁgcﬁ@s efds.the prefix is

attached I's substituted ne or nore independently
sel ected hal ogen radicals. For

The term “electron-withdrawing and electron donating” refer to the ability of
a substituent to withdraw or donate electrons, respectively, relative to that of
hydrogen if the hydrogen atom odcupied the same position in the molecule.
These terms are well understood by one skilled in the art and are discussed
in Advanced Organic Chemistry, by J. March, John Wiley and Sons, New
York, NY, pp.16-18 (1985) and the discussion therein is incorporated herein
by reference. Electron withdrawing groups include ha-lo, including bromo,
fluoro, chioro, iodo and the like; nitro, carboxy, lower alkenyl, lower alkynyl,
formyl, carboxyamido, aryl, quaternary ammonium, haloalkyl such as
trifluoromethyl, aryl lower alkanoyl, carbalkoxy and the like. Electron
donating groups include such groups as hydroxy, lower alkoxy, including
methoxy, ethoxy and the like; lower alkyl, such as methyl, ethyl, and the like;
amino, lower alkylamino, di(loweralkyl) amino, aryloxy such as phenoxy,
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exanpl e, hal oal kyl neans an al kyl substituent wherein
at | east one hydrogen radical is replaced with a
Wh 2006420103 adi cal . Exanpl es of hal oal kyl subst i PCIEEP2906/008171
i ncl ude chl oronethyl, 1-bronoethyl, fluoronethyl,
di fluoronethyl, trifluoronetgyl, 1,1
,1-trifluoroethyl, and the like. Illustrating further,

eebt 18k AR ; Tftra ke RRbld. SR e Gy Bfoicithio)
aneidihedlike. Dserof @fdidtan 8killdh khs Yars wils bpprediate thac o of the
chJor omret hoxy, 1-bronoethoxy, fl uoromnmethox

aleresaish SRstitesats rpay beuansidarad g b@aﬁlgetrﬂﬂ%{t’maﬁgg or electron

Vi y " . I if L LOT ’ d
vyftirpbitRy Yfidey Uittt chefnical, cohfitiphBO/MIBICARSY, 1REpresent
inverdiont centemplatesbany taonebination ofosubstiteentsnselectedgtsom the

radi cgl ...t hose hal ogen radicals may be identical or
a&oygaagmuf?ecﬁmwg. ot herw se stated. The term "acyl"

i ncl udes | ower al kanoyl containing from1l to 6 carbon
atons and may be straight chains or branched. These
Theotata "haloyu s, r\aéﬂg%'ka'ﬁﬁlué’,esfﬂ}i%?l chigrey );qrgmo, iodo and the
iRgOPi onyl, butyryl, isobutyryl, tertiary butyryl,

pent anoyl and hexanoyl. As enpl oyed herein, a
heterocyclic group contains at |east one

ul fur, nitrogen or_exyagen Lj but.af 6 ma
Thi fefs "ty ot H80 G RRS dlk i utiithis™ B TRy be tower
ANl esdufitledalbvelps contenpl ated by the present
i nvention i nclude heteroaronatics and saturated and

partially saturated heterocyclic conpounds. These

T*H:étElre‘ﬁ‘ky‘ﬁ'aioe?n&fﬁ%té%ethﬁfﬂ%cé’@ﬁétﬁuerjﬂi tﬁzﬁﬁﬁibﬁ’thér i€ )ﬂé% ?lched

or polycyclic and are tused rings. ey may prefera
is subsiitntedowitb aree of myratindependéntly setected dtakdgers radicals. For

' b d | of - b
Sl ECHRI a0, Bo' 36h  Plebthubl FneR Rt st one
Hydeogen eadicarisbrptaded aitbcy Halogen Redicak ébigthplee of haloalkyl
het erocyclics include furyl, thi en%Ib,ropyrazol yl

sypstisiepls  mepRiadsy r r ahieromeinyaz ol J1bromaehyl | fluoromethyl,
difticteRiethy!, Qﬁmo)&#etpyﬁof,‘?hat?rﬁiu)s!r ethge_xa?}@'t?ié’like. lustrating
yl " py , 70 ho yl,

pi peri , rroliny pi perazi ny
furtherz ofhaloalkexy’amsans, ansatioxyokybstitoent ovhergin at least one

VRS el rerfRd Y 2 PARRER Gl Fxaples of haloalkoxy
subgtiuenys , ingludeol ichiirotiethoxy, 1-bromoethoxy, fluoromethoxy,
difluoromethoxy, trifluoromethoxy (also known as “perflucromethyloxy”),
1,1,1,-trifluoroethoxy, and the like. It should be recognized that if a
substituent is substituted with more than one halogen radical, those halogen
radicals may be identical or different, unless otherwise stated.

The term “acyl” includes lower alkanoyl containing from 1 to 6 carbon atoms
and may be straight chains or branched. These groups include, for example,
formyl, acetyl, propionyl, butyryl, isobutyryl, tertiary butyryl, pentanoy! and
hexanoyl.

As employed herein, a heterocyclic group contains at least one sulfur,
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i m dazol i nyl, imadazolindinyl, pyrrolidinyl,
furazanyl, N-nethylindolyl, nethylfuryl, pyridazinyl,
W@ uorhrddhyl , pyrazinyl, pyridyl, epoxy, aziriBECHBP2006/008171
oxetanyl, azetidinyl, the N-oxides of the nitrogen
contai ni ng heterocycles, suciyas the N oxides of
pyridyl, pyrazinyl, and pyrimdinyl and the |ike.

AL Ge L B N A T e toms i

tiee &ﬁig{] 011h@| qrtﬁérouycﬂc cgrbaps Teentemplated edy itheepresent iinvention
are thi enyl, ol yl, . benzof ur

Hq%thﬂt%rmrom,aﬁgg qn sa{é{rﬁgﬁdpgpd opy]traﬁmaypf@m% )Iﬂeterocyclrc
inds: TW:r Z hB¥ro yéﬁcg Ybe rﬂﬁhi)&%iicn%cyd% trrcyclrc or

pyrr azi nyl he pre erred terocyclictc Is a
pmlydyehe@rideaa fused nngso'rlf’peunvaymrefearablyccmtay\ up to 18 ring

oSBT S5 RS b Sebon by bna L L up 1o 25

carrﬁfrebtcﬁds hvherrrétéﬁddy@ﬁc@eee falgey intended )6 iilylide Ithe so-called
anot her preferred enbodi nent the heterocyclic is

b@é'lz@h?f@dowfdﬁﬁf urRgPresentatives Jneterqqyclies bSPCB{dq efargyl othienyl,

ng%%slylgléﬁrolgf OHm‘éﬂ)WIB{IﬁBI?p m[iﬂibmlg'azo g oxazolyl

ispthiazoly, isoxazolyl, dpmﬂrrdybxaymbMyl armarannnakoqgvrhplyrimtreazolyl,

LRI 4o bt B oy, borzorazony

t@lﬁ‘ﬁﬁﬁir@ﬁ]% f r gywahyl, Y| indagbivily | pupiyl, mrddﬁmhyl arpifrazolrndmyl
oxazol preferred conp ounds are those wherein n

Imsdarzohamlt dme(dazzv}mdmyil (méep lidipyl, teﬁ“r"%%?ébﬂ-r d&smethviindolyl,

| nv ntr on‘fﬁ%1 b’gf E?r grgdr&g"a’ggmgﬁh R ﬁ’f@?& epg)v\g,?%zmdmo,

oxiekarly], a;sq:tuhn;all |t;1eUdfmgvdesemdbeahitrpgehmtain%garheteﬂweyclm

henyl .ri r eof substi.t ted substitut ed
BB e Mot A a ey, APy dhine e
Hétefobyeile @@o@@lm@y b%uuhsmthaﬂed élerrtbno 69 polysabstituted with
preferred Ri is Hor |ower alkyl. The nost preferred

eﬂ@CtEﬂerB ﬁ?%ﬁgrﬂf(a"%@cﬁp@fd@ﬂaé'dgegr%ﬁ -on donat i ng
substituents or/and el ectron wi thdraw ng substituents

are halo, nitro, alkanoyl, fornyl, arylal kanoyl,

They| preferredr dusterqcyclics are thienyl, furyl, pyrrolyl, benzofuryl,

benzothienyl, indolyl, methylpyrrolyl, morpholinyl, pyridiyl, pyrazinyl,
imidazolyl, pyrimidinyl, or pyridazinyl. The preferred heterocyclic is a 5 or 6-
membered heterocyclic compound. The especially preferred heterocyclic is
furyl, pyridyl, pyrazinyl, imidazolyl, pyrimidinyl, or pyridazinyl. The most
preferred heterocyclics are furyl and pyridyl.

In another preferred embodiment the heterocyclic is selected from furyl, furyl
substituted by at least one lower alkyl group preferably containing 1-3
carbon atoms such as methyl, pyrrolyl, imidazolyl, pyridyl, pyrazinyl,
pyrimidinyl, oxazolyl, and thiazolyl, more preferably from furyl, pyridyl,
pyrazinyl, pyrimidinyl, oxazolyl, and thiazolyl, and most preferably from furyl,
pyridyl, pyrimidinyl, and oxazolyl.
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car bal koxy, carboxam do, cyano, sulfonyl, sulfoxide,

het erocyclic, guanidine, quaternary amoni um | ower
w@Rwend193 | ower al kynyl, sul fonium salts, hydrBXEEP2006/008171

| ower al koxy, |ower alkyl, am no, |ower alkylam no,

di (1 oweral kyl ) am no, am na ppwer al kyl, nercapto,

nmer capt oal kyl, al kylthio, and al kyldithio. The term

i bl e QAAPBARAE O herBRLAORL D, AULHLGPD). 1 n-o)
arldetedipebtides Eap4Y ard blsopemitempiated|tedie withiottas scgpe of the
or/and electron wthdrawi ng groups are halo or | ower

IRYRWBN. nost preferred are fluoro or methoxy. These
preferred substituents may be present on any one of

the groups in Fornula (Ib) or/and (lib), e.g.

e prSered, vatues Rf, RRs aryRlowee allejﬂ\despecﬂald;abeneyi aeplecnally

RS ihermltet pheBVR S el LELinknly e, B Gy iuted with

elotrer donating f@up@@ﬁm elbbtr@ﬁWmdta\nM%lgr@@ps such as halo
t hi onet hoxy, thioethoxy; thioaryl oxy suc

(el-o enoxy; am no; al kyl am no, such as nethyl am no,

et hyl am no; arylam no, such as anilino; | ower

di al kyl am no, such as, dinethylam no; trial kyl
Thenprefemred &qtis Hhodloswsrralkylall kg InhgstraefentedhRa group is methyl.
aryl hydrazi no, such as N nethyl hydrazi no,
Nphenyl hydr azi no, carbal koxy hydrazi no,

ﬁf@lﬁf@ﬁeymr eftttonnanating Gsubstitienty czmahfdnéleétm c’withmawmg
)Gér oxyI am no, such as_N-hydroxyl am no

nisaRe halawitos plkansyvbi farmyls ﬁrlé’al"@\-N@V' aﬁrb(kﬂ)d CabeXY'

I n
L7 A A SIOIAE AR, dann
quaéerna{ry\l( Bghoriun, wHewer nalke8yhntbweero alkgnyl, sulfonlum salts,

' dent | v | | kvl ] 1 j 7 0-

RSRE TR bl Sk, AR IONE BIAAEES it
dmmr aflikoovesr akyl, (wegaptd\hbEXdapioaliyyidalkylthio, and alkyldithio.
het erocycl | cam no, such as Sérazo yl am n

Thes fam LaulfERD T b asssc MArCABIS: COBHARP vakYk apg alkyithio,
Wil the R %r?ﬁyﬁﬁuﬁor fﬁco@ﬁﬁ%‘égé% eitkyiGiR6 O WsdGally preferred

noi eti es a: JI'l -R50
electron donating or/and electron withdrawing groups are halo or lower

alkoxy, most preferred are fluoro or methoxy. These preferred substituents
may be present on any one of the groups in Formula (Ib) or/and (lib), e.g. R,
R1, Rz, Rs, R4, Rs, Rs, R's, Ry, Rg, and/or R s as defined herein.

The ZY groups representative of R; and R; include hydroxy, alkoxy, such as
methoxy, ethoxy, aryloxy, such as phenoxy; thioalkoxy, such as
thiomethoxy, thioethoxy; thioaryloxy such as thiophenoxy; amino;
alkylamino,' such as methylamino, ethylamino; arylamino, such as anilino;
lower dialkylamino, such as, dimethylamino; trialkyl ammonium salt,
hydrazino; alkylhydrazino and arylhydrazino, such as N-methylhydrazino, N-
phenylhydrazino, carbalkoxy hydrazino, aralkoxycarbonyl hydrazino,
aryloxycarbonyl hydrazino, hydroxylamino, such as N-hydroxylamino (-NH-
OH), lower alkoxy amino [(NHOR;) wherein R is lower alkyl], N-lower
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L (CHn or those corresponding partially or fully
saturated formthereof wherein nis O or 1, and R50 is
WOR@7/02M0&| ectron wi t hdrawi ng group or el ect r oPCT/EP2006/008171
donating group; A E L, J and G are independently CH,
or a heteroatom sel ected fropgthe group consisting of

N, O S; but when nis O, Gis CH or a heteroatom

SFRASERY A AR 8 ORI o B b eRgfidky.
IdWénerQIRytDﬂWromeﬁinb I ke, [Nl‘Rw)mR)ée wisdreirmaRoyyeahd R. are

mpiety 1s a five nmenbered ri

mhlle [ IS

ingaransiendyi lewsbiadeyl, iand,od (Té g}cﬁﬁwlam'do such

N I 0 I|
S SRy, Ginfphdces %@&%ﬁ?ﬁﬁ‘%&ﬁéﬁ%ﬁ  JH(RELR): and
heterogpelmayninocsudh as ipyrazoyamding.ct ed her ei nabove
contains a nitrogen ring atom then the Noxide forns
are also contenplated to be within the scope of the
Thev gsteférred VieteréBydlic Rifoups ardpsresentiivei ©folR,t thd R; are
above formula, it may be bonded tothe majn chain by a
MORRFYEHS Bo ﬁrérr@ﬁmhmeﬁ h?tfﬁ@cuchm%?tmsow formula:
additionally be bonded to the main chain by a nitrogen
ring atom O her preferredanoieties of R2 and R3 are
hydr ogen, aryl, e.g., @héﬁyFT\ﬁryl al ky], e.g., benzyl
and alkyl. It is to bejunderstpod that the preferred
groups of R2 and R3 mayl be unsubS$$ttuted or nono or
poly substituted with &sectrort donating or/and
el ectron withdraw ng group$CHht is preferred that R2
and R3 are independently hydrogen, |ower alkyl, which
is either unsubstituted or substituted with el ectron
onithdsl egiregpaiding paetialanor fillg shaturatetbfori thgrgofowherein nis 0
such as | ower al koxy (e.g., nethoxy, ethoxy, and the
of ilk@Nd N hydroxyl ami no, N-1ower al kyl hydr oxyani no,
N- | ower al kyl - O | ower al kyl and al kyl hydr oxyamni no.

Rso is H or an electron withdrawing group or electron donating group;

A, E, L, J and G are independently CH, or a heteroatom selected from the
group consisting of N, O, S;

but when n is 0, G is CH, or a heteroatom selected from the group consisting
of NH, O and S with the proviso that at most two of A, E, L, J and G are
heteroatoms.

When n is 0, the above heteroaromatic moiety is a five membered ring,
while if n is 1, the heterocyclic moiety is a six membered monocyclic
heterocyclic moiety. The preferred heterocyclic moieties are those
aforementioned heterocyclics which are monocyclic.

If the ring depicted hereinabove contains a nitrogen ring atom, then the N-
oxide forms are also contemplated to be within the scope of the invention.

When R; or R; is a heterocyclic of the above formula, it may be bonded to
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It is preferred that one of R2 and R3 is hydrogen. It
is preferred that nis one. It is nore prefered that

Wo2742dodne of R2 and R3 is hydrogen. It is eBRGEEPAWD$/G8171

preferred that in this enbodi nent, R2 is hydrogen and
R3 is lower alkyl or ZY; Zi$4O NR4 or PR4; Y is
hydrogen or Iovver al kyl ; ZY is NR4NR5R7 NR4AOR5,

AR7, . NR4 or NR4C eci

5 By DR A G e ReToarLom (nep sl d3 RhETREAGgtinally

becydrided toythehiai\chigiy Biea pitbsder ihg@term. unsubst it uted
wWith an el ectron donating or electron w thdraw ng

group, NRACORS5, or ONR4RY, In yet anot her especially

hSF ?Féﬁgrq%n@n Bf Rn a st i u? %dﬁ?&éﬁ%&?l "t ugé?‘érfyllﬁ any|

dﬂwﬂ,rmgy, anZybaadallkybxy NR4CRS or ONR4AR7, wherein R4,
R5 and R7 are independently hydrogen or lower alkyl, R
is aryl lower alkyl, which aryl group may

IDRINGUBST ikdErSthadl thatb e tptefitred igrodps BfERL &M Rs; may be

W thdrawi ng group and R is lower alkyl. In this
usstbstiteted Qry m%‘QTﬁgtP?JVeﬁFlébS’“é‘éFeﬂh‘A’ﬂthaP&ﬁCtrP@ greating or/and

t d t h
pr egehr r egaﬁgp ﬁﬁbpégh'_\}? %@%HC}Hégﬂ r%’ ereoindlagehaently
hyldkggergr mwerwaikyh Mlctmssbetthemumdubstlmtéﬂstort aubstltb;ed with
Rt WthKawing i s i patensaNERrartbS; i, A lower
awcsa‘yer(é@d nhéthokp, iethdxdr as@ntheanikal K W-hgdrsplamiab, ag-lower
nmet hyl, which is unsubstltuted or substituted by an

alinydlydroxy aming.i Nrdpwe sy -Qroweeatind and atkrhrdroxyagiapn
R4, R5 and R7 are independently hydrogen or | ower

al kyI. It is preferred that the el ectron donating
lpisqrpfaersed that onel fdRyandRg isbpdmgenl. y net hoxy or
ethoxy. It is preferred that R2 and R3 are

i ndependent |y hydrogen, |ower alkyl, or ZY; Zis Q

N8BS referfddhat n is one.

It is more prefered that n=1 and one of R; and R3 is hydrogen. It is especially
preferred that in this embodiment, R; is hydrogen and R; is lower alkyl or
VA S

Zis O, NR, or PRy; Y is.hydrogen or lower alkyl; ZY is NRsNRsR7, NRsORs,
ONR4R;, NR4C-Rs or NR«C-ORs.

