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Novel Use of Peptide Conmpounds for Treating Pain in
Trigem nal Neural gia Description The present invention

wo 200di1z0584 ed to the use of a class of peptide POPP2NEE6202

for treating pain in trigem nal neuralgia. Certain
pepti des are known to exhibit central nervous system
(CNS) activity and are useful in the treatnent of

epi . f is :
ar e“§&§!%&ﬁéﬁﬁ%@#ﬁﬁgﬁ@@%@ﬁﬁ%ﬁéiﬁqﬁ%ﬁ'
the Forrmula (la): Formula (el a? erein R is hydrogen,

| oner al kyl, |ower al kenyl, |ower alkynyl, aryl, aryl

| ower al kyl, heterocycli Y het firocycl ic |ower alkyl,

| ower al kyl heterocyclic PSS W cl oal kyl, | over

cycl oal kyl I ower alkyl, and R is unsubstituted or is

substituted with at | east one el ectron w thdraw ng
dheupresentinyentionm isidinegted do e upe oka Glashobiperfide epmpounds

Lower al kynyl, aryl |ower
gﬁ‘@%atﬁ{g%m 'hgﬁé%@yégﬁ@éhl%'\lﬁer al kyl y %et er o%:/ycl ic,
| oner cycl oal kyl, | ower cycl oal kyl | ower al kyl, each
substituted or, substituted with an electron d \ng,. .
STt BePHES lt KPBRT PRI, PR g RO 08 rpder (GRiR) Hbtivity
g aredergadanthk\tréiteiepg on eFII@pW and lother CN@disorders. These
al kenyl , | ower alkynyl, ar | ower_al kyl ,

y . ¢ aryl
Reptdas yhick  angedesatbed) |rb¥n%d\,b$- dlatent Npov‘?v@37%.|729| have the
ereLReys)-i ¢, ower cycloal kyl, |ower cycloal kyl | ower
al kyl, ger-Y wherein R2 and R3 may be unsubstituted
or substituted with at |east one el ectron w thdraw ng
group or el ectron donating grQup; Zis O S SO |,

NR4, PR or a chenical bond; |2

R—NH—[—C——CNH—]—C—R,

I | |
o) 0
Rs

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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Y is hydrogen, |ower alkyl, aryl, aryl |ower alKkyl,
| oner al kenyl, |ower al kynyl, halo, heterocyclic,

whedosnmsyc! i c | ower al kyl, and Y may be unsubsedt/BP®05/006202

or substituted with an el ectron donating group or an

el ectron wi thdraw ng group, q@ovided that when Y is

halo, Z is a chem cal bond, or ZY taken together is
NRANRS5R7, NR4OR5, ONR4R7, OPR4AR5, PR4ACR5, SNR4RY,

NRASR7, SPRARS or PR4ASR7, NRAPRS5R6 or PRANRSRY,

R4adRR: seRIndepercliently, hgltoors; lawer klkyl,| ldwed alkeng, [lower

Ak, S oWl fF. a3F RSl BYEBRET: ISW sy, Jower
alkgy rhdterodyelici fovd, ciloalkgl, Rowarycysoalkglbowet ulied, ar Z-Y
Sesbino ot Forigan st Ui OB Bl o st one
Eﬁegtr%nr\ﬁﬂﬁ&l%ﬁ@?@gﬂ%hl@bﬂh doPatidg Yrohgpwer al kyl

the ary yl group may be Unsubstituted or
substituted with an el ectron wi thdrawi ng group or an

2150 € SRR AR B oy Rl Hebg ", Oces

addi ti onal conpounds useful for

Y is hydrogen, lower alkyl, aryl, aryl lower alkyl, lower alkenyl, lower alkynyl,
halo, heterocyclic, heterocyclic lower alkyl, and Y may be unsubstituted or
substituted with an electron donating group or an electron withdrawing
group, provided that when Y is halo, Z is a chemical bond, or

ZY taken together is NRiNRsR;, NR:ORs, ONR:R;, OPR4Rs, PR4ORs,
SNR4R7, NRsSR7, SPR4Rs or PRsSR7, NR4PRsRes or PRiNRsR;,

N&(lf-&, SCRs, NR4ﬁ3-OR5, SC-ORs;
O O o)

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

R;is Rs or COOR;g or CORg;
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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treating CNS di sorders. These conpounds are
N- benzyl - 2- am no- 3- net hoxy- propi onam de havi ng t he

wdo-znosuta3g M) : Fornmul a (Ua) wherein Ar is aryl PGERI003/606202

unsubstituted or substituted with halo; R3 is | ower

al koxy; and R is nethyl. The3patents US 5.378.729 and

US 5.773.475 are hereby incorporated by reference.
However, neither of these patents describes the use of

t hese conpounds as specific analgesics for the

. 8aPatenit NO. pal 78,475 talsqy disciedesnadditibnalacompounds useful for

2/ 0742 | at tot f d i .
5aRA S 5T o THont FeSTpRu e WArE L N2 dmino-3-
mERbXy-pEEsloRdmide haviny the Eobauia (IA3: i s | ower al koxy
containing 1-3 carbon atons and R is nethyl for the

preparati on of pharmaceutical conpositions useful for
the treatnment of allodynia related to peripheral

neur opat hic pain. WD 02/074784 relates to the use of a
conpound havi ng Formul a (Ha) dd/Hnd Forrmula (M)

showi ng anti noci ceptive pi operjtigs for treating

di fferent types anir-GinptNrE—-a—Ned-dRand chronic
pain, especially non neuropfthfic ififfl ammatory pain,
e.g. rheumatoid arthritic p@ nCHs/ @d secondary-

Ai nfl ammatory osteo-arthritic pai n. Painis a

subj ective experience and the Rfr ception of painis
performed in particular parts of the Central Nervous
System (CNS). Usual Iy noxious (peripheral) stinuli are

transmtted to the Cent rﬂmhﬁ{am*yéz Syst em ( CNS)

bef or ehand, but pain is not a associated with
whergiapti on. A broad variety of different types of
clinical pain exists, that are derived fromdifferent

Ar is aryl which is unsubstituted or substituted with halo; R; is lower alkoxy;

and R, is methyl.

The patents US 5.378.729 and US 5.773.475 are hereby incorporated by
reference. However, neither of these patents describes the use of these
compounds as specific analgesics for the treatment of pain in trigeminal

neuralgia.

WO 02/074297 relates to the use of a compound according to Formula (lia)
wherein Ar is phenyl which may be substituted by at least one halo, R; is
lower alkoxy containing 1-3 carbon atoms and R; is methyl for the
preparation of pharmaceutical compositions 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



under | yi ng pat hophysi ol ogi cal nechani snms and ' that

w Il need different treatnent approaches. The
w@ensepisson of pain may be characterized by thPEBEPBR)D006202
types of clinical pain: - acute pain - chronic pain -

neur opat hic pain Acute clinicql pain may result from
i nfl ammation or soft tissue injury, for instance. This

§ I?ifat&?icﬁstéé-aﬂﬂﬂﬁé byfh.and has the biologically

rel evant function of warning and enabling healing and
repair of an already damaged body part to occur

P T 4 R Bleefl BEpTenckah 16k StebPudtt B Bef g erformed in
pasticitah ppetssohthe | @entral ddrvaus Bysterno (CNS). Wsuialigt noxious
et e mdb g FRPaTEd: (oo Ltk NIV ORs: Svaem (CNS)
bafdrerang! but/pasi 54 ot Andys BRI Wit Indeiddtieh. K broad
acute clinical painis available and effective'b

Neeeaty ofdiffegent Mﬁ%‘bfef?'ib’lii%Ipakhexistsmﬂh\%trﬁfﬁtdﬁfiyedr%syg different
o) d e n p ngd. i

SPaEl1Eb BBt dbrRIdodiSal FREHHrnR " ah e i e ferent

treatraentapreasbey. abnornalities resulting from an

ongoi ng peri pheral pathol ogy such as cancer or chronic

inflammation (e.g. arthritis) or it can be independent

Thetpuceplion of Pam méygﬁeémraE@izbdthﬁhr@@Mﬂor ’g/pes of clinical
ma| adaptive, offering no survival advantage and very
8At"en no effective treatnent is avail able. There are
several causes of human neuropathy w th consi derabl e
variability in synptons and neurol ogi cal deficits.
Pacufeupaineur opat hi es are defi ned as neurol ogi cal

di_sor . characterised by persistence of pain and
hﬁﬁgﬁghémivi ty in a body region, of which the

saeampathicpaivat i on has been

Acute clinical pain may result from inflammation or soft tissue injury, for
instance. This type of pain is adaptive and has the biologically relevant
function of warning and enabling healing and repair of an already damaged
body part to occur undisturbed. A protective function is achieved by making
the injured/inflamed area and surrounding tissue hypersensitive to all stimuli
so that contact with any external stimulus is avoided. The neuronal
mechanisms underlying this type of clinical pain are fairly well understood
and pharmacological control of acute clinical pain is available and effective
by means of e.g. Non-Steroidal Anti-Inflammatory Drugs (NSAIDs) up to
opioids depending on type and extension of the sensation.

Chronic clinical pain appears as sustained sensory abnormalities resulting
from an ongoing peripheral pathology such as cancer or chronic
inflammation (e.g. arthritis) or it can be independent of the initiating triggers.
The latter being maladaptive, offering no survival advantage and very often
no effective treatment is available.
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damaged, but damage to sensory nerves does not al ways
produce neuropathic pain, usually |loss of sensation

wo agokezosshan hypersensitivity or pain are obseP@EHP2005/006202

Neur opat hi ¢ pain can be classified as peripheral and
central neuropathic pain. Pergpheral neuropathic pain

is caused by injury or infection of peripheral sensory
nerves, whereas central neuropathic pain is caused by
damage to the CNS or/and the spinal cord. Both

dévere laee sevaral caasés af hnmanopedropathyawith cansigecable variability

w t hout obvious initi.al er v . Co n,

sy Rte e ardBeufogiel dEfc, FAREF pedtiPathies are defined as
%@hkolb@fc'aﬁmﬂi’éd?ﬂéréjr eHardNEMYdeE) bynopensestentd of pain  and
insuffrciently chronic abnormal pain syndrones as

YPEReasHivityin ackedy rBIiarueloMhichithe sgnoryuianggvation has been
[ c [ f t t
GBRMAgSC 0L FamaGe 1o “fensdfy hBHES ek R Sl 'AiBduce
mursﬁaibmmnmn&uaﬂystleﬂsmeﬂ seasatior|rathfer than hypersensitivity or
corticosteroids, conduction blockade, glycerol,

2Rt aeep?té%%ré{ﬁ s, local anesthetics, gangliosides and

el ectrostinmul ati on have been tried, but mainly

anti-convul sants have been found useful a ai nst

WNaurerathis path eanpke ighassifigd RsupPeirRiielat apd; ¢entral neuropathic
g)%mi' Pe Bﬁera‘r ﬁea@gﬁatm& gam 88t Saliddd’ i e@wt Bt GnR&tiBn of

espon to opi ol amazepine 1s l ve 1In
npedpberaj seasary nepeas, evhereas taentnal gentopdthicepaial igi caused by

der el i, n8; CR, bRt Spite) S84 Bl sk Rerg e centra

nearapEthicpaid can®celir withoapabviguairitiainere aamagepai n
sensation with a marked nechanoal | odyni a as the nost
di sabling clinical synpton, selective inhibition of

Jyngmeat Mgaﬁb@hmalaﬁb.d@vam nbnsgts@i’déafaraﬁmﬂ%ﬁ{ymatoéy drugs

i nhibition of high threshold noxious stinuli
(NSAIDshpprave; erly IosUffweemlarempns:eabmwnaionalaemndmmes as

BEABhIRS ahbedndY ABLASSRhic pain due to insufficient efficacy or limiting

side effects. In the search for alternative treatment regimes to produce
satisfactory and sustained pain relief, corticosteroids, conduction blockade,
glycerol, antidepressants, local anesthetics, gangliosides and
electrostimulation have been tried, but mainly anti-convulsants have been
found useful against various types of peripheral neuropathic pain
conditions. A subset of patients with neuropathic pain responds to opioids.
Carbamazepine is effective in reducing pain in patients with trigeminal
neuralgia.

