WD 20061010964 PCT/ HU2005/ 000077 -1 New 4-benzyl i dene-pi peridin derivatives
The invention relates to new 4-benzyli dene-pi peridi ne derivatives which are
NR2B se ' A receptor antagonists with inprovedp ile or
.are int elrvﬁgééoééﬁgg or 5 preparing thereof. Background O#:i‘/ﬂgﬂzbl({?,/r(])\%o‘zfl on.
N-net hyl - D-aspartate (NVMDA) receptors are |igand-gated cation-channels

w dely expressed in the central nerygus system NVDA receptors are involved
i n devel opnental and plastic changes of neurons. Overactivation of NVDA
receptors by glutamate, _thej nas. ral 10 JJiggnd, can lead to cal cium
overload of cells. Thi s&ﬁ%@%ﬂ%@@%&%el | ul ar events t hat
alters the cell function and ultimately may | ead to death of neurones.

Ant agoni sts of the NVDA receptors may be used for treating many disorders
that are ddwompantien relatds mxnews4-|bem5é1§aleap1pexgdm¢ alesivatives whishaaoei NR2Bon of -
-NMDA rece ny reason [Curr vestl 20Q3 4:..826- 32] 15
The. NeSATE MDA sSeRbior RatEPuNGr Vi ABSEHER, Bl RILE, 4t Artarsidies Fin Nt
subu with one or nore of the four NR2 subunits (NR2A—D) Bot h
sgat rﬁéfzpaé&g?%’rgutlons in the OCNS and the pharmacol ogi cal sensitivity of
NIVDA Bz&d{gbmmdsobﬂielmvemldnuom various NR2 subunits are different.

Partlcularly terest of these is the NRZF subun due to its restricted
di st ri but i alagﬁhs(lmé")i FeqeROTS oFtE b Higanst stabiep-chamnelyy eVidelynosa

f t d
gel ect |p ve ‘{agirn @}%r%htsrulg?é ype a e&%M‘?%"&?‘% ﬁé\]}év@gg%%r%g‘séleé IP&R%%H” >
ef f eqilastie ¢hangey | nsalneﬁmihel Ovefactvatieeof SIVDKe recfiors? 8¢ latafnhte( ¥R )datural

traumatic brain injury [Brain Res., 792, 291-298 (1998)], Parkinson's
di0s eals&anflsqg leas tir ealcinm) gverioad 9b cellss Thisgwigpsrs arfassadp &f mteacellidarn events et or v

pai n 0ol 0gy, QV&r l i(@’ﬁ]

sel ecf{lé\lgse é’gﬁ pg%éult%%g@l r&éfg%%g(‘é%ﬁ%%’g}]"{}n%@ ge &P HP%E Eq'ﬁ A
adva%eéjﬁo@\f&ry PO fscretop bty ARhAXRkderS thaf atdMoforpaaed ith- extR reRadent!

bl ocker ~ type 'non-sel ecti ve NVMDA ant agoni sts phencyclidi ne and ketam ne

i nducgluipmatehern eveantivaiion ef NdOR4A, retepidnifor ey reasts [(Cis Pipor Investigalbriger?®3and
annesl{% n. These serious adverse effects hinder their clinical use as
pot en &P di cati on. Conpounds belonging to this class cause behavioural
anov el | (RSN ATt &Blcks afcdRterbmbric sk Mliad BuilfRipIorGh letk dhe NREVGSAM ST 2
and 30 inpalr notor-coordination. The severity o hese e fects I1n animals

i s cowngettearwith boe be njore df theifoer NR2 subunits (NR2A-D). Both spatial distributions in the

CNS and the pharmacological sensitivity of NMDA receptors built up from various NR2

subunits are different. Particularly interesting of these is the NR2B subunit due to its restricted
distribution (highest densities in the forebrain and substantia‘ gelatinosa of the spinal cord)

20  [Neuropharmacology, 38, 611-623 (1999)]. Compounds selective for this subtype are available
and have been proved to be effective in animal models of stroke [Stroke, 28, 2244-2251 (1997)],
traumatic brain injury [Brain Res., 792, 291-298 (1998)], Parkinson’s disease [Exp. Neurol., 163,
239-243 (2000)], neuropathic and inflammatory pain [Neuropharmacology, 38, 611-623 (1999)].
Moreover, NR2B subtype selective antagonists of NMDA receptors may prdvide '

25  therapeutic advantage over non-selective antagonists of NMDA receptors. The channel blocker
type non-selective NMDA antagonists phencyclidine and ketamine induce psychotomimetic

_ effects, hallucinations, dysphoria, catatonia and amnesia in man. These serious adverse effects
‘hinder their clinical use as potential medication. Compounds belonging to this class cause
behavioural abnormalities in animals, too, e.g. stimulate motor activity, induce amnesia and

30  impair motor-coordmatlon. The severity of these effects in animals is considered to be predictive

for the intensity of clinical side effects. NR2B subtype selective antagonists' are expected to Tack
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for the intensity of clinical side effects. NR2B subtype sel ective
ant agoni sts are expected to |ack SUBSTI TUTE SHEET (RULE 26) WD 2006/ 010964
PCT/ HU2005/ 000077 -2 nost of these side effects. In aninmal behavioural

st udi es wohBeIRVEs sSel ective conpounds [Ro 63-1908 i n cr/ehrocsmoar7 EXp.
Ther., 302 (2002) 940-948 and Ro 25-6981 in Behav. Pharmacol., 14 (2003)
477-487] were reported to increase | oconotor activity while no such effect
was . observed with CP-101, 606, anotter NR2B sel ective ant agoni st, and Ro
256981 by an ot her group 5 [ Neuropharmacol ogy, 38, 611-623 (1999)]. Lack of
| ocomostaf tese sideatffenty. bf fminial bEhaguid 1uekEs some NR2B Gelegtiky compoundnfRd 00

o150 BaeioRne aier. o0 ERNIEHR T R GEF FORSep v gL,

ant agp @@6 49903 B LAt In¥p Jr?e?lofot Gilra l&s&o{o@%mwrwﬁﬂe iy &lch pgfe%{ fiast .

Si nce 1, 606 appears to have poor oral efficacy and according to
publ bbslaadd wnhﬂl’Mﬂl 6@6 \wacthenNREBi sglattid antdggnist and RoR66A8LIbY ﬁﬁ)oﬁmngreup)f

it olresBRRp g RG22 LSk o o B BTt ek o b riORAs to be
har DT %%’Hﬁé’r%x%% lwﬁgﬁﬁ’k?qé’??@gé%fﬁm}@%t"?a‘*ﬁﬁ PRyt ahoony (19

devel995dbiThus,y td @ur theer &pewlddge, P CPHOIBO6 i sthecomllyl WRRBr sdeaivet m&agorrﬁnt
Sat ur at ed anal ogues of t he conpounds of the present invention are described

in peAusistent 1y senqitedvip Loddo epmwty Sisnups ofivet yH8cs SFetL605 pNsArSaiRthaYeNi st s.
Howe S orftefdac 'aB& %Fco§§1§ag% ;bélﬁ @&"uﬁgfb%o fw&shiﬁ ?c@%{éﬁy&d &u%&%ﬁ# di ne

deri iVes 0 nown 1 n ure of the

'umvefmlts)asf AdeB&'alfi@il it hihats, tlﬁkﬁemwu‘]th gobyhorgh rEYPRIDE el ated d&tdbbﬂ@dm ves of
formul a é{g of . the 20 present invention are functionally active NVDA
E

ant a alg%qsmcmdﬂals-p@anums Bl ﬂtere EFHIRY 19 brya gecak peast Bor oow MR f ound

7 AL TPIE B DSHOST O R ot AR B B ol ey 0 17
latt gﬁoavmlﬂscyj 8 g‘@u&@va@gm@%r &&ﬂaﬁaut@tpk@bsag e@[fecﬁill'ygbﬁ bivl @heent! hei r

maxi mal |y effective anal gesic "dose, conpounds of the present invention are
free fronbdteetsdomealogues ofi ket cnnyp@nﬂseof ﬂmprcs@nnmmn@s afepflehcrbed gleytfmt doses.