In another especially preferred embodiment, n=1, R, is hydrogen and R is
lower alkyl which may be substituted or unsubstituted with an electron
donating or electron withdrawing group, NR,;ORs, or ONRsR;,

In yet another especially preferred embodiment, n = 1, R, is hydrogen and

Rs is lower alkyl which is unsubstituted or substituted with hydroxy or
loweralkoxy, NRsORs or ONR:R;, wherein R;, Rs and R; are independently
hydrogen or lower alkyl, R is aryl lower alkyl, which aryl group may be
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Y i s hydrogen or lower alkyl or ZY is NRARSR7, NR4AORS5,
ONR4AR7, NRAC-R5 or NRAC-OR5. OO It is also preferred

WO pwr/0R1DE aryl | ower al kyl. The nost preferr eBCHED1006/008171
for Ris phenyl. The nost preferred R group is benzyl.
In a preferred enbodi ment, _tgw_aryl group nay be
unsubstituted or substituted with an el ectron donati ng

or. electr h Wi, N r Qu f.th ryvl. rin
(PouBREldd Br Sybshited Wil BisctionLyRpftaWing' giub"aRl R is
I@M@ﬁélkwﬂ@ﬂ'uwerhb@dinﬁérﬂqt isamost prdeasd MBaltagV s pheny!, which
especi allép;)n t he aryI rlng The nost preferred
'%P@%'#b%ﬁu ofcrubstiiged withhhaler R i s hal o, especially
fluoro. The preferred R is |lower alkyl, especially
methyl. It is nore preferred that Ris aryl | ower
laiskyreferned Riati B, isohwdrogehkyand Raris hgdrqgen‘ e alityl group which

S ARSI, SRRRRRES ) o B Rl B3 o Scton

vafHarawirkp gﬁﬁlp?\bi ZYTRH fiyis preferfed eﬁtﬁlﬁﬂmteht Gdlsbmo%é preferred
el ectron donating or electron w thdraw ng group

thati Rs igripydroger am aufy.l gEQW/ FuCh aéﬁne@ybémly is s«mew&mufed or
shpst.@éfd b féweéardwaaﬁéﬁhgg g;tnrsgf, - NEDSIRL b INRIR D viferein

ron onatln or el ect davvlng group and
R4s Rsamet Ralakeg Imdépertdently&ytdvdgmm lower atkyhdt & preferred that
referred hat R3 i s hydrogen, | ower .al kyl .grou
138 FRIEPER AGHATRD! SrHR oh IRek LaRetbs e, pasraighy’ Hethoxy or
eth®@t.ron donating group, such as |ower al koxy, (e.g.,
nmet hoxy, ethoxy and the like), NRAORS or ONR4R7Y
wherei n these groups are defined herei nabove. The nost

ST FEPRO AR ARG e Rn ey, By 2v
Anise®eNR, or PRy;
Y is hydrogen or lower alkyl or

ZY is NR:RsR7, NR,ORs, ONRsR7, NR,C-Rs or NR,C-OR:s.

y)
It is also preferred that R is aryl lower alkyl. The most preferred aryl for R is
phenyl. The most preferred R group is benzyl. In a preferred embodiment,
the aryl group may be unsubstituted or substituted with an electron donating
or electron withdrawing group. If the aryl ring in R is substituted, it is most
preferred that it is substituted with an electron withdrawing group, especially

on the aryl ring. The most preferred electron withdrawing group for R is halo,
especially fluoro.

The preferred R, is lower alkyl, especially methyl.
It is more preferred that R is aryl lower alkyl and R; is lower alkyl.

Further preferred compounds are compounds of Formula (Ib) wherein n is 1;
R: is hydrogen; Rs is hydrogen, a lower alkyl group, especially methyl which



10

15

20

25

30

Ar is aryl, especially phenyl, which is unsubstituted

or substituted with at |east one el ectron donating
WQe®Wa02m03 el ectron wit hdrawi ng group, especi al PGT/ER1006/008171

Ri is |lower alkyl, especially containing 1-3 carbon

atoms; and R is as defined hggein, but especially

hydr ogen, |ower al kyl, which is unsubstituted or

SRRy o B S UL BB r 2
mflgféme@rilhﬂiw@aﬂl@l isachhas | REHYreinn tie 0@/, grep is

alké group which is unsubstltute or substitute by
ugsu 5@@ted>noaoﬁabswgl eff oMth npa ORleciroronanating ¢ of s 'electron

e R A A L D e R R

poefeOedUiRat Ricisdiydregen sa igweoaiky! group, ksspectaltyametimd, which

oy bbbt ey cERoR AL ol Sheas Wt Ak, e.0.

nﬁé’thbi néth@xﬂt"éhdctﬁéhMé)aNRQ@RsHﬁ@m whetgihithdséigrops are
he nost preferred R3 is CH2-Q wherein Qis

d@@ﬂﬁ@)ﬁﬁ?remﬁéoﬁﬁst preferred aryl is phenyl. The nost
preferred halo is fluoro. Yet another preferred
enmbodi nent refers to n=1 and the conbination of Ri
Thei mgst preferrat icpmpounidsi utilizgd laré thase ofithet bommula (1ib):
preferably 1-3 carbon atons, nore preferably nethyl;
R2 being Hand Rin Forrmula (Ib) being unsubstituted

or substituted benzyl ,Hin part Hcul hal osubsti tuted
benzyl, or Ar in Fornu|a (M) t%ei ng unsubstituted or
substituted pheng _uNpaLchubaL.a;Lo%lbsifiq ut ed
phenyl. In this conbl natio Rj is as fi ned herein.
I n anot her aspect, the con'goun of theO(Eresent
invention, in particular t ound Formula (Ib),
is represented by Forrmula (I11) Formula (111) or a
pharmaceutical |y acceptabl e salt thereof, wherein Rg
|s one or nore substitud@rnuladpkndent|y sel ected

%@H he group consisting of hydrogen, hal o, alkyl,
enyl, al kynyl, nitro, carboxy,

Ar is aryl, especially phenyl, which is unsubstituted or substituted with at
least one electron donating group or electron withdrawing group, especially
halo,

R, is lower alkyl, especially containing 1-3 carbon atoms; and

Rs is as defined herein, but especially hydrogen, lower alkyl, which is
unsubstituted or substituted by at least an electron donating group or
electron withdrawing group or ZY. It is even more preferred that Rs is, in this
embodiment, hydrogen, an alkyl group which is unsubstituted or substituted
by an electron donating group, NR,ORs or ONR4R;. It is most preferred that
R; is CH;-Q, wherein Q is lower alkoxy, especially containing 1-3 carbon
atoms; NR,;ORs or ONR4R; wherein R, is hydrogen or alkyl containing 1-3
carbon atoms, Rs is hydrogen or alkyl containing 1-3 carbon atoms, and R;



10

15

20

25

fornmyl, carboxyam do, aryl, quaternary ammoni um

hal oal kyl , aryl al kanoyl, hydroxy, al koxy, am no,
wa@lkwyhzorno, di al kyl am no, aryl oxy, nercapto, PCT/EP2006/008171

al kyl t hi o, al kyl mercapto, and disulfide; R3 is

selected fromthe group conspmsting of hydrogen, alkyl,

al koxy, aI koxyal kyl', aryl, N-al koxy-N-al kyl am no, and

. N al, kox an I al koxy, al kenyl
|s[;|h&dr£ n(gfl ar]8¥ o‘i?ﬂga'f‘f—{‘da?cﬂ%x’ﬁ?ﬂ?té% Formula (111) are

| ower al kyl, al koxy, alkenyl and al kynyl groups haV|ng

no nore than 6, npre ty call¥ no nore than 3, car
Theomest prefarrgd R isrHs. ﬁ’ﬁ)ga,qs prgfesiassiRy @&He@-.\ﬁhﬁrem Qis
n? gpd of Formula (111) are independently selected

rom nydrogen and halo, nore particularly fluoro,
substituents In a particular aspect, R3 in a conpound

ATt b o B Bk s mor.

partl cuI ar aspect, R in a compound of Fornula (I II)
is ClL 3alkyl. In a rmre particul ar aspect, no

Ytqiaamsmr mf@rmggtqm%wfnerg refarsrte ranhaamthetmamaﬂen of Ry

t
oxymtlﬁéld&]tﬁlﬂhﬁ:q Qﬁf&?b‘bh'ﬁ‘oé(tBﬁ}f #@ r%ﬂg.l ng dg‘?goﬁ atoms,
rmeneetprefqratrlynanemydt HR i beingt Hryl andh® nnsthJrrnﬂar (ib) being

FRTBSHDIES o SuBERisen Arnayl o RrstisuiBr Spemsed benzyl, or
Arl meﬁﬁﬁhléeQIlb) bem% unsubstltuted or substituted phenyl in particular
(R) - 2- acet am do- -.et hoxy- propi onam de;

h@lcrsémytutﬁd fbenyl. J@@@r@ﬁ@'ﬂ@ﬁ'¢%ﬁ@§é§z‘§ﬁﬁ%ﬁ lerein.

O et hyl - N-acetyl - D-seri ne- p-fl uorobenzyl - am de;

N-acetyl - D- phenyl gl yci ne benzyl am de; D1

In Z2nOthed- aspaxtthtHengdmpoundnofribe- Present inviemdioac i iparticiilar the

BB ATIHIR SR SrheRsseniad by SRARa i ¢ aci ¢

benzylam de. It is to be understood that the various
conbi nations and pernutati o'[l]s of the

B H
0 S N S P
FL

P
Ry \——

o—0

3

Formula ()

or a pharmaceutically acceptable salt thereof, wherein

Rs is one or more substituents independently selected from the group
consisting of hydrogen, halo, alkyl, alkenyl, alkynyl, nitro, carboxy,
formyl, carboxyamido, aryl, quaternary ammonium, haloalkyl, aryl
alkanoyl, hydroxy, alkoxy, amino, alkylamino, dialkylamino, aryloxy,
mercapto, alkylthio, alkylmercapto, and disulfide;

Rs; is selected from the group consisting of hydrogen, alkyl, alkoxy,
alkoxyalkyl, aryl, N-alkoxy-N-alkylamino, and N-alkoxyamino; and

Ry is alkyl.
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Mar kush groups of R, R2, R3, R and n are contenpl ated
to be within the scope of the present invention.

wOoRgoNan3 t he present invention al so enconpasBEEEP2006/008171

conmpounds and conpositions which contain one or nore
el ements of each of the Markpgh groupings in Rl, R2,
n and R and the various conbi nati ons thereof.

R3’ . .
AR, ST SO 576 K SRR AL ar
Idveercalkgh @ixyn aﬂ@ﬁyl gsﬁtilémywﬂdioaﬁs( havihgahd ntdretthen 6, more

sybstituents of , respect to each

tyRicaly 8¢ mpreﬁhen@oﬁa&ﬁmgtqmw ized in the present

invention may contain one or nore asymetric carbons

and may exist in racemc and optically active forns.

IrT lee paditiularuaspéatn Rer subsliteents iasgreampound af foormoda (bHE) are
herteDorbform wn in th

et SR1Bkar, rBHh hykkoden ARd, nARE Rard sietiedhty fuoro,

sgggnt@bafs be described as Ror Sin the
Cahn-Prel og-1 ngol d nonmencl ature system All of the
various confi gurati ons around each asymmetric carbon,

I "af'dé‘i*h&ﬂaF ééf'@%neé‘aé& PIEAS cﬁnﬁorg'l'rnﬂétngﬁf‘?g%ﬁ?oﬂ%lkyl

as race ures a m xt ur es i omers
phiieayt, &N-atkoxy N-atkylamincmoeNealkoxyarhitceed by t he present
invention. In the principal chain, there exists
asymmetry at the carbon atomto which the groups R2

Ieapdricalar agpéetc Reih aWtﬁﬁ%@umé of. Fotrhglac@inpie lmdasalkf/l t he

present invention is of the formula Formula (1V)
wherein RR Rl, R2, R3, R4, R5, Re, Re, R, Re, Rso, Z

|ﬁ%%8ré‘§§n%%|é’r%égr§% hrPcf ﬁ'\’dr@‘{ﬁbﬂ oneSRY/SEESLRGER 8! ﬂJo'?S and all

term cohfigurati refer to the contigurati
OMQrSn(arehmydamgmn aRaonlst cselddted RDNaNtherx3geoup con3|st|ng of

FbBENRC, Rhehyf Sin8tbkSdneRyiaiingn aher Bimehprygmino;

aadm;"slmg{myu conflguratlon such as Dor L, it is to
be understood to nean the D or L stereoi soner at the
carbon atomto which R2 and R3 are attached. However,

Thb rﬂbgfr’%r;e‘ﬁéﬂréd%énﬁidun%ﬁﬁb%% enantiomers and

(R) -2-acetamido-N-benzyl-3-methoxy-propionamide (lacosamide);
(R)-2-acetamido-N-benzyl-3-ethoxy-propionamide;
O-methyl-N-acetyl-D-serine-m-fluorobenzyl-amide;
O-methyl-N-acetyl-D-serine-p-fluorobenzyl-amide;
N-acetyl-D-phenylglycine benzylamide;
D-1,2-(N,O-dimethylhydroxylamino)-2-acetamide acetic acid benzylamide;
D-1,2-(O-methylhydroxylamino)-2-acetamido acetic acid benzylamide.

It is to be understood that the various combinations and permutations of the
Markush groups of Ry, Rz, Rs, R and n are contemplated to be within the
scope of the present invention. Moreover, the present invention also
encompasses compounds and compositions which contain one or more
elements of each of the Markush groupings in Ry, Rz, Rs;, n and R and the
various combinations thereof. Thus, for example, the present invention
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other chiral centers, if any, present in the conpound.

The conpounds of the present invention are directed to
W@PRW07080Dpt i cal isoners, i.e., the conpounds BET/EP06/008171

present invention are either the Lstereoisonmer or the

D-stereoi somer (at the carbopggatomto which R2 and R3

are attached). These stereoisoners may be found in

m xt ur of . t L and st ereaqi soner, £..9,, l[.acem c .
drfitipBle et cRu BRY, oo e s fiEp opf e ehpSfllefits isted
Heréinabb9€ ihscombipaerNWitRfariyoaid! @l of Yie isabbli@eRts of R,, Rs,
configuration, preferably substantially enanti opure,

ansRVith respest i eaeh ¥aluerof B penzyl which is
unsubstituted with at | east one hal o group, wherein R3

Is CH2-Q wherein Qis |ower al koxy containing 1-3

Tder bompauads witidedtinribienpiéisent imeentiph. mBy edantainl gnd& arsmore
unsubs&itut d benzajl or he z&}l substituted wi hh att. f
SYHUP it CAROES R RBG AN AN 1SS ??ﬁ’ﬂ'&r%”‘é;r%‘ﬁ? y active forms.
THe!BehfdUirafibh \ar80Ad idaehUasy meeii® sambod cam eensiftfgithe D or L
i nvention may have at | east 88% fpreferably at 90%

fagnelt is wrell kiawn in theagtthattheygonfiguration agpungh e, chiral carbon
ti rJ [ e Sercleigy og the .y -

#ﬁ@gprcgggrﬁl&c%o%%cs rrayn%orfﬂh ggdlgt i'@ntrgélalt?éhgélﬁ\%ehal I.ngold

ndnmendlatune s systerms Adl eofc dhe e variatied configurationsi aredre each

scope f)f thi’S inan.i on incl.udi ng _m.xtures qf .tr{e
aSYINDsIFiCAtPRR: MGUHING the VAHRLS s0p0NAmSFS And digsiprenrpers as
walReURtemie saardsPafd mikiufes BRtentidAters D diakterédners or
and 5, 773. 475, the contents of both of which are

hatk @re spatesapipied by the presentiRveriiofounds utilized in

the present invention are useful as such as depicted

in the Forrmulae (Ib) or/and (Md) or can be enployed in
InHbefprinnipd! chain,sthene \@xists cisyimmetrysatdheatarbenmatotrhto which

resence gf the free apino gr . Thus he conpounds
B GhRs) e 2o cipantegis. WA Safct It GORGS of the
prasést inventicie isist thelfer@ari ¢ and organi c, including
phar maceuti cal | yacceptabl e acids. The salts with

therapeutically acceptable acids are of course useful
in the preparation of fornulation where enhanced water

R O
H
R—NH—C—C—N—C—R;

I
O R

Formula (IV)

wherein R, Ry, Rz, Rs, Rs, Rs, Rs, R's, R7, Rs, Rsp, Z and Y are as defined
previously.

As used herein, the term configuration shall refer to the configuration around
the carbon atom to which R, and R; are attached, even though other chiral
centers may be present in the molecule. Therefore, when referring to a
particular configuration, such as D or L, it is to be understood to mean the D
or L stereoisomer at the carbon atom to which R, and Rs; are attached.
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solubility is nost advantageous. These
phar maceutical ly acceptable salts have al so

W bwrapao i c efficacy. These salts include salRGI/BP2006/008171
i norgani ¢ acids such as hydrochloric, hydroiodic,
hydrobrom c, phosphoric, netgphosphoric, nitric acid
and sulfuric acids as well as salts of organic aci ds,

HQ asg @'istoaﬁrﬂ%qi?%c% ﬂﬁﬁhfe ie%g[]ﬁm mﬁir% an(.;{1 Fas%éreomers at

o‘ih’érf@ﬂtal cehtors; if apy! p&esehe irbtef €dthpoasd. ds,
benzenesulfon|c) phosphoric, mal onic, and the |ike.

The present invention is further directed to a nethod

'Ighl‘é; ggs RInALEBE tRE: prasbAY 'lﬁ\trérﬂgarprdrgnﬂllréétﬁatf@%tll ﬂ'fe bptical

or conditron as desc
isoroers]i ing, dhbucampobends), ofcthq)rpreseng mmntloatalre eithet the L-

S0l U S 05k o B P

dr@\efached). Imelsé%ietébuédrﬂéﬁwmav b“@fdwhdeihfrm;&ure% of the L and D
anounts. The physician will determ ne the dosage of

stefeojomeme.q. h@%@Gtm%tlﬁgénTae\%ﬁtﬁﬁe%Pm%és rmfterred
suitable and it will vary with the form of

adm ni stration and the particul ar conpound chosen, and
Mumet ipeefierned, is ta widnhpmmry ofi Fbrmhla pixt)i amtthenlaeconfguratlon

PsEiERPY  suhstdtdl” shentigies v Fgreln e, et R % benzy

WHl@l@tngmsquﬁﬁlltédTWl’th d@s@m%@h@t@gw@d | Whérsie RNRICH.-Q,
t he opti mum dose of the conpound and increase the

wheratie Qoip lowear alkexy eapiairingnt+3) carh@noaipmmanefwwem R, is
n%'tﬂ [ Mé?er“a'bffwgpt @lﬂgﬁ sﬁtﬁgécg?)%f\?gl ) %ﬂz §ubst{tuted with at

ositiron I’s ere arger quan
Ieﬂsttdmse tmiblgreupgdrnchwalﬂubeo geaup.red to produce the
same effect as a smaller quantity given parenterally.
The conpounds are useful in the sane manner as

AC OS50St At Ayt Sedrftipilire’t caﬁmmd%ﬂthbhpre@@ﬁaqwdrﬂml may have
of the sane order of nmagni tude as is
e»r

2% o, BV wpraTetaniy ot S0%e: mioke PipesRbly HJeRsLot 96, 97, 98, or
gL LRLhEd m%'?*&%ﬂ nt, the conpounds of the present

Invention are '‘adm ni stered in anounts ranging from
about 1 ng to about 100 ng per

Depending upon the substituents, the present compounds may form addition
salts as well. All of these forms are contemplated to be within the scope of

this invention including mixtures of the sterecisomeric forms.