If general overactivity and unleaded low threshold activation of sensory
neurons is considered as one of the main syndroms of neuropathy and
neuropathic pain sensation with a marked mechanoallodynia as the most
disabling clinical sympton, selective inhibition of this pathophysiological
event instead of general inhibition of high threshold noxious stimuli (by e.g.

local anesthetics) of the normal sensory nociception provides clear
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The nmechani snms of trigem nal neuralgia are poorly
understood. Current treatnents use a variety of

w@bmsnessd ogi cal , surgical, physical and psychedDBP8$/006202

approaches. However, the evidence for nmany of the
treatments is still limted.-@#bnoneuropathies in
general can be caused by any trauma or |esion or nay
24%8n @@éyzimtiunn a known cause, as is very often the
case wth atypical facial pain. The use of conpounds
of Formula (Ib) or/and Formula (lib) for treatnent of

RS et iR Berald. AR RS, LEBGR Gy Current

¢mﬁmant§ wde ]lc:@r vatiety (dfb)pimri/niandlo@iddb) s‘wgic]tcahe phy3|cal and
e at] O (0] a ar euti ca oSl tilon or th
PSRChaloaisRl aPPIRALEES o QPRI theaPNIEeNCe! for | meRynal the

%ﬁfrﬁ@ﬁfshiscsmﬁiiﬁiitéﬂd MéisHedrepathjeyf |r1”f§8ﬁ€i%‘i”d§?iabe'@a%sed by
or atypical facial pain. Surprising plication of

EOWPERHTE QT IBFionr pram@y(evey) exiﬁam1tfi@u¥ar kryovm)cagse as is very

einhgﬁ% §§S§MW&¥buc%if$aef wr opi onani de (SPM 927)

signrrican I'Cacy in reducing
mechani cal hypersensitivity inrats with infraorbital

Thel Gl Pt EpolBoS of o BDRY B2ofscuitiea i r saatmgnt of

phirgen iideniifdl PRardIga Mish nof rssin®apontéd.h THEY! QR@ present
particularly leads to nificant increase in

i@@@&ﬁaé:qnwmﬂiaiusmf@atqg REMRRHNGS Of anmubam(lb) or/and (Ib)
ot the! r@ﬂéﬁ@itiﬁ apf 'aV'g‘h)é r‘nﬁcéﬁﬁ S oé]ﬁ?ﬁ gilog'etﬁgr érevention,

conpound accor ing inve i on
atbevratuan orfand F&:Batmenti bﬁtr(geiu)iwlalemeumpathics paindand)ether forms of

el atiesdt B e reflr ocycl | c 1 ower el kyl

| ower al kyl heterocyclic, | ower

Surprisingly, application of compounds (Ib) or/and (lib), particularly (R)-2-
acetamide-N-benzyl-3-methoxypropionamide (SPM 927) exhibited a
significant efficacy in reducing mechanical hypersensitivity in rats with
infraorbital nerve injury. Thus, the compounds are useful as analgesic or/and
anti-allodynic compounds for treating trigeminal neuropathic pain. Treatment
with SPM 927 particularly leads to a significant increase in the response
threshold indicating analgesic or/and anti-allodynic activity in trigeminal
neuralgia.

A compound according to the invention has the general Formula (Ib)
R:

|
R—NH—[-C——CNH—],—C—R,
N

Ra

Formula (Ib)
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cycl oal kyl or |ower cycloal kyl [ower alkyl, and Ris
unsubstituted or is substituted with at | east one

webmstizosey Wi t hdrawi ng group, and/or at | east OPEI/EP2005/006202

el ectron donating group; R is hydrogen or | ower

al kyl, I ower al kenyl, |ower -gtkynyl, aryl |ower alKkyl,
aryl, heterocyclic |ower alkyl, |ower alkyl
het erocyclic, heterocyclic, |ower cycloal kyl, | ower

cycl oal kyl | ower al kyl, each unsubstituted or

sdneseint uted with at | east one el ectron donating group
and/ or at |east one electron w thdraw ng group; and R2
and R3 are independently hydrogen, |ower alkyl, |ower

&/ i‘sq'mdrogé@WBWea|al%y|ﬂ)4bweaéudenw\l@neﬁhllkthl ar) aryhﬂivﬁm alkyl,
het erocyclic, heterocyclic | ower

hetespexsics i betereqygiicc jewen & V' FQW@r %WI dEtQSHCYF'dﬁAeHOWGT

ey&%%gprorzro% {/ﬂbﬁlk GV %gméneewr@théu SUiREd or is

subStitute east one€ ‘el ectron w t hdraw ng

gubstijutedowith aettleasatame electren adthdsawingnarnaupg agdérmt lzast one
4, NR e, PR4 or a chem cal bond; Y

e@“ﬁ?& Odgglgblq{ "al kyl, aryl, aryl lower alkyl,

| ower al kenyl, |ower al kynyl, halo, heterocyclic,

et.erocyclic I heterocycljc and
T S o et Y b e, e i,
Qﬂﬁ ﬁbﬁfrbéﬁllcd%@ér' Q&ygrle%radﬂ@%%eté?ody%ﬁét h@fé?ocycllc lower
el’'ectron wi t hdraw ng group, ovi ded that when Y is
pyglealkyl, i lowegr stysinalieyl lowied, algyl Eachaursuhsigjded eor isybstituted

NEASED Massine Sinalhi fnalidofiur ST 2 Jeestone electron

NtRERGANRGNRIUERG; R e is hydrogen, |ower al kyl, |ower
al kenyl, or | ower al kenyl which may be unsubstituted
or substituted with at |east one el ectron w thdraw ng
ghqQup or/and at | east one el ectron donating group;

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;

Zis O, S, S(0)a, NRs, NR', PR, or a chemical bond;

Y is hydrogen, lower alkyl, aryl, aryl lower alkyl, lower alkenyl, lower alkynyl,
halo, heterocyclic, heterocyclic lower alkyl, lower alkyl heterocyclic and Y
may be unsubstituted or substituted with at least one electron donating
group and/or at least one electron withdrawing group, provided that when Y
is halo, Z is a chemical bond, or

ZY taken together is NR4NRsR;, NR,ORs, ONRR; OPR:Rs, PR.OR;,
SNR4R7, NR48R7, SPR4R5, PR4SR7, NR4PR5R6, PR4NR5R7 or N+R5R6R7,
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R4, R5 and R6 are independently hydrogen, |ower alkyl,
aryl, aryl lower alkyl, |ower alkenyl, or |ower

w@bdognyis3o wherein R4, R5 and R6 may i ndependened WEP®05/006202

unsubstituted or substituted with at | east one
el ectron withdrawi ng group argand at | east one
el ectron donating group; R7 is R6 or COOR8 or CCR8

Wi, e e u te loRuUbst L _
Ieas ne el %tron Qf rraw rctég@gr p OW eaist
one %I ect rorgdonatl nnggr oup; t%g I's hydrogen o | ower
al kyt', or ar | ower al kyl, and the aryl or alkyl

group may be unsubstituted or substituted with at
IRARE hpdv@gehe tdwen alidyt, hdwewanaar@l Otbtp|owdraa1ﬂeﬂjil \Jvﬁ@ﬁt may be

one el ectron donating, group; nis 1-4; and IS
pingubsgiitdted ams}wbtsntyt%% ﬁ%'Hhr%l 'ﬁ%%to%? rRJeHEn t"Yt'Q‘CHEW@?QaIQFOUP

5P/t 4t |§$4%)on’é°é|€1=ﬂtr§n GBPQ @;nAr is aryl,

especi al phenyl, I'S unsubstltuted or

substituted with at |east one halo; R3 is - -

SR RlleTse fis MyfEPeRemSy budbbeff, idvier S e%k%@' lower alkyl
tbwercalkdnylp onlgwer aikgreyl! whetein Gyp Rs iahiddRs mnypndepergd@tly be
ineBie o stk bt at Tefist and wedion wilidrdwing group

ofBALR Madtoner élagbm Abnag §RAIPII ¢ pain. The "l over
al kyl " groups when used alone or in conbination with

ot her groups, are lower alkyl containing from1l to 6

; é g2r098 gt E@Oﬁgﬁ’%ﬁl '\)Ohﬂ:nelg{ ﬁlﬁﬁ@ﬁ@%s%gﬁte@ﬁg ggwtituted

strar ght I'n or Branc roups
methhat Jeast orle efeotmonl wﬂhdmwingygrpubwryfdmd |a$déa$tybr,te electron

td%Ftatmg robuuﬁ,yI anyl,

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

nis 1-4; and
ais 1-3.

Preferably the compound according has the general Formula (lIb)

H HH
Ar—CH—N—C—C—N—C—R;

[
0 ol

3
Formula (lib)

wherein
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hexyl, and the like. The "I ower al koxy" groups are
| oner al koxy containing from1l to 6 carbon atons,

wespesarEBdy 1 to 3 carbon atons, and nay be stP@i/BP005/006202

chain or branched. These groups include nethoxy,
et hoxy, propoxy, butoxy, isclgtoxy, tert-butoxy,
pent oxy, hexoxy and the like. The "aryl |ower alkyl"

A I8y, Nesdétfaly’ BhoffioWhich 10 eALIbsBRRIKE Subblituted with at

, i'sopropyl, eny yl,
teqslhewel halohyRs is1;GH.-Q, phbﬁlgellth\ySs Jowep atkgpye andeRhayis lower
d. the |l@m The term"aryl", when used alone or in

iSYREC er%tlhgls to an aromatic group which
conta| ns from6 up to 18 ring carbon atons and up to a

total of 25 carbon atons ncl udes. t he pol ynucl ear
dhgnRreseat st%orarmala?o@b%ctﬁ% Y %ﬁ%@&qtﬁaﬁj composition
eb kl ﬁgﬁdune abcmhagcxfsl F&rnatng fibF Jr}%ﬁﬁﬂ Forf@fa (IIb)

yn C| ear mati c conp ound as use ereirn, Is
neaﬁm! far etheormagentiﬂrny@lllewaan@ orfapgicitreatmesntd of trigeminal

@Eg{@tﬁlﬂg&ém systens containing from 10-18 ring

‘and up to a total of 25 carbon atoms. The
aryl group includes phenyl, and the pol ynucl ear
' ant hren

omptics e.q,, naphthyl, anthracen hen
1081 2ayer Al rséowgwmeﬂqélsaﬂy?loaﬁoér in e RahaRUIth other
BFSUHRS lark foWEF BIRGPBYAtain¥ig froéf QUBS BB IPEatoms, especially 1 to
unsubstituted or nono or polysubstituted with el ectron

Wi @w@pammqgn%r ARAdMay ke rssrralgmnmalngow@awea% These groups

(1A ol Bt R sBh AR Dult 188t BHlarg R, amy

tHexyl| and ¢mellikdhese groups may be stral ght chai ned or
branched and may be in the Z or E form Such groups
i ncl ude vinyl, propenyl, 1-butenyl, isobutenyl,

ZThB Ui alkbxp’e@hﬁmd ard Bwek- @IRO}‘()G@bhtanﬁlEb ffom 1 to 6 carbon
pent enyl (ZZ' 4- yl - 2- pent enyl

@tgms; ﬁﬁpwﬁ Y- béﬁt éng@rboaeatom eAPA, maygbe straighgrchain or
Bratich8At 2¢he8y! gréilh tintiudeXGnethoxy, ethoxy, propoxy, butoxy,

isobutoxy, tert-butoxy, pentoxy, hexoxy and the like.

The “aryl lower alkyl” groups include, for example, benzyl, phenylethyl,
phenylpropyl,  phenylisopropyl,  phenylbutyl,  diphenylmethyl, 1,1-
diphenylethyl, 1,2-diphenylethyl, and the like.

The term “aryl”, when used alone or in combination, refers to an aromatic
group which contains from 6 up to 18 ring carbon atoms and up to a total of
25 carbon atoms and includes the polynuclear aromatics. These aryl groups
may be monocyclic, bicyclic, tricyclic or polycyclic and are fused rings. A
polynuclear aromatic compound as used herein, is meant to encompass
bicyclic and tricyclic fused aromatic ring systems containing from 10-18 ring
carbon atoms and up to a total of 25 carbon atoms. The aryl group includes -
phenyl, and the polynuclear aromatics e.g., naphthyl, anthracenyl,
phenanthrenyl, azuleny! and the like. The aryl group also includes groups
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The term "l ower al kynyl"™ is an al kynyl group

containing 2 to 6 carbon atons and may be strai ght
webmsnad3as wel | as branched. It includes suchrp@r/BP8s5/006202

as ethynyl, propynyl, 1-butynyl, 2-butynyl,

1-pentynyl, 2-pentynyl, 3-metbyl-1- pentynyl,

3-pentynyl, 1-hexynyl, 2-hexynyl, 3-hexynyl and the

e " .

ik ey AED) GHOU Y B8 o o PR Bbstuted

withl &lectmog mahhbmwhtgons/aaddeleptmo donatingg gréups asadesaribed

gt nms. The cycl oal kyl groups may be nonocycli c,

lic, tricyclic, or polycyclic and the rings are
fused. The cycl oal kyl may be conpl etely saturated or

artially saturated es |nclu cycl o
W enakony I i an Gy 1R ComRMIGE Tog 2 tarbERpen atoms and
%Y%QQlctdhle' d%ﬁBié’dd%ﬁég Tﬁé!§é ESQYhayCXS@ %B%Fﬁrﬁnﬁhamed or

cycl ooct enyl, ten decal i nyl’, hydroimn

brareahed, aﬁdntmgyl bepuméh9| @rdﬁﬁmmi Sughd greups urkcjude vinyl,

AL Lyl Y SR uleFl e Bvl R L PRV -2

pehtenst, eC(lZ)mmath)hcﬂ-ﬁentegybr/ Er)kzl mledtyHZepeIdtenyLl ngentadienyl,
roups, as _descrj bed bhel o rthernore, the
tfhs 1%9&&"59%@?%@'} ’e?n%lg‘q Ilfi‘eendo or exo positions in

the bri dged bicyclic systens. The term
"el ectron-w thdrawi ng and el ectron donatin refer to
The tean! ‘lawercalkynyuissan @llemy! gEouR eoRipKING f@o@&taebon atoms

Sbﬁ?ﬁéj Eﬁ qstfagérﬂ nY@d ¥s vJeE?II %é {)r‘é%chgdt H?ﬁcl@{]e@égéﬁgfﬂ:eps as

at om occupl e he “sane posi ti on

Eg*wwulmr_owhﬁlsa batym;yld aQ-butlygin bpéatwlybog-dey\tm)é, 3-methyl-1-
t t
BRIV e By C Y gy RRbei BRI Re fisns

New York, NY, pp. 16-1 8 (1985) and the d| scussi on
therein is incorporated herein by reference. Electron

When&rami Tyer srsloaliad] whema1sed ialenq i dn bpemBination- is a
I

bleigeRy) G Conaify fibfh 816 16l chitdPaidii Bp to a tota

af 25, chmmratmngf JMde'kﬂanmymas/uba monocyclic, bicyclic,

EI'FPIngilg rg?“%%ﬂ%)(qjlgna% h%W‘?mggl 5%”%&% C%Ba b&églkquay be
completely saturated or partially saturated. Examples include cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, cyclodecyl,
cyclohexenyl, cyclopentenyl, cyclooctenyl, cycloheptenyl, decalinyl,
hydroindanyl, indanyl, fenchyl, pinenyl, adamantyl, and the like. Cycloalkyl
includes the cis or trans forms. Cycloalkyl groups may be unsubstituted or
mono or polysubstituted with electron withdrawing or/and electron donating
groups as described below. Furthermore, the substituents may either be in
endo or exo positions in the bridged bicyclic systems.