This fe r rovVi her.apeutic .a ge _ove sel ec NIVDA

55t aaion e FugBBp B N S teleerie SMBAY SriReitisies Bovptreo piist cloe

| nvegtidie analogues of the 4-benzyhdene—p1pend1ne derivatives of formula (I) are unknown in the -
literature.

- Summary of the invention

It was found that the new 4-benzylidene-piperidine derivatives of formula (I) of the

© 20  present invention are functiomally active NMDA antagonists selective for NR2B subunit
containing réceptors. We also found that benzylidene-piperidines have in vivo anélgésic potency

 similar to that of their saturated benzyl-piperidine analogues. Surprisingly, while the latter

molecules caﬁse locomotor stimulation at or slightly above their maximally effective analgesic
dose, compounds of the present invention are free from locomotor stimulatory effect up to 40-60-

25  fold amalgesic doses This feature may provide therapeutic advantage over NR2B selective
NMDA antagonists with lower therapeutic index.

Detailed description of the invention

The present invention relates therefore first to new 4-benzylidene-piperidin derivatives of
formula (T) |

30
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The present invention relates therefore first to new 4-benzylidene-piperidin
derivatives of forrmula (1) 30 | SUBSTI TUTE SHEET (RULE 26) WD 2006/ 010964
PCT/ HU2005/ 000077 -3- X O\ (I) . HY wherein the neaning of X and Y

I ndependwat Joys/@ngsshydr ogen or hal ogen at om hydroxy, CWaOTeHUI0/6009772N NO,
Cl-C4 5 alkylamno optionally substituted by a hal ogen at om or hal ogen
atons, arylaraino optionally substijuted by a hal ogen atom or hal ogen
atons, aral kylam no optionally substituted by a hal ogen atom or hal ogen
atons, C -C4 al kyl sul fonam do optionally substituted by a hal ogen atom or
hal ogen "at ons, Cl-A4 al kanoyl am do optlonally substituted by, a hal ogen

at om or halogen at ogs arylsulfonan1do : kylsulfonyloxy car boxyl ,
trifluoromethyl, t¢#3 . CH2- ,
NH2-(CH2)1-4-802- [ NH2- §92 ], fornyl
[-CHO, am no- et hy, A al kyl ;°Cl- C4 ,

al koxynet hyl , hal og group, or alkoxy, Cl-c4

al koxycar bonyl , C¢-C6 al ka M, phenyl or Cl-C4 alKoxy groups, optionally
15 substituted by am no group, 00 the neighboring X and Y groups in given
case together with one or nore identical or different additional hetero
atom and -CH= and/or -CH2- groups can forman optionally substituted 4-7
nenbe@ﬁgbﬁpﬁpnmghnggﬁerocyclic ring, preferably norpholine, pyrrole,
pyrrolidine, oxo- or thioxo-pyrrolidine, pyrazole, pyrazolidine, imdazole;
20 i Xiaad 20| mdmeadembyoaredxydmgenx@- halvgeazabm, dydiony.deyanbi ditre,anlind- 6x6zi ne,

| | idi - t hi |
Ch oxo- 1 hi BTREReOlfionalig, ayBiinked By HABEEs iyt FSHrpariomin BlaER ogen
at om  Ni tF OgptRYFRINP suﬂ&m% %Sr kYhalogeh- a@émadrl?féﬁgenca‘t’éiﬂé?’aralkylanﬁno optionally

substituted by a halogen atom or halogen atoms, C;-Cy4 alkylsulfonamido optionally

substituted by a halogen atom or halogen atoms, C;-C4 alkanoylamido optionally
substituted by a halogen atom or halogen atoms, arylsulfonamido, C;-C4
10 alkylsulfonyloxy, carboxyl, trifluoromethyl, triffuoromethoxy, C1-Cs alkyl-SO,-NH-
CHy-, NHp-(CHz)14-SOz-NH-, NH2-(CHz)14-(CO)-NH-, sulfamoyl [NH;-S0.-],
formyl [-CHO], amino-methyl [-CH,;-NH,], hydroxymethyl, Ci-Cs alkyl, C;-C4
alkoxymethyl, halogenmethyl, tetrazolyl group, or C;-C4 aikoxy, C-Cy
alkoxycarbonyl, C;-Cs alkanoyloxy, phenyl or C;-Cs alkoxy groups, optionally
15 substituted by amino group, or |
the neighboring X and Y groups in given case together with one or more 1dentlca1 or d1fferent
additional hetero atom and -CH= and/or -CHZ- groups can form an optlonally
substituted 4-7 membered homo- or heterocyclic ring, preferably morpholine, p_yrrole,
pyrroﬁdine, oxo- or thioxo-pyrrolidine, pyrazole, pyrazolidine, imidazole,
20 imidazolidine, oxo- or ﬂlioxo-inﬁdazole or imidazolidine, 1,4-oxazine, oxazole,
oxazolidine, oxo- or thioxo-oxazolidine, oxo- or thioxo-thiazolidine or 3-oxo-1,4-
6xazine_ring, .
Z is hydrogen or halogen atom, nitro, amino, C;-C4 alkyl, Ci-C4 alkoxy, cyano,
trifluoromethyl, trifluoromethoxy group - '

25  and optical antipodes, racemates and salts thereof.
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trifluoronethyl, trifluoronmethoxy group 25 and optical antipodes, racenates
and salts thereof. SUBSTI TUTE SHEET (RULE 26) WD 2006/ 010964

PCT11112\9§ &?199971 -4 Furthernore objects of the presg,%tr/ﬁﬁ%m b@q are the
phar maceu conpositions containing new, 4-benzylidene-piperidin
derivatives of formula (1) or optical antipodes or racemates or the salts

t hereof as active ingredients. FurtHer objects.of the invention are the
processes for produci ng new 4-benzylidene- 5 piperidin derivatives of

fornul a Elutheraidee totge dwaif”ﬂﬁeﬁx‘ebéﬁwmmbﬁaﬁbuﬂxe PharfRE&FRAE Rbfpo&fiHsai ni ng
these conpounds, as well as the process of treatnents with these conpounds,
whi mntmgewdmh@nsﬂeiem@nendm derimatives of Herrpplaale dor- optinsl eakipedeh oran -

effec sof . new b | i dene pi peridine derivatives of
fornl"ﬁﬁg1 E{‘els)or #%&% i@ﬁ?et}vﬁd%? 8@/ as such or as medicanent. 10

Accor di NGuftBert Higedts TNk Oivéridn CRE IR idcessaglfskg delBing CAYW QUGS y1knd-Or Mul a
(I') can be prepared by the follow ng process pr oduci ng corrpound of

fsor rmp%nd(nl)denméﬂce of, formaal (B, ané the Ril@fmmdtlmbrmﬁmrfmﬂl@ @i)medxean@e@ondar y

I 15 Z h
ai vere R ‘@Pn?uﬁﬁ?é‘gli"t‘;"ds bt e e s A AR R SR, o
Sol vi@gtns hcﬂhxin'ik@erﬁfget% Sm@al APRSRarciN il ROLa®S bEctRRMBVAFaRbuskstul @
(11'1) ©001~-0 EtZ O 20 where Z has the same neaning as given for fornula (1)

- i snesapowjlidend piperidinm detikatives bf foroulal€) ofirihe phesentbinyentésh. ex akchnirchsaci d of
for rruldzil agn \Q SUBSTI TUTE SHEET (RULE 26) WD 2006/ 010964 PCT/ HU2005/ 000077 -5

10 According to the invention the carboxylic acid amide. compounds of formula (I) can be
prepared by the following process. '
For producing compound of formula (I), where X, Y and Z are as defined for formula (I),

a secondary amine of formula §1))

’ (n

15 z

- where Z has the same meaning as given for formula (I) - is reacted with ethyl oxalylchloride in
a suitable solvent in the presence of a base,

the obtained ester compound of formula ()