The manufacture of the utilized compounds is described in U.S. Patent Nos.
5,378,729 and 5,773.475, the contents of both of which are incorporated by

reference.

The compounds utilized in the present invention are useful as such as
depicted in the Formulae (Ib) or/and (llb) or can be employed in the form of
salts in view of its basic nature by the presence of the free amino group.
Thus, the compounds of Formulae (Ib) or/and (lib) form salts with a wide
variety of acids, inorganic and organic, including pharmaceutically
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ki | ogram of body wei ght per day, nore preferably in
anounts ranging fromabout 1 ng to about 10 ng per

W Re0omrEns of body wei ght per day. This dosage PEDERI®N6/008171
may be adj usted by the physician to provide the
opti mum t her apeutic responsegq Patients in need thereof
may be treated with doses of the conmpound of the

BoE5 e A8 Sl SreBBEa R ooBb R Rty Fre o
chufstayusend n@&hepp@‘pﬁréﬁ’d)ry of fermulatien wWRererithced water
Cenerally, patient in need thereof nay be treated

SWQW'M@%E?S&?dHaﬂﬁQWﬁ of 6 g/day, nore preferably a
maxi mum of 1 g/ day and nost preferably a maxi num of

600 ng/day. In sone cases, however, higher or |ower
Theses phaymaceutimatlg dacteptablet salts grasfec alsal tbatanﬂuﬁeneff cacy.

Thase,saits dnclias Ralb s ifcieRlic fath such P GHBERloRs Fiigroiodic
hwfdm@m&rsﬁéfﬁrmnc IfietéphogpRbAE niticheld adld sulfuric acids as
nbodi nment, several _divided doses _nay be adm nistered

W‘ﬁiﬁ ay salty of Sxaapicacids eichyas dartayig, qga}mnggngemahc benzoic,
t b
prtﬁ}lghé @9?&": @:ﬂ@&%?e Yedinfie Qﬁé%gnlfeﬁfc g@)@d,aeftol‘lu%ngggttﬁfomc

a sih ose p
azids, benzeneswdfonic), phbspllnmrm]tmabmcamdrthediket he
conmpounds of the present invention nmay be adm ni stered
which results in a plasma concentration of 0.1 to 15

THY ptedent AHEENtIGH G FuitRed difectall 1 o Pestlidd forl thiel piet@ntion,

as an average over a plurality of treated subjects.

a’f'ﬁlé'a&'@m%(ﬁmistr@ﬁtm%mmﬂ adisaase oF senditionas Geseried above in
BB, 8 1A BeE, ERRing Mool 2 st one

comipaindeafdfbrroulaeufiodard (db). out es. Oral or/and i.v.
adm nistration is preferred. The pharmaceuti cal
conposition of the present invention may be

|ﬂ0rse;§t@f@:¢é@théthﬁetdcﬂﬁw@rﬁd utiB2e Y tHRs peashit iieshtRirolscused in
particular for the treatnment with doses as

t'@l@@@ﬁﬂb@%’%%@@'vet@“@flf‘@ct pl asna concentrations as

The physician will determine the dosage of the present therapeutic agents
which will be most suitable and it will vary with the form of administration
and the particular compound chosen, and furthermore, it will vary with the
patient under treatment, the age of fhe patient, the type of malady being
treated. He will generally wish to initiate treatment with small dosages
substantially less than the optimum dose of the compound and increase the
dosage by small increments until the optimum effect under the
circumstances is reached. When the composition is administered orally,
larger quantities of the active agent will be required to produce the same
effect as a smaller quantity given parenterally. The compounds are useful in
the same manner as comparable therapeutic agents and the dosage level is
of the same order of magnitude as is generally employed with these other
therapeutic agents.
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descri bed above, for adm nistration periods or/and
adm nistration routes as specified in the enbodi nents

W@R007402010F esent i nventi on as descri bed above. PEI/EP2006/008171

anot her preferred enbodi nent, the nethod of the
present invention as describggl_above for the treatnent
of a manmal including a human being in need thereof

conpri ni terl n a 0 oun 0 he resgnt .

f R aerasted g PSS, Bt e BSERE fivantion are
aPhiniste REE H afn%uﬁtberd@@ﬁ\’g?Wﬁdn@rabdl\JHﬁVthtbOQb@ﬂf a00 mg per
treat nent, in part i cul ar syst em ¢c treatnent of non

Kllﬁgra;m@fttmqy weight| Re/@at AP frefeablv i amounts ranging from
JHYt ! fd\&"ﬁ'&%ﬁ ot 98! rp'é?rklfo'rc??a {)1” boH? \W@fgth%raHaQ.f This

speci fi c¥nani atlo
dusagel r@gkﬁéatmhyﬂm admsteadl@yrtbe phy‘shcaanﬂbcprpwde the optimum

t thrit I
B3Rty g Rabiants ingoed et By BRISkea uth gpes of
tRaIconPBLHCRthB stk seRl IRVEtion of aﬁte%@ﬂso hiday, ﬁﬂéﬁérably of at

conpound of the present invention and the furt

leasti ¥80amgidaymynere fIafarpblyeofdat deasthdP0 mgéday napd most
pﬁ'bfé%ﬁlxdﬁ‘sgt B35{™08 dngﬁi\éfy é"rfgrh{ygsﬁ ?Eﬁgnﬁarﬁéé‘a thdreof may

Separate nmaceut 1 cal
beotrpateidt witi doﬁes la¢ apmaxisnami of\8gidayn moag pcrefqnabtyea emaximum

nd_of th rese invention bove and
ol B ARe rechTELr Ry AR B RSt malay. oA Form8 ases,
HOWRARIH higher aF IGWérdosus Riayaeinéedad.ment, in
particul ar systemc treatnent of non-i an anmat ory

muscul oskel etal pain or/and non-inflanmmatory
S LE r f
lﬁra %ﬁ?@%f ;k{rlbgénrged)%rﬂboalﬂw%}fl tth@@(i)d?{y ﬁggg% éor%kg]cr?a?ed until a
predeteomired] daiiy-doskl ismeatbed wititk éandiniained daring thedrther
s ,muscul ar hyperal gesia or/and all odynia occurring in
F’t?&ial gi a, nyofascial pain syndrone, back pain
or/ and osteoarthritis. The pharmaceuti cal conposi tion
conprise a single dose form or Y rise a
Iaeyat aAanothes eprefaried opmbiodimgnt, seyeral (divisiesl tdases may be

R
prefarably two idoseageert dayn Ityist rrmnetmefermcbﬂeradarrjlmster a smgle

cFoseogelrng the nethod of the present invention

In yet another preferred embodiment, an amount of the compounds of the
present invention may be administered which results in a plasma
concentration of 0.1 to 15 pg/ml (trough) and 5 to 18.5 pg/ml (peak),
calculated as an average over a plurality of treated subjects.

The compounds of Formulae (Ib) or/and (llb) may be administered in a
convenient manner, such as by oral, intravenous (where water soluble),
intramuscular, intrathecal or subcutaneous routes. Oral or/and i.v.
administration is preferred.

The pharmaceutical composition of the present invention may be prepared
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conprises adm ni stering a conpound of the present

invention in conbination with adm nistering a further
W@are01ehent for the prevention,all eviati on oPCHEB006/008171

treatment of non-inflammatory arthritic pain. The

phar maceuti cal conposition ojzthe present invention

nay conprise a conpound of the present invention as

i ned .above and ma onprise a further. actiyve agent
1o e e i ErBitae o o B APty ih foricdian b 17 fdatment
withi ddded TR Cdesotibedl |dbovedatd, effesth phssriai 6oncentrat|ons as
associated with or/and caused by osteoarthritis.

degeriped ahoveatan adminisiration pefings As@nd e@wmlﬁtaatmgoutes as
P@pﬁgﬁéﬁgﬁ%mﬁ i%?.tf fth%ﬁfe@ﬁﬁf%bﬁ%n %rsecf%rcﬁbbgrébove

osage nrstration to € subj ect
at the same tine, in two or nore distinct

R RAng! bk Fﬁﬁae%“%at o6 308 oalltat the mresent igvention as

d%%&ﬁbéd EBo0E fof til treatrAght bf ABARaMiMAIliREUENY & hunfal being in
guentl ally. The two distinct preparations can be

ntbeéﬁ@fcp%pnwﬁ ministaringhaereprunchab the presest inyention
u?' 'cfof'rﬂfl ﬁgﬁ eéﬁjmﬁﬂgl%rrﬁ)gea q’ﬁﬁﬁ&e aEf?veT(T‘ég‘éﬁf‘ SPiheOp\Vektion,

co-p con ai ner’ or
allevntlphumﬂalndy tofatoemt annelpsarbmﬂan rsyastemmglteeatmem of non-

i cka or_co-presented in s ate ckagi
SR o SeHRKkBEaS bad el BeprBREF MRk asteparipriti
pRin,C oD paRicetnt 8f | @pecicki Fndnﬁeéiﬁﬂ'bﬂﬁ'p' &t eflon-inflammatory
corrprl sin in a fjrst container, the conpound of

Gulpskelgtab pain prangr nen+infjammatoryrostegarhritic pain, such as

"ELE%%%“S’& rplisREAay aflotyfaddiinift i BbrchyaIGRE miEscial

paompynarone back pairaer/amdbpste(darthrltlsr The Ido}nrmuhd btfthe present
t th t

SRTega bl T Er eclie abent nayChs mdfiiisteracagethes - in 2

sthé ldeb gofra! osRlay béldﬂﬁﬁﬁié@é”rbh)se@farél@ﬁ/ aeoimarsepavite dose

are co-marketed or copronoted for use accor di ng to the
erMeﬁhuanthemeagegae%c@l di?s!ﬁ@‘és'?'@'ﬁ af tﬁﬁyPEﬂS@Bt b@ventlon may

CPEASERL 5 B 5% pHERBHEH kG i 5R0S880b ko may
furblsergeornprisa a funihen achiyebagentdor the prevendionf atleviation or/and
tree'agmént, in particular systemic treatment of non-inflammatory
musculoskeletal pain or/and non-inflammatory osteoarthritic pain, in
particular specific manifestations of non-inflammatory musculoskeletal pain
or/and non-inflammatory osteoarthritic pain, such as muscular hyperalgesia
or/and allodynia occurring in fibromyalgia, myofascial pain syndrome, back
pain or/and osteoarthritis. The pharmaceutical composition may comprise a
single dose form or may comprise a separate dose form comprising a first
composition comprising a compound of the present invention as defined

above and a second composition comprising the further active agent.

In yet another preferred embodiment, the method of the present invention
comprises administering a compound of the present invention in
combination with administering a further active agent for the prevention,
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fast rel ease dosage fornms, controlled rel ease dosage
fornms or depot forns, the conpound of Fornulas (IDb),

W@ ry/ 01031 11) and the second active agent or BEEEP2006/008171
anti-osteoarthritis agent may be adm nistered on the
same or on different ‘schedulgg, for exanple on a
daily, weekly or nonthly basis. The term' therapeutic

orrbi atio efers to. a plural.i of ,agent
ARUIRCER Sand; gafmett ab; BoBtbtamMAabRE 8nhiE L pain, The
phagmeeedficalv eohipdsitichli 6f0 théeprizewt | iveatien | indyo coftprise a
subject, Such admnistration 1s referred to as

compRHNhof die PrResariyinvention I@ér%‘ﬁfy‘e ahaye @hd ay comprise a
fﬁﬁﬁé@l&tw«?rageﬂfi%roﬂ\efwgﬁé\%‘mt? éwﬁﬁ@ﬁ%rﬁan pﬁaﬂﬁs of non-
can pote te or enhance t erapeutl cC e
mﬂmnmatoryoarthahm paimrsuchv as s;muslas;eoeibterl:witbf odland leaused by
0%? onrﬁg% nore agents can be effectively adm ni stered

ecg dose than when used al one, or can provide
greater therapeutic benefit than when used al one, or
can conplenentarily address different aspects,

TWQ)% mgreaqtiyecgenss of tha abave combinafionsccan be formulated
i R ac-EhtfﬁlcElPﬁ %?at?é‘r‘i %Iﬁgc%ga e rrth?or administration to
prev ntlo evi at'l on or treatnment

thensubjétt atrether yames ctume,sloel it dwopar rmoré atistinct preparations
(BRE B HPAHB h SRR 8 6 s b En ot e

SAMSES Hines loe | &t diffefsittirhes &i‘rdfr@@urbndﬁéé %‘?t Séquentially. The two
osteoarthritic pain may be a conpound fferent from

dmmct Prepaaionacan by fqrmtdat?d(ﬁ%)admlnlsy@.ﬂpncw the sgme route
ff@géﬂﬁaﬂfe whi ch anticonvul sant is preferably
rom rst generation anticonvul sants, such
as carbanazeplne and phenytoin and second generation

e HPR08 B o DRI HEne ISR vt i
siifi8tcontdineher it 8vsokalion of ebheiinarsiveithiard ﬁiﬁ@lé batdripRivkage,
of non-inflanmat ory nuscul oskel et al pain or

%ﬁomeq;%mﬁatm;ﬁeagf%tsap@ﬁkaglna ba@ww sueEshgEaN"). As an
éf}%?\’ﬁ%ﬁ gial‘,o? i gﬁlgegfléﬁfﬁﬁ\oﬂs rf"‘cé 'Iéftelé%ﬂﬁemplated

e preve IeV|at|o or an t'reat
coomprising aimnatfisstycentainars the pampound of Formulas (Ib), (lIb) or (I11)

])—

and, in a second container, the second active agent or the at least one anti-
osteoarthritis agent. In another example, the compound of Formulas (Ib),
(Iib) or (111) and the second active agent or the at least one anti-osteoarthritis
agent are separately packaged and available for sale independently of one
another, but are co-marketed or copromoted for use according to the
invention. The separate dosage forms may also be presented to a subject
separately and independently, for use according to the invention.

Depending on the dosage forms, which may be identical or different, e.g.,
fast release dosage forms, controlled release dosage forms or depot forms,
the compound of Formulas (Ib), (lIb) or (lll) and the second active agent or
the anti-osteoarthritis agent may be administered on the same or on
different schedules, for example on a daily, weekly or monthly basis.
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The conpounds of the present invention may be used for

the preparation of a pharmaceutical conposition as
wQeeeHred above. The further active agent forP¢HEP2006/008171

prevention, alleviation or/and treatnment of

non-infl ammat ory nuscul oskelgfal pain or/and

non-i nfl anmat oryosteoarthritic pain can be at | east

one anti-osteoarthritic agent, i . e. the further

active agent may al so be effective for prevention,

Tie Rymathérapeltie tdnibiRatioR eférs 0S4 pRA&HLY oft éqen:té tRaty when
aspect, s tom or underlying cause thereof. In the

agnaa@mreﬂﬁﬁmsumﬁcttmemen @hsepanately, are co-active in bringing
e rif ; e ; . At he
IEBBRE AL ) o RS aRTOR RE TR0 o oo
“corbinativpartharapnt Tootierapy Arfadjunctive ¢henapyt onéadd-onHtberapy.”
I:further active ad r prevention a*levi at i on

f ]
o FAERIE b As D Pan Rt R S P BT9R el sERepl g Bfect of

apetherobr pelideoan RidvarsesideyefRsdt & ainoffier, iof op@l ok miofe agents
particular the anti-osteoarthritis agent is effective

caprbe effgciively agministared at a loyay derss tharswhespused alone, or
capa ﬂﬁﬁ&ésgﬂe%ﬁ?é#ﬂ??r%bﬂpg ﬁé}?%ﬂiofﬁa‘?wo'vﬂ%éil PRIHIGHFS BF can
wel I as certarn anti-inflanmatory drugs (see
compelinentdrily laeldoess differentiaspectd, sgmptoms or etiological factors
?stcfoart hritis .ﬁai n can conprise both a non

of ArqiseARg 8 GORYHOMnf | ammat ory conponent. Therefore, in
anot her enbodi ment the further active agent, in

_Iparti cular the anti-osteoarthritis agent is effective

her furthestagliyei ageninteatthe Preyenten.palieviation os@ndreatraent of
' N ; o] "

BLPETAEN ALK "Gl SiEig) O hoRlhammator

ostedarthniticapain,oniy padigslarNeAl e spedificlemaniddstationalof non-

R B s MURGHRK By PaI AS1AES SPrgfaripaifpy osteoarthriti
pafti nidy Bé & esrapeand ehfféreat froab i ofRirmulaé (I)@r/and (lib), in
further active agent, in particular a

th

paﬁfiqw@rsta@oamiﬁ@mwlgarafgéﬁhwhoanamnwlgasrrtaisecmeﬂeﬁably selected
e AN . »

TGP hgausl SR DN (o2 Caiphasbihe anc

pheoytoir, acdt secomg generatidre nartidonyubsianys,psach ras gabapentin,
al I'Ealéiro i ne,. ani | erd' |di ne b?nzyl nor phi ne,
preé’a in, lamotrigine, and levetitacetam!

The further active agent for the prevention, alleviation or/and treatment of
non-inflammatory = musculoskeletal pain or/and  non-inflammatory
osteoarthritic pain as described herein may also be employed as further
active agent for the prevention, alleviation or/and treatment of non-
inflammatory arthritic pain.

The compounds of the present invention may be used for the preparation of
a pharmaceutical composition as described above.