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 occupied the same position in the molecule.
These terms are well understood by one skilled in the art and are discussed
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donati ng groups include such groups as hydroxy, |ower
al koxy, including nethoxy, ethoxy and the |ike; |ower

w@bdogh2053uch as nethyl, ethyl, and the |ike; apPdTIBP2005/006202

| ower al kyl am no, di(loweral kyl) am no, aryl oxy such

as phenoxy, nercapto, |ower-ahkylthio, |ower

al kyl mer capt o, di sulfide (lower alkyldithio) and the
'irL'ﬁ\%vaﬁ)ESd r e¥m§h’}l| bg'ﬁ A2 ohH Wllegpé’ﬁc?@o?ke New
that sonme o ores d substituénts

Yok, i N¥r pu.116@1$>é1 %@mndathejdlﬁausmgn dslnemllrecst incorporated herein

B 88780 RIS SinFalia SRR Houf Bl “Rejyaing bromo,
ﬂcmiau rwhldropiddfo andhé likentitros ebeted Ich@maIkbﬁyl Iower alkynyl
? -|dent|f|ed groups. The term "hal Q" ingclu

0,Ca *P’@fadn'dl% » [ETRAD « RBMQIiEM, TH@'OPQ?% such as -
trifk)Sromee dﬁ‘ZI 'IBW%F alksaspy | c%ﬁ' IRIXY Badl tRE ﬁﬁéo Hectron
carbon at be strai ght chai hs or branc

uneatingigsapes nmiudel eeuqmgrqsmnps @y&@xmlpweac@kgxs(, mcludmg
t

BEROAE o Yo, 5 IBUEY By sBE 4K 45, anc the e

aatieo,olower alkytaminoc aifiewersliat) aedno, argdosyuléuch as phenoxy,

t but
BisrEests. s AlSHRisORRT Al metartandishitids Deyer rakyldithio)
6ha4ne nkentm@bﬁbmihéw SKRinPthRS &R twill appRé diate trfacflm of the

het er caronatics and saturated and partially saturated

plaresajdysubistituentp maydee cmm%@erq@pebeeke@trpagiqwng@r electron
?V?tﬂ ﬁ\ Cunﬁeﬁy&{‘féfenttéﬁ Lccoﬂ'dltfbwsy CMBLé@e?nghélrﬁresent
use ey nmay preferably contain u 0 18 ring

invenhoarmbntemplatas taotyatombir&tioni ugsulastijueniat selecteddfram the

total . of 0 25 carbon atonms. The heterocyclics are
ﬁgg%e'fcfﬁ'gﬁggcgrPUWncl ude the so-called
benzohet erocycl i Cs. Represent ative het erocycl ics

Lnclude furyl, thienyl, razolyl, pyrr
RE6 ks hala! yiciidas Biera Shlore, Gadm Foda e i k.
oxazol yl , i sot hi azol yl , |soxazolyl pi peri dyl,

|pera2|nyl qui nolyl, triazolyl,

%; :t;llzln Ingdl:yl wacﬂﬂaqlomr alk%mybmmtyimn@éwmﬂ Hoeﬁny.a:bon atoms
qR4 M Bg%kral&ﬁ%%WSJ E(njahched. These groups include, for example,
formyl, acetyl, propionyl, butyryl, isobutyryl, tertiary butyryl, pentanoyl and
hexanoyl.

As employed herein, a heterocyclic group contains at least one sulfur,
nitrogen or oxygen ring atom, but also may include several of said atoms in
the ring. The heterocyclic groups contemplated by the present invention
include heteroaromatics and saturated and partially saturated heterocyclic
compounds. These heterocyclics may be monocyclic, bicyclic, tricyclic or
polycyclic and are fused rings. They may preferably contain up to 18 ring
atoms and up to a total of 17 ring carbon atoms and a total of up to 25
carbon atoms. The heterocyclics are also intended to include the so-called
benzoheterocyclics. Representative heterocyclics include furyl, thienyl,
pyrazolyl, pyrrolyl, methylpyrrolyl, imidazolyl, indolyl, thiazolyl, oxazolyl,
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tetrahydrofuryl, pyranyl, indazolyl, purinyl,
i ndol i nyl, pyrazolindinyl, imdazolinyl,

wo nadazsBe ndi nyl, pyrrolidinyl, furazanyl, PCT/EP2005/006202

N- et hyl i ndol yl , nethyl furyl, pyridazinyl,
pyri mdinyl, pyrazinyl, pyridgl-, epoxy, aziridino,
oxetanyl, azetidinyl, the N oxides of the nitrogen

?é?ﬂlﬁ@k?l‘yf‘glsﬁﬁéfélgfyﬁbsﬁdyls Wroﬂﬁ# rkﬁ ﬁhﬁeﬁuﬁfolyl triazolyl,

pyri pyrazin ri'm

ﬁﬁtaa:mdwﬂoqwmlwummwrmé hﬁmﬂyenylum@rpbplmﬁn@eozoxazolyl

BREADAES MR ey o TGS A2 Y, ocbppeindiny
““E’atb'"w‘y' "mfa“azbhndiwlr Olwrrohbmyi of tur;akanyl N-methylindolyl,
HVREXS' F éi/”r‘ qﬂolyhrfﬂ‘nmh ;FY rrégb%p nmfﬁ hmqy& aziridino,

QXéﬂa@l@lzl ébéndnrﬁhetﬁ& N-ekided dretrr ﬁﬁwdelnc cbﬁtaﬁuﬁg Hetbrocycles,
nber ed heter ocy clic conPound The espec] al
y

pu@v @s e H\é'toérd%y@f iRyrid fwrﬁzmybyandmyrmmgmi.am the like.

[ I [
H ex%%?&lff e rsotzﬁya ll?‘éésunggés@ﬁﬁéy BF o o;rgﬁ %ﬂtuted with
pieetrenwamdrawmgmdandre&dtmmaowdtmgegmupsw 1 but di
(n=2), tri (n=3) and tetrapeptides (n=4) are al so
contenplated to be within the scope of the invention.

The preferteed h\eeérbeﬁclmts Rafes ehigyl] OngYl, alggriolyl, benzofuryl,
espem ally benz especi al |y those wherein t he ph I

peRgPthigayb of 'nid§YYunsm?§'ﬂ¥|P¥ﬁr@|M| ormeiwinylut Ryridiyin py‘\r/azmyl
fhiggkoQn 5;{}9@% ;swrbsazw "’Tﬁe ?h&%ﬁ%ﬂwé‘t&d&@&ﬁ&"ﬁé@ﬁ or 6-

gr oups, e preferre
orennbsted raetIeWchTrhe:onmuqdr é’ﬂwreepbcﬂallygpmfprred hedetogyclic is

A1 VTl BRI, BUARARFL v PEhBag G e most

piefarned lhetérocywlics areyfupll kadpyiridyhr yl oyl , car boxyl ,
car bal koxy, carboxam do, cyano, sul fonyl , sul f oxi de,

heterocyclic, guanidine, quaternary ammonium |ower ‘
Th& Préterrd P ¥BMpRiukYSYdre thiké Gmerdis al isS1, but di (n=2), tri (n=3)

and tetrapeptides (n=4) are also contemplated to be within the scope of the
invention.

The preferred values of R is aryl lower alkyl, especially benzyl, especially
those wherein the phenyl ring thereof is unsubstituted or substituted with
electron donating groups or/and electron withdrawing groups, such as halo

(e.g., F).
The preferred R, is H or lower alkyl. The most preferred R, group is methyl.

The preferred electron donating substituents or/and electron withdrawing
substituents are halo, nitro, alkanoyl, formyl, arylalkanoyl, aryloyl, carboxyl,
carbalkoxy, carboxamido, cyano, sulfonyl, sulfoxide, heterocyclic, guanidine,
quaternary ammonium, lower alkenyl, lower alkynyl, sulfonium salts,
hydroxy, lower alkoxy, lower alkyl, amino, lower alkylamino, di(loweralkyl)
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hydr oxy, |ower al koxy, |ower alkyl, am no, |ower

al kyl am no, di (I oweral kyl)am no, am no | ower al kyl,
waoresosaptsey nmer capt oal kyl , al kyl thi o, and al kyl BCt/BP05/006202

The term "sul fide" enconpasses, nercapto, nercapto

al kyl and al kylthio, while th& termdisul fide

enconpasses al kyl dithio. Especially Fref erred el ectron
Eniao; AgIioe lewer @Iknbmafﬁam maraapteglyl. alldthie eanthalkyldithio.

SHind 455 B BB ehieRhABe bR, YT it

ese pre ents ma Fes
Mhltdwethgr tenns dmul?mlemelnaom;ja)sses/ alkglldﬁthldo) Espeglallij% preferred
R7... RBand/ or R50as "ned
Ego or lower

RiecliSn dRfiating’ gifangcelPelon HNAANIIS HroRBS aae

'a'll@dxydenbétd;br@fé’rreéﬂa‘f@)fMoré t@ﬁ hné‘tﬁgﬂ?t hrﬁéye pﬁeéfé%d substituents
i oal koX

aryl oxy, such as enox
trhabhétme§9nt @ aaﬁmefyth@ mr@wwb&grr@e@r(lta)sor/and (1b), e.9. R,
th“ %yqu:Eﬂ Ws, Raleayé rlegoa§Uc?\éTr%%I ﬁ%h’yl am no,

hy ani’'no’ arylamn as ani I"ower
d| al kyl am no, such as d| met hyl am no; tri al kyl

2 435 oo BESH R B3 4 BTGBy ARy, acony, such as
Nﬁlétﬁbxi'hYdmlynoaryi@kbammw Bydfpﬁhénbﬁg thloalkoxy, such as
ar aI koxycarb ng/ Kdraz}“p aryl oxycar on dr azi no,
@‘ ahekyast ?\'}’H?xcyxyﬁ‘é n&AY - Me“¢ﬂmram'"°
%Jnm.rﬁm iRt é&lwﬁé’{r&)arﬂﬁﬁ%r %‘tM%é San{xﬁéﬁﬁfnoa'é%h] as_anilino;

I"ower al Kyl hydroxyl" am no rein R8 IS
|I@Merr @al&syllqmm,l @W@h QSkydmtatbyiemlm kytrinlkyt oapamoniom  salt,

ryBrazinon Aty PR Sh Py Ry e, BB S N-metty ihvdsagipe. N-

bhenylh&zlplrazmdo sarbalkoxyac dydraziito, t ardikovyczrbetydm Bydrazino,
r a

Rl ay YRy g it i YiTins g 5 N-yroxylamino. (-NH-

my‘ b é]Rb)@* %mbl Rr\w«mm wieseRs Rl at 1 ¥&epfalkdd], adower
are nonocyc - - menber ed heterocyclic

@Bﬁy&ydé@xudfamrr@ f(blﬁrn)% mhetrﬁlos&aclérlpwgpaﬂmlhg\l -lower alkyl-O-
a at th reinn

B3481 Shngerdyaing 10 2L AR AORA G SR SR 7 o

indegendenty ldweataikyll, anduphydroxylamino (-O-NHy); alkylamido such

as acetamido; trifluoroacetamido; lower alkoxyamino, (e.g., NH(OCHs); and

heterocyclicamino, such as pyrazoylamino.