)
to/u\[( z

20 - where Z has the same meaning as given for formula (I) - is saponified with an alkali hydroxide
and

the obtaiﬁed oxalamid acid of formula (IV)
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O (V) HOZ O- wherein the neaning of Z is as described above for fornula
(1) or areactive derivative of it is reacted with an aniline of formula
(V) XN - erein the neaning of X and Y are as ,gi for

f or mul a@?),ﬁqé}l?ﬁgﬂ t he obt ai ned 4-benzyli dene- pi peri di"%‘r@%"@i‘["?‘@’zs of
formula (1) - wherein the mnmeaning of X, Y, Z are as defined for fornmula (1)
- in given case are transforned i nt6-another conpounds of fornmula (1) by

i ntroduci ng new substituents and/ or nodifying or renoving the existing
ones, and/or. by form ng salt py_| i bexating the conmpound fromsalts,
and/ or by 10 resolving the ¢ =frat €3 usi ng optically active acids
or bases by known rrethds: ‘ ¢ carbofgyhic acid of formula
(I'1) and the anilidﬂ§J , 1.eXxbe” amide bond formation is
preferably carrie t byprepari ng an actrvezlerivative fromthe
carboxylic acid of fornmula (11) and this is reacted with the aniline of
formula (V) preferably i NG he presence of a base. 15 The transformation of
a_CawmeRH i€ ritahfhel it 20isH dBENLE abGel tPIckNElal (B CRH I FeRLhiRMerhiRd St jsdur | NG
the am de bond formation in a solvent (for exanple dinet hyei or mam de,
aceteaanietl withean andhieaf ifoxatvdal (Vy dr ocar bons or hydrocarbons). The active
derivatives can be acid chlaorides (for exanple prepared from carboxylic
acid with thionyl chloride),Am xed anhydrides (for exanple: prepared from
carboxylic acid with isobutyl\gkloroformate in the presence of a base, e.g.
20 triethylam ne), active esf€ f or exanple prepared from carboxylic acid
wi t h hydroxybenztriazol and ¢l ohexyl - chodi i mde or

O benzotriazol -1-yl-N, N, N, ( aet hyl uroni'um hexaf | uor ophosphat e ( HBTU)
in the presence of a base e.d. [ 2am ne). The-active derivatives are
prepared between room tenpelature and 0 C. The necessary reaction tine is

-20 h. Th react i m re i s.pugifi col uym chr omat ogr aphy usi ng
tgi esel é?mg'be TW&%&“@%%FB&&V&%@%%“%@H (RULE 26) WD 2006/ 010964
PCT/ HU20@hOf@0ditained 4-benzylidene-piperidin derivatives of formula (D) - wherein the

meaning of X, Y, Z are as defined for formula (I) - in given case are transformed into another

compounds of formula (I) by introducing new substituents and/or modifying or removing the
existing ones, and/or by forming salt and/or by liberating the compound from salts, and/or by
10  resolving the obtained racemates using optically active acids or bases by known methods.

The réaction of the carboxylic acid of formula (I) and the aniline of forrmula (V), i.c. the
amide bond formation is preferably carried out by preparing an active derivative from the
carboxylic acid of formula (II) and this is reacted with the aniline of formula (V) preferably in the
presence of a base. '

15 . The transformation of a carboxylic acid into an active derivative is carried out in situ

.during the' amide bond formation in.‘a solvent (for examﬁle dimethylfonnamide; acetonitrile,

" chlorinated hydrocarbons or hydrocarbons). The active derivatives can be acid chlorides (for

example p-re'pared from carbbxylic acid with thionyl chloride), mixed anhydrides (for example

prepared from carboxylic acid with isobutyl chloroformate in the presénce of a base, e.g.

20 'triethylamjne‘), éctive esters (for example prepared from carboxylic acid with hydroxybenztriazol

and  dicyclohexyl-carbodiimide or  O-benzotriazol-1-yl-N,N,N’,N’-tetramethyluronium
hexaﬂuorophosbhate (HBTU) in the presence of a base e.g. triethylamine). The active derivatives ‘

are prepared between room temperature and 0 °C. The necessary reaction time is 6-20 h. The

reaction mixture is purified by column chromatography using Kieselgel 60 (Merck) as adSorbgnt
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and a proper eluent. The proper fractions are concentrated to give the

pure. product. The quality and the quantity of the product are determ ned by
HPLC- M5 Wit e anilines of formula (V) are either '

avai | abl‘gsozlra&goalg%ge synt hesi zed by different known mtﬁzgﬁo%@o@?nt heses
of some commercially not available anilines of formula 5 (V) and the
carboxylic acids of formula (TV) ar@-deseribed in the Exanpl es. As said, the
new 4- benzyl i dene-pi peridin derivatives of fornula (1) of the present

i nvend a @roper elubhig Thy pedpee Elattichs ardcaebmedtéd/ ® ging dgonirs psodict. NMaAunlétg ept or ,
and reover rm?%he of the corrpounggyare sel ective antagoni st of NR2B subtype

of equrHy of themgpduct prg dgterained by HEL.GMS methRfoB sel ecti ve NVDA

ant agoni : &0 pds . , rii.cak rones

oy oo The BEAIERCK: Rerhlie(POAR AL Colfinti Sty OabitlG ) B8 60 chifiduaBBYT ONCS

t heidiffeseit &nbwi inteth dsKTEO Syntiedséssoft someoagiecially hbt NRNANRZAiED ohfdrmula

gonZ{'anatC{‘gns were. used. To neasure the_in_ vivgo anal gesic potency and side
ff

& Capexylisraciisiof fermytp@V s ane desqriped inthe Fxamplets we used the nouse
formalin,ang:lo r | W : i *HMEZ er rotocol s
15 Expreégi %’o@@%&%ﬁ%ﬁﬁh L %tedglepeg?%%%g 6|c;f'rsi(§)ve gfelqgégh?é\?? y of the
comimugntien afeltdghly effectivenardsdelegivecarthinistedfl NMDAneddpibs, amd rlodéavengodsVDA
recemrs, we tested the nost potent ones on cell |ines stably expressing

r ec SR aFAMIGUDAS 1 € efplentive wantaonish ofi NRFhpubhpe otk NVIDMR1 Fecpator. of

o
vecr At NGRS Rbct® R Slab A AR e RRBRBA IR IS g

10at icalmired compical-vactines etpredsaipgiredvmitmFNRIB suuBitajoatiihg MWD A22cepBiss - 987.
(1997); Neurochem stry International, 43, 19-29. (2003)]. .Resistance to
neorhpdiraveiheir selgetbity K Ra3 celdseanstecied matNRHINERS A peympsosebinatiogs Wereh

cel

vec L onal | . 1ines we stahhi | ' I :

pr O(t&‘g%dls E&é‘ﬁ%&%ﬁéﬁ’e’%_"’? %%ag%eﬁlscep Py %&dg %f‘%%d%a@ﬁﬁ%g%%%ﬁ s’ vv% rsgﬁﬁglse ted for
t heiafitaporibto WeQisid Betrh@iiie SrnRiINRPANE YRK R0 MEDGES théts,26speadivdlyim el evations in
fluorescent cal cium neasurenents. Studies were performed 48-72 h after

addilixperimentalprotagdlsci ng agent. Ketanine (500 M was al so present during the

1i nd ti%n n.order. t vent & totoxicity. Assessment of NVDA ant agoni st
ot MMMMO intracel | ul ar cal cium concentration with

a plate reaieve NRUB' JeleRtifity bithe @bmBQidds Cht 1§ 8b invebtigatt BeRQffaeod RROACE! | Ul ar

cal ci um nmeasurenents were ‘carried out on primary neocortical ce |l cultures
der icontdining MM Adeepepsb, Greatebted U west patenenhesyos c¢il dines tstablip expresingn t he
pr epar at.i

recomtbix?a?lt RJtMDA receptors with subunit compositions of NR1/NR2A. cDNAs of human NR1
and NR2A subﬁnits subcloned into inducible mammalian expression vectors were introduced
20  into HEK 293 cells lacking NMDA receptors using a cationic lipid-mediated transfection method
[Biotechniques, 22, 982-987. (1997); Neurochemistry International, 43, 19-29. (2003)]. -
Resistance to neomycin and hygromycin was used to screen for clones possessing bdih vek:pdrs
and monoclonal cell lines were established from the clones prodﬁcing the highest respoﬁse to
NMDA exposure. Compounds were tésted for their inhibitory action en NMDA evoked cytdsolic
25  calcium elevations in fluorescent calcium measurements. Studies were: performed 48-72 h after
. addition of the inducing agent. Ketamine (500 pM) was also present during the induction in order
to preveﬁt cytotoxicity. '