The further active agent for the prevention, alleviation or/and treatment of
non-inflammatory =~ musculoskeletal pain or/and  non-inflammatory
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bezitram de, buprenorphi ne, butorphanol, clonitazene,

codei ne, cycl azoci ne, desonorphi ne, dextronoram de,
wa@ioorodsdbpoxyphene, dezoci ne, di anprom de, PCT/EP2006/008171

di anor phone, di hydrocodei ne, di hydronor phi ne,

di menoxadol , di mepheptanol,_ 44 et hyl t hi ambut ene,

di oxaphetyl butyrate, dipipanone, eptazocine,

oSteRRI Gy IBQ'%‘ &g%'gﬁl? &t E%?lﬁg mﬁéenbﬁ;th%}‘i%ﬁ@%c"%%m,nﬁ ‘e. the
fl{:(’ﬁ(ﬁéroﬁé’ﬁﬁ‘g ﬁnf‘ggégfﬁﬁ%eﬁé”e@fééﬂve'fépﬁﬁémi‘éﬁ?alleviation or/and

et obem dong, I ['orphan, 1 evorphanol, ]
tteatmphtrefcosteoaphitis obfanyt aspect, myeptom s, underlying cause

tazin 1. et 270G n
RS o e pPEea PenuE, i Bk st I AR o SRR agent
mu;y:waﬁmgvmt athet evar rdwaampoundrom:bagolae, (Ib) or/and (lIb), in
nor mor phi. ne, nor pi panone, opi um oxycodone,
p@%%%\%,th%aﬁmwuw'saght azoci ne, phenadoxone,
phenazoci ne, phenonorphan, phenoperidi ne, pi m nodine,
piritram de, proheptazine, pronedol, properidine,
Iprane esnhodimept xthphianiher activet agent, for ithe qirawention, alleviation

t r.anadol napr - - 4975, d
i ket o PR Bl mySalRksidr pdhCoriand non-
n?"ﬂai??atﬂ@ly @ﬂbbbﬁﬁfiﬁﬁnﬂimr iheparttibaltar the dnti-ostebattheitis tagent is
urther active agent, .in particular as.th L.
esf.eptlywpweﬁaﬁwpn? gori RRjRn{-ef ANAGRSIA; Kitgbfe, analgesics include
I _ ) . N
AR 1R WA, ioiBranGbLiEs ccieR s drtdin briRgHifally drugs
(see imthediatelyobelowdone, anti noni de, bet anet hasone,
bet anet hasone 17-val erate, cl obetasol, cl obetasol

propi onate, clocortol one, cortisone,

Alehindiczitedt bereinpnestedaethyitisr tpatws tanomwemphiseonbotd, a non-
.desoxi net asone, _d%arret hasone, dexanget

iDRAMEAHPYot ARt elNT@MTBIN oneOMPPESR no iefglore, in  another
drBGG N OffRe flidther %%ﬁwoé%é;ﬁa ih! paRikdiRNMd Unti-osteoarthritis

fluticasone, halcinonide, bet asol, hydrocortisone,
agent dsoeffeslive fat dreating Hipamewmtions @énd/ary paishdelated thereto.

LOCOort . 1 syUcci rtj.spn : .
SURE AR L NS, i fonstoroicl ant-
infarhmaosdangs. iINmistenidalardi-anflanahatory drugs (NSAIDs) include

t%i%% :@%&J ﬁ#g& zyglggg(géﬁlegégg-g:{w-% safctive fhhibitors.

Nonlimiting examples of opioid and non-opioid analgesics that can be useful
as the further active agent, in particular as the anti-osteoarthritis agent for
administration in combination or adjunctive therapy with a compound of
Formulas (lb), (llb) or (lll), e.g., lacosamide, include acetaminophen,
alfentanil, allylprodine, alphaprodine, anileridine, benzylmorphine,
bezitramide, buprenorphine, butorphanol, clonitazene, codeine, cyclazocine,
desomorphine, dextromoramide, dextropropoxyphene, dezocine,
diampromide, diamorphone, dihydrocodeine, dihydromorphine,
dimenoxadol, dimepheptanol, dimethylthiambutene, dioxaphetyl butyrate,
dipipanone, eptazocine, ethoheptazine, ethylmethylthiambutene,
ethylmorphine, etonitazene, fentanyl, heroin, hydrocodone, hydromorphone,
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met hyl pr edni sol one sul eptanate, nonetasone,
predni car bate, prednisol one, prednisolone acetate,

w@e@dozaed one hem succi nate, predni sol one sodi BEA/EP2006/008171

phosphat e, predni sol one sodi um succi nate, prednisol one
val er at e-acet ate, predni son tri anci nol one,

tri anci nol one acet oni de and tonbi nati ons thereof.
Nonlimting exanples of NSAIDs and COX-2 sel ective
hNdmwptedmdlrtehasomaﬂwaﬂm@s dealivbersidone, flevaliasphan: leverphanol,

AP iR ABbhTATh S el

nﬁétam@)newl tﬂhthadmmotmdtd]fonl:omofphme(,l bn)yrobwb)e ornalbuphlne
é 6 ., lacosanj de, cl ude s gh
PO ve@,ar@m aE"-‘s?H“?' N& aE ?9@sal ”%’"i‘?f@adone

nofnBr HTﬁéhMbr(ﬁ)‘?ﬁéﬁ&iﬂ ;Ef;ﬁumdbgdl 5 ol,exgw*)ﬁéhé‘epapaveretum

sal sa ate and 'sul fasal azi ne . ndene acetli c
peotazoc(rsmcphaeadmt phenagocineydpherormncpharn,i poaggperidine,

pmrsﬁt o Parehids StShanaming. BRMEId! Weberiding,; grgpiram,

y?,ﬂf o, acafdritadit, dilidiselc ramadeemN@aiaproxen, NCX-701,
aIcI enac, clldanac di cl of enac, fenchl of enac,

LGRXAHD, ang: earehinations {renest i soxepac, ketorol ac,
OXI pi nac, tiopinac, tolnmetin, zidonetacin and
Zomepi rac) aryl .acetic acid and propionic acid
Ntnﬂmvhng\&aermsles mfae;emldalnamtr Ufﬂ@mmamtﬁaﬁb‘nabfoen be useful as

19 uRbeE Ao, pBRT oRcRErich Bl g afle pffRBiHdrivs agent for

daptinstedtion, mﬂobﬁm‘ﬁémn draadjoexetive rtnerapyemmodn gompound of
oxaprozin, pirpro pranopr of en, supro

Ror e cllbh” 4Dt el oBdhr JREssAMEL] Incule dalcfagtasone,
diicihBRide %Hﬁhgﬁdevesbé’tﬂmétﬁé‘é&ﬂé“ 19718 ééa_mclobetasol,

dr oxI cam | onbxi cam mel oxi cam pIroxicam sudoxicam
clotzbtasoloxipcepipnated t blocpstolone, oneortieene,at idedydrotestosterone,

LA AT R R P ——

dXahfdtHaBh e €21 -isoriTestinatde, duﬂbmepmod%mGM fluocinolone,
| i cof el one, and conbi nat | onagt her eof .

t h
fluerermethalene.neflurapgrrnolide: i futigarane, m %é?@lﬂ?ﬂ?i«aﬂh%asol
h??ﬁ ébﬁ{g&ﬁ‘%t hridrbcédis e ' Sac%’ibtém | hydrocBATERNE" Y cypionate,

e cI ass of
hydrocortlsone hemisuccinate, hydrocortlsone 21-lysinate, hydrocortisone

sodium succinate, isoflupredone, isoflupredone acetate, methylprednisolone,
methylprednisolone acetate, methylprednisolone sodium succinéte,
methylprednisolone suleptanate, mometasone, prednicarbate, prednisolone,
prednisolone acetate, prednisolone hemisuccinate, prednisolone sodium
phosphate, prednisolone sodium succinate, prednisolone valerate-acetate,
prednisone, triamcinolone, triamcinolone acetonide and combinations
thereof.

Nonlimiting examples of NSAIDs and COX-2 selective inhibitors that can be
useful as the further active agent, in particular as the anti-osteoarthritis
agent for administration in combination or adjunctive therapy with a
compound of Formulas (Ib), (lIb) or (lil), e.g., lacosamide, include salicylic
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sel ective inhibitors, selected for exanple from
cel ecoxi b, deracoxi b, val decoxi b, parecoxib,
WO afogoaMdd, etoricoxib, lumracoxib, 2-(3,5- PCI/EP2006/008171
di fl uorophenyl) - 3-[ 4-
(met hyl sul fonyl ) phenyl ] - 2-cyg] openten-1 -one, (S)-6, 8-
di chl or o- 2- (tr| fl uoronet hyl )-2H 1-
benzopyran- 3- car boxyl i c. aci

agids qi@,r@,\fqimqagr(;.pg:h asSligylis gglg gcg&qujlpylic agigh m@}yylssahcylate
d ﬁp&ﬁaaﬁaﬁéﬁﬁ@ nydid I?{Lﬁ BMH]SLﬁfa%H)ZHé')r 'irﬁﬁﬂé 'H?fbemdene acetic

uor oph eny trifluoroneth ; 1Hpyrazol -
atidsy(guchnas iedernethanin, detodolac ard sullndac fenamates (such as

TR TR i ——

a6ids3 0 hetbkoanyl Afcetid4dditls (€hich0ds avéntstabiny adiclofenac, clidanac,

t hereof. In another enbodi nent, the f#th her active

dé{!)%fﬁﬂaﬁofenph@ fenas daptiazac, durafonas. iBHesnaca ipxepas: keterolac,
09 lﬁ‘Q@ @hﬁ%lﬂe‘(mmﬁ&g’rﬁ BREh &Y zBﬁﬁér’Pn%gdpf‘%F&I acetic acid

ost éoar ritic paln i cul ar
antie mopuonastmndr dlenvatme@e(stuchs ast alownoprofen, benoxaprofen,
i depr egsant .

oAl R83: aferorofsg EEPBUE: | BHoBofER P bl o Mugtgrofen,
|bdbrbfé?ﬁt|ﬁ6@;§ro®én Nksto prifenTiiopiofen) saptoes  reiprbxerisodium,

or/and non- |nflammtory- osteoarthritic pain, apd/or
oXARO7ANe PURLRIER, adandRIoiPme SHPERY, t NigRTofenic acid and

t.ESRQ,? cﬁ%f‘p«?ﬁﬁlc""'akfbs gﬁf&w&%@ d%ﬁcé:rﬁrﬁé#'n?ﬁl\/e'sb)amdumcam

or exanp acosam de
cmnaxmkmm,eslmncamL dornoxiearh; melongaexammﬂsamf sudoxicam and

ant| depress that ca [

SIRAIGRR, v entneen, Pueehiones Maftallyest SRTRMAe) Fioyrine,
abh(hé)n@f dlbyﬂdne eogyphérfnaasohe eand nphadyelbmaﬂamet) alkanones
[imtation bicyclic, tricyclic and tet gg%b
(s4gh @épra@@gaﬁtog\e)hpanawlué PfﬁﬂH?%&"‘he&' 4, licofelone, and
oBHﬂﬂH% Plerdbfones and pyrrolidones. Specific
exanpl es |1 ncl ude adi nazol am adrafinil, am neptine,

amtri ptyI ine, amtriptylinoxide, anoxapine,

R ABRe! ctiRigBng the dHAEE pfys, Btenhy I ppfifular the anti-

odestrirtHHtic ag@nt de sarpramti-imflanthiony egent ofi thet atassnef COX-2
ISP, dONBIoTEBREGHb, arorBmPle, FaRp&eisrya). deracoxib,
v%kydpégcﬁxm ne pakbstxib! | r}%feédwoxaéibﬁ@oxmemhﬁnpada&m in.2.(3,5-
dlﬂuorophenyl) -3-[4- (methylsulfonyl)phenyl] 2-cyclopenten-1-one, (S)-6,8-
dichloro-2-(trifluoromethyl)-2H-1-  benzopyran-3-carboxylic acid, 2-(3,4-
difluorophenyl)-4-(3-hydroxy-3-methyl-1-butoxy)-5- [4-(methylsulfony!)
phenyl]-3-(2H)-pyridazinone, 4-[5-(4-fluorophenyl)-3-(trifluoromethyl)- 1H-
pyrazol-1 -yI]benzenesUIfonamide, 4-[5-(phenyl)-3-(trifluoromethyl)-1H-
pyrazol-1-yllbenzenesulfonamide, PAC-10549, cimicoxib, GW-406381, LAS-
34475, CS-502 and combinations thereof.

In another embodiment, the further active agent for the prevention,
alleviation or/and treatment of non-inflammatory musculoskeletal pain or/and
non-inflammatory osteoarthritic pain, in particular the anti-osteoarthritis
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I m pram ne, impramne N oxide, indalpine,
i ndel oxazi ne, iprindole, iproclozide, iproniazid,

W0 2w¢arioxazi d, | evophacet operane, | of epr am nePCT/EP2006/008171

maprotiline, nedifoxam ne, nelitracen, netapram ne,
metral i ndol e, manserin, mJlggci pran, m naprine,
m rtazapi ne, nocl obem de, nefazodone, nefopam

2P 75, A 1e 3 sEnahi8en/abadlnc SUbf oopiaRbh' 6P adjunciive

theiapies ican, iPaomiesitaationsebel more effiectiee dhi treatment of non-
pi zotyl i ne, prol i nt ane'o pr opi %epl ne, protrlgtyl i ne

'rp;f}a giadenyd aursuloskeiatabpain Rr/and: eRdnflammatony Rsdeearthritic
démﬂbf"‘caﬁ HQV% réfué&dd 98{/ Se sﬁ&é %Ff@bté“ﬁan%bﬁbfh‘e?'ﬁples with
t andosp

I rone I azesi m ozal 1 none, tlilanep
the fconzmound obFovmulase(lb)l; .(unyocam dot e&ampiaiammmlde or the
trtl m Eqra Pg trypt ophan, venl af axi ne, vil oxazi ne,
antidepRSsaNt A0S onbi nat i ons thereof. In anot her
enbodi nent, the further active agent for the
prevention, alleviation or/and treatnent of

Nﬂiﬂ"“lﬁf‘g Axampies ofantidepseesants thalbean be useful in combination

et an‘f, A grggy Wit 20 e g@ghhuf%fpg?ﬂwélgg ®3Y, gn%g\r(m), e.g.,

Iammmlde ainchugleniwithowdu dimitadiobi rfacyalio, drlauplimmnd/etetracyclic

th.ra'ies an, .iQ_some. Si tions ef f.ept

e Esne " Y AeeR0de  Lhatas s B RLBXREd EfifSs, and
er‘oﬁiﬂdné@n OFéélﬂ@T&hﬁipleQSﬁ@Qdé tddlindzalamigdrafvil)/ arhineptine,
can have reduced adverse side effects than

amitriRtiinepi EmRRNIRGKdeomATIAERINGFor Aellcatona) | bupsgpion,
] th
tﬁftaéétH) bui@%ﬁ?%ﬁ?*%ﬁﬁ}%ﬁgcg@ggﬁm, EPN%Aﬁﬁ%?pESﬁmne,

ant agoni es o
deene»pptnlmeardesgmnsne dibenzepin, démetacrine, dimethazanadioxadrol,

adj unctive.thera thaco und f For | as
inEpinr dodpjh."cuiiRkell s BRERRRC TamoRpigsntcainine.
fdﬁp@fﬁtébldﬁOﬂuadlzlﬁesﬂwd)eitmnerTﬂUVMamme hemepbriﬂ\yrmnﬁypencm

conbi nations thereof. |In_yet another enbodi ment, the
Imr@ﬁaneacﬂmwaageﬂt r‘??"%%:rt indal@iRe; hdndeloxazing,  1prindole,

|6‘|‘Hc'ld¥?&§°q Hﬁlé ru %Fbo%élﬁhgé?gé}fn&é%@ﬁbngIofepramlne

ost eoar t'hr tIS
mapratiinep anyzddomgntnmt malittaoen; t ymetapnagzineent metralindole,

rﬁ%tqggﬁhéﬁ{lg@g{pégn ?r}qugﬁr?r@ %q'?ézea%me oﬁwla%[obtel?rﬂaef %?aezodone,
nefopam, nialamide, nomifensine, nortriptyline, noxiptilin, octamoxin,
opipramol, oxaflozane, oxitriptan, oxypertine, paroxetine, phenelzine,
piberaline, pizotyline, prolintane, propizepine, protriptyline, pyrisuccideanol,
quinupramine, reboxetine, ritanserin, roxindole, rubidium chloride, sertraline,
sulpiride, tandospirone, thiazesim, thozalinone, tianeptine, tofenacin,
toloxatone, tranylcypromine, trazodone, trimipramine, tryptophan,

venlafaxine, viloxazine, zimeldine, and combinations thereof.

In another embodiment, the further active agent for the prevention,
alleviation or/and treatment of non-inflammatory musculoskeletal pain or/and
non-inflammatory osteoarthritic pain, in particular the anti-osteoarthritis
agent is at least one NMDA receptor antagonist. Such combination or
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Nonlimting exanples of DMOADs that can be useful as
the further active agent, in particular as the
wWa@poroggdEoarthritis agent for adm ni stration PEI/EP2006/008171
conmbi nation or adjunctive therapy with a conpound of
Formulas (Ib), (M) or (lll)4g9€.9., |acosam de,
i ncl ude net hotrexate, diacerein, glucosam ne,
hon r0| |n sul fate, anakin nhi bit

BB thaBariss byl FADE e peiofs ibRtys,in treatment

of nhhckh-trﬁra‘inmaﬁfrﬁacﬁ‘iusbato%ﬂeméll Cphitt edr/andmOKbh&Rflammatory
prednlsone redni sol one, pol ysul fated

ogtsrastuitic neglrycand OF 263N thaven reducsdiraguarse side effects than

ROTHERRASE wEESCRRO RGP Eok FUIERTIL ) ARG oxamole
|deBsantidd 2or (hie- SIS feceptdr antagonistiatore.t her eof . 1 n yet

anot her enbodi nent, the further active agent, in
particular the antiosteoarthritis agent, is a synptom

NBvliniitihg GexaphsiesrdffiMMDA recgptoptdifagomiats iﬂm&%n be useful in

menti oned above. Nonlimti n&h exanpl es of such &
comhination peadipactive dkerapy w tarfé-‘rmaewnd/@f Egernulas. b), (lIb) or

(@2%&'&‘:?%3? ér%.&é“?na{]% agﬁf{g%ﬂ@f td¥xia bBlrﬁﬁelmosil él memantlne

TTon N eo orajunctlvet
reinalcemidemrulicombindtonsithasedfl b), (M) or (111 ) e. g.,
| acosam de, include ADL- 1001 16, AD 827, HCE- 140,
DA- 5018, and conbi nati ons thereof. Suitable regi nens

I yek itiofiterdeaBdaRENt, aHb Sfarthbr V8| fgart irppaﬁwmar the anti-
part i cul ar anti - ost eoart hritis agent S can

ogtﬁcarthrﬁ@dagemnlse%alsga%ﬁrquamrtg p@i@%ﬂﬁél%am@éE’MOAD)
t%*n'n” g:emgégfﬁ&éegﬁ ¢Bfeds tb %fnyec}j;gl t Vg E?gﬁgﬁmﬂg'gggﬁﬁbm of

feren h edrtion
o(smm‘phrﬂnsd ov asympts)nnmtthermf satherc dbak nﬂmset méerttionedofabove.

niijimitied s MIRORESBa sahde uoeff i I [lheY actve

ageht) imparicdlar ds0théexantRbstdoaetbsitisi dgentt lfkﬁr admmlstratuon in
anti-osteoarthritis agent can be used at a full

cpuibination AY aditingtivedherapywith @ campourd ef FPE@!#'QSh@W 4lIb) or
() o377 JoEhgd AR T4 GBS B OMEl i OB i, Eosamine
chendobiiimi sultated anakouabi MMP oimhibitosslj woxycyainehemampgeycline,
mV\ldlsct)BroastoCI?'Fr)gt%rr]ldpSanF%rhrl%Jikoa}% g\' Pi)ace )l/lla@d sahéyla{e)s tgr%roxﬁen
prednisone, methylprednisolone, polysulfated glycosaminoglycan, calcitonin,
alendronate, risedronate, zoledronic a‘cid, teriparatide, VX-765, pralnacasan,
SB-462795, CPA-926, ONO-4817, S-3536, PG-530742, CP-544439, and

combinations thereof.