The preferred heterocyclic groups representative of R, and Rs; are
monocyclic 5- or 6-membered heterocyclic moieties of the formula:

/\
\/

RSO

- —— o

(CH)n
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A E L, J and G are independently CH, or a heteroatom
sel ected fromthe group consisting of N, OS; but when

WO200s/1053%G is CH, or a heteroatom sel ect ed fr oPeT/BP2005/006202

group consisting of NHL O and S with the proviso that
at nost two of AL E L, J and4G are heteroatons. Wen
nis 0, the above heteroaronatlc nmoiety is a five
menbered ring, while if nis 1, the heterocyclic
noi ety is a six nenbered nmonocyclic heterocyclic
abthase. corrrspanging Pé’d'aﬂlétoérf'db/yiﬁtp@t%f@ﬂ Sserapfewmt%@ nis 0
?ﬁ rgﬂgntloned het er ocyclics which are nonocyclic. If
e’ fing depicted herei nabove contains a nitrogen ring
atom then the Noxide forns are also contenplated to
hi n t e SCo nvent i or R3.is
RV P Bpeeaarn WindrabBG.orpus o FlFtral YahADe GshRec
to the main chain by a ring carbon atom \When n is 0,
R3 may_additionally be bonded to the main chain

By Egrln|~l ?Baéﬁ areigderendendyHeH. oF & beteeeatrp) selestedyfrom the
gﬁ(,_@{lgolfgstﬁ-{ge%pmdbogen aryl, e.g., phenyl, aryl

enzyl “and aIkyI It is to be understood
butwhehea israi@is SHl, gr adpztem‘atm selectes figay thregroup consisting

B N0 S PR PRl ekl tHSes W PEATE e dipl © are

hetereatonef.erred that R2 and R3 are i ndependently
hydr ogen, | ower alkyl, which is either unsubstituted
or substituted with electron wthdraw ng groups or/and

AR O @O'Tﬁé'dtﬂ)v@r ﬁé@oar%ﬁ%maﬁwdléwel% al kX indribéred ring,
net hoxy % and the |ike), N-hydroxylam no,
e

whllgwérm usyrl hyt dx@tsrﬁqy@hc NNptelerial &ysixomeskeredk gnonocyclic

% %y‘@ﬁlch rqé@%amfﬁ' }éfei'r%dprﬁértgéfc?gh% h?ﬁongpgs oLy (ﬁzthose

'S hydr Pre prefer 'S Oone.
afbremeatlpned ﬂe@ot:hdtcsrwlﬁchlade onan ouly 2 and R3is
hydrogen. It is especially
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
the main chain by a ring carbon atom. When n is 0, R, or R; may additionally
be bonded to the main chain by a nitrogen ring atom.

Other preferred moieties of R, and R, are hydrogen, aryl, e.g., phenyl, aryl
alkyl, e.g., benzyl and alkyl.

It is to be understood that the preferred groups of R, and R; may be
Lmsubstituted or mono or poly substituted with electron donating or/and
electron withdrawing groups. It is preferred that R, and R; are independently
hydrogen, lower alkyl, which is either unsubstituted or substituted with
electron withdrawing groups or/and electron donating groups, such as lower
alkoxy (e.g., methoxy, ethoxy, and the like), N-hydroxylamino, N-lower
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preferred that in this enbodi nent, R2 is hydrogen and

R3 is lower alkyl or 2Y; Zis O NR4 or PR4; Y is
whyasozsse or | ower al kyl; ZY is NRANRSR7, NR4AQRSI/EP2005/006202

ONR4AR7, NRAC-R5 or NRAC-OR5. O In another especially

preferred enbodi nent, n=1 ,.R84s hydrogen and R3 is

| ower al kyl which nmay be substituted or unsubstituted

. i 0 : . . .
Syt i - RS I Pl AR S MV ISk,
preferred enbodinent, n = 1, R2 is hydrogen and R3 is
l.awer al k ich i.s unsubstituted or substituted with
Wﬁr‘%ﬁ@’(ﬁg ﬁ%@@?‘ﬁl%g‘zﬁ"d 'WJ&?Q?EHMR?, wherein R4,
R5 and R7 are independently hydrogen or |ower alkyl, R
is ary] |ower alkyl, which aryl group may be

dris reierrad that Bis ®pBstituted with an el ectron

wi t hdrawing group and Ri is lower alkyl. In this

embodi ment it is nost preferred that aryl is phenyl,
\#hs ehorespreferedshat ne tdandroneudfdRd and &d isshydirogenolt is especially

Broftethab Mnisre ot BORR Sl gt R B o or
&y;l east an el ectron donating or electron wthdraw ng
3818, WBaor PR WS H g AR AN FMBHRE0 IVRORs

N ' IR loF NRIBUOR.i tuted or substituted by an
el e%ro%ﬂnatsi né\"g o?ﬁ5 or NRAORS or ONR4R7, wherein

R4, RS and@R7 are iglependently hydrogen or | ower
alkyl. It I's preferred that the el ectron donating
group is | ower al koxy, and especially nethoxy or

clt nefer hat ngd R e, .
il At sy M asliged BRthoRtmBRG 1, Sk, hysrpgegyand Ry s
NweroalkyRAvhithi malyy e oggbstitiitedove ruridubgtitubéd with an electron
donating or electron withdrawing group, NR,ORs, or ONR4R;,

In yet another especially preferred embodiment, n = 1, R; is hydrogen and
R; is lower alkyl which is unsubstituted or substituted with hydroxy or
loweralkoxy, NR4ORs or ONR4R;, wherein R4, Rs and R; are independently
hydrogen or lower alkyl, R is aryl lower alkyl, which aryl group may be
unsubstituted or substituted with an electron withdrawing group and R; is
lower alkyl. In this embodiment it is most preferred that aryl is phenyl, which
is unsubstituted or substituted with halo.

It is preferred that R; is hydrogen and R; is hydrogen, an alkyl group which
is unsubstituted or substituted by at least an electron donating or electron
withdrawing group or ZY. In this preferred embodiment, it is more preferred
that R; is hydrogen, an alkyl group such as methyl, which is unsubstituted or
substituted by an electron donating group, or NR,ORs or ONR4R;, wherein
R4, Rs and R; are independently hydrogen or lower alkyl. It is preferred that
the electron donating group is lower alkoxy, and especially methoxy or
ethoxy.
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ZY is NRARS5R7, NRAOR5, ONRAR7, NRAC-R5 or NRAC-OR5. O
OlIt is also preferred that Ris aryl |ower al kyl. The

woas/1prsed erred aryl for R is phenyl. The npstPCT/EP2005/006202

preferred R group is benzyl. In a preferred

enbodi nent, the aryl group ogg-be unsubstituted or
substituted with an el ectron donating or electron

wi t hdrawi ng group. If the aryl ring in Ris

substituted, it is nost preferred that it is

ftup preferreddthat Rh and Ryl aretindependemdly dwidnogen, dower alkyl, or ZY;

iabl the aryl ring. The nost preferred
nggf'r@%“ﬁ?%r awi ng group for Ris halo, especially
fyllgqrfygro é‘rﬁoprow@fdllqﬂ is lower alkyl, especially
IS nore preferred that Ris aryl | ower

aI kyI and Ri is lower alkyl. Further preferred

0 ROf I ereinnis
Py R RRG R R Nﬁr%grpssn@f"‘krb%%‘ﬁ al kyl
group, especially nmethyl whi IS subsp tuted by an

el ectron donating or electron w thdrawng group or ZY;
Ris aryl, aryl lower alkyl, such as benzyl, wherein

' titut bst it ut
ls S preortatthet 815 & Paohih it s, Pl Bl & R is
bReh@WTheaiest préfBrrbH'R gﬂbﬁdﬂ; %ﬂ&yl il d preéfBfred embodiment,
eferred t hat i's rogen | ower al kyl group,

E‘@péaﬂl aroyp nﬁmw unmb%ﬁuwmwwbgedwﬂean @?ectron donating
SLERSIOR AARSHARaLiBIE: HERIRNRIE R B KRty % s most
pmfeared thakl és gulstitstedrwitid ahi electrdre withdedowing. grobip, especially
B0 b TR 8 7 e R B & o,

1 VETY, mﬁu,.@w is unsubstituted or substituted with at

| east one el ectron donating group or electron
wi t hdrawi ng group, especially

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
is substituted by an electron donating or electron withdrawing group or ZY;
R is aryl, aryl lower alkyl, such as benzyl, wherein the aryl group is
unsubstituted or substituted with an electron donating or electron
withdrawing group and R, is lower alkyl. In this embodiment, it is more
preferred that Rs is hydrogen, a lower alkyl group, especially methyl, which
may be substituted by electron donating group, such as lower alkoxy, (e.g.,
methoxy, ethoxy and the like), NR,ORs or ONR:R; wherein these groups are
defined hereinabove.

The most preferred compounds utilized are those of the Formula (l1b):
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halo, R is lower alkyl, especially containing 1-3
carbon atons; and R3 is as defined herein, but

we@spearEbd y hydrogen, |oweral kyl, which is PCT/EP2005/006202

unsubstituted or substituted by at |east an el ectron
donating group or electron wyghdrawi ng group or ZY. It
is even nore preferred that R3 is, in this enbodi nent,
hydrogen, an al kyl group which is unsubstituted or
substituted by an el ectron donating group, NRAORS or

ONRAR7. It is nost preferged t R3 is CH2-Q wherein
Q is | ower alkoxy, espeml—él I y taining 1-3 carbon
atons; NR4AORS5 or R e| 4 i s, hydrogen or

al kyl cont ai ni ng %\I _{: R%zl s hydrogen or

al kyl containing 1-3 car bon"atlorrs " and R7 is hydrogen
or al kyl containing 1-3 car@orRaathrB. The nost
preferred R is CH3. The nost preferred R3 is CH2-Q
wherein Qis methoxy. THeommgla (Bb}ferred aryl is
@Bgfy The nost preferred halo is fluoro. The nost
erred conpounds i ncl ude:

(R) - 2-acet am do- N-benzyl 3- met hoxy- pr opi onani de;

net hyl - N-ace emfluoro. zyl - am de; .

& etk devRciy) prerde: whEps: piSHSREREY ofRhfSituted with at
k‘a@;ﬂ@héz‘ | glEttPéIe Aphating bF&JﬁJBHé}éo@r'Bnd\ﬁlthﬂ}aMmg group, especially
(N, O di net hyl hydroxyl am no) - 2- acet am de acetic acid

b@'ﬁzyl amde; D1

, 2- (O et hyl hydr oxyl am no) - 2- acet am do acetic acid
benzylam de. It is to be understood that the various
Roisblionariating, espegallymondainimgs1-8fcarben lsorwasandr oups of
R1, R2, R3, R and n described herein are contenpl ated
to be within the scope of the present invention.

Rbrigousr defihed Higremi)t bum\e%abm@n ahﬁdrogﬁﬁoﬂﬁﬂéﬁaiﬁyl which is
compounds and conposi ti ons whi ch contain one or_nore

anehshtuteds op substituted ebyeati least @ gleaigen | donatingrgroup or
&R ctrBn Mthdrawing 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 CH2-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;
is hydrogen or alkyl containing 1-3 carbon atoms.

The most preferred R, is CHs. The most preferred Rsis CH,-Q, wherein Q is
methoxy.

The most preferred aryl is phenyl. The most preferred halo is fluoro.

The most preferred compounds include:
(R)-2-acetamido-N-benzyl-3-methoxy-propionamide;
O-methyl-N-acetyl-D-serine-m-fluorobenzyl-amide;
O-methyl-N-acetyl-D-serine-p-fluorobenzyl-amide;
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R and the various conbinations thereof. Thus, for
exanpl e, the present invention contenplates that Rl

worepsh®msene or nore of the substituents |istedPCT/EP2005/006202

her ei nabove in conmbination with any and all of the
substituents of R2, R3, and-Rgwi th respect to each
val ue of n. The conpounds utilized in the present

n 198 nore asymetric carbons
N‘é@é{;tgl e I@gatrngcenr% gebpti cally active forms.
Dhe 2c(:hhﬂ gmnamyuwdamwhamlrmfzaaasty:mide racetic acksbbenzyamide;

Bt ok auoa ooy Zakiotiin s8¢ Bl hor Gy dhice.

can al so be described as Ror Sin the
Cahn- Prel og-1 ngo] d nonmencl ature

st em Al th
o b WathsHtcLha0 (6 HetasIcomBInatops ARG PaTBUAgeRS of the
mt\gfru% BeodpEoRY, 'F@UngeRaéHd ﬁra%rsﬁnse@ h@lréwﬁtfrteedmérﬁg%‘ied to

as'’racemc mxtures and m xtures enant | oner
beawithireother scopebof Hther resamnteinyeatied. tMorenyesr dbenpresent

UREERBh Osq! SpddipBiddicbBfbotial Tnd REBRHIGH whigh contain
and dR3narecelenerntb of eav‘h@ﬁ the Markush geoupinge im&s, Bf, RHa and
r el n

%%ﬁ&gﬂne};{g\éﬁg& anQnégm% onqqzher,gggu %ﬁ'alﬁd oy g}(%mQ?thhe present

fiffenfieH ioRYerApRitys thk FU.Srﬁd¥ IBersielor Hithe 0Pt substltuents listed
configuration shall refer to the conflﬁuratl on around

hreeigabexs imcombination withrany andrall of dhetsubstibiiente eéRz, Rs,
Eﬂﬁwwtﬂt@%e Prégch L&LEpmRY be present in the

ecul e érefrore, en referrlng to a particular
configuration, such as Dor L, it is to be understood
nmean t he,D Lstﬁ{emso r at .t he carbo

Iﬁﬁ&?rﬂaoms iz, T, 165 BrRSPT iRy My Gordgin one o more

ﬁhm&ﬁc adrbons sinel ma@n@ﬁbt Meacerditdafd aéﬁtﬁfaﬂsifﬁiﬂﬁeaforms
er chiral centers, if present in the conp

igHAteD EfOl{r}ﬁ’ee?ﬁfb%Ymm%WéﬁPfW gae b# ?@(‘ﬁre@etla orL
?Hrl'n.tlf‘% WBfi kRdlvn in the art that the configuration around a chiral carbon

atoms can also be described as R or S in the Cahn-Prelog-ingold
nomenclature system. All of the various configurations around each
asymmetric carbon, including the various enantiomers and diastereomers as
well as racemic mixtures and mixtures of enantiomers, diastereomers or

both are contemplated by the present invention.