Assessment of NMDA antagonist potency in vitro by measurement of intracellular calcium

concentration with a plate reader fluorimeter in rat cortical cell culture

30 The intracellular ¢alcium measurements were catried out on primary neocortical cell -

cultures derived from 17 day old Charles River rat embryos (for the details on the prepar‘atién of
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SUBSTI TUTE SHEET (RULE 26) WO 2006/ 010964 PCT/ HU2005/ 000077 -7 neocorti cal
cell culture see Johnson, ML; Bunge, RP. (1992):. Primary cell cultures of
peri pheral and central neurons and glia. In: Protocols for Neural Cell
Cul t ur e,wedesot®dproff, S.; Richardson A., The HumanaplremR005m0007751- 75.)
After isolation the cells were plated onto standard 96-well mcroplates and
the cultures were maintained in an gtrrosphere of 95% air-5% CO2 at 37 C
until 5 the cal cium nmeasurenents. The cultures were used for the

intracel | ul ar cal cium nmeasurenents after 3-7 days in vitro. The cells at

t hi $epqertigat ¢ell qulfuressee Jplknsor Ml tFyngs,gt-Bs@ 9pPe Bomanaeall qultarcspf pstipisrahi ng NVDA
rec Phar macel. . 8 ; for . u nt the
cor 1o Sial fons AITRC R PrifSep Ot iR o bt 6 UGS R BN o1 o

st oA.| DadHagak Pregse s, S©T8.) Waeh adlalidntiid cellsWrérd plited satdiitadiardigedefior t he
measur enent (140 mM NaCl, 5 mM KCl, 2 mM CaCl2,.5 nM HEPES, 5 nM HEPES- Na,

20 murigPlatss sed thegulirgs peare gaigisiacd in)an apespherfep 9o Hyair e CQasd7 Kowsbunds
ger%@gﬁ%g&agﬂgm&?y s in the above solution (90 1/well). Intracellular

cal crum neasurenents were carried out with a plate reader fluorineter:

el evat i omh@tultdresowérefusb@ f@rIEe fit@cel M caliun febagerhbnth aftei37Aayn vitro.
concentration was induced by application of 40 pM NVDA. 15 Inhibitory

pot mgycelly at this inewitrocagepa ghieved o expwess predppineatly IWRAR coptiniegiDMIdn in the

ot Rt e, 43 o EE CERaP melore B Fes PRSIl AR kg ot
der iwigda flietBcaht CLasknsitivey @R, FRdepaMIEpMETESdpRadS thabélli wat waselency of

a conpound at a single concentration point was expressed as percent

IPnhitwicei i @f splisionverd Farstbe mesasurgneptd(il ¢amM AVesdnd maMi KLL gmMiCEaﬁhnS 20
i |.C50 , i ,
condahn MEPES, S i duniSe i 30T eisciie, RLUFESIRRE. PRRTAT A5 Shubeie, «ne

CONMGY REmpduhdd k€ added VFAR: 8dlisad A MoveWbWAGA €50 P.T/w%h)% hRsdelehf Sfdikn{e

conpounds  of this invention determned in-this test are listed. The results
Wi t messwremenhts kreoscarsied eut with a8 readtiafjworinsdter: ekeivetiemobFluorpundsersad t he

SUBSHOr SRR R SPRvBRSa FOR GRACT ARBURPROR0TS MDA =

15  Inhibitory potency of the test compounds was assessed by measuring the reduction in the calcium

elevation in the presence of different concentrations of the compounds.

Dose-response curves and ICso-values were calculated using data derived from at least
three independent experiments. Inhibitory potency' of a compound at a single concentration point
was expressed aﬁ percent inhibition of the NMDA response. Sigmoidal concentration-inhibition

20  curves were fit to the data and ICsy values were determined as the concentration that produces
half of the maximal inhibition caused by the compound. _ .

In Table 1, NR2B antagonist potencies of the most effective compounds of this invention
determined in this test are listed. The results with several known selective NR2B antggonist
reference conipot_mds and the non-selective NMDA receptor antagdnist MK-SOI are giycn-in

25  Table2. | : L
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Tabl e 1 NMDA ant agoni st activity of conmpounds neasured by fluorhnetric

met hod on cortical cells (NR2B activity) or on transfected HEK293 cel |l s
(NR2A acinv, npound of Rat cortical HEK293 cells lizt% B (NR2A)
appr. ICCgV(k))%Oﬁnltl)llg?Ggﬁon at 15 M 3 ++ - 5 +++ NE. 6 ++ FC +ﬁ9§01 ++ - 11
+4++ - 12 +++ 13 ++ - 14 ++ - 15 +++ - 16 ++ 17 + 20 ++ - 22 +++ N.E. 23 ++
- 25, +++ 26 ++ - 27 ++ - 30 ++ - 383-+++ NE. 33 ++ - 35 +++ - 40 +++ N E
41 +++ N.E. 42 + -

_ Table 1 _ |
NMDA antagonist activity of compounds measured by fluorimetric method on cortical cells
(NR2B activity) or on transfected HEK293 cells (NR2A activity).

Compound of Rat;c;lr;mal HEK293 cells
Table5 - (NR2B) (NR2A)
appr. ICso Inhibition at 15 pM
3 ++ -
5 +++ N.E.
6 ++ -
7 + ' -
10 ++ -
11 +++ -
12 +++ -
13 ++ . -
14 ++ -
15 : +++ -
16 ++ -
17 + - : -
20 ++ -
22 +++ N.E.
23 ++ -
25 +++ - -
26 : ++ -
27 ++ -
30 ++ -
32 -t , N.E.
33 ++ -
35 +++ -
40 4+ N.E.
41 +++ N-E-
42 + -
1 +++ N.E.
5 : .
+: IC50 is between 500 and 1000 oM
++: ICS0 is between 50 and 500 nM
+++: IC50 is less than 50 nM
- : not tested
10 N.E.: not effective, i.e. inhibition less than 30 %

SUBSTITUTE SHEET (RULE 26)



1 ++ NE 5+ 1C50 is between 500 and 1000 nM ++: 1C50 is between 50 and
500 nM +++: 1C50 is less than 50 nMnot tested 10 N.E.: not effective, i.e.
inhibition less than 30 % SUBSTI TUTE SHEET (RULE 26) WD 20061010964

PCT/ HU20 %0 060070064 - 9 Tabl e 2 NVDA ant agoni st activity pETmmhersmome7
conpounds neasured. by fluorinetric nmethod on cortical cells (NR2B activity)
or on transfected HEK293 cells (NR2A,activity). rat cortical cells

NR1- 3/ NR2A Code of % inhibition at 10 pMn reference 1C50 [nM. n conpound
Cl-1041 6.6 4 21.0 1 Co-101244 23 3 -8.7 1 EMD 95885 35 1 0.1 1
CP-101,606 41 3 2.5 1 Ro 25.6981 XabdeZ 1.0 1 Erythro-ifenprodil 483 5 -2.7

L VAL iia ORI, of ModrenS I0Fphh Y SAGERTOHORRES: Richil b

a-1

} - SHcbrtieabels QURZR weticity Cor G trdidfected HEK293 cells (NR2A activity). |
1- [ 2- (4-hydr oxyphenoxy) et hyl | - 4- hydr oxy- 4- ( 4- met hyl benzyl ) pi peri di ne END
95885:- '

6-.[3-[4-fluorobenzyl) di pefdt@opticdl-adilsor opi onyl | - Nmfgr}ﬂql'ngp\'o-benzox'azol -2-o0n
(1](;- 101} 606: CxBle2s) - 1- (4- hydr oxyphenyl) - 2- { 4%hindvbitipriatoHe M p| pesi di ne-1-yl)
il-iﬁfﬁ%?g;reféﬁgr?%??glneﬁ IB;J WQ 1er?‘l et hyl ) pi peri di n- 1- -1-
SRIsond y y yl)pip vl
Cl-1041 6.6 4 21.0 1
Co-101244 23 3 8.7 1
EMD 95885 35 1 0.1 1
CP-101,606 41 3 | o5 RN
Ro 25.6981 159 4 10 . 1
Erythro-ifenprodil 483 5 27 ' 11
MK-801 37 3 ICso=386nM | 2