In yet another embodiment, the further active agent, in particular the anti-
osteoarthritis agent, is a symptom modifying osteoarthritis drug other than
those mentioned above. Nonlimiting examples of such drugs that can be
useful as the further active agent, in particular as the anti-osteoarthritis
agent for administration in combination or adjunctive therapy with a
compound of Formulas (Ib), (llb) or (lll), e.g., lacosamide, include ADL-
100116, AD-827, HOE-140, DA-5018, and combinations thereof.
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exanpl e | acosam de. In one enbodi ment two or nore such
agents are included in the conbination or adjunctive

W b@rapyo3 sel ected fromtwo or nore of the fol POTEPZH06/008171
classes: (i) opioid and non-opioid anal gesics; (ii)
steroidal antiinflammatoriesjq(iii) NSAIDs and COX-2
sel ective inhibitors; and (iv) DMOADs. The conpounds
of Forrmulae (Ib) or/and (Md) may be orally
adm ni stered, for exanple, with an inert diluent or

StitaBleafe éﬁﬁﬁ,ﬂn@ ihdlbdmgdbsesahdrbluiftis, ofcﬁdmhlsﬂ‘fatldiﬁfor par’ucular
encl osed in hard or soft shell gelatin capsules,
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sbll spﬁé; i ?'tﬁggé 'f'stt ybg(nafrf?@k Iﬁ’lﬁayﬁlgﬁng" EESkE@é erence

ora ic adm Ive conp
(lDH?plﬁthl adifidrn) Ntun‘t‘aaid Nb) Theysbe 6216)060 pamhtvadoustlhternet

SBH Ilsr{]otggn g{‘gm used Lo thﬁzﬁ) hn@ I%?r}il'g{ered in com matlon

o‘il&d}@ﬁ&i@ﬁae@bwﬁﬂh Moﬁﬁﬁeu@%ft#&Mulée (|b$umb) or (Il), for
onposi tions and prepar ations shoul contain at | east

exa%m Imqsawdeowmmogteqanhmlﬁaagemt@pnd}e wsed gt Ayl dose,
bﬁ?ethgepﬁgoa%%e %ytéigctcftimé)oﬁiaﬂ&@? 1899 thaf ?fﬁﬁl' 48se of the
e ed an

drse vari convenr en
alnabsmmhhhstagénlt,mtaeasttmBﬁII% of the weight of t he
unit. The anpunt of active conpound of Fornul ae (IDb)
or/and (lib) in suchtherapeutically useful

MEEPHaht b antisostie6rtihmes ageﬁﬂbéﬁlﬂeea&ﬂﬁﬁﬂéréu H cBfbination
obt ai ned. Preferred conpositions or preparati

oscadjuactivge therepy withsa momprnd iof Farailas r(BD)béHb\)e@ﬁ (), for
e%?%%%gﬁg%rﬁ%e@ng ofi‘ét b?ffbo ﬂi‘rf\g/o H’ A6 s Q&éntg are

tablets, troc capsu
indledéd kethaagombthraad]unhlwé thelrapy r@leaﬁedlfmm twewartmore
Ogi'?ﬁq tra anth, acacia, corn starch or gelatin;
B?'@M‘f'g eSs di cal ci um phosphate: a

di S'("‘)t@;ﬁlbﬁi ang n@ﬁ%ﬂno@éﬁblﬁés@:@fn starch, potato
starch, alginic acid and t e |ike; a lubricant such as

magnéi3 Starpitab antitieflammatariefeet eni ng agent such as
sucr aBaNshASE 9R8 GOX-2 selective inhibitors; and

(iv) DMOADs.

The compounds of Formulae (Ib) or/and (IIb) may be orally administered, for
example, with an inert diluent or with an assimilable edible carrier, or it may
be enclosed in hard or soft shell gelatin capsules, or it may be compressed
into tablets, or it may be incorporated directly into the fool of the diet. For
oral therapeutic administration, the active compound of Formulae (Ib) or/and
(lib) may be incorporated with excipients and used in the form of ingestible
tablets, buccal tablets, troches, capsules, elixirs, suspensions, syrups,
wafers, and the like. Such compositions and preparations should contain at
least 1 % of active compound of Formulae (Ib) or/and (lib). The percentage
of the compositions and preparations may, of course, be varied and may
conveniently be between about 5 to about 80 % of the weight of the unit.
The amount of active compound of Formulae (Ib) or/and (llb) in such
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saccharin may be added or a flavoring agent such as
peppermnt, oil of wintergreen, or cherry flavoring.

wowen/oedies dosage unit formis a capsule, it nmaRCT/EP2006/008171

contain, in addition to materials of the above type, a
liquid carrier. Various othegpuoaterials may be present
as coatings or otherwi se nodify the physical form of

ApRBRER, 3 S30ebOBFRTE e Sl e it be

cbtainedoPrefarrdd compositivnai or br@pazretnone aveordingdo the present
sucrpse as a sweet eni n%b?gent met h

d .
BYOIRTD AORGRS  BEMWGR BDPGE | 1976 A% o dhcAqivey, GPMRgUNd of
Wﬁ%lé‘é(fb‘?% hdqfibgr ange flavor. O course, any

materi al used in preparing any dosage unit form should
be pharnaceutically pure and substantially non-toxic

1 Do ETRLS) Shpel " VLl G gt e

foNewingatA bnﬁjearmdwoasmghm trigacahtly, aaer®|cdorn Staichi oegelatin;
rel ease dosage forrrs are contenpl ated wherein the

9&‘&9'9@31 W difaleiymupherphate.as disintegialinghgaenksich as com

81%% ogakd., a@ﬂncbpac‘&ﬁaéﬁﬂi e Nikd: déffdb?ldé'?lt such as
r|e coating to ify the rel ease properties o

magnesasrm stetnatea@ndva sweetening aggniassch la@ sucrose, Iactose or

BeEhaE: Y bl FRUCER e firbind AR LR ey, ot of
wintergrdwi, esrectBrine Ahvorimg) d/Mext thieedoddyer enit forndl is @ capsule, it

oi | s. Under ordlnary condi tigns of storage and use,
fﬂﬁ)é§@"kﬁ*%-p'&raé’cq'fdﬁft e matenials of the abpvatyre & Hﬂtﬂffj&?éﬂ?r

the grow h of m croorgani sns. The pharmaceutical forns
suitable for injectable use include sterile aqueous
\Griaus otiher (materielmagrbes pregend asaroalingsarrsitbasvisedmodify the

B PR g P i RPN R3S A O B 3B ay
bzaa@eatédwwfrosmnmgts@rs@nelbbtre Ansyrupsor letixirl mag tontain the

the extent that easly syringability exjsts. It mnus
agliyg| cCOMBEENEhe SUBIASEL | BRs Bf £atGr 898RYH svm@#aé and

APPYPAMLTS, B5 RRRLAMINGS, 1 ST And AR SLEg, S tchdfy or
QfangediaVMnQﬁecowrsey,l aeynmatenal used in preparing any dosage unit
form should be pharmaceutically pure and substantially non-toxic in the
amounts employed. In addition, the active compound may be incorporated
into sustained-release preparations and formulations. For example,
sustained release dosage forms are contemplated wherein the active
ingredient is bound to an ion exchange resin which, optionally, can be
coated with a diffusion barrier coating to modify the release properties of the

resin.

The active compound may also be administered parenterally or
intraperitoneally. Dispersions can also be prepared in glycerol, liquid,
polyethylene glycols, and mixtures thereof and in oils. Under ordinary
conditions of storage and use, these preparations contain a preservative to
prevent the growth of microorganisms.
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di spersion nmedi um contai ni ng, for exanple, water,
et hanol, polyol (for exanple, glycerol, propylene

W@Rapc0O20108nd | i qui d pol yet hyl ene glycol, and tP&EI/EP}0€§/008171

suitable m xtures thereof, and vegetable oils. The
proper fluidity can be mai ntgd ned, for exanple, by the
use of a coating such as lecithin, by the naintenance
of the required particle size in the case of

di spersions and by the use of surfactants. The

ThHeSptedrmadeudical foemecsuiibleforninjéstabandes IneIRstesile aqueous
br ought about bi/mvarl ous antibacterial and antifungal
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aﬂmqelsethesfogarmuet becmeula and onustebe Puin tmgmjextent that easy
SSRASERIL el ol GELABKE, TR cBRPIRER SPpppecture

ahdl sirage AP MRGStOPe prefsePrei Rigaingt! the anltﬁkmnatlng action of
nonostearate and gelatin. Sterile _injectable solutions
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(ﬁ}é;lfelréﬁ ui alh nc%hf’o a@R é Al patsp! ﬂ{%ng\i}”efd?)%ol (for

rious ot er | en nurrer at’e
etxaqtple,eglycému pmmyléne giycobrant i;qaldl polyathydnne glycol, and the

iFRE S bl B efe. 2of (osRahB AR heRpRL Alicly can be

reaiftdihed VRt @*eﬂnpﬂé‘ Wy atugenst hhsodling Sush Heletithih, by the
nmedi um and t he required other_ingredients fromt hose

reaiptanancedoiihe equired; particlessizgrindhergase pbdisepesipps and by
t%??;rs@r&p%.'ir%%tﬁ@tgé gfé\)e‘?ltlb J&%@%&lﬁ%ﬁfﬂl%ﬁ%ﬂt@ﬁxg can

eferre reparati on are vacuum
bler drpaght yabaytt byhmaqoasplauhbaotpriaddamd oaalifudgal ragents, for

n di ent from pre ousl terile-filter sol u

SREIG BalabenSeanREpbitanol ATl Soitie FIq tabbersisahi and the
lik8! Nh &ihany NEASEESSIt AW BEdpriféradiey a0t ificludies I’-Bi‘itﬁm@nagents for
nmedi a, coatings, antibacterial and antifungal

qx@ﬁlﬂiﬂi UGS %%Qﬁ'ldm ehlogideayralgnagd rabsorplion of %he injectable
art %ﬁb&ﬁbe bLYAt SHE3 B AR5 ude Ir’ﬁgié cgr'?u W@ltl'oﬂstc;feagents

nso ar~as any conventi a or
dedaying antupatptlmlne fou e)tample ahxmmmngonolsteatatmami geletmn
the therapeutic conpositions is contenplated.
Suppl enmentary active ingredients

Sterile injectable solutions are prepared by incorporating the active
compound in the required amount in the appropriate solvent with various of
the other ingredients enumerated above, as required, followed by filtered
sterilization. Generally, dispersions are prepared by incorporating the
various sterilized active ingredient into a sterile vehicle which contains the
basic dispersion medium and the required other ingredients from those
enumerated above. In the case of sterile powders for the preparation of
sterile injectable solutions, the preferred methods of preparation are vacuum
drying the freeze-drying technique plus any additional desired ingredient
from previously sterile-filtered solution thereof.

As used herein, “pharmaceutically acceptable carrier” includes any and all
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can al so be incorporated into the conpositions. It is
especi al |l y advant ageous to fornul ate parenteral

W@ a9po2i193 ons i n dosage unit form or ease of PCT/EP2006/008171
adm ni stration and uniformty of dosage. Dosage unit
formas used herein refers 144 physically discrete
units suited as unitary dosages for the manmal i an

<3N PR, B oS bl RBHL 2 Ryl ssont

i$ctoRicOdan® tabeofstion edeldyiigpadents efdreqhdrmaceutical active
association with the reg‘ﬁéred har maceutical carrier.
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inhereni. in the art of

C@&ﬂi%%b&.'ﬂ@fge?ﬂgaﬁhg?gﬁ%@rﬁﬁf’%' P%- for the treatnent

of disease in living subjects having a di seased
condition in which bodily health is inpaired as herein

s apesialyi advaatagaousTivdopmulte Pareniera\omRRs Ren% I dosage
dng;mfb‘mp{w%%é c;foédﬁ\?ﬂéfc??h&mar@“gnﬁéﬁrﬁﬁ} RY %osagt . Posage unit

ration i Ive amounts W'th a su
forimar asaasedi betdiy mﬁereptcamihqs—llylcbscnete d,u’stsgeuithedtas unitary

dfé)orm ih&el nbef ore de cr e{JI it dosaﬁ Jqum

2A9EF IPT e M malian; sekje %PFAE?% gag it 6ohtaining a

pﬁéﬂ@l@ﬁﬂﬂ\émqaﬁﬁwtéf AGtR@ ﬁﬂatéf aneaddstedld pibduzeathreudesired
Expressed in proportions, the active conpound is

t@@rra@eanpwffﬁ@slenassqwatv%vy% dbe reqyired Rharmsagepgcal carier.
13{%& eé.r for'the an@ePa& gqé Hﬁﬁ‘i&‘ﬁ% BL%?nQQHﬁ&‘I Bi&Qictated by

ary active in lents osages are
anhek eilrmcﬂpddegencﬁrﬁr encéa) the hmlqae atharasteristids nah rtbe active

Patedal o ¢ Harfcudt hibodit. bghcl B2 Beniefetioha () the

Mﬁtarﬂdhbqﬁﬁetérﬂm 5% art%ﬁi:d?ﬁpb&m@hb)smrﬁﬁaé@tlveshﬁneﬁ@l for the
for exanple, cats,. dogs, horses, cows

treatment Of gisaaseds, hv"m; subliesis hakingsa d*ﬁ?@ssfieqmw in which
T R sl S

rryof asci aI pai n syndrome The term"treat"” refers to
ﬁ\e pr|nC|pa acfll\'/ep Qngre% é’n‘?"ls c%?ﬁ’;%’é’dna eddf éol?w%nijénsteaaﬁae effective
administration in effective amounts with a suitable pharmaceutically
acceptable carrier in dosage unit form as hereinbefore described. A unit
dosage form can, for example, contain the principal active compound in
amounts ranging from about 10 mg to about 6 g. Expressed in proportions,
the active compound is generally present in from about 1 to about 750
mg/ml of carrier. In the case of compositions containing supplementary
active ingredients, the dosages are determined by reference to the usual
dose and manner of administration of the said ingredients.

As used herein the term “patient” or “subject’ refers to a warm blooded
animal, and preferably mammals, such as, for example, cats, dogs, horses,
cows, pigs, mice, rats and primates, including humans. The preferred patient
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or condition, to curing or alleviating the patient's
di sease or condition. The conpounds of the present

WO papetaedioh are adm nistered to a patient suffePCHEPIP@HS171
the aforenenti oned type of disorder in an effective
amount. These amobunts are ey valent to the
therapeutically effective anobunts descri bed

5 FUBABaHY i ARy AR o2 0484081 BStepekiprit,
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Addi tional ly, |acosam de attenuates nechani ca
all odynia in the sane nodel neasured by grip strength.
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i nhi bited mechani cal hyperal gesia during the
post-inflammatory period in the i odoacetate rat node

The eshfAundsr bf ithe Ppregent NAVemiom Giref A@minivened stoota patient
| acosami de for treating noninflammtory osteoarthritic
syering fram dthesaferraentiered typs sislisorder i an gHective amount.

THsES M difts | é}‘ee('i)a?;ﬁ&r O' t&%epil%gbﬁﬁgégl_y“%@tiwi &hounts

IS the synonymf seride or

desaribed Hercdipabowd. nonencl ature i s

(R) - 2-acet am de- N- benzyl - 3- et hoxypr opi onami de.

Figure | egends Figure 1 shows the effect of |acosam de
Tle Johawing Exarmplekd, sHulvsSOthed/ &glitgn apariceishhfiil@Wed inhibit
after nmuscle pressure after TNF-induced nuscl e .
mechanita Unpesalggsins attae muysculaskgletalpaigaindyeed by TNF in the
R dtioddUoLosaile JAHALS RbchaMcH doBRE inlHeSame
roadgl aneasuredoby geigastaéngth. Jhieapedel reflents musculdskelletal pain

o BB RS ARAS F0 55 P o pRA S B i

ng/ kg on grip strength after TNF-induced mnuscl e pain.

The following Example 2 shows that lacosamide inhibited mechanical
hyperalgesia during the post-inflammatory period in the iodoacetate rat
model of osteoarthritic pain, indicating effectiveness of lacosamide for
treating noninflammatory osteoarthritic pain.

The substance used in Example 1 and 2 was lacosamide (international non-
proprietary name) which is the synonym for Harkoseride or SPM 927. The
standard chemical nomenclature is (R)-2-acetamide-N-benzyl-3-
methoxypropionamide.

Figure legends
Figure 1 shows the effect of lacosamide at 3 mg/kg, 10 mg/kg, and 30

mg/kg on paw withdrawal after muscle pressure after TNF-induced muscle
pain.
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Figure 4 shows the effect of |acosam de at 3 ng/kg, 10
nmg/ kg, and 30 ng/ kg on grip strength after TNF-i nduced
Woreeh01phi n i n conparison to pregabalin, gabaR@HEP906/008171

and netam zol. MPE: maxi mal possible ef fect. Fi gs.
SA-C are graphical representggions of results obtained
in the iodoacetate rat nodel of Exanple 2 after
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use del .. of per al

PiRSbAI5h SAPSDERUIR AN AR A T 2t grainie) BPSSrE ARt
syndrone back pain or osteoarthritis. Intranuscular
i njection of TNF induces nmechani cal nusc

FigperSAgEsiaze | granhieal mp@s@aiﬁtmsqlﬁnf‘?w"éd qhfained in the

I e S

morpbivee ogitactile dilodgdaddt ddys Inkahne 1419f thestudyorespectively.
pal pati on of nuscl es w thout norphol ogi cal

abnormalities is typical of the fibronyal gia,

nggf a@ALEl dpai pr@meélorrepmsehmi@r@aldf résmtswajtﬁam%h m the
t he node i ntranuscul ar ection of TNF

ipdoapataten satamesiel (of Jrxamele € aien adginiskaties of diclofenac on
th:E YAl Hadat dBYRIRSLAAY 183 theWRHyP B pRctiPaIFk

Figs. 7TA-C are graphical representations of results obtained in the
iodoacetate rat model of Example 2 after administration of lacosamide and
morphine on mechanical hyperalgesia at days 3, 7 and 14 of the study
respectively.

Figs. 8A-C are graphical representations of results obtained in the
iodoacetate rat model of Example 2 after administration of diclofenac on
mechanical hyperalgesia at days 3, 7 and 14 of the study respectively.

Example 1

Intramuscular injection of tumor necrosis factor-alpha (TNF) was used as a
model of muscular mechanical hyperalgesia, which occurs in the human
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pain. In this nodel the antinociceptive action of the
new anti convul sant | acosam de (LCM was tested.