In the principal chain, there exists asymmetry at the carbon atom to which
the groups R. and Rs; are attached. When n is 1, the compounds of the
present invention is of the formula

R:. O
H
R—NH—C—~C—N—C—R; ()

Ra

wherein R, R1, Rz, Ra, R4, Rs, Re, R's, R7, Ra, Rso Z and Y are as defined
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i somers, i.e., the conpounds of the present invention

are either the Lstereoi soner or the D-stereoi soner (at
WO besazosbon atomto which R2 and R3 are att achedi/EP2005/006202

These stereoisoners may be found in mxtures of the L
and D stereoi soner, e.g., radé@mic m xtures. The D
stereoisoner is preferred. More preferred is a

ﬁgpgugg of Formula (II'l) in the R configuration,
preferably substantially enantiopure, wherein the
substituent R is benzyl which is unsubstituted or

P el o o chElraOR sl o e LB A48 arouna
tss barbont atum o hhitieIRY andR, iase attad, Bvef ehogly oferchiral

b t d
CRRIETS TheY 18 erevatinin e ooyt | isrstBouen réterring to a

ﬁrembrrtga Patidie stieRds D WRNL, St |sttb%é)ﬁﬁ§@r%tocfd)f8’ﬁ\'éﬁﬂsthe D
y formaddition salts as wel'l . Al of these forns

&F é— @&ﬁrﬁelﬁﬂmreat the warken ratem; wewstu@pé?zoﬁnd hRg are attached.

I t f e
VRS BR8] ARSI SR iR RS B fomers
dﬁmmhhaﬁcemtettﬁarﬁiatmesemha thSQGmpoYmg and 5, 773. 475,

the contents of both of which are incorporated by
reference. The conpounds utilized in the present

TREEBMPBUALS of &gl dpré§emuﬁfveﬁﬁoﬂeﬂecﬁﬂ@ctddj td€all the optical
Formul ae (1b) or/an (|Ib% or can be enpl oyed in the

1SOMETST I 4 e FomRaungts Pt N AESeRkinYaNtion Are either the L-
t
BI7 8686 R (orlig 5.seBToliferdue IRy cditieh adofif 1 WRGY Rdnd R,

For mu or/ an msalts with a wd
ae aﬁagheﬁ) Jbeels staraoisgarers mayibe foamd o mixtoresiohipe L and D

BRI 8 BT AR, 3T sicreGitiorne bt

|n the preparation of formnul ati on where enhanced wat er
| ubi I,s, nost advant.a

S. he , .
enaeeé‘a%/rﬁeansl 8" soRwouas of Sarmulmalh i dpe R configuration
%W@dbs@érftiaﬂ?céfnarﬂb‘b%?e Sth?elhnﬁJéigﬁb%hbﬁt ® is benzyl
I nor gani ¢ aci ds such driochloric, hydroiodic,
which is unsubstituted or substltuted with at least one halo group, wherein
Rs is CH-Q, wherein Q is lower alkoxy containing 1-3 carbon atoms and
wherein R; is methyl. Preferably R is unsubstituted benzyl or benzyl

substituted with at least one halo group which is a fluoro group.

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 stereocisomeric 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 (lib) or can be employed in the form of
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hydr obrom c, phosphoric, netaphosphoric, nitric acid
and sulfuric acids as well as salts of organic acids,

weamk/1zs3d artaric, acetic, citric, malic, benzeiTEP2005/006202

perchloric, glycolic, gluconic, succinic, aryl
sul fonic, (e.g., p-toluene spgpf-onic acids,
benzenesulfonic) phosphoric mal oni ¢, and the I|ike.

1;[ gﬁs R'ﬁe pre e'ﬁ%/%%%koﬁ 7 i {hlée[)fég n g (?dth%ofrée@h?%ggroup.

eV| tlon or/an t nent
dhaepstee eompouhidsi oihFasmualasc(ibpedaad (Ub) iforna satsrwith a wide

ELD00 Solsmearannt. RO PRGN Sphaty ety
Beeésabrd dofth. The wt%pwundthdrabemméuynaéd@tmlesaaas are of
invention is used in therapeutijcal l%@nt ective

SABIHG yseﬁtﬂelrbrtw@reﬁﬁrqu of efosmiy nherssaphanged water
EBﬁ,bﬂW g{ gg{,gﬁﬁgpgbﬁsagents which will be nost
e an

suita vary with the form of
adm ni stratl on and the particular conpound chosen, and

ek aodhicl acBploth! l RaPRL 465! wBhute, gincacy

TeieB8e sTaltgalﬁ@Idde Islalts\fof inaggasicaldids sacthas dydrodhleric; hydroiodic,

treatment with smal | dosages supstantially |ess than
merqmpmmnpmo@p RIABBARRAAIE. ANIC e ek SHIRIC acids as

28 ﬁlﬁl’s oF B dani8 HcfiE Rugh Wy iértatri'&e eﬁ@ﬁé e AR benzoic,

e Circ mstances is reached
perqm@m@,u glyicolic, glrdonic tseiceihiarary| §ulforu¢ g(@rg q@aﬁ@!uqneesulfomc

8cics BeRebieurtHRd piteshonf. AR A hEBRELTE Ty
The conpounds are useful in the sane manner as
B8t PraRent dRESTHATEIS i Rdgfifeciag sd eRErerer fiF prevention

amlnaﬁsﬁ otfdnd réanpreridiyl d%BQ&é‘I@?%hGlt@@leﬁ 8estribéd above in
preferred enbodi nent, the conpounds, of pr esent

rarm@mmah ingludingra AuBasy kRIngncamprising ?%’ﬁ!ﬂ'ﬁf@fmgoﬁﬁ least one
kil ogram of body wei ght
&b&g@d%ﬁo@n@&%ﬁpggﬁ ﬁm?m)unts rangi ng from

It is preferred that the compound utilized in the present invention is used in

therapeutically effective amounts.

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 the 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
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about 1 ng to about 10 ng per kil ogram of body wei ght
per day. This dosage regi nen may be adjusted by the

w@osiimisan to provide the optinum therapeuti c PEEPPII8E006202

Patients in need thereof may be treated with doses of
t he conpound of the present_-ipavwenti on of at |east 50
rrg/day preferably of at |east 200 ng/day, nore

F OB o HBARIATSTE Ao by S it ptvr

tﬂrm'apeﬁtluagebts treated with doses at a maxi nrum of 6
g/ day, nore preferably a maxi mumof 1 g/day and nost
preferably a maxi rum of 600 ng/day. |In sonme cases,

o e pesfertcdVe mbvdime st ethedesmpolnds e theegrsent Nnvention are
anot her preferred enbodinment, the daily doses are

aABYRIstarad uint amoamﬁ 521188 nfreragabeyt | r@@s@ @90%4&%519 per
t

WiIo5iarh of B LR pE daporiare refirdel inf #bURE, rarighg from

abeut Tnmyg te mntm&treg a:@erdbnlogranF@if tmda/nwewhtt peleday This

{38580 Bebindy Y B SAHLE SHL e Py b B orlelided Phe, optimur

mneggg_emtompwfsedRﬁtueht@flme'}qeeMWtekabf rgayﬂ)@trﬁated with doses of
odi nent, an anount of the conpounds the pre
f EHNPGH”HEE% the PRIaRenHi 'QY%’R%P ﬁw'eﬁéfsg{’ /idﬁg pre erably of

Bi Qéé@( QQ@C@P?dagi | ABre g@fguklg?e%ﬁ gggéégt 800 OMQYHaya%ﬂd5most

n% an average over a

prefeeablyyo At |Bﬁéfat4@ rgg/@iaefctF@r examplenpopatigntdn need thereof
) wih/ (

Y e e pte) wilh| @kl 4P b AiRiMfinf OFiel bR, Hlotd” pfleterably =

weehemuavlofil g)day ahdammost pr@ferablynta avdémaim @f 600 mg/day. In

subcut aneopys rout dm ni atratl on is

2 RrLoass: howeVih JowachrnioRer 3BSes mevbe Rosed ne

. present invention nay be prepared for the treatnent

regi men as described above, in particular for the
I @xothker: preferred embodiment, the daily doses are increased until a

predetermined daily dose is reached which is maintained during the further
treatment.

In yet another preferred embodiment, several divided doses may be
administered daily. For example, three doses per day may be administered,
preferably two doses per day. It is more preferred to administer a single
dose per day.

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 ug/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.
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wi th doses as described above, to effect plasma
concentrati ons as descri bed above, for adm nistration

w@esosaeis3or / and adm ni stration routes as speci PCEHEP1005/006202

the enbodi nents of the present invention as described
above. In another preferred-&odi nent, the nethod of
the present invention as described above for the

tadpaihistiztionfis preverredl | ncl udi ng a human being in need
t hereof conprises adm nistering a conmpound of the
present invention in conbination with adm nistering a

f1tHet Bﬁérrﬁéééd&ﬁ:aﬂ%ﬁfpofslﬂfont SEthe reseht ﬂﬂﬁenﬁbh%b?tbé Brepared

or/ and treat nent of em nal neuropath Ipal n.
donfhsuineaimentregimers astdesarbed .abﬁvan@ mafélca ar 1f¢reme treatment

%{H V&’o?aé%se § g@ys&ﬁeﬁd AT, e%ﬁe%geéyﬁgfna %cﬁ'lctehﬂaﬂons as

single be’ a mniste
idescribed eabprafca't wrdmssa‘rétmmpeﬂ‘d)ds pr/ahd admnlmltatmhl roates as

co it of .t Se i nvent.i.on conprise
SBRBRAdN dfe BmbasfiBaRs of hoattbson Bletlih AE At ghove.
may further conprise a further active agent for the
prevention, alleviation or/and treatnent of trigem na

i@ @angihempeefgred. emhedigrentnifie metbad @oligorrasesh imwgntion as
g%ggﬁ?éﬁ abovket ﬁwéjf?éﬁtréé’ﬁt%foé g maf mbrldd?lﬁ%pr ﬁ@rﬁ’l%haéé?ng in

ormconprising a first conposition co I SI nNg
mﬂoﬁhndecoffcamwimaémm:snwegta campouadfafribe mbeeet mwentlon

Ty SRR ORI SRR et AT ! Bravention,
Hediation driamdotredtaienit lommgxfmmapheumﬂublp@m The compound of

conposi tion as described e. The conpounds, of
tae rRreseny rrboenapnamd ( h?b@"’ﬁ%&i} acliver ageNt MY Besadministered

ft@%etﬁéf" é""shplé‘ﬂoéé‘%ﬁn Oy H\%?tbé’édmlﬁl@téad separately, i.e.

e carrier be encl osed
fivar @i sﬁpasatet dgaenorg\elﬁlnus\ tmomaemaceutmal mpbstlon of the

GOBLRSHEUnloh Frd Uolsise"h Lm BRI REOBRIBAL Filention as

Irectly |n ot
definedeatbove ahd mat lfarttln@m potﬂmnsecal mmmm agént for the

';:)(r)(ra\;reurllt%% (allgzlia%{xac?r?and treatment of trigeminal neuropathic pain. 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.