The reference compounds are as follows:
CI-1041: 6-{2-[4—(4-ﬂuoro-benzy1)-piperidin—1—y1]-ethanesulﬁny1}-3H-benz60xazol-2—one
Co 101244 1-[2-(4-hydroxyphenoxy)ethyl]-4—hydroxy—4-(4—méthylbenz_yl)piperidine
EMD 95 885 : 6-,[3-(4-ﬂuorobenzy1)pi§eridine—1-y1]propiony1]—2,3-dihyd;o—benzoxazol—2—bn
10 CP-101,606: (1S,2S)-1-(4-hydroxyphenyl)-2-(4-hydroxy-4-phenylpiperidine-1-y1)-1-propanol '
Ro 256981: R-(R*,5%)-1-(4-hydroxyphenyl)-2-methyl-3-[4-(phenylmethyl)piperidin-1-yl]-1-
propanol.
Henprodil: erythro-2-(4-benzylpiperidino)-1-(4-hydroxyphenyl)- 1-propanol
MK-801: (+)-5-Methyl-10,11-dihydro-5H-dibenzo[a,d]cyclohepten-5,10-imine

15 Mouse formalin test for measurement of in vivo efficacy

Injection of diluted formalin into the hind paw of rats or mice is known to elicit a biphasic
pain-related behaviour measured as time spent by licking/biting of the injured paw. The second
 phase is generally defined as pain related events detected in the 15a60 min. time interval after
formalin injection, with peak activity at around 30 min. It is known that NMDA receptors are.,‘

20 involved in the second phase of response to formalin injection and this behavioural response is
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propanol . | fenprodil:

eryt hro- 2- (4- benzyl pi peri di no) - 1- (4- hydr oxyphenyl ) - 1- propanol M- 801:
(+)-5-Methyl -10, 11-di hydr o- 5Hdi benzo[ a, d] cycl ohepten-5, 10-i mi ne 15 Muse
f or mal i rwoesds/f10964 measur enent of in vivo efficacy |njeecrauds/aodmat ed
formalin into the hind paw of rats or mce is knowm to elicit a biphasic
pai n-rel at ed behavi our neasured as g%ne spent by licking/biting of the
injured paw. The second phase is geherally defined as pain rel ated events
detected in_the 15-60 min. tinme interval after fornmalin injection, with

pealkéeaiiiyep plockadepf NN B pegepters [Dickeasqms dwand RatsonipM. (Bipn) (hapierel. 20

ondd) Suf o mPal SRR 0e PR hTRIRRE S ey 0T WP BBD B S °
PCT/Hjge 36 DaG0O Excitatdy ARG AcMeMechaalsaslend aThefr COANI-eREPERMACIflydfenson,

A. and Besson J.-M (Editors): Chapter 1, pp. 6-7. Aninal nmodel s of
Analb§is iSpringasdV elag fBerlim, 1957.] Tweefaga wensed i saeprd plraset ofaformalin test to

Hyp 30 Wity cict at or m_no.. Aci d.Mechapj,sns a eir. Control - In
ShorBaBEAd Wifetficdty T Aol A P L REAT BE R BB pEE. o6 SRBLCE | s

t he oesiadred phiagieatefanfaapigpdit Bffed® afaih cherbitall pEidatéX ferbid@nepiih CEiGkeNS.,
conmpounds in_vivo. Inhibition of the second phase of response is considered
to ish@i-cHerenalipn Teshingdire aPsefet Tadmiqustfor Haplvating Mild, sippdewmstieft pain

[ Hu . o 4 Test in Mce, a Useful Technique for

Eva%a ?Sﬁlgnﬁng&ﬁﬁ%ﬂgéiﬁéﬁ%@dr nal of Neuroscience Methods, 14 (1985)

69-76.] Midie NWRI miice 42023- 2o wele WdE PusLto thY eRperirfert ryexdhar fodB Rasany
solid food was- 10 withdrawn for ‘apgrox. 16 hours but the animals had free

1§c c skishdrayvip formpprone 46 doves batithn hagrfreeedcsesnde 0a%| gurbe Sokugion. The

accl j mat.i zat i ripd in l.ass cyl.inder (cc. .15 cmin.di anef.er t hen
movelipg® SRt AbaRACL Rov AtefmenAie RaOdY b ruble Bionn 608 $E40  at o
obs ehatinb @l to ki ddneishl cyBiHAGWARE L midGH Ractd BEIRNA eslfdcilitate YbsORmBPhdtdd M per
kg body weight). and adm nistered orally bl))/ gavage 15 min before the

il

f o[) reabstances eretsuspendedin 5 & tV\ZLelfS%Sﬂd]i}@rml ipfm;c k hcaiyg)v 'h -Lm@dmm:eﬁ@raﬂs ,
by (VR i, PBreyhe SRR imfichid D et 1 toratin m AS Biding tiegteds s e

B t efubbilifheb@yBitd thel dHr&E SirPite oF Ble riéi&@hin@ﬁév@)( Thé ﬁiﬂe%@eﬂkfbyﬁmg’a%h ‘Bfﬁzngvar i ous
doses (at least five) of the test substances were given'to groups of 5 mce
and afhthe rigiscibd pawxpae swasurad fom 120i foi 23 arn.oéftérhthetiompalip émection. Forcthieng -

E IeI geltetrwvegu' Fag%ggﬁ;ﬁ;éﬁll %gg%u%dogéso(lé? 1e%€tst?\5e\$ eo? t’gg te:[sp gut?s?arrrl%esd %r'e gl%%()toval ues

groups of 5 mice and the results expressed as % inhibition of the time spent by licking relative to
a vehicle control group observed on the same day. EDsy values (i.e. the dose yielding 50 %
20  inhibition) were calculated by Boltzinan’s sigmoidal curve fitting.

Measurement of spontanedus locomotor activity in mice
- Male NMRI mice weighing 20-22 g were used in the experiments.
Spontaneoﬁs locomotor activity was measured in a four-channel activity monitor. The
apparatus consisted of acrylic cages (43cm x 43cm x 32cm) equip_ped with 2 x 16 pairs of
25  photocells along all the bottom axis of the cage. An additional array of photocells (16 pairs) was .
placed along two opposite sides of the cage at the height of 10 cm in order to detect rearing
responses. ‘
Experimental groups consisted of 10 animals. Thirty minutes after the oral édministration
of the test compound or vehicle (tween-80), the animals were individually plat;ed in one of four
30 Acages for one hour. Horizontal and vertical movements were determined as the number of beam l

interruptions for one hour at 15 min intervals.
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20 inhibition) were cal cul ated by Boltztman's signoidal curve fitting.

Measur enment of spontaneous | oconptor activity in mce Male NVRI m ce

wei ghi NQvd YndRideyer € used in the experinments. SpontangeygrlERoRP"
activity was neasured in a four-channel activity nonitor. e apparatus
consi sted of acrylic cages (43cm x 43cm x 32cn) equipped with 2 x 16 pairs
of 25 photocells along all the bottldm axis of the cage. An additional array
of photocells (16 pairs) was . placed along two opposite sides of the cage

at the hevedit +08E 16 KoNzbhtaPladBvit} datd &ifesakbh g@ip REs JaRuRAES Pon perbitualent al
groups consisted of 10 animals. Thirty mnutes after the oral admnistration

of t¢hangesseompmrgsh i theogoniash i (weldclettipaled) goyp were detrrmanesl. v roompednd Wasial | y

pl ac jn_qne of four 0 cages..for .one. hqur P4 nd vertic
overidredap. et Mthmetty SRAROR W Hooitos St BRSPS B e hour
at lintefiuptibil, @ongdqaentBlRSEsT WimeSHE e (R FtiR®latie 808/(DMROS produced
PCT/ HU2005/ 000077 = -11 Mean SE of horizontal activity data of ‘each group
vins ey han 5@ &iineigase. per cept ual  changes conpared to the control ,
(vehicl e-treate roup were det.ermned. A C und was . C | déred to
cause Ioci‘ﬁpg? rg%‘{‘%n&féglr?s ts\/\?q’g?fn?c{nswl PERY S @?%gdcé‘anw i He PR, peam
| Nt enibitidnQPper 1S BME TRSik Kloss BEEF1-pipbridiRs aiSo dues Elofvep tab%) it eAdralgysi@ct i on
(LMA) roélf}gg%er 5 l'ess than Ofsao %?nglrgeése. .Tabéug Slosﬁows the resulgtb(ss1

obt aime dogoimdtors eetivitye testst el condpéttheigybpiperdingr¥3-8raxo-Nr{@erxoi birdihydnoer

t abl and their close benzylspiperidi anal ogu I r table) in.the
anal GePRrob RS asEbi Rt o P el B pifhitin Y F b T Ebeb 2t