W@ 01103r ugs were the non-opi oi d anal gesi c NeCEHEP206/008171

(conpari son exanpl e) and the anticonvul sants

pregabal i n and gabapenti n. hani cal w t hdr awal
threshol ds to nuscle pressur¥ Wwere neasured with an
anal gesi meter exerting pressure on the gastrocnem us
fibroroy algia, auyafastial painesyretiomie, ibatkipair-or estechrthritis.
strength was neasured with a digital grip force neter
after TNF injection into the biceps brachii nuscles.

lrﬁmrﬁabéular ijesfiorm of INFTUHRRIcesPAkBhAMbal mueLtR Paselgesia in
wey rats wth a body weight of 250 g to 300

f@@edTW@uw e QUeRAPdsbR wasmngftepdwaepm% threshold to
MM Sl UratRNY o TENE RffaRe)dd bt lead to

a room roIIedterrperaue
md}‘bhbkfgic&lrdamageoéﬂmemmsc@k(ﬂ)dark cycle (12 h/12 h)
with food and water available ad libitum All
experinments were approved by the Bavarian State ani nal

P@F@%’ni]ﬁahﬁéh Of neBes Wethoab thatphélogitab abnbfmalities is typical
accordance with its regul ati ons. Reconbi nant rat tunor

ofidbe @br@nva@@rmapfﬁw iRaiRsindamee 08 dpack pain jnbumgrs (2).

AR B AL BTN bt Ul o e

otﬁfmasaflg pain Er@latéd tolfigrentyiatgia, weodpssidlopaiosyndreimer or back

OIS AR D e T
Ifédsarnﬁﬁé (ﬂ@M’) wasdestedt h}énl%h dvigy werd e RoRpiti@ analgesic

ections and baseline values were recorded over
zvb&omwssorsenammﬁ)aanﬂ dha Anticopvulspats, peagahalin and

4%!13%@% h Selitto) Mechanical wthdrawal thresholds to
€ pressure were neasured with an anal gesi neter
(Ugo Basile, Conmerio, Italy). The rat is allowed to

NipdianicAng Gl s € it s o B regilred with

an §ﬁ§|§é§|n€é’cé}‘ dxBRinPIesedreBh ahé lgastasihémiuzemugsle previously
nmuscl
lnjected with TNF. Forelimb grip strength was measured with a digital grip

force meter after TNF injection into the biceps brachii muscles.

Animals, induction of muscle pain

Adult male Sprague Dawley rats with a body weight of 250 g to 300 g were
used (supplier: Charles River Sulzfeld Germany). Animals were group-
housed (3 animals per cage) and maintained in a room with controlled
temperature (21-22°C) and a reversed light-dark cycle (12 h/12 h) with food
and water available ad libitum. All experiments were approved by the
Bavarian State animal experimentation committee and carried out in

accordance with its regulations.

Recombinant rat tumor necrosis factor alpha (herein referred to as TNF) was
obtained from R&D Systems, Minneapolis, MN, USA. TNF was diluted in
0,9% NaCl and used in a concentration of 1 pg in 50 pl. Injections were
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(maxi mum 250 g). The pressure needed to elicit

wi t hdrawal was recorded. Means of 3 trials for each
whpeed/oriinh were cal cul ated (interstimnulus inteP@BEPH6/008171

>30 sec). Only animals with a significant TNF effect

were included for further anglysis. Rats were injected

with TNF into the M gastrochemus at 2 pm 18 hours

|ater, rats were tested for pressure hyperal fSI a

periorogrinahort baoihanes nateqsisinifse 3R Segle: alerally into the
gagfroeﬁg y ?6% br 'thB %I Sﬁ:%:pQ g’r%chf? rﬁlgscﬂé NAl %téj‘We‘?é djs’édﬂto the

Ion. aV|o readout: grip strengt
b@haemgahtetsts lble&:rbonmctrm\s and baselieel values wege glecarded over
tlﬂ[‘rgi pt g\rce nmeter (DFIS series, Chatillon, G eensboro,

4 9 YSfhe rat was positioned to grab the grid with

t he forel i mbs and was gently pulled so that the grip

strength coul d be recorded. Means of three trials were

Behavipmlageadoms: siuscle pRiessHee (Rendal-Relitte) was
M@%t%ﬂa@élﬁgﬁiﬁt?{ C‘tnﬁ%yd@% 1S FMFEAE Prds g Wale/ n?é&éiﬁé& with

cant ect were'lnc ed fo
dnuanaigesinetey {Ugo Basite WEomerivj, dtaly)d Thiet ratTNFallowed toecrawl

b 8 6 .| at i -
o2 geh vreh hepsdPeirakfLrals A Ping b i hasiigned such
t9at &n frﬂfréﬁsmgtﬁéss@@@ﬁﬂw@ieeaﬁﬂl@dl &tto tﬁé%&tﬂo@nemlus muscle
strength was ag_aln tested after 30 to

(maxunum 26BI19)e diheopressuie feeded dorelicy Wt!bd@érfalg%% pecorded.
m&gﬁshbf S%tsﬂ 18t EE ﬁ'rﬁﬁ&ﬁupﬁxneaﬁ? Eélfﬁgté?/(lhger%ﬁﬁﬂﬁmrﬁéwal of

cle raperl
30 sew). Only aptmale jveitht acignifieantOl NF effecfwerée inclsdedijor further
V\q%?)b’;perforned to show that injection of 1 ng TNF i.m
9 1$-he gastrocnem us nuscle is sufficient to induce
pressure hyperal gesia. Table 1: Injection of TNF into
the Gastrocnem us Miscles Table 2 : Injection of TNF

Ratsoveree inieelegswith Jdwk iintuthea 8 gastrocpeayen@iid BM-at@ hours
1¥e?! 1atd Wete tested for pressure hyperalgesia pre- and post-application of

the drugs. Rats were tested for pressure hyperalgesia 30 to 60 minutes after

drug administration.

Behavioral readout: grip strength

Grip strength of the forelimbs was tested with a digital grip force meter (DFIS
series, Chatillon, Greensboro, NC, USA). The rat was pbsitionéd to grab the
grid with the forelimbs and was gently pulled so that the grip strength could
be recorded. Means of three trials were calculated. The effect of the TNF
treatment was calculated for each animal separately and only animals with a
significant TNF effect were included for further analysis.

Rats were injected with TNF into the M. biceps brachii at 8 am. 6 hours later,
grip strength of the forelimbs was tested with a digital grip force meter.
Drugs were applied, and grip strength was again tested after 30 to 60

minutes.
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Data are shown in graphs displaying neans and SEMs.

Pre- and posttreatnent data were conpared usi ng ANOVA
W@ 200803103 OF Variance) and a Tukey post hoc tBGI/EP2006/008171

Means of treatnment groups were conpared using a

one-way ANOVA and Dunnett's post hoc Test. WMaxi nal

possi bl e effects (MPE) were “%at cul ated for all types

of treatnment. Results Miscle Pressure Hyperal gesia Only
ApplicationProtoowlt hdr awal t hreshol ds were si gni fi cantly

d d t TNF t | .ud d
Thesra. 1 e Srovho wite Seeled Wil “eifiss. ' 1o o8 9 maikg
laﬂb@%m&@eora%é"\}Hrﬁcléain%%‘beﬁioﬂééllk}d(l@)/\ﬁ' In]ét!’(i@)ﬁh%ﬂﬁné ®f i.p.

pressure. onpl ete reversal nmuscul ar nmechani cal

injgelions ‘gjelea5 Wals Aspila atwdmmaacpﬂmm tetsheov thatiigiegtian of 1

pgﬁiﬁﬁq ﬁﬁl @%h@ﬁ%#ﬂjﬁr@er ! gﬁs’%&g\?\% Ss'bg?’c?érﬁafo fﬁfdyce pressure

hppeesigesian at 30 and 100 ny/ kg, gabapentin at 100
rTg/ kg. The Maxi mal Possible Effect (Figure 2) was
?nl ficant|y different fromvehicle for |acosam de at
Tabledd Ifjectioncef TNE; infe theiGastiognentius Muselesny/ kg

pentin /'kg, and fopJgfam zol ai Number

ﬁf’k’g’aﬁ%e veh gf"gy%é%@no effect. Q I ceps nuscl e | ofirats
ﬁfif?gt ranh! y ”FN‘F 1 Qg, Dh&&‘sé ﬂ\t@ieg“ B3 rﬁbrk@“l%.h Was 8

o| LILLIN B AV e § LCI LLJ ] l.IU VWCI T

Al uded. L n abbOF 1 #6; bEcosamids o | IDHBOKGE 1B t kB uas
amsent Fi gure IBNthbwg Llaeoeeimmieut e3®a’ngﬂ@ op. gril@
Thcotion-—of g o] B, Predctain, 2130 Mighd iplC 18
105 and 30 ny/ k TNE SignPregahalin everl99 maAg aPso | d0en
f106 pregabal in ?Nﬁ@@g”ﬂd%peﬁﬂhaéiﬁ‘ﬂmmglkg}Qﬂ my/Akg
metanTzol T K ne VP ElLgure 4) was
Ql'unl ficantl Vi ,T li’ %{q’qm vehiclie ?nr | a-i;osam JQ
TNF 1 pg, Metamizol 2 mg/kg i.p.
Table 2: Injection of TNF into the Biceps Brachii Muscles
Number

Group No Substance Dose of rats
2.1 TNF 1 ug, Lacosamide |3 mg/kg i.p. 4

2.2 TNF 1 pg, Lacosamide | 10 mg/kg i.p. 9

2.3 TNF 1 ug, Lacosamide |30 mg/kg i.p. 10

2.4 TNF 1 pg, Pregabalin 30mg/kg i.p. 10

2.5 TNF 1 ug, Pregabalin 100 mg/kg i.p. 10

2.6 TNF 1 ug, Gabapentin | 100 mg/kg i.p. 10

27 TNF 1 pg, NaCl i.p. 10

2.8 TNF 1 ug, Metamizol 2 mg/kg i.p. 7

Data Presentation and Statistics

Data are shown in graphs displaying means and SEMs. Pre- and post-
treatment data were compared using ANOVA (Analysis Of Variance) and a
Tukey post hoc test. Means of treatment groups were compared using a
one-way ANOVA and Dunnett's post hoc Test. Maximal possible effects
(MPE) were calculated for all types of treatment.
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at 10 and 30 ng/ kg, for pregabalin at 100 ng/kg, for
gabapentin at 100 ng/ kg, and for netam zol at 2 ng/kg.
wWab@72zhdE| es had no effect. D scussi on Wt hdr aR&l/EP2006/008171
threshol ds to pressure applied percutaneously to
muscl e were markedly reduced after TNF injection in
nost rats. This primary nusctar hyperal gesi a
paral |l el s tenderness to pal pation that is observed
clinically in patients with nyal gia, such as
of@scial pai n syndrone, fibronyal gia and back pain
Rg% HStender ness to pal pation is a primary criterion
for the diagnosis of muscle pain under clinical and
experinmental human conditions (4, 5). Lacosanm de dose
Wﬁﬂﬁd@'ﬁéﬁurﬂm&ﬁﬁ aesd’| e hyperal gesia i nduced by TNF

?ﬁ{é H%Q\ﬁtrﬁ’%a[ freshbidsCwere rs?g”rﬁﬂbé‘r&l)f véduced after

er sa n conpari son
TNFt injection went mqjmdae}tblal abomm%awaw\ennatsu, thecbNEneffiect was

as a tron er, effect n

BF%@% dByie o?h%‘gﬁ %gn?sﬁmf"g aof lWNﬁM ggf&l dhesyplds to
}é@suﬁgscl e hyperalgesia. In the grip strength test
Iacosam de reverses the effect of TNF on the nuscle

al ready at 10 ng/kg. Again |acosam de |s nore pot ent

{ ' Y Lo Igesfa g ith
A, PO EARRRL & I SERF e arlCA peTRIe e Had sean wi
laersaafite @t 30emgikgradlicietamizal at2soglke: hyper al gesi a

i nduced by TNF injected into nuscle. Thus, |acosam de
and rel ated conpounds as disclosed in fornulae (1Db)

Aa8Rnirdant havershher anmeular wiethaniesl hypéfagddieavasalso seen
In“particular systemc treatnment, of specific

forpregabalin b9 a5 Hmalke oarRarainAatstQl mgld et al

pai n such as muscul ar hyperal gesia and al | odyni a
occurring in fibronyal gia, nyofascial pain syndrone,
mmclMapaml drossitile oaffettr (Elgure 2)awpbsesignifisantly different from

B35 BT o kel AFRIEFLIEF AiflgrBfit B ) fa 100
rM\g?ﬁkgh'fd}ggét?@p&QQ\ @it 300t Bgy/ied,aand dor hietamizol at 2 mg/kg. The
vehicles had no effect.

Biceps muscle grip strength

Only rats in which the grip strength was significantly reduced after TNF
injection were included. In about 13% of the rats, the TNF effect was
absent.

Figure 3 shows the absolute values of grip strength. A significant reversal of
the TNF induced reduction of grip strength was seen with lacosamide at 10
and 30 mg/kg. A significant reversal was also seen for pregabalin at 100
mg/kg, gabapentin at 100 mg/kg and metamizol at 2 mg/kg.

The MPE (Figure 4) was significantly different from vehicle for lacosamide
at 10 and 30 mg/kg, for pregabalin at 100 mg/kg, for gabapentin at 100
mg/kg, and for metamizol at 2 mg/kg. The vehicles had no effect.
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study were used. The animals were group-housed (3
animal s per cage) in a roomwth controlled

wWQ a9perEdre (21-22 0C), and a reversed | i ght -BGF/KP2006/008171
cycle (12 h/12 h), and had free access to food and
wat er. Induction of osteoartgyitis Osteoarthritis was
i nduced by intra-articular injection in 50 m of 3 ny
nonosodi um i odoacetate (M A) (Sigma) through the
intrapatellar |iganment of the right knee. Control rats
Dise@ssigrect ed wi th an equi val ent vol une of saline. Up
to five days after the iodoacetate injection a
substantial inflammtion of synovial joints was

wiﬂ%&fa\m thlréshmd% Hpgfﬁss T@g%ﬁg@g@érgﬂ%ﬂ%ns@f td H’ﬁ)scle were

mal's was Istress’were
m‘hrkedlyoggdlmedeaft&r BNFd'mjez:th in emust ratsafltnes primary muscular
cet.ate t

Y BFralgSt gl g B Uy eiarssao,Enpanes VBS: B A5V ed Flfically in
p\%ﬁtéhﬁs' Wwhh mValéQ%sfu@h'Eﬁ myomsbléwaﬁcayﬂatéryiedﬁsairﬁyélg%dand

10% formc acid for 72 h_before being enbedded

b@ﬁkapannn (3Betenderness iﬁnna{peuorwelﬁeappemdcrét%w i@o the
3@?{1 [éqé%?‘ﬁs irﬂ';eﬂ gaﬁ’é?éxﬁ?l‘irf]%ﬁgl ﬂHPnérPc%ndltlons
ess e ex |nf ammat or nri rates 1 n the

(ﬂ,oﬁhts and surrounding tissues, and Saf | ani n- O f ast
green staining was done to neasure the degeneration of
cartil age. Evaluation of the effect of conpounds on

Laeesamild dbsk rdéﬂl#\dérﬂl?tmﬁmvds Qﬁuﬁe‘lé%yyﬁalg‘éswmduced by
i odoacet at e-treat ed S were random ze

TN jectan il thgmaw dressrradesiareagiing dilbigyersaliati0 ma/kg. In

e

h%s a slirmhgbat e;ffenno:rdommﬂeatpzalm r blaithemp)egqbaim naf @abtapantm
' p. t f [ kg.

Fart I8 eV o B Biste i osBiBla, nd i srength test

|ébdzsamuaeer@%£§ésothe36ﬁém/dfgrma@sm Ariscle already at 10 mg/kg.

Again lacosamide is more potent than pregabalin and gabapentin which

improve grip strength only at 100 mg/kg.

In conclusion, lacosamide was effective in reducing the muscular
hyperalgesia induced by TNF injected into muscle. Thus, lacosamide and
related compounds as disclosed in formulae (Ib) and (lIb) have therapeutic
efficacy in the treatment, in particular systemic treatment, of specific
manifestations of non-inflammatory musculoskeletal pain such as
muscular hyperalgesia and allodynia occurring in fibromyalgia, myofascial
pain syndrome, back pain or osteoarthritis.

Example 2:
Study of antinociceptive effect of lacosamide in iodoacetate rat model.