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

The compounds of Formulae (Ib) or/and (lIb) 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
(Ilb) may be incorporated with excipients and used in the form of ingestible
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(Mb) may be incorporated with excipients and used in
the form of ingestibletablets, buccal tablets,

wo e@shes39 capsul es, elixirs, suspensi ons, SyrUupsSI/EP2005/006202

wafers, and the |ike. Such conpositions and
preparations should contain-®#34east 1 %of active
conpound of Formulae (Ib) or/and (Md)). The percentage

qhblefe me@@lswém@fss f6¢chgy, enapailegn%nm,, s@%péﬂsibﬁg, syrups,
be vari ed and conveni ent | bet ween_ about

AT AN st ik Sl SmPohItiohs AN brePArAtialisfiaulg contain at
ﬁéétvf % U é’chnéJ: n@i"dﬂfodﬂtnée [W)afhrd (1 “bph He?é‘f'&ntage

er apeutl ca y us COI’TpOSI tl 0 S I S SucC
so.fl thebtempositiges wrd prepasatiens ey, Bfesaursedbe varied and may

RIRARI e arRsh bRLL 38, 665t 80 M S uretNgRE R Jhe unit
Clthmcamdumf oF cadtiveaeompbundr 6aFbrinMige (IB)eot/abde(IEb) in such
tthglgq%sqtlgajl)lhgée aqwsul essl'gqanﬁqndléag%h :‘thtr ggé@%@% %gtggl will be

Agined. ‘F‘Péférﬁéoaﬁéﬁip%ltlﬁﬁhﬂir' ;B‘repﬁ}(ﬁid?iseéééorali@“t@%e present
di cal ci um phosphat e; di si ntegrati ng agent such

daventmramntalp@tmtwegﬂaabﬁut d0gmg @r@cﬁdgaﬁatwmé:qmnwnd of
aFdrHiU ﬂ% o?/HﬁF (ﬂg) magnesi um stearate; and a

swee agent ‘such as sucrose, |actose or saccharin
may be added or a flavoring agent such as pepperm nt,
een,..or cheryr i

e, Jeblgh: Fodhes o cgnSuby bnd“ B MR may nalsprcontain the
IBMbinG A Biride Sichl & gl 18gAGAWR, biRla, doi Sierth or gelatin
carrier. Varl ous ot her mat er | al S rm Br esent as

QERiAR BichAndioalciemrhasphate@ %Iﬁgréwa ng @genbsuemas corn
%@éﬁb@ botato §9ch”§{9m§eachaQrﬁ SthepU(éS’a Zﬁbﬁ@&ﬁ%ﬁéh as
my bé shel yrup or

coated wt sugar or
ghagmnesiuey steanate{ antdhae sacetetwngcagmltrmuchm suerosas lactose or

SHBEhATA PRI gl 1 PR RUSEESABEER, Rippgrp. of of

@Viﬂ@gréérﬂ\mrchdeﬁy naudrs@t v?ug?:n mrgéh gasgge wgitcforr is a capsule, it
reparin n age uni

Sﬂax'? ﬁae@gﬂﬁeéqdfﬂs%ﬁﬁoénam%agmﬁb% yproa ligyid carrigr.

t he

Various other materials may be present as coatings or otherwise modify the
physical form of the dosage unit. For instance, tablets, pills, or capsules may
be coated with shellac, sugar or both. A syrup or elixir may contain the
active compound, sucrose as a sweetening agent, methyl and
propylparabens as preservatives, a dye and flavoring such as cherry or
orange flavor. Of course, any material 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.
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anounts enpl oyed. In addition, the active conpound nay
be incorporated into sustained-rel ease preparations

wanwshimseul at i ons. For exanpl e, sustai ned rel eBGEEP2005/006202

dosage forns are contenpl ated wherein the active

i ngredi ent is bound to an io4exchange resin which,

optionally, can be coated with a diffusion barrier

coating to nodify the rel ease properties of the
sin. The active coppound so be .adm ni stered

i naghie | \FoPoud SR « Blebal b6 GUTBRGHe R taraly or

hﬁtrap&w@heanynméa&erdﬁs cbh%ls@ H@Ipfebabéderiﬁ glyxerdIS liquid,
nd m xtures thereof and in oils. Under ordi na
bﬁf@ler ordinary

dzﬂimthy@ng glycolsor agé miduiese thenget canst dpaeils.
%‘dﬁldﬁsaopét%?fde\l’_%hb\iﬁat %égeepfég)(ﬁréfg@r\rsgw%n} qurgs?ra/ratlve to

m Ccroor gani Sns f maceu ns sul
iprpeentadbeerowth oﬁnilcrdergamsmt;e aqueous sol utions
(where water soluble) or dispersions and sterile
powders for the extenporaneous preparation of sterile

I THeephamh&caiRical forme SUitaBiestor! injedtable ludedhtiude $esrilk RRueous
formmust be sterile and nust be fluid to the extent

tgohtianss (Where; watasi $qlublep or dispersions,and sterie pawders for the
WigEh Brﬁnédlﬁdﬁﬂeggfb?tlo‘ﬁfof'ga fealﬁi)égt?olé%hﬂto‘?fsa&edléﬁgrsgons In
nust e preserve agalns e C ntan1nat|ng act

réliceasasgthei o mushbeasteriletand mushdef ﬂmgno the extentrthat easy

Cs%ﬁﬁlgﬁgﬁ'it)a%%\és‘?gt Ié?ﬁg%i II%) esg . On\f nc%crl" §c§r%fér?s' oF mgr%facture
gin)dc stavhge pamrpyh@s‘tebgl pfesérvedndghllneti it minlfa?hmdtmgeactlon of

col and sultalem %uresthere ,
Jalbetoranaing Sichas Baictssta and diiogs Thecsarier Rar ReLa adlyent or
fdi’épé?éﬁ)‘ﬁp'rﬁedlhbh tdaﬁtaﬁmgoffoa ERANDRY WHE? aéthéﬁa' témpol (for
y he mai nt enance of e required part|c1e S| Z
examiie eglyce spwpylenesglxaal, kayldt iy polysthyene egiymit and the

Tﬂgh%ﬁgﬁgéght%ﬂgfgs hBfedtChh@ Qegac & Bﬂ? R dba v r?l Ibdgl can be

vari ous anti erra
mgmntaaned oforeeoairpple byathabess ,of chicoatihg tsaish| as pduithin,, by the

Sn%lpl eCnaarll%edOf Mé‘ rrélabﬁ’gg lﬁarﬁlcr]g stl.{]ee in the case of dispersions and by
the use of surfactants. The prevention of the action of microorganisms can
be brought about by various antibacterial and antifungal agents, for
example, parabens, chlorobutanol, phenol, sorbic acid, thimerosal, and the
like. In many cases, it will be preferable to include isotonic agents, for
example, sugars or sodium chloride. Prolonged absorption of the injectable
compositions can be brought about by the use in the compositions of agents

delaying absorption, for example, aluminium monostearate and gelatin.

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 thoée
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like. In many cases, it will be preferable to include
i sotonic agents, for exanple, sugars or sodi um

w@bhdosnzwdes Prol onged absorption of the injectabdBEP2005/006202

conpositions can be brought about by the use in the
conposi tions of agents del ayi#9-absorption, for

exanpl e, al um ni um nonostearate and gelatin. Sterile
ialjlmneeaibd alpdvd. i Iunmeacasarafpstealé pywidecs feotia iprgpatation of

PP SRR Faltihrsuhe, (Hip Bl 6ok ot Grsiaration are vacuum

| tryireylitee t fle AR OB/iRY Q6clIque p|a§ ar@%ua%naf elsRuBdinBYedient
fdrl tered sterilizatlon. Generally, dispersions are

UpRreviosly sterlestitered isglutios ﬂi‘&f‘?qus sterilized
actlve ingredient into a sterile vehicle which
contains the basic dispersion nediumand the required
oAs aisednierein, ¢ipharmeaceutidally caoveptatde edradd\iacludes tary and all

8t ST BHERES ch bl SoPUSEAERA, 3Btk RG Sgont

psetmuicat and aaibsdrptwvrmdrayi benfy efe-pharma@eutical active
Ius ny addjtional desired ingredient from

o, Bs anl Kb tnie et nacsh nsRE S, SBY gonventional

Urﬁ@élahéf &ddbnt lghﬁbﬂﬁi‘bﬁﬂPIeCW%Vt %%ﬁ\t/é‘t?hﬁre%d{t' ¥ use in the

i ncl udes any and vents sperS|o
dbaraneydic campesitions isstordemplated f Supplerentany, adtivetingredients

Vi har maceuti cal
%@Eé%@h&: 8 gggﬂegsh@gﬁhg%%mglﬁén ‘he art. Except
|nsof ar as any conventional o nmedia or agent is
g)p&nat é%@ﬂqw L Lhe tlg\f/{'gu‘aggéggérg% g%)tgﬁpolélst%ns in dosage
Wf&ﬁfﬁ? WAk edeft b(!ﬂﬁmlﬁﬁét% BAH SUrRfSIMtySEr 86sage ?sage unit
i ncorporated into the conpositions. It is espeC|

éavan@%gh@@eishmlm JefRIF aloe PPUsicalle digcrelenpoids tsuited Aa unitary
@SSfOI'”ﬂll§ nﬁd%réﬁgéii?n‘é%.ﬁge&gum ?r'e%‘éd"téé)d?\ gﬂﬂ coptaining a

un| rmty orm ds use
rsedetermingshquantity| of atitivermateriahicatcutatet ¢d preduce the Yesired

Sﬁ?r%%?@ﬂ%o%ﬁt%hgnng%kat%rﬁ Sutpnj ﬁ'\e ?ec%qure ph:[a?n%ggutlc Ccrénrrier.
The specifics for the novel dosage unit forms of the invention are dictated by
and directly dependent on (a) the unique characteristics of the active
material an the particular therapeutic effect to be achieved, and (b) the
limitations inherent in the art of compounding such as active material for the
treatment of disease in living subjects having a diseased condition in which
bodily health is impaired as herein disclosed in detail.

The principal active ingredient is compounded for convenient and 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/mi of carrier. In the case of compositions containing supplementary
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predeterm ned quantity of active material cal cul ated
to produce the desired therapeutic effect in

w@as®earssd on wWith the required pharnmaceutical PEI/EP®05/006202

o The specifics for the novel dosage unit forns of the
invention are dictated by an@6di rectly dependent on
(a) the unique characteristics of the active nateri al

%tﬂ/él angridiémts] de dosages dre cdatbirfivledt By heferehtetecthe usual
b hellmtatlonsmherent in the art of

@@ﬁﬁ@ﬂﬁ’dnﬁgn%@ﬁa%"ﬁ%tf@t{%‘ aethersaid ingspdients.t r eat nent

of disease in living subjects having a di seased

condition in which 5 bodily health is inpaired as

e eised dierelrodleel term dipatient” dhesybjecttirpters dot awsarm blooded

i b eFprolorBIV BB, SUfian i EMmBR el Hids Rorses,

RbwspRRUMica) fays and ppintes, insludirey humadesTige puefetred patient
form as hereinbefore described. A unit o dosage form

¢ human. -exanpl e, contain the principal active
corrpound i n anbunts ranging fromabout 10 ng to about
Expressed in proportions, the active conpound is

Jé\eétneannl ‘reat’credens torpithesreli@dng the paimpesaciated with @ disease
p%ﬁ&@\?ﬁt"a{réy'%é’ fﬂ‘ﬁg‘"t 33 épgﬁ{iﬁ%%kg °9§§Q§g@tgag n Ie ng

deternmined by reference to the usual dose and manner

dbeaCAmpeongS, #f ThdreRent gventian; otk Adanisierefq a patient
\éﬁffghﬁé q?@lrﬁdthge; 'tagﬁbaneﬁ‘ﬂ@nﬁg retfgggam ban‘ﬁrﬁfﬁdrﬁ an%lgé?slca%ffectlve

ag{@ergﬁdqp em@mneUnts nelramqvgvai@mtarﬁ@ theh@qfaefeehe%(y effective
ﬁfdlﬁﬂg db§?lfi’béHJHBFélné'_B}ﬁ/eF erm"treat" refers to either

I evin arn assoclated wth a disease or
condl tion or aI | eviating the patient's di sease or

ndit,i on The_ co ds f the present n are
j'glﬁ] ﬁc? vgpgde)((%mgi% g%f?&p%%es” &#ngrgé.}) In"reducing
afiguraiman bainiaca fats it |s§mm|d infradrisitd hepsd njeyf ective
anount. These anmounts are equivalent to the

therapeutically effective
The used substance was SPM 927 which is the synonym for Harkoseride.

The standard chemical nomenclature is (R)-2-acetamide-N-benzyl-3-
methoxypropionamide.

Figure Legend

Figure 1 shows the effect (median + median absolute deviation, M.A.D.) of
administration of vehicle (n=23 males, open circles) or SPM 927 at 7.5
mg/kg (open circles, 7 females), SPM 927 at 15 (open squares, 7 females, 8
males), 20 (filled circles, 7 females, 7 males) and 30 mg/kg (filled squares,
15 males) on vocalization threshold to stimulation with von Frey hairs in
male (A) and female (B) rats after infraorbital (IoN) nerve injury. *=p<0.05
and **=p<0.01 compared to baseline at time 0 with Wilcoxon signed-ranks
test.
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amounts descri bed herei nabove. The foll ow ng exanpl e
shows the properties of SPM 927 in reducing trigem nal

wW@a008/12053® rats with ischem c infraorbital nerrEr/EP2005/006202

injury. The used substance was SPM 927 which is the
synonym for Harkoseride. The 3tandard cheni cal

nonmencl ature is (R)-2-acetam de- N benzyl - 3-

nmet hoxypr opi onamni de. Figure Legend Figure 1 shows the
effect (nmedian nedian absol ute deviation, MA. D.) of
&XAMPLE  ati on of vehicle (n=23 nal es, open circles)

or SPM 927 at 7.5 ng/kg (open circles, 7 fenmales), SPM
927 at 15 (open squares, 7 fenales, 8 nal 20

(Fhe peeseritstudy shpwsethel asalgesieasféents a&wgﬁw Rgrat model of
iy 6, P ThRSoraler TRrGE) 10 496Eh; 7 hefaldpll) 858" rodel of

ftagaeming| Beurepathiaf pain. i nfraorbital (1oN) nerve injury.
*=p<0. 05 and **=p<0.01 conpared to baseline at tinme O
wi th W1 coxon signed-ranks test.Exanple The present
Madrials AP ridiBoagal gesic effects SPM 927 in a rat
model of tnjury to the infraorbital nerve (l1oN) which
is regarded as a nodel of trigem nal neuropathic pain.