20 (AdigaeylH-MdRRS i ftethilidT Phidk Paitk ( 2-2%A8d 243- Bidifey 6nly in the presence of
benzoxazol - 6-yl ) -acetam de and B =

2- [ 4d¢ublevimstegd olsimgly byungh. per i di n-1 -yl ] - 2=ox0- N- (2- 0x0-2, 3 10

di hydro- 1Hi ndol -5-yl ) - acet-am de] ,i[ LiS pairs 1 - Aand 24 - B differ only
tn the presence of double instea €gingl e bound. Table 3 Characterization

g‘;t |t CiGCth adt iofifof WP Evé of drftadoRidiBid forhtdih @8y bESTRbERE
benzi | i dene- pi percﬁditw €EMA) test. Calculation of therapeutic indices (TT) ‘

15

* less than 50 % is considered as free from side f_:ffect
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benzilidene-piperidines
Formalin LMA - Ti
| Compound of ~ dose ors A
Table 5 ED50 mg/kg mg/kg /f>|ncrease LMA¢eo/EDs5g
| 60 35~ )
1 | 1.3 120 59 46
24 0.94 60 13* >64
benzyl-piperidines
Formalin | LMA TI
Reference | pp-, mg/kg dose %increase | LMAee/EDso
compound | - mg/kg )
1 34> .
0.85 1.2
A - 3 62 )
3.75 72
: : 4 : : 8
8 048 75 141 =




Formalin LMA TI Compound of dose Table 5 ED50 ng/ kg ng/ kg % ncrease
LMAfreeEDS0 1 1.3 60 35* 46 120 69 24 0.94 60 13* >64 benzyl -pi peri di nes
Formal i n T] Reference ED50 ng/ kg dose % ncrease LMAfree/ ED50 conpound
mg/ kg 34 ROUBYOWI6¢ 6o+ < 1.2 B 0.48 3.75 72 <8 7.5 . 1AACHHUM50008EN 50 %
I's considered as free fromside effect SUBSTI TUTE SHEET (RULE 26) WD

2006/ 010964 PCT/ HU2005/ 000077 -12 Anglgesic and notor activity data for the
non-sel ective NI'NMDA receptor antagonist MK 801 and the sel ective NR2B

ant agoni st o | ) : ; M)

CcP- 101, 60es'%:i{"%’”lngga-éh 5r£6‘9 ﬁag?‘é‘f’ﬁ‘?‘@%ﬁ’%?%é If%g%gecﬁl.%gT& aﬂ@F? %k%ptétw)g‘?%%‘?%s}f’%t i on of
NVDA &Ht amybthiestelect e NR2Be antagpmists d3-1041 f(BoardleiwrostieAbsta2@00, [26(Rump2)oAbsiCt | Vi ty

(LMA) t. cyl ati gn therapeutjc_indjces (TlI) reference conpounds
For m?ﬁflﬁgﬁ}lébéfﬂg%%(ﬁsg%‘h e’EBé@lbL;:g‘;-kg dose ng/ kg % nc. LMMAfree/ ED50

conpound 0.1 114 NMK-801 0.15 <1 Gp3,247 CIA 041 2.4 10 137 <4

"5 Characterization of NMDA antagonist reference compounds in formalin test and

locomotor activity (LMA) test. Calculation of therapeutic indices (TI_)

reference compounds
Formalin LMA T
Code of
reference ED50 mg/kg | dose mg/kg | %inc. |  LMAge/EDso
compound '
| 0.1 114
MK-801 - . 0.15 ' <1
: 0.3 217
Cl-1041 2.4 10 137 <4
Ro 25-6981 >20
CP-101,606 >20

* CP-101,606 and Ro-256981 resulted in only 38% and 12% inhib.ition.of formalin response,
10 - respectively, at 20 mg/kg. | - '

It can be éeen that the non-selective antagonist of the NMDA réceptor, MK-801 increases
locomotor activity in the pharmacologically active dose range. This LMA stimulatory effectis an
untoward side effect. Certaiﬁ selective NR2B antagonist compounds like the refefenée molecule
CI-1041 or benzyl-piperidine compounds [A = 2-(4-benzyl-piperidin-1-yl)-2-0xo-N-(2-0x0-2,3-

15 dihydro-benzoxazol-6-yl)-acetamide and B = 2-[4-[4-methyl-benzyl)-piperidin-1-yI]-2-0xo-N-(2-
oxo-2=,3-dihydro,-lH-indol-S-yl)-acetamide] described in patent application WO 2003010159 also
show little separation between the doses causing analgesia and those stimulating locomotor
activity. Surprisingly, the benzylidene-piperidine variants of the latter molecules, that is,
compounds of the present invention do not cause hyperactivity up to very high doses (Table 3).

20  While TIs of the tested benzylpiperidines with high in vivo potency range from 1 to 8, TIs of their
benzylidenpiperidine counterparts are in a considerably higher range, between 46 and 64 or
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Ro 25-6981 >20 CP-1 01,606 >20 * CP-101, 606 and Ro-256981 resulted in only
38% and 12% inhibition of formalin response, 10 ' respectively, at 20
ng/ kg. It can be seen that the non-sel ective antagoni st of the. NVDA

r ecept orwoOIRBB680W6HNCcr eases | oconotor activity in the PEAMERO0/WEICal |y
active dose range. This LMA'stinulatory effect is an untoward side effect.
Certain selective NRZB antagoni st cpyipounds like the reference nol ecul e

Cl - 1041 or benzyl - pi peridi ne -conpounds [A =

3; ﬁfﬁ#@ﬂﬁéﬁé gﬁ 5 ilx? gﬂﬁgﬁ%@%@%&%ﬁ%@%@i %ﬁg’r &% seemingly minor structural

2- [ 4nddifidEebhy! - benzyl ) - pi peri di n-1-yl ] - 2=0x0- N- ( 2-

0x0- 2, 3-di hydro-I Hindol -5-yl)-acetanm de] described in patent application WO
20030101 3R2B swagonfstawith largeThmpy bapartioulbedy edvantageensdos pargaasthergpyadfial gesi a
and those stinu ing |l oca o activity. Surprisingly, the

pen iR i et beiRReed SR NRCB RaRaist s, Artie e Ge g per i ies e a1 o oounds
of tBmpBhRReRith M r@ffi@i!:ydﬁl ?@fsis%‘t'gﬁjﬂ]meﬂ%wﬂt}{_ M htﬁeﬁﬁéﬁﬁchm%k.do_ses
(Table™3). 20 Whil'e TIs of the tested benzyl piperidinés wth high in vivo
pot éreypauadgyefl fheopresent mvénticl posséssthedhr motrefargiirablle guiofiter fegamdingcmussibler par t s
are jn a considerabl %»g%}l' %ger range, between 46 and 64 or - SUBSTI TUTE SHEET

( RUMEET3ROUGESS AR PESY (9981 Detshed g9 0077 -13 higher. This strikingly

di ffer entp;pQ&k i NAD ' alals &ar al

modi 1 car e %&%&gﬁ?gg%n%? g tgﬁ&%%%ﬂé MDA ‘o%g%%sr ﬁ@glagmygﬁa

advanst myesed feoentlyh by nbhaftis hiffthapyacoiogyd&s hemmpetivat 9 Pit85(20G3)kdnckdewi t h
NR2B ant agoni sts.. Ampng. benzyl i denpi peri di nes . there are conpounds w th
i g roBroREERY PRI JeeeE, DU PERORISEAE S PORICRN aks L BE AT e