Animals



10

15

20

25

30

s.c. injection of 3 ng/kg norphine. D clofenac (30
nmg/ kg, s.c.) was tested in a separate experinent by
WQ h@®7820183 sci enti sts under the sane conditi onsSPGI/ERI906/008171
the same tinme. The noni odoacetate treated control
group (control) received p.ogaLnjection of saline 45
mnutes prior to the pain assessnent. Lacosam de,
di cl of enac and nor phine were injected 60 m nutes prior
to i nplenentation of behavioral tests. Each group was

MAlanWister bbﬂsnwanﬁiéw URtdrioe) ofeighitig | 20200 ¢y at t?n@sttrt of the
mechani cal E_eral geS| a For testi ngst actile a e%ynl a,

atmaswm aspdadbe asimalswese igreugpholsed §8animg cage) ina
ﬁ\t \lvﬂ ﬁoﬂ@& Qeﬁér ('g%‘tgﬁé {(%2929%030??5 raeﬁévfe'réé’dTﬁ§ﬁt-dark cycle

|ose rance) oor and applyl ng
(rIE h 62 hhear‘pd bad freesagdessdodbod landhwaleérpaw. A tri al
consi sted of several applications of different von
Frey filanments (at a frequency of about 1 Hz). The von

Ihdaktibhl s ostedarthritieppl ied fromfilament 10 g to 100
g. As soon as the animal renoved its hind paw, the

test was stopped and the filament nunber was recorded

é&egﬁﬂﬁﬁﬁf r\hhaé t‘iﬁdpé‘t‘-’:\ﬂ Yy hﬂh‘%"@tlcﬁlgf %ﬁﬂtl% P50 ‘iﬁtéf”@ mg

ani Cca yperal gesi a, nocCicep tive exl on reflexes
menesagliamt iofioadetate (MIAh(;BuQma)ahrO@I thetiotrppateliae igament of

R s ke ot Gt Mrtse i BREWIG: o phRVAlDY vglume of
dalling. Nap:. to v adayé t Seavnk tibdesderhtd Wﬂj@CﬂGiﬁl aeGubstantial

the force at which the rat withdrew its paw The

iofAmMationeat sYBOWIak igleis WaADRbSEVas iy dhignmadekgThesgeneral
NI ThE BrimalRad nibARIANRBSIGHDL) a3t W saen.

ancopi a, France) were dissolved in saline.

l\/bnosodl um i odoacet at e and di cl of enac were purchased
?m Sl ma (France). Drug administration wasmade in a
Yot 1 m /kg. Data anal yses and statistics

Con'parl sons of groups of behaV| oral data at each
i ndi vidual tinme point
On each of days 3, 7 and 14 after iodoacetate treatment, four animals were
sacrificed for histology study. Knees were harvested and fixed overnight in
10% formalin and subsequently decalcified with 10% formic acid for 72 h
before being embedded in paraffin. Sections 10 ym thick were prepared
every 250 ym. Hematoxylin/eosin staining was carried out to assess the
extent of inflammatory infiltrates in the joints and surrounding tissues, and
Saflanin-O fast green staining was done to measure the degeneration of

cartilage.
Evaluation of the effect of compounds on nociception

In the first round of experiments the iodoacetate-treated rats were
randomized to six experimental groups (12 animals per group) which
received the following treatments (p.o. = per os; s.c. = subcutaneous) on the
days of pain assessment (days 3, 7 and 14 postiodoacetate treatment):

p.o. injection of saline (vehicle);
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conduct ed usi ng ANOVA fol | owed by post-hoc anal ysis

(Dunnett's test). Results Joint pathol ogy was assessed
wW@podayiss 7 and 14 followi ng intra-articul ar PEJ/ER200@HN8171

of iodoacetate. At day 3 there was a substanti al

initial inflammatory responsgg._This inflammation was

characterized by an expansion of the synovial nenbrane

nost _|i kel .cau d b t ei naceous edema fluid d
fibrPRY VW?%“‘?'HP g{@%&?%éﬁ'gghages neut r ophi | gn
pI asp®. ﬁgéd;tﬁ;raaﬂmmqjkgwé@m@be cartilage was still

i ntact. | ammati on within the synovi um and
surrB@nmJﬁ‘@t'Qﬂ @fs%@"ﬂﬂ( ka|lagogan)ideesol ved. On day 14

h he depth of th

Gy 1+ P G R RSB, 0 okced mor mal and
mlokufmate@mmgllkg‘ Iml)rmasrtpstesd insa s@pataté expetioeph by the same

Wth v F t d at_day, 3,
SHEHEES ot P B CoRSRRA o, SR EHE e ot non-
i6@bAdeRhte’ ﬁbatedTb@mtrmegtouy {doritestprsuBivisd 3. imgdtioh endaline

nmor phi ne (3, ng/ inproved tactile allodynia of
4% doinséesatrsiarn Bht & Pats aéﬁegglyegt(i:agosm)deanglclpfenac and

rﬁ&q@nné RerdUi n@ﬂ O%b Frnulés (p':f09l to frplBRTEtEH o‘f'%ﬁavnoral

acosam de a trend or such™ 1 nprovenent
tests| BEacharo(B Waspgxamineddlima. ef f ect on tactile
all odynia at day 3 (Fig. 6A) day 7 (Fig. 6B) or day 14
(Fig. 6C). There was a marked nechani cal hyperal gesi a

BVala4tidneEthdtile alloRijia iatid iechamieavhypeigésia
wi thdrawal thresholds in the i odoacetate/vehicle

treated animal s conpared to control/vehicle treated

I?i;rlcg%ﬁgd (gﬁé @Edy%wdr%ﬂl ng‘%@t F Ega%ﬁdﬁ ﬁfei?lena@% floor.

Magiteptived testihg wasacdoneaby imserting @ayeni Hrega\ﬁlqmess l(lB@SGb

rpogel rRiehdhe i dg88 Thal Sepbihg RERTREFelaf Shrfack of the
Hlﬁ@oﬁe’ﬂm ?e tial abhsisrIEof IRAeesl appliddlionsdoBiffarelit)von Frey

phi ne and _di cl of enac each reduced nechani cal

fﬂ@ry@ntﬂ dakmafreppgacy 7af abent 1sHz)| dner ¥an kreyblagnamswere
%}rp %gyftr(?ré affﬁée’tg%\b\} ?E‘ﬁ;gf%?‘%e Afs; %%Ssdarrgng éh@?ﬁgﬁél fribvéd'Rs hind
paw, the test was stopped and the filament number was recorded to

represent the paw withdrawal threshold.

For testing mechanical hyperalgesia, nociceptive flexion reflexes were
quantified using the Randall-Selitto paw pressure device (Bioseb, France),
which applied a linearly increasing mechanical force to the dorsum of the
rat's hind paw. The paw withdrawal threshold was defined as the force at
which the rat withdrew its paw. The cutoff pressure was set to 250 g.

Drugs and reagents
Lacosamide (Schwarz BioSciences GmbH) and morphine sulfate

(Francopia, France) were dissolved in saline. Monosodium iodoacetate and
diclofenac were purchased from Sigma (France). Drug administration was
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show a statistically significant effect (Figs. 7C 80C).
Interestingly, in the iodoacetate-treated ani nals,
worgwiaziienl hyperal gesi a devel oped from day 3 BEHEP2006/008171
| asted for at |east 14 days, conpared to tactile
al I odyni a whi ch was nore praogounced during the early
phase of osteoarthritis devel opnent, reflecting an
ongoi n veI opEen of pain sensitization based on
% %MPUI%% 'El?k%cham sms during the 14 days post
I odoacetate-treatnment. The results show that
| acosam de i nhi bited nechani cal hyperal gesia during
Data analyses,apgdi#tatistieSperi od, indicating effectiveness
of |lacosanmi de for treating noninflammatory
osteoarthritic pain. Al patents and publications
Crinparisonscifrgraups iof behpuicrakdatayatresfobr indbkduailt time ipoint were

A T e )

t unor necrosis factor-al pha |nduces nuscle
hyperal gesia in rats. Pain 2003; 104(3):579-588. 2 .
tsatz DE, Spath M Morphol ogi ¢ aspects of
fibromyal gia. Z Rheumatol 1998; 57 Suppl 2:47-51 . 3.
McCain GA. Fi bronyal gia and nyofascial pain. In:
Joint| pathdloBy Myag assessed .on dayx3,boandfl 4ptallawirgh umtcanalrﬂlcular

LI VLq{g f_f'g 0?8%{9?&/ hé{ 5%#%21@@ %s 47ﬁ8g§%§|’£lgfin&m |I1ﬁar,r:1matory
%d@ébermunﬂaﬁhﬁamrwa@rbr@hb@@edf by‘zhaw@tp'dnm'n of the

90 criteria fo the classification of fibronyalg
syepwiat mgmbranermast dikelve caused &y REUMMACERES odaria flyid and

anﬁ””@vﬂtﬁg%f Iﬁ%tn]\go rﬁggroﬁhar@se”%u'ﬁ' ?'hﬁEn Iasméju‘brellé’n and

assessnent of experine pai n from hliman skin,
Iymphd)eytean'ﬂw cadidage Was stilSngastsBy dayA7  Tioflammatiah within the

W esenf e cee of t rd
YRGB sale  BUrRngIRGR tssuss TS Jaly *teglied. Today 14
proteoglycan loss was seen throughout the depth of the cartilage. The

synovial membrane looked normal and contained no inflammatory cells.

Tactile allodynia, tested with von Frey filaments, was assessed at day 3, 7,
and 14 in iodoacetate-treated rats compared to control rats. Treatment with
lacosamide (30 mg/kg) and morphine (3 mg/kg) improved tactile allodynia of
iodoacetate-treated rats at day 3 (Fig. 5A) and 7 (Fig. 5B) but not on day 14
(Fig. 5C), and lower doses of lacosamide showed a trend for such
improvement. Diclofenac (30 mg/kg) had no effect on tactile allodynia at day
3 (Fig. 6A), day 7 (Fig. 6B) or day 14 (Fig. 6C).

There was a marked mechanical hyperalgesia as evidenced by a reduction
in the paw pressure withdrawal thresholds in the iodoacetate/vehicle treated
animals compared to control/vehicle treated animals. Treatment of
iodoacetate-treated rats with lacosamide 3 mg/kg, morphine 3 mg/kg and
diclofenac 30 mg/kg induced in each case an increase in paw pressure
withdrawal threshold compared to iodoacetate/vehicle treated animals on
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6. Nordenskiold UM Ginby G Gip force in patients

wWith rheumatoid arthritis and fibronyalgia and in
Wh2uroeos ubj ects. A study with the o Gri ppit PCI/EP2006/008171

i nstrunment. Scand J Rheunmatol 1993; 22:14-9. 7.

Kni ffki KD, Mense S, Schm diggF. Responses of group |V

afferent units fromskeletal nuscle to stretch,

BB GE, PR, BAF GH 7. aRosdldt pf gbeds Hished (3T and 30
mg/kg),i miorpleihef ahd ndiclhfemacraache reduces fr(édrm\im. hyperalgeS|a
GRS 2, S it St 8" oo

uflal%gr'rnbnﬁereépta{hat%gg@gns%rg%%gdwgg efg@é g‘@kg naem.d@ bid not

sNawpaag'atnahpally sigrificant! efiectriFige0dn, 8C). e{ntews@hgly, in the

TR R B deg Aty RESH R o bR oSt rom day 3

akd, [adtétB forVan deastdpq ok g&&:dmﬁbmddtdﬁit@dtmé cfliod nmmﬁaw was
i n subchondral bone and articular cartila

MR PERNAINGET; dUAng: the, eaflynRhaggqel osteoa atthritis dévelopment,
r%cﬁﬁggéﬁ%ﬁdﬁn M@%gﬁﬁapphglﬁﬁéﬁ%ltlz&% Bad dQ)r}%ifferent

osteoart ritis-a
nmiaculacmmanmmsvlannttherﬂ dayhpostriodoacetatesiseatment.
No: 130-131 .13. Weland, H A, Mchaelis, M,
Kirschbaum BJ. , Rudol phi, K A 2005. Osteoarthritis

Thearesults Istoinatiat Idcosaniie Wbltei‘i RrachawikcaDhyperalgesia during
D| scoveregq4 331-344. 14. Heppel mann B. 199£ Anatorgf
héPOstdRUABEIAtSRY jRaried. | iRAIGaliRG; & eCtjvqf@SSpﬁ’ laggsgmide for

trédtih r@fn]rﬁﬂarﬁm%@o tedB%hrifs Pain, Rogers S. D, Sabino

'Mé%g Cuger ryé%nﬁme M E Pononi s J.D., Keyser
Clohlsy D R Adans DJ. , O Leary P.,

All patents and publications cited herein are incorporated by reference into

this application in their entirety.
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anl'lﬂtlyt Rénee SUSshiniditRE. Riekpoféed BRgEoUPIBY afferent units
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5 wth at | east one el ectragmithdraw ng group or/and
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eterocyel j,cyi apd s, thRi enyl .

o VI, Hy e D8RS T 1B, B ol KA. 2005,
i n@dtedbarthfiiifizol yan onbeatable idisedde?zoNgture Reviews Drug
i soxazol yl, piperidyl, pyrrolinyl, piperazinyl,
qU|D1§‘F<8He"Yt4r 3320844 tetrazolyl, isoquinolyl,
benzof uryl, benzot hi enyl, norpholinyl, benzoxazolyl,
tetrahydrofuryl, pyranyl, indazolyl, purinyl,

s ld4ndieppelinanpyBaz $99hd Amatomy nanid Ausiolgdy, of joint innervation. J

i mgazol i ndi n I i,di nyl, furazanyl,

N- %r}%/?ﬁr%ﬁﬁt'%{'m'ﬂgryl . pyridazinyl,
pyrinidinyl pyrazi nyl , pyridyl epoxy, aziridino
oxet anyl azetldln | ar, when is present_in th

1|5etl\éaeityl§13 o Ragen Sbde Sahéa@oM 8z Luder M, Mg §)=hwe' M.J.,
‘borﬁ\gﬁiﬁop o R %se"i‘ ghsm éﬂihl%ﬁrﬁ R. YAcfarmfdPo\E,ert? Leary P.,
) eny ,

| ower al aryl 1 ower I'ower a '
10 | oMantghkl?Nyl 20Q2 d)ngmtseobsk(e;letai pam:t sensyryl and Isympathetic

al kyl . | ower .al kyl het rOcygld ¢ & Y e,
cndinr e i s FaydS B Helfosftidnos TR 5 ras-1ee.
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I I Ol I R6" is hydrogen, |ower alkyl, |ower

al kenyl, or | ower al kynyl which may be unsubstituted
W@eroogipgod t uted with at | east one el ectron w t PCF/ERI0AE008171

group or/and at |east one el ectron donating group; R4,

R5 and R6 are independently gg/drogen, |ower alkyl,

aryl

, aryl lower alkyl, Iower alkenyl, or |ower

al kynyl, wherein R4, R5 and R6 may i ndependently be
unsubstituted or substituted with at | east one

el ectron withdraw ng groupClaimsnd at | east one

el ectron donating group; and R7 is R6 or COOR8 or
COR8, which R7 may be unsubstituted or substituted

M Rl of £BSIARAHNARAG Hb PoRAUEAIGNG. 0roup or /and at

| east one e

ating group; i s hydrogen or

| oner al kyl, or aryl |ower alkyl, and the aryl or
al kyl group may be unsubstitutgd or substituted with at
| east one el ectron w thdraw ng° group or/and at | east

one
1-3,
for
for

el ectron donatingy gqoup; andijn is 1-4; and a is
or of a phaR TGt yChd abtBisal t thereof,
the preparation of a har’taceut cal conposition
the prevention, alleuyati or/g@nd treatnent of

non-i nfl ammat ory nuscul oskel etal pain or/and
non-inflanmatory osteoarthritic pain, such as nuscul ar
hyper al gesia or/and al | cp%,gliuﬁ'aog rring in

S

fi bronyal gi a, myof asci al

dronme, back pain

or/and osteoarthritis. 2. Use according to claiml1,
V\herqjhep t he non-inflammatory nuscul oskel etal pain is
"Fhma

VY

non-

tory muscul oskel etal pain or/and
R is hydrogen, lower alkyl, lower alkenyl, lower alkynyl, aryl, aryl lower

alkyl, heterocyclic, heterocyclic lower alkyl, lower alkyl heterocyclic,
lower cycloalkyl or lower cycloalkyl lower alkyl, and R is unsubstituted
or is substituted with at least one electron withdrawing group or/and at
least one electron donating group;

R, is hydrogen or lower alkyl, lower alkenyl, lower alkynyl, aryl lower
alkyl, aryl, heterocyclic lower alkyl, lower alkyl heterocyclic,
heterocyclic, lower cycloalkyl, lower cycloalkyl lower alkyl, each
unsubstituted or substituted with at least one electron donating group
or/and at least one electron withdrawing group;

Rz and R; are independently hydrogen, lower alkyl, lower alkenyl, lower
alkynyl, aryl lower alkyl, aryl, halo, heterocyclic, heterocyclic lower
alkyl, lower alkyl heterocyclic, lower cycloalkyl, lower cycloalkyl lower
alkyl, or Z-Y wherein R, and Rs may be unsubstituted or substituted
with at least one electron withdrawing group or/and at least one
electron donating group; and wherein heterocyclic in R, and R; is furyl,
thienyl, pyrazolyl, pyrrolyl, methyipyrrolyl, imidazolyl, indolyl, thiazolyl,
oxazolyl, isothiazolyl, isoxazolyl, piperidyl, pyrrolinyl, piperazinyl,
quinolyl, triazolyl, tetrazolyl, isoquinolyl, benzofuryl, benzothienyl,
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non-inflammatory osteoarthritic pain associated wth
or/ and caused by a pathol ogi cal condition selected

WO p@it02@63 onal pai n syndrome such as back or nBCKEP206008171

rheumatoid arthritis, osteoarthritis, gout, ankyl osing
spondylitis, lupus erythematggus, fibronyalgia,
fibrositis, fibronyositis, nyofascial pain syndrone,

o ShgTRBTnd R LR bl R dngazoy, purny,
tri ¢rﬁddll3?ﬁl S, pWﬁﬁBlllﬁHlﬁﬂasﬂnldﬂoﬁhyﬁ, nﬂméﬁ()hmeyl a| ;!S'yrrolldlnyl

spotted fever raunsa, anmage,
dami@f@zﬁy)/b r aNn“Betrb/éiﬂt’Pnge"&% V'&‘ém»l oﬁ)’"@@?’l]!lt urBY”m'd'“"l

onSyFAARPE SRS 56 BAIdiAb! BZ0RiyE" SATIdRyl or, when N is

cl aipmredentrin 2he Weterecyclid) anrhsb-roxldé theareat, or y
osteoarthritic pain is non-inflammtory osteoarthritic
pai n associ ated with or/and caused by a pathol ogi cal

condi isi@NSsS8(OY! RIR,f NRY 6f RRY®r a dHethiclRbaaeE, | oi nt
damage by traune, cartilage degradation, structural
bone changes, and vascul ari zati on of areas of

¢ A
o7 B HDEIGHh, 008 A Anf okEP A I ndower
nmus alkyrsk el hela) Ipetemaydlandhemmcydlbameorglkyl Iower alkyl

ost rthrltlc n i s charac f
sveTepoupic &P b ma 5 RGbSfityfed ata S BBRARER & teast
SyStopa Cel&@ﬁbﬂf@%naﬂhéagdo@ﬁS%ﬁalnd lat neasorénégan electron
stiffness. 5. Use according to anlyq)of the clains 1 to

4, withdsawing groun. whesein heteieeyalie SRe|the Aampaimeaning as in
or/ @i‘doﬂ% SRAT 5raViddLthBRWhen ¢ is SR ngﬁ‘glunérr@{l%rl >t/>ond, or

assodi at ed W téw'%or/and caused by noh-in
mus &Ax cbakm tagathenis anN&ORd LONR:RF,yOPRsRs, PRsORs,

i < SRR, NP SR o NS ey B KRB R R

t enporo mandl bul ar joint dysfunction syndrone,
mul ti pl e chem cal senS| t [ VI t ai nful nenstrual

peri ods, dysme rRRsmBEnPRg NRsN ORe;
B o i G '

R¢' is hydrogen, lower alkyl, lower alkenyl, or lower alkyny! which may
be unsubstituted or substituted with at least one electron withdrawing
group or/and at least one electron donating group;

R4, Rs and Rg are independently hydrogen, lower alkyl, aryl, aryl lower
alkyl, lower alkenyl, or lower alkynyl, wherein R4, Rs and Rs may
independently be unsubstituted or substituted with at least one electron
withdrawing group or/and at least one electron donating group; and

R; is Rs or COORs or CORs, which R; may be unsubstituted or
substituted with at least one electron withdrawing group or/and at least
one electron donating group;

Rs is hydrogen or lower alkyl, or aryl lower alkyl, and the aryl or alkyl
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cognitive or menory inpairnment, nunbness and tingling
sensations, nuscle twitching, irritable bladder, the

WO 2w 02dodbf swol | en extrem ties, skin sensiti vPET/EB2006/008171

dry eyes and nouth, frequent changes in eye
prescription, dizziness, andgdmopaired coordination. 6
Use accordlngto any of clainse 1 to 5 wherein the

: fl | | et

nonorein MG e UnSubsittuelBr siBaoRfd) il ahleast, ane, efgptron
oSt QRiNdraWing Sroupoarid bEl€aat oﬁ@%lédlfdrﬁﬂ@ﬁ’étﬂfg’group, and
muscul oskel etal pain associated wth or/and caused by

ost 8darlthramds. 7. Use according to claim6, wherein
the_ngn %nfl ammatory pain i s noninflammatory

ost eoart fTitic pain. 8. Use according to any one of
clains 1-7 vvherei n one of R2 and R3 is hydrogen. 9.