N4, SRR SRS TR BRI i 200

58rg abthe $tarteofibe iexpetinents wers eded Al experimiental tprocedures
i rahpg e R Tn@ R Yeseatth rltfes fSRoubgar e " ' °°

infraorbital nerve (1oN) injury Rats were anesthetized
wi.th chloral hydrate. The, I_efrt I QNIWaS expﬁseql via a
: Y CECIBCRE Lif= 21 al I

Rats were anesthetized with chloral hydrate. The left IoN was exposed via a

longitudinal incision at the maxillary region and all branches of the nerve

were carefully lifted on a glass hook. A piece of aluminium foil was placed

under the nerve and the nerve was irradiated for 6 min with the tunable

argon ion laser. The rat was positioned so that the laser beam was

perpendicular and transversal to the exposed nerve. Immediately before '
irradiation erythrosin B was injected i.v. and the injection was repeated after

5 min. After irradiation the wound was closed in layers.

Assessment of mechanical sensitivity after loN injury

Mechanical sensitivity was tested with a series of von Frey filaments. The
rat was gently held by the experimenter and the von Frey filaments were
applied in ascending order to the IoN territory on the hairy skin of the
vibrissal pad. The stimulation with each filament consisted of four
consecutive applications at 1/s on the injured and then on the contralateral
side. The response threshold was taken as the force at which the rat either
exhibited a withdrawal reaction or escape/attack in 75% of trials (Vos et al.
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were carefully lifted on a glass hook. A piece of
alumniumfoil was placed under the nerve and the

wmesosa2053s i rradiated for 6 min with the tunabber/armof006202

ion laser. The rat was positioned so that the | aser

beam was per pendi cul ar and tr#hsversal to the exposed
nerve. |Imredi ately before irradiation erythrosin B was

i 19Dt ddhei rats veere hakituatipedoitbe taatmg @p@@écﬂﬂedbt gevéral days

Ao hefle il hRainaRBPreG e driBERMaskin R Fgssions.

Vesdiimg nals samiedt byt By 7vaiD hAat £l dvaftbr Qhéehjueys t8fas4@8s the
Frey filanents. The rat was gently held

ed&y&kmfaﬁmew raﬁahaweal/l@yperﬁew'w%m %fo@,ﬁQf Sal-‘md|92e7d(7 5, 15,
d I t
70 B0 RRG)IGas! estd 14206 Gy REY iffinf R ddchanical
fhylpensensitivityswas mlbestabhﬂhadowemenmpbre:wheor@ atin, 1h,
i N t th ontral ateral side.
%1@ a?@s%ﬁ;ﬁosl’l'g%rﬁé gglf@[?ﬂeﬁgj r'1t gEen :sct he force at \?vlhi ch

the rat either exhibited a withdrawal reaction or

izcage/atﬂagk in 75% of trials (Vos et al.1994). The

F ated to the testing procedure for
several days before nerve injury and basel i ne response
was determned in two sessions. Testing was carried

SIkMP277was dlisgalvediinphysiepgicabsalinasa irdededéstgapér&oneally

STECHRRERE FbedSRplCas S BN phifedieE i, Rfgoxon

ciyredcafanks tesf.ury when mechanl cal hypersensitivity was
wel | established. Measurenments were taken 30 min, 1h,
2h, and 3h follow ng drug injection. Drugs and
Reaules | cs SPM 927 was di ssol ved i n physi ol ogi cal
saline and injected intraperitoneally. The data are
expressed as nmnedian M A. D. and anal ysed with W1 coxon

Ereeedof 8PKFoRPoh mBERAHIES hypersensitivity after IoN injury

Partial injury to the IoN leads to the development of mechanical
hypersensitivity in the innervation area of the nerve. Normal response
threshold to mechanical stimulation was between 18-40 g whereas after
injury, the response threshold decreased significantly for both male and
female rats (median 5.8 g and 4.0 g respectively). The mechanical
hypersensitivity developed rapidly after loN nerve injury, reaching peak level
within 3 days and was stable thereafter for at least 3-4 weeks with the
irradiation parameter used in the present study. In male rats SPM 927 at 15
or 20 mg/kg did not alleviate mechanical hypersensitivity whereas at 30
mg/kg it significantly alleviated mechanical hypersensitivity for 3 h (Fig. 1A).
In female rats, SPM 927 significantly and markedly alleviated mechanical
hypersensitivity at doses of 15 or 20 mg/kg whereas it has no effect at 7.5
mg/kg (Fig. 1B). SPM 927 did not cause motor deficits.



Ef fects of SPM 927 on nechani cal hypersensitivity
after T1oNinjury Partial injury to the IoN leads to

wo b@sdmsed opmrent of nmechani cal hypersensi ti vi t pCT/EP1008006202
i nnervation area of the nerve. Normal response
threshold to nmechanical stimB%tion was between 18-40
g whereas after injury, the response threshold
desheRrsgensi gnificantly for both male and female rats
(median 5.8 g and 4.0 g respectively). The nechani cal
hypersensitivity devel oped rapidly after |IoN nerve

i &y T hi b s .
Phtiic (99611509, BRANcER B dbbidhahall Syl oriand and
i allogyinist effect jrauearat reodel of drigeminad neueapatbicspaid yollawing single

T, A ST . SR o2 AE0 1 Loy e o o

shgnireatmeenitl vf Pdievdwrirep trgeminal cedurhighe rinensnimals Yncluding
for 3 h (Fig,.1A). In female rats, §M9€

HIYRERS-c A4t | isantenvEr HAIHNY, GAN eBF afRQRTABE h &8 @& model for a
MBRESEIDPEINY, [SPRLoFP 8T relatdd COmpdundy/ 4@ e8! §&stul for the
has no effect at 7.5 kg (Fig. 1B). SPM 927 did not
deeatmendt 0of dpainci resutvng| Jeoron SywopathiesPfo2gther nerves

a r
AT RS RGN e B R oo 5 an sipnded model
rfgu atypad mifaciabbaigf O'Jdlnsahggnﬂy,r@PMd@RYsanddaia]lttécikb?mdouﬂds are
Thus,, SPM 927 and ,r te 0 unds are usefu or the
q'sgilf'rf@ﬁ %Ye?ia?%ﬂta‘iﬁfwcﬁ'&?ég #Bt neuralgia in
mammal s i ncl udi ng humans. As this nerve injury can be
regarded as a nodel for a nononeuropathy, SPM 927 and
rel ated conpounds are al so useful for the treatnent of
pain resulting from neuropathi es of other nerves
(nononeur opat hies). Furthernore, it can be regarded as
an extended nodel for atypical facial pain.
Consequently, SPM 927 and rel ated conpounds are usef ul
for the treatnent of atypical facial pain.References
Vos, B.P., Strassmann, A.M and Maci ewi cz RJ.
Behavi oral evi dence of



trigem nal neuropathic pain follow ng chronic

constriction injury to the rat's infraorbital nerve.
wd200Bleesesci . 1994; 14:2708-2323. Cl ai s 1. UsePOI/ER2005/006202

conpound having the Fornmula (Ib) R2 Fornula (Ib)

wherein R is hydrogen, |ower 39 kyl, |ower alkenyl,

| oner al kynyl, aryl, aryl |ower alkyl, heterocyclic,

het erocyclic | ower al kyl, | ower alkyl heterocyclic,

| ower cycl oai kyl or |ower cycloal kyl |ower alkyl, and

Referemcesstituted or is substituted with at | east one

el ectron wthdrawi ng group or/and at | east one

el ectron donating group; R is hydrogen or |ower

alde/| B.H.0\@rasshiehity | A.M.oxed Mb&ﬁém’dz RaJ. yBehQV?@ralaé\wénce of

aryl, heterocyclic |ower alky | ower al

H@gemuwdmetﬁopmrepa&ytqlb&wng &h&"'ﬁ}&"@&!%ﬁ’ﬂ injlyydp the rat's
GHERGBItY hehBYS! NBLFYSS, M 4D70BSI3pBLt ed of

su stltu ed wth at least one e ectron donati ng group

or/and at |east one electron wthdraw ng group; R2 and

R3 are independently hydrogen, |ower alkyl, |ower

al kenyl, I ower al kynyl, aryl |ower alkyl, aryl, halo,

heterocyclic, heterocyclic |ower alkyl, [ower alkyl

heterocyclic, |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 el ectron w thdraw ng

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

wherein heterocyclic in R2 and R3 is furyl, thienyl,

pyrazolyl, pyrrolyl, nethylpyrrolyl, imdazolyl,

i ndolyl, thiazolyl, oxazolyl, isothiazolyl,

i soxazol yl, piperidyl, pyrrolinyl,

pi perazi nyl,quinolyl, triazolyl, tetrazolyl,

i soqui nolyl, benzofuryl, benzothienyl, norpholinyl,

benzoxazol yl, tetrahydrofuryl, pyranyl, indazolyl,

purinyl,
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i ndol i nyl, pyrazolindinyl, imdazolinyl,
i m dazol i ndi nyl, pyrrolidinyl, furazanyl,

woovstiimsse ndol yl, net hyl furyl, pyridazinyl, PCT/EP2005/006202

pyri mdinyl, pyrazinyl, pyridyl, epoxy, aziridino,
oxetanyl, azetidinyl or, wheRN is present in the
heterocyclic, an N-oxide thereof; Zis O S, S(O |,
NR4, NR6' or PR4 or a chemi cal bond; Y is hydrogen,

| ower al kyl, aryl, aryl |ower alkyl, |ower alkenyl,
| ower al kynyl, hal o, heter @ghgc, heterocyclic | ower
al kyl, | ower alkyl heterocyclic and Y may be

unsubstituted or substituted with at | east one

| ec [ f lgast one an
gl'ecHS%EOﬁ/j\né)P%lpg\%nﬁé]%g?]o(ﬁg{,ewcﬂ?r@ﬁet erocyclic has
the sane neaning as in R2 or R3 and, provided that
when Y is halo, Zis a chenmc¢ bond, or ZY taken
together is NRANRSR7, NR4ORS5, q:?H\IR4R7, OPR4AR5, PR4OR5,
SNR4AR7, NR4SR7, SPR4AR5 PR4SR7, | NRAPR5R6, PRANRSR7, or

N+RSR6R7, NRAR-ES. N G QRS- NENRS- C- O
R6; Ol I O1I I Ol | III O, | " i g hydrogen,
| ower al kyl, | ower al keny!), or‘ | ower al Xynyl which nmay
R '
Formula (Ib)

wherein

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 alkyi, 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, methylpyrrolyl, imidazolyl, indolyl, thiazolyl,
oxazolyl, isothiazolyl, isoxazolyl, piperidyl, pyrrolinyl, piperazinyi,
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be unsubstituted or substituted with at |east one
el ectron wthdrawi ng group or/and at | east one

webk@mstizizso donati ng group; R4, R5 and R6 are  PCT/EP2005/006202

i ndependent |y hydrogen, |ower alkyl, aryl, aryl |ower
al kyl, lower alkenyl, or |owsd2al kynyl, wherein R4, R5
and R6 may independently be unsubstituted or

substduinéIgl Widdohat {ebazblybnascduensiyhn benkzEfliran bénzothlenyl
group or/and at least one el ectron donatin

R7 i nepphelingodmzexazeiis t eWﬁhX‘i’fOﬁWYha?/YfB@% IndaZoiyi: purmyl
unsutt;ﬁ%%ﬁrw %)?r’ézﬁh’ﬁlﬂﬁw Uﬁrﬁﬁi?’o ll(ill‘yl""t i@i%%bln‘?dlﬁyl pyrrolidinyl,

el ec east one

el ectfurazadyhat ngegmhupplas i metiyfusglen ryridagiwd, alpyyimidinyl,

e oriSiaetye BaTY endii Ay brdthndl eyBrdy BeWhen N is

el ectpresent ihAé hetarocpclivyanN-oaide theréafast one
el ectron donating group; and nis 1-4; and a is 1-3,

or of a pharmaceutically acceptable salt thereof, for
the pr gper at Sg@ Nl@ N'FQ*&@PRHB#Q%heﬁﬂHﬂQ%ﬁd on usef ul

for the prevent | eviation or/and treatnent of
neuropathi c tri gem naI pain. 2. Use according to claim

i goni iy kb AT, B3RS SRR er alkenyl, lower
f aci alkyrail,n. hao, Useteamw:hdl ripetemcyclic oloaverf alkyli mowier2 alkyl
}/\/I;e;ﬁwr%%oﬁgesfc @,nRé \zsmgy égﬁﬁﬂf"quoi sugS i tgic Orlg'n ag least

accordglendeleetraRy donating ‘{-;'r@up"15 offafid Waer faast odmeofarR2electron
and R3 is hydrogen and nis 1. 6. Use according to any

one oFithdrawing 9r®wh@rqm Ret%rogycghc hasihe spA rfmﬂmm as in
I's | qyesr Rl 5M4, provided that when Y is halo, Z is a chemical bond, or
ZY taken together is NRyNRsR7, NRsORs, ONR4R7, OPR4Rs, PR4ORs,
SNR4R7, NRsSR7, SPR4Rs PR:SR7, NR4PRsRs, PR4NRsR7, or N*RsRsRy,