Co : N3l ' av r.ofil e
e R A A R L G

Di sorgberad paihiof nyeygih €Edre R éftiaahadol.y429; 28762004 XIh NVDA ant agoni sts acting at
NR2B site as_reviewed recently by Loftis _[Pharmacol o & Ther apeutics, 97.
55- 85( 2082 toj their geficed: gide effestdibilishicamprigd ﬁ%ﬁelﬁcta\fesléw, apagenistyt on' s

disqgﬁ’gﬁ 1.1 O | CJ.. -y.poxi ng, L.ScC AR, ' e_dj sqQrders,
druga ussgiégg"ﬁeq%%?%‘&%é‘g%@ﬁg‘% géﬁrlltgulfao%g%ﬁ?asc,g’h%%f am‘r§t %‘?‘%"3‘#@5 m\%’ Z)ger al
Bai reffebtivd)ut bgbfybtsthic laterkhsd16M6i0 [Neurd? 3{&1-@?@6@9@)01999)},%1@&:&&@ r
reduced side effect liability conpared to non-selective NM DA ant agoni.sts,
syndromes of e.g. alcohol, opioids or cocaine {Drug and Alcohol Depend., 59, 1-15 (2000 1,

muscular spasms [Neurosci. Lett., 73, 143-148 (1987)], dementia of various origins [Expeft
Opin. Investig. Drugs, 9, 1397-406 (2000)], anxiety, depression, migraine, hypoglycemia,
degenerative disorders of the retina (e.g. CMV retinitis), glaucoma, asthma, tinnitus, hearing loss
20 - | [Drug News Perspect 11, 523-569 (1998) and WO 00/00197 international patent application].
Accordiﬁgly, effective amounts of the compounds of the invention may be beneﬁcially
used for the treatment of traumatic injury of brain or spinal cord, tolerance and/or dependence to .
opioid treatment of pain, withdrawal syndromes of drugs of abuse e.g. alcohol, opioids or
cocaine, ischemic CNS disorders, chronic neurodegenerative disorders, such as e.g. Alzheimer’s
25  disease, Pmkinsqn’s disease, Huntington’s disease, pain and chronic pain states, such as e.g.
neuropathic pain. | 4
The combduﬁds of the invention as well as their pharmaceutically acceptable salts can bé
used as such or suitably in the form of pharmaceutical compositions. These compositions (drugs)

can be in solid, liquid or semiliquid form and pharmaceutical adjuvant and auxiliary materials

30 can be added, which are commonly used in practice, such as carriers, excipients, diluents,
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NR2B sel ective antagonists may have utility in di seases where NVDA

antagoni sts may be 15 effective, such as anyotrophic |ateral sclerosis

[ Neurol. Res., 21, 309-12 (1999)], wthdrawal syndromes of e.g. al cohol,
opi oi ds YO 2W96/410964 [ Drug and Al cohol Depend., 59. 1-15.PQUEOR0S00TECUl ar
spasns [Neurosci. Lett., 73, 143-148 (1987)], denentia of various origins

[ Expert Qpin. Investig. Drugs, 9, -1397-406 (2000)], anxiety, depression,
m grai ne, hypoglycem a, degenerative disorders of the retina (e.g. CW
reti giabiligers, @ewing Wt agéitd) PH-Ushd Edditicngrebsiss infRiehddngl Ol NG Ber spect
11.523- 569, (1998? and WO 00 08197_ i nternati onal patent application].
AccoP@rsiring, asrwelkas fpemulationrpromtting loe farsmstiondsovdingedditiveent i on may be

benefi ci sed he trealnment of ticoinjl of, ..or.ai n .ok, spi nal
Cord, s of LhostBE bR le ek BE Py LARHER by I roRl 1R o7 B
syndbefited @f the linkisid0l refuisneitin abic 6Bt pafiliRl dased depeitiias B thd sispeefi ¢ CNS
di sorders, chronic neurodegenerative disorders, such as e.g. Al zheiner's 25
df sethsedisqage.kihgsenndifian sehdlee bpilyweighitofnthe phtisahde bepueatedams whH oasithe pai n

et | 5O b Y, Boflent BRBCRR, e Bbiond o P BURRaPliph e AR 8, °°

sui t ghilyytréatmeme. THY d0uedll dPSLSIEBE BettvieGRdredienfRe Detused 8an Jafi€l§ e GetEp@sied bpns
(drugs) <can be in solid, liquid or semliquid formand pharmaceuti cal

adj u terding plysidiabiiiliothindhe at i thoknewledge ofdbepatiephiache tsgaéedeormonl y used in
practice, ~-such as carriers cipients. diluents, . SUBSTI TUTE,.SHEET, ( RULE
D6 W0 2008 haRerRida) NobmsSiHnb 5hiRing g Bl jnstelief frcbRgk b mt

qoul prekotit ikveadShsuallp ContaM OBHI00GnPbRAEVE Brordifidni §M & bidgle dosAeQnitN is9r -
aromatizing, as well as fornul ation-pronoting or fornulation-providing

addi of vewse possitde iy ¢he egoimteef the aetier ingteldient fire some woinpasitiehs exdeedsathe var y
wi t hin brog}d I :lm%s nd \M‘gﬂl@’l be fitted to the individual requirenents in
each "BR Ch&Wa Y fe eq:%\ §, depending on the stage of* 5 the disease, the
condi ti onTROGL i@ rie &Y YR Aeukilf u%bbs‘?ﬁ%nst&n% fof 8Rinsle ta?ﬁety‘,f‘drégéé’ss, the

sensitivity of the patient against the active ingredient, route o

adni eapstilest pils oadybphilived rpowfder ampobules nsehitl fontle. prépaatat obhinjebtises. dfiquihe
active ingredient to, be used can safely be determ ned. by the attending

3Ry PemaiqE e the seiblermd RSTNE cRmborEueTor TRy Reribns Tk 284 oat ed.
The g‘ﬁ;bg LGl L c el | | dﬁ]’%&ﬁr rdi ng

to the .ggﬁ%?lgdélgﬁtcol veﬁt6 ?%)r?gnﬁ:oﬁa E/ﬂgg%?%il %139183’ Sc%édtﬂés‘?l%gﬁh 0 ac???g&e)

| ngr edppesitories. a si ngl e dosage unit. It is, of course possible that the

anount of _the active ingredient in sone conposjtions exceeds, the..
For Exe sake of a shgple administration ?t is suiterlmc ?i! tS:xe pharmaceut‘iecaf compositions

comprise dosage units containing the amount of the active ingredient to be administered once, or
20  a few multiples or a half, third or fourth part thereof. Such dosage units are e.g. tabléts, which
can be powdered with grooves promoting the halving or quartering of the tablet in order to
- exactly administer the required amount of the active ingredient. .