Use accor one of ai 8 wherein nis 1.
10. °UQ£ a‘g’@é ?F%"yaﬁ?rc%‘?{@g&sarﬁ%\eﬁ% 0f3.9 wherein one
of R2 and R3 is hydrogen and n is 1.11. Use according

to any one of clains 1-10 wherein Ris aryl |ower
al kjor f@ﬁopnapar@lqrwfsa rhiacmaceufical gampesition fergtheopravgntion,

Oneaﬁéw %nd1 trlaa‘fmgh 'of dh- ﬁﬁgﬁa@@g\u%ulosksletal pain

|ndepen drogen, omer
NR4odanBR4n01¥mfmrhmdtmgenoﬂeolacth/atlcaIpIayd asuchY as muscular-
NRANRSR7, NR4ORS5, 8\IFiilng NRAC- RS or. NR4C-OR5, .0 1

Use NYPEEAIgRSi PEapfaplieanianeeeingoin Jbromya(gia, Mfasc'a'

and pBHh spndronty, b‘HdRYdaln%frla%\é odtebartRitidR4 O PRA; Y is
hydrogen or | ower kyl; ZY is NRANRSR7, NR4OR5,

ONR4AR7, NRAC-R5 or NR4C— OR5.
2. Use according to claim 1, wherein the non-inflammatory

musculoskeletal pain is non-inflammatory musculoskeletal pain or/and
non-inflammatory osteoarthritic pain associated with or/and caused by
a pathological condition selected from regional pain syndrome such as
back or neck pain, rheumatoid arthritis, osteoarthritis, gout, ankylosing
spondylitis, lupus erythematosus, fibromyalgia, fibrositis, fibromyositis,
myofascial pain syndrome, autoimmune disorders, polymyalgia
rheumatica, polymyositis, dermatomyositis, muscular abscess,
trichinosis, Lyme disease, Malaria, Rocky Mountain spotted fever,
polio, trauma, joint damage, joint damage by trauma, cartilagé
degradation, structural bone changes, and vascularization of areas of
osteoarthritic bone remodeling.

3. Use according to claim 1 or 2, wherein the non-inflammatory
osteoarthritic pain is non-inflammatory osteoarthritic pain associated
with or/and caused by a pathological condition selected from trauma,
joint damage, joint damage by trauma, cartilage degradation, structural
bone changes, and vascularization of areas of osteoarthritic bone
remodeling.
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O O 14. Use according any one of clainms 1-13 wherein
R2 is hydrogen and R3 is |ower alkyl, which nmay be

w3203 ed or unsubstituted with at | east onBCT/EP2006/008171

el ectron donating group or/and at |east one el ectron
w t hdrawi ng group, NRACR5, g1 ONR4R7. 15. Use
according to any one of clains 1-14 wherein R3is | ower
al kyl which substltt .subst it ut,e '
hydp(??y a&FO'I'd(W\%r a|‘1‘JBS<y°fu|{§§o§(§ %‘g %\II—JéRg %Cﬁ%él?nﬂl!a non-
RS ﬁﬂﬁnﬁﬁaﬁi | neesaNesksletal hy apgen d?faddowehoallhﬂfémnﬁtory
is ar Iovver al kyl, which aryl group may
unsgﬁétqartbneg BRins it haractenzapt Ry aina @é)ssensﬁeof swelling or
el e I 6.

(s gk abSn G B iflethiBaRly Biahg SBEINIC fellured orfand
|s pasentiallgmb meomingdhiffnesst ed or substituted with
hal 0. 17. Use according to any of clains 1-14 wherein
t he conpound

51 s( B)seZa@@oeamg @oahy Fnhel cidim@tihicy; WHareipnashdeflammatory
(R) - 2- acet am do- N- benzyl - 3- et hoxy- pr opi onam de;

O nBtusgulagkgledaly pain ﬁnﬁieoﬁterq WiseRain inRledes a condition

B bR A MR uscuioscltl

0- dpaEt hglbhddmxmﬂammaipn@oat@aﬂhrds mietsaieetedcfrom fatigue,
benz‘x6 ani,de

HiGTdgTairBighia hoves!. synsremeyionie g adagtie temporo-

benmérﬂmbmar jdifit dysturithioan¥ysdventd, Alultiple dhekicaheeasilivity,
t he conpound has the Forrrula (lib) HHHA- CH N C.C
N cprainfe) mengiruanasiogds; dysmenorrhea, chest pain, morning stiffness,

cognitive or memory impairment, numbness and tingling sensations,

BN

muscle twitching, irritable bladder, the feeling of swollen extremities,
skin sensitivities, dry eyes and mouth, frequent changes in eye
prescription, dizziness, and impaired coordination.

6. Use according to any of claims 1 to 5, wherein the non-inflammatory
musculoskeletal pain is non-inflammatory pain associated with or/and
caused by osteoarthritis, in particular non-inflammatory musculoskeletal
pain associated with or/and caused by osteoarthritis.

7. Use according to claim 6, wherein the non-inflammatory pain is non-
inflammatory osteoarthritic pain.

8. Use according to any one of claims 1-7 wherein one of R; and R is
hydrogen.

9. Use according to any one of claims 1-8 wherein n is 1.

10. Use according to any one of claims 1-9 wherein one of R; and Rs is
hydrogen and n is 1.
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wherein Ar is phenyl which is unsubstituted or
substituted with at | east one halo group; R3 is CH2-Q

wob@rernox) i s | ower al koxy containing 1-3 car bpCI/EPIN&008171

and R is |lower alkyl containing 1-3 carbon atons or
of a pharmaceutically acceptgghle salt thereof. 19. Use
according to claim 18 wherein Ar is unsubstituted

181 G082 0icingde S BPa I BiSS Pl dasn s P REls 1Btk

R3 hAad Rids dwehakpl.n Q i s al koxy containing 1-3 carbon
atons and Ar is unsubstituted phenyl.22. Use of any
one of clainms 1-16 wherein the conmpound is in the R

' ' I 4N Ris b I
18ni DReARRIa e IR OroiaBhey; 1 WARREI 1 ) dast

oneRhand Ry arepind8fenderit hyirogesy; bweralkyl, boddt, al koxy

contai nj 1- 3. garbon atonms and R is nethyl or a

phakr’rﬁ%ﬂ?ﬁt%’aﬁaccept able salt thereof. 23. Use

accyrigihydrogers briowetalkflasrei n the conpound is

subst anti al éﬁnanti olg;re. 24. Use according to clains
3l

22 &Y BNRRRRR NRiQ FaRr .t NReld- Rz R4CQRs.Us e
according to clainms 22 to 23 wher nhaloiH;quoro.
26. Use according to claims 22 toQ4 wherei® R3 is
CH2-Q wherein Qis al koxy containing 1-3 carbon atons
and R is unsubstituted benzyl. 27. Use according to

13ny Usk ddverdingitoscldimt d 2Avhelein R nistHydrogep@mddamd R; is lower

For mul I IS
(R gb}yﬁ‘&%égn do- N- benzyl - 3- net hoxypr opi onam de or a

phaynaeeWRs 8 Pr,accept abl e salt thereof. 28. Use
according to claim 27 wherein the conmpound is

sub¥tigrydsegen or lower alkyl;
ZY is NR:NRsR7, NR;ORs, ONR4R7, NR:C-Rs or NR,C-ORs.

14. Use according any one of claims 1-13 wherein R; is hydrogen and Rs is

lower alkyl, which may be substituted or unsubstituted with at least one
electron donating group or/and at least one electron withdrawing group,
NR;ORs, or ONRsR;.

15. Use according to any one of claims 1-14 wherein Rsis lower alkyl which

is unsubstituted or substituted with hydroxy or lower alkoxy, NRsORs or
ONR4R;, wherein Ry, Rs and R; are independently hydrogen or lower
alkyl, R is aryl lower alkyl, which aryl group may be unsubstituted or
substituted with at least one electron withdrawing group and R; is lower
alkyl.

16. Use according to any one of claims 1-15 wherein aryl is phenyl and is

unsubstituted or substituted with halo.

17. Use according to any of claims 1-14 wherein the compound is
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enanti opure.29. Use according to any one of the
precedi ng clainms, wherein the pharnmaceuti cal

w@opoxi1nd on i s prepared for treatnent w th doREBERF006/008171

the conpound at |east of 100 ng/day, preferably at
| east of 200 ng/day, nore preferably at |east of 300
ng/ day, nost preferably at |east of 400 , ng/day. 30.

di f th di | ai ,
The BB A Ra i N B aethoRY BT SRIGREMEIE, apar ed f or
; ;ggymrﬁc@féhﬁugﬂﬁs né}ﬁ-ﬂ-@ﬂuﬁ@%ﬁ%a@ﬁidé; maxi mum of 6

more preferably at a maxi mum of 1 g/day and
nmos O-mrathyitsoptyltD-sennermfiluasobenzylamidriy. 3 1. Use

! Conocl ai s, wher of
e R e

t r epl-gestyl-D-pienyiglycmebepzgianidedoses until a

e A e Bk R bRUET RS A ot aci

aCCBEﬂE\?IQrﬂiSe%W one of the preceding clains, wherein
t he phaf naceutical conposition is prepared for

t r e B:-Mr(Oimethythydraxydamine)-2@egtamider agedis acid henaylamide.
per day, nore preferably in a single dose per day. 33.

Use according to any one of the preceding clains,
18heUsieoft drey bherofalainis ¢ale whepeinithe @ompoyridzhas ¢k Farmula
an adnministration resulting in a plasma concentration

of €B) to 15 nmg/mM (trough) and 5 to 18.5 ny/m

(peak), calculated as Rn avera ower a plurality of
treated subjects. 34. e accoﬂEing to any one of the

precedi ng cl %@C%her bhe nar I _(&%1_0_&,[1
conposition i'S prepared foff oral or i. 1

adm ni stration. 35. Use acuordi ng to a:% one of the
precedi ng clai ns, wherein ©he Paar maceu®i cal

conposi tion further Conpfbﬁﬁa(ljf‘pl ctive agent for the
prevention, alleviation or/an r€at ment of

nonwhereanat or ynuscul oskel etal pain or/and
non-inflanmatory osteoarthritic pain such

Ar is phenyl which is unsubstituted or substituted with at least one halo

group;

Rs; is CH»-Q, wherein Q is lower alkoxy containing 1-3 carbon atoms
and R; is lower alkyl containing 1-3 carbon atoms

or of a pharmaceutically acceptable salt thereof.

19. Use according to claim 18 wherein Ar is unsubstituted phenyl.

20. Use according to claims 18 wherein halo is fluoro.

21. Use according to claims 18 to 19 wherein R; is CH»>-Q, wherein Q is
alkoxy containing 1-3 carbon atoms and Ar is unsubstituted phenyl.
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as nuscul ar hyperal gesia or/and all odynia occurring in
fi bronyal gi a, nyofascial pain syndrone, back pain

w@egoamebiost ecarthritis. 5 36. Use accordi ng t oPCI/EPI90@E8171

wherei n the pharmaceutical conposition conprises a

single dose formor conprisegqa separate dose form

conprising a first conposition conprising a conpound
fined in any pf the ¢lagins 1 ang, 8 to 28 and a.

22238 BF st pipent cipipR 3r Tl Wndreflling om@gudd isin the R

ageibnfigurafion\dfl RES Hdlfdiendl@ any one of the preceding

cl ai ns wherein the pharmaceutical conposition is

prepared for administration in nmanmals. 38. Use

according to clai 237 &herein the pharmaceutica

conposition is prépdﬂedlfor adm ni stration in humans.

39. A phaRmbH4CHCHNelrIdsi ti on conprising (a) a

conpound as def]| n¢d in any of the claims 1 and 8 to

28, and (b) a f@riyer active agent Ror the prevention

alleviatjon or/and treatnment o of non-inflammtory

nusWhes8ifel et al pain or/and non-infl anmat ory

osteoarthritic pain such as nuscul ar hyperal gesi a

or/and al |l odynia occurring in fibromnyal gia, nyofascia

pai R isybenzyloyhibhd& upsibstitutechor sebsiitatachwithi at least one halo

particular a conpound different fromthose of (a). 5

40. ‘phar maceuti cal conposition according to C aim

39, wherein the conpound of (a) is

(R)-2-acetam de- N-benzyl - 3- met hoxypr opi onam de. 4 1

The Fotiar Qe WBRII0 das JPEs RS CaNIRDE 118 ertsin atoms

or %mgwﬁi@nnggﬁprises a single dose formor a separate

dose tormconprising a O first conposition conprising

a conmpound as defined in any of the clains 1 and 8 to

28 and second . .conpositi c | S the further

act V& @’baé'ma%tlpﬁ 4 a‘fﬁ%"%ﬁ&ﬁ%ﬂ?@ﬁ#@%l conposi tion of

any of the Clains 39 to 4 1, wherein the further

active agent is an anticgnvul sant. . .
Use according to claim 22 wherein the compound is substantially

enantiopure.
24. Use according to claims 22 or 23 wherein R is unsubstituted benzyl.
25. Use according to claims 22 to 23 wherein halo is fluoro.

26. Use according to claims 22 to 24 wherein R; is CH.-Q, wherein Q is
alkoxy containing 1-3 carbon atoms and R is unsubstituted benzyl.

27. Use according to any of the claims 1 to 7, wherein the compound of
Formula (Ib) is (R)-2-Acetamido-N-benzyl-3-methoxypropionamide or a
pharmaceutically acceptable salt thereof.

28. Use according to claim 27 wherein the compound is substantially

enantiopure.
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43. The pharmaceuti cal conposition of O aim42,
wherein the anticonvul sant is selected fromthe group

w@om3hadhg of carbamazepi ne, phenytoi n, gabapeCI/EP2006/008171

pregabal in, lanotrigine, and | evetiracetam 44. The
phar maceutical conposition gfzany of the Clainms 39 to
4 1 wherein the further acitve agent is at |east one
anti-osteoarthritis agent other than

28nt Usgnagramling o5 .a"Yh@“Ghé!fnﬂ'!?eLRrﬁﬁﬁ&rr]‘Soﬁl%@ﬁt i Wheggin the
any Pﬂérrﬁ&@e Al Eﬁmﬁ%sftfbndfis}répgr forvlﬁﬁétﬁie'ht With doses of the
er ent, 1 n particular the

fur acitve ag p
ant compoeondrathleast sf 4§8nmg/day npreferably et least-afp2Q0 dang/day,

o058 o S 480 o 0 SR Sai Bl Beor a0

pha ggyl_ti cal conposition conprising (a) a conpound
as detfined in any of the clains 1 and 8 to 28, and (b)
a further active agent for the prevention, alleviation

/ ent, of - j_nf t et N g hBreai
S, SEEBRE o oot B ibadh i, Aohiroi tne
ost pbg_rmhcéuticgl cqmpfgith)rpisapqepaeid faratreaimeptbsxzith dases of the
accordi ng t.o al m. rei,n t I
(R SomRstindta Moy, P 8. GiHPhoies SEarny b @ Madium of

1 g/day and most preferably at a maximum of 600 mg/day.

31. Use according to any one of the preceding claims, wherein the
pharmaceutical composition is prepared for treatment with increasing
daily doses until a predetermined daily dose is reached which is

maintained during the further treatment.

32. Use according to any one of the preceding claims, wherein the
pharmaceutical composition is prepared for treatment in three doses
per day, preferably two doses per day, more preferably in a single dose
per day.

33. Use according to any one of the preceding claims, wherein the
pharmaceutical composition is prepared for an administration resulting
in a plasma concentration of 0.1 to 15 pg/mi (trough) and 5 to 18.5
pug/ml (peak), calculated as an average over a plurality of treated
subjects.

34. Use according to any one of the preceding claims, wherein the
pharmaceutical composition is prepared for oral or i.v. administration.

35. Use according to any one of the preceding claims, wherein the
pharmaceutical composition further comprises an active agent for the

prevention, alleviation or/and treatment of non-inflammatory
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37.

38.

39.

40.

41.
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musculoskeletal pain or/and non-inflammatory osteoarthritic pain such
as muscular hyperalgesia or/and allodynia occurring in fibromyalgia,
myofascial pain syndrome, back pain or/and osteoarthritis.

Use according to claim 35 wherein the pharmaceutical composition
comprises a single dose form or comprises a separate dose form
comprising a first composition comprising a compound as defined in
any of the claims 1 and 8 to 28 and a second composition comprising
the further active agent.

Use according to any one of the preceding claims wherein the

pharmaceutical composition is prepared for administration in mammals.

Use according to claim 37 wherein the pharmaceutical composition is

prepared for administration in humans.

A pharmaceutical composition comprising

(a) a compound as defined in any of the claims 1 and 8 to 28, and

(b) a further active agent for the prevention, alleviation or/and treatment
of non-inflammatory musculoskeletal pain or/and non-inflammatory
osteoarthritic pain such as muscular hyperalgesia or/and allodynia
occurring in fibromyalgia, myofascial pain syndrome, back pain or/and

osteoarthritis, in particular a compound different from those of (a).

The pharmaceutical composition according to Claim 39, wherein the
compound of (a) is (R)-2-acetamide-N-benzyl-3-methoxypropionamide.

The pharmaceutical composition according to claim 39 or 40 which
comprises a single dose form or a separate dose form comprising a
first composition comprising a compound as defined in any of the
claims 1 and 8 to 28 and a second composition comprising the further
active agent (b).
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The pharmaceutical composition of any of the Claims 39 to 41, wherein
the further active agent is an anticonvulsant.

The pharmaceutical composition of Claim 42, wherein the
anticonvulsant is selected from the group consisting of carbamazepine,
phenytoin, gabapentin, pregabalin, lamotrigine, and levetiracetam.

The pharmaceutical composition of any of the Claims 39 to 41 wherein
the further acitve agent is at least one anti-osteoarthritis agent other

than an anticonvulsant.

The pharmaceutical composition of any of the Claims 39 to 41 and 44,
wherein the further acitve agent, in particular the anti-osteoarthritis
agent is an opioid or non-opioid analgesic, a steroidal anti-
inflammatory, an NSAID or COX-2 selective inhibitor, or a DMOAD.

A pharmaceutical composition comprising

(a) a compound as defined in any of the claims 1 and 8 to 28, and
(b) a further active agent for the prevention, alleviation or/and treatment
of non-inflammatory arthritic pain, such as pain associated with or/and
caused by osteoarthritis.

The pharmaceutical composition according to Claim 46, wherein the
compound of (a) is (R)-2-acetamide-N-benzyl-3-methoxypropionamide.