NR:C-Rs, SCRs, NR4C-ORs, SC-ORs, NRi\NRs—C-0O Rg;

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

R4, Rs and Rs are independently hydrogen, lower alkyl, aryl, aryl lower
alkyl, lower alkenyl, or lower alkynyl, wherein Rs, 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 COOR;s or CORs, which R; may be unsubstituted or
substituted with at least one electron withdrawing group or/and at least
one electron donating group;
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7. Use according to any one of clains 1 6 wherein R2
and R3 are independently hydrogen, |ower alkyl, or 2ZY;

WQ@2005/128053NR4 or PR4; Y is hydrogen or | ower alkgi/EP100Z006202

i s NRANRSR7, NRAORS5, ONR4AR7, NRAC-R5 or NR4C-OR5. O |
| O1 18. Use according to ¢lg@gm7 wherein R2 is
hydrogen and and R3 is lower alkyl, or ZY; Zis O NR4
or PR4; Y is hydrogen or lower alkyl; 5 ZY is
NRANRSR7, NRAOR5, ONR4AR7, NRAC-R5 or NRAC-OR5. O Oo

9. Ugg i%CWdrdggﬂ oﬁtﬂMw@ﬂ%II@iﬂ @4 anylm\»lerBaMEraﬂmth%fZaryﬁ or alky!

hydr ogen and is | owner

substdroup éaabrbmﬁaﬁ%gﬁtltv@@ea'y w?ﬂ't d| wﬁﬁt afleast one electron

el ec n
o CrAV AR R R SRRl TRURTLBand

accorrdiisn‘g4tandmy one of clains 1-9 wherein R3 is | ower
al kyl g\g,h,, h is unsubstituted or substituted with
hydrc%( o’ | ower al koxy, NR4AORS or ONR4R7, wherein R4,
R5 and R7 are i ndependent|y hydrogen or |ower alkyl, R

sttt eptamcetibell peresteAaRSREL  one

el ectron V\nthdravm ng group and R is lower 0 alkyl.

for the pr’eparétion of a pharmaceutical composition useful for the
prevention, alleviation or/and treatment of neuropathic trigeminal pain.

2. Use according to claim 1, wherein the pain is a pain associated with
trigeminal neuralgia, mononeuropathies or/and atypical facial pain.

3. Use according to any one of claims 1-2 wherein one of R; and R; is
hydrogen.

4. Use according to any one of claims 1-3 wherein n is 1.

5. Use according to any one of claims 1-4 wherein one of R; and Rs is

hydrogen and n is 1.

6. Use according to any one of claims 1-5 wherein R is aryl lower alkyl
and R, is lower alkyl.

7. Use according to any one of claims 1-6 wherein
Rz and Rs are independently hydrogen, lower alkyl, or ZY;
Zis O, NRs or PRy;
Y is hydrogen or lower alkyl or

ZY is NRsNRsR7, NR;ORs, ONR4R;, NR4sC-Rs or NR4C-OR:s.
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11. Use according to any one of clains 1-10 wherein
aryl is phenyl and is unsubstituted or substituted

wowdos/1tmsbo. 5 12. Use according to any of cl ai peI/EPH0£/006202

wherein the compound is
(R) - 2- acet ami do- N- benzyl - 3- medhexy- pr opi onani de;
O net hyl - N-acetyl - D-seri ne-m fl uor obenzyl am de;

@.netied abeareig/ to Bra@r 7 iehetein RQﬁQh?ﬂidge@maﬁ@;and Rs is lower
N-acetyl - D- phenyl gl yci nebenzyl am de; o 1,2-(N,
O di ¥ yPME¥r oxyl ani no) - 2- acet ani de acetic acid

benz HAR 1

, 2- (g%re?hem%r%(‘yl am no) - 2- acet am do acetic acid
benz W niydirogen oddewer aligly one of clainms 1-12 wherein
t he compound has the Fornmula (lib) HHH Ar-CH -N I

- C v is RRINRRY, ﬂm%#zs,'or'\l&%.%lcﬁ- %?‘NQ?-H@
O

9. Use according any one of claims 1-8 wherein R; is hydrogen and R; 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 ONR4R;.

10. Use according to any one of claims 1-9 wherein Riis lower alkyl which
is unsubstituted or substituted with hydroxy or loweralkoxy, NR;ORs or
ONR4R;, wherein Rs, 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.

11. Use according to any one of claims 1-10 wherein aryl is phenyl and is
unsubstituted or substituted with halo.

12. Use according to any of claims 1-11 wherein the compound is
(R)-2-acetamido-N-benzyl-3-methoxy-propionamide;
O-methyl-N-acetyl-D-serine-m-fluorobenzylamide;
O-methyl-N-acetyl-D-serine-p-fluorobenzylamide;
N-acetyl-D-phenylglycinebenzylamide;

D-1,2-(N, O-dimethylhydroxylamino)-2-acetamide acetic acid
benzylamide; or
D-1,2-(O-methylhydroxylamino)-2-acetamido acetic acid benzylamide.
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Ar is phenyl which is unsubstituted or substituted
wth at | east one halo group; R3 is CH2-Q wherein Q

WO 2005026589 al koxy contai ning 1-3 carbon at ons apd/BP2005006202

| ower al kyl containing 1-3 carbon atons or of a
pharmaceutically acceptable-s3+ thereof. 14. Use
according to claim13 wherein Ar is unsubstituted
preenWse dPanydfie FeMifHsN 8- 120whb i Ehd Sofpolifd Wy fHeFormula
halo js fluoro. 16. Use according to clains 13 to 15
wher élIR) R3 i s CH2-Q wherein Q is al koxy containing
1-3 carbon atons and Ar is unsubstituted phenyl. 17.
Use of any one ofycl ai 1-16 wherein the compund is
in the R configurgation apd has the formula whereinR is
benzyl whigh 'ﬁ u,gs _%Rl_smu 2d,or substituted with at

| east one 'Eﬂ%@’?u; i -Q wherein Qis |ower
al koxy containing 1 3| arbyn atons and R1 is nethyl or
a pharmaceutically Qc tabl e salt thereof. 18. Use
according to claim 17 which is substantially
enantiopure. 19. Use according to clains 17 or 18
wherein R is unsubdiermuiadiiBrnzyl . 20. Use according
to CIvﬁiéF@in“ to 19 wherein halo is fluoro. 2 1. Use
according to clainms 17 to 20 wherein R3 is CH2-Q
wherein Qis al koxy containing 1-3 carbon atons and R

.5 SO5AR el AR unERu Sy OB A8 1ehond

(R) - grdgst am do- N- benzyl - 3- met hoxypr opi onani de or a
phar maceutically acceptable salt thereof. 23. Use
according to claim 22 wherein the conpund is

subsEgnki @HL0, 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.
14. Use according to claim 13 wherein Ar is unsubstituted phenyl.
15. Use according to claims 13 or 14 wherein halo is fluoro.

16. Use according to claims 13 to 15 wherein R; is CH,-Q, wherein Q is
alkoxy containing 1-3 carbon atoms and Ar is unsubstituted phenyl.

17. Use of any one of claims 1-16 wherein the compund is in the R
configuration and has the formula

R, O
H
R—NH—C—C—N—C—R;

I
O R

Py

wherein
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25

enantiopure. 24. Use according to any one of the
precedi ng clainms, wherein the pharnmaceuti cal

W@ ooupasistd on is prepared for treatnment wi th doBeFEP{005/006202

the conpound at |east of 50 ny/day, preferably at

| east of 200 ny/day, nore preéfoerably at |east of 300
ng/ day, nost preferably at |east of 400 ny/day. 25.

Use geigtsehzyd wic iy uassbitutelcorubsttlited vatatriaast one halo
wherei n the "pharmaceutical conposition is prepared for
treaBfR with doses of the conmpound at a maxi mum of 6
g/ day, nore preferably at a maxi num of 1 g/ day and nost
preferably at a maxi mum of 600 ng/day. 26. Use
accoRdiialCHpQanwyhenein & is hewer atkedy repntaiaings 1-vuearkom atoms
t he f bcal conposition is prepared for
treagﬁgﬁgq§ﬁﬁ%h§ﬁcreasing daily doses until a
predeterm ned daily dose is reached which is

mai nt ai ned during the fur rt tmept. 27. Use
accoPff qr@agﬁyggﬁ{ %qce[p&fgﬁﬁ,sg@@?rﬁg ‘cl ai ms, wherein

t he pharnmaceutical conposition is prepared for
treatment in three doses per. day, preferably two

d8s e ¥speaccoeging i claimy Bf wihigh is substaniially |e@aa£§@ui?er

day. 28. Use according to any one of the preceding

cl ai ns, wherein the pharmaceutical conposition is

dle p iisechdocording tadiaimsst7# at 1®whessinl R isignsubsditpteddranzyl.
concentration of 0.1 to 15 ng/m (trough) and 5 to

18.5 ng/mM (peak), calculated as an average over a

Pour @sktaccotdingedichimsU fF1$ whéein o acfiesrdl ng to

any one of the preceding clains, wherein the

phar maceuti cal conposition is prepared for oral or

211 LRI OBraim 1788 2BHRERINR,! 1§ EPY-@Nhefein Q is
thé preceding Clains, whereln the
alkoxy containing 1-3 carbon atoms and R is unsubstituted benzyl.

22. Use according to claims 1 or 2, wherein the compound of Formula (ib)
is (R)-2-Acetamido-N-benzyl-3-methoxypropionamide or a
pharmaceutically acceptable salt thereof.

23. Use according to claim 22 wherein the compund is substantially
enantiopure.

24. Use according to any one of the preceding claims, wherein the
pharmaceutical composition is prepared for treatment with doses of the
compound at least of 50 mg/day, preferably at least of 200 mg/day,
more preferably at least of 300 mg/day, most preferably at least of 400
mg/day.

25. Use according to any one of the preceding claims, wherein the
pharmaceutical composition is prepared for treatment with doses of the
compound at a maximum of 6 g/day, more preferably at a maximum of
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phar maceuti cal conposition further conprises an active
agent for the prevention, alleviation or/and treatnent

wtooserosepat hi c trigem nal pain. 3 1. Use accopdi/BEROD®006202

cl ai m 30 wherein the pharnaceutical conposition
conprises a single dose form3jr- conpri ses a separate
dose formconprising a first conposition conprising a

conpquirdapandahbsstetdtaBiyatdf ﬂa&ﬁnﬁhﬁéﬁ@oolr%ﬁ to 23

and a second conposition conprising the fu active
agent. 32. Use according to any one of the preceding

r eulkieal [t L S :
2 o T HEG6tdng 1, AL EREN tF 2 pRfeRRiy SRind.  wherein the
accopbarrgatwtcdaﬁmnﬁﬂasrﬂm & prerrafedrfar treaément ﬁhth increasing
t d. f n tion in ns. .. .
S Aalhhese UHE R REEABRET It Sl s 15 (eathgd Which is
Conpmdiﬁtaﬂﬁecﬂéummfd'\é furgney trelatrhbat.cl ains 1 and 3 to
23, and (b) a further active agent for the prevention,

alleviation or/and treatnment of trigem nal neuropathic

| NYsdSac V\g @1 %”%‘ﬁ r&agf GHEP Féééo‘?ﬁ%aaéﬁﬁéj' Wher8in the

claim 34 sas osefrmo
conppheﬂna@elﬁw.hrcaanMml fsoprepssedrfositraptenent ristthree doses

he. BRGEE reRTabl WP ads S A, e Gailabil PfiSihaR dose

conppesdag. the further active agent (b).

28. 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/ml (trough) and 5 to 18.5
pg/ml (peak), calculated as an average over a plurality of treated
subjects.

29. Use according to any one of the preceding claims, wherein the
pharmaceutical composition is prepared for oral or i.v. administration.

30. 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 neuropathic trigeminal pain.

31. Use according to claim 30 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 3 to 23 and a second composition comprising
the further active agent.

32. Use according to any one of the preceding claims wherein the
phamiaceutical composition is prepared for administration in mammals.
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33.

34.

35.

-38-

Use according to claim 32 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 3 to 23, and

(b) a further active agent for the prevention, alleviation or/and treatment
of trigeminal neuropathic pain.

The pharmaceutical composition according to claim 34 which is a
single dose form or which comprises a separate dose form comprising
a first composition comprising a compound as defined in any of the
claims 1 and 3 to 23 and a second composition comprising the further
active agent (b).