Tablets can be coated with an acid-soluble layer in order to assu"r.e the release of the active
ingredient content after leaving the stomach. Such tablets are énteric-coated. A similar effect can

25 beachieved also by enéapsulating the active ingredient. |
 The pharmaceutical composiﬁons for oral administration can contain e.g. lactose or starch
as excipients, sodium carboxymethylcellulose, methylcellulose, polyvinyl pyrrolidine or starch
paste as binders or granulating agents. Potato starch or microcrystalline cellulose is added as
disintegration agents, but ultraamylopectin or formaldehyde casein can also be used. Talcum,
30 colloidal silicic acid, stearin, calcium or magnesium stearate can be used as antiadhesive and

lubricants.
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upper or lower limts defined above. The solid forns of the pharnaceuti cal
conpositions can be for exanple tablets, dragees, capsules, pills or

| yophi l'i zed powder anpoul es useful for the preparation of injections. Liquid
15 conpowid 20066108642 t he i njectabl e and i nfusabl e conposp¢i/EO00500007 7
medi ci nes, packing fluids and drops. Sem |liquid conmpositions can be

oi ntments, bal sans, creams, shaking. gixtures and suppositories. For the
sake of a sinple administration it 2 suitable if the phar maceut i cal
conp05|t|ons conprlse dosage units containing the annunt of the active

i ngr edi enfbe Bblsk cany ke phadachered Aerecxample bY) wet gEapuiation; fllosvedrbyapiesting; t hi r d
or f 0 n be
pond SRl BBt MR HASANG: YRl P PSR elle Rl et GpinfiiR 480, O
or degrahﬁiateéX\anh lan agwsons, Shlebhdlh:eorr e@woﬁedlcmhbli@tsom‘tmhhef aied ibidletsn gy adl ent

Tabl ets can be coated with an acid-soluble |ayer in order to assure the

r el e3RREORSIAlG REuiREE, dhen {he dpaiate d% drieat af:tqﬂaen disintegantp.e lubrigaie And Such

L0! ShaRlR Rl BRRLPHL ofd ol el Bl L 188 e Mxnf S eBER E ¥Rl 3P, Y

encaps he active Ingr ar nace nmposi t1ons for

or al gemtae giertableBRareMAdE Hithdalvirg: %oodeaste@&ah@admmwhonas eXCI pients,
sodi um car boxgmet hyl cel | ul ose, Flat}ﬂ/l cel lul ose, polyvinyl pyrrolidine or

starch phatledlss @prb@én%de(ﬁlr g iramathe X ek e apigreningredicat and Bie proper
| | ,
Ul v SSENHS o oo B o 0ch Lo S AT call B! Bh 88" 0 AORRLGS optbogty

col | aéedah thd blhaﬁm@céimbﬁl, x&b@@r £a, ex adpleGotdbiliRfs, TRYOESE, Woldiingodgeh®, srltabe used
as antiadhesive and |ubricants. SUBSTI TUTE SHEET (RULE 26) WO 2006/ 010964
BT/ ﬂ&@o@hb@@ﬁmva@@sﬂwmﬂb|0éteﬂtyén¢llsb>smmlmaet ererymsihydsedivinse %sb wet

ran we [o]4 .The

et B b oY i W sl B SRS RO PR HPE SRR o8 8BS,

- gr angioatat goefts} hr@%ﬂﬂ@%ﬁ?ﬁlen@' e irice @éseaél&l@@éﬁlemﬁehﬁiﬁt@tes@ﬂ tHel Q:ﬁv@f t he
binders in an appropria pment, then the granulate is dried. The other

di si ingeegicnt ard the gbxiliories is fd Dﬁoam3ub&he5|ve agents are added to-the dried
0r o ot G % B RR , AS BR PEBy ls 2 L
ide wilter 8Ydoks, b1 MoREls eotbliiEariflab§nBedehise | ngredi ent and the proper
auxiliaries by pressing. In given case, the tablets can be coated by using
addi ti vesme@hh@munstratlon the composition is formulated in suppositories or clysters.
suppository can contain beside the active ingredient a carrier, so called adeps pro suppository.
Carriers éan be vegetable oils, such as hydrogenated vegetable oils, triglycerides of Ci2-C;3 fatty
acids (preferably the carriers under the trade name Witepsol). The active ingrediént is
20  homogeneously mixed with the melted adeps pro suppository and the suppositories are moulded. -
For parenteral administraﬁon the composition is formulated as injection solution. For
manufacturing the injection solution the active ingredients are dissolved in disti]led water and/or
~ in different orgamc solvents, such as glycolethers in given case in the presence of solubﬂxzers
for example polioxyethylensorbitane-monolaurate, -monooleate, or monostearatc (Tween. 20,
25 Tween 60, Tween 80). The injection solution can also contain different auxiliaries, such as
conserving égents, for example ethylendiamine tetraacetate, as well as pH ,adjust'ing agents and
buffers and in given case local anaesthetic, e.g. lidocain. The injection solution containing the
active ingredient of the invention is filtered before it is filled into ampoules, and it is sterilized

after filling. | _
30 If the active ingredient is hygroscopic, then it can be stabilized by liophylization.
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used in the pharmaceutical practice, for exanple stabilizers, flavoring,
coloring agents, such as 10 sugar, cellul ose derivatives (nethyl- or

et hyl cel | ul ose, sodi um car boxynet hyl cel | ul ose, etc), polyvinyl pyrrolidone,
cal ci umwbas@natswss cal ci um carbonate, food col ori ng ageatrgiufesmedaces,
aroma agents, iron oxide pignents, etc. In the case. of capsules the m xture
of the active ingredient and the aféiliaries is filled into capsules.
Liquid oral conpositions, for exanpleé suspensions, syrups, elixirs can be
‘'made by using 15 water, glycols, oils, alcohols, coloring and flavoring
agerftharagigrization methodni ni stration the conposition is fornulated in

suppositories ok clysters. The suppository can.contai.n beside the .gctive
o edi eoripopsts PLIRE Bien Hian S RER, pcRe PO P pePibtes Tl e
Vegehaithfoghpts; csuipldd RSmAkIEeddEia tdeticioe QetAlS Pushl HP 100! Big sty Giadief
Ce-Cs fatty acids (preferably the carriers under the trade nane

/ t SHEURIOZIPhY Hysteme Witlyr Mi¢replate SSappléioidgidanso Wialdbsenmdd eantalledhdynel t ed

W
Sar B PaitbR el i B8, a5y, SPBBRE b Fiefide Qe B i P 0o
MaNUACAN' dxperitbifts iwdre peiBin@Phsthy HP MED ALiIMR, WIS ke Quathinpieol ved in

distilled water and/or in different organic sol vents, such as gl ycol ethers,
i n gbedirpeiereqiippethwith ae slesresprdy wolzatior sopraedo detepmine tagrgiructure.

pol i oxyet.Qyl ensor.bi.t ane- nonol aurat e, . - o] . ost ea ( Tween.
D0, | 95" Tl BN sk saftisty wee isPivEa i | B SEBRRS b GPEne R g et

di f feleNfohdibn! WadldiRfed SHEN IIBISCCANSRIN0 DD VUSRS, S AnhBkic@X @ERIitographic

ethyl endi am ne tetraacetate, as well as pH adjusting agents and uffers and
"10n (fixperimenis avere performedeant Riscovery RRyC-16 Hodde, §. crRe 4.0 jmue tX Snius shuminon

contai ni th tive ingredient.of the invention.is filter.ed before it is
i e ta el Toatind bk do e O] rufSepl R iR e a0t ve
| ngreghigdd cd 8¢ QREORaPactdr?Ed bgtm&fm megg?ﬁiyl b%;%éitgyaétbgplbxfhdt@raaﬂeon-
SUBSTI TUTE SHEET ( RULE 26) WO 2006/ 010964 / HU2005/ 000077 - 16- -
Chareaatueted bgtthofollowidgddr@aapounds of the present invention were

characterized by high, performance liquid chromatography coupled to nass
sel ective detector (LC M5) usi”ﬁg F4br 1 i) Htog; nary G adi ent chromat ography

Y St SR Laph i QRS 6, SAURIRH tidhd L enallfl AR timecont rol | ed by 5

tation war e. e array detector was used to acquire UV 'spectra
at 225 arthe?AGluentrwadtdifleorpaoetiornids(TRA) €S jpara Giembany)scomtpibiRg % agE,| ent |
vl d&g oBn Ql)uegti vr»}gsl 85‘% ua%gtrogi?rlﬂ% (Merck, Germany) containing 0.1% TFA and 5% A eluent.
Gradient elution was used, starting with 100% A eluent and processing to 100% B eluent over a
period of 5 minutes. |
20 The following examples illustrate the invention without the intention of limitation

anyway.

SUBSTITUTE SHEET (RULE 26)



spectrometer equi pped wth an el ectrospray ionization source to determ ne
the structure. The synthesized products were dissolved in | m of DMSO
(Aldrich, Germany). 100 O of each solution was diluted with DVSO to 1000 pl
vol unme. woabostoremh chronmat ographi c 10 experinents wer @Cpard2005080070N

D scovery RP . CG16 Amide, 5 cmX 4.6 nm X 5 m colum from Supel co

(Bell efonte, Pennsylvania) with a fL pw rate of 1 mM/mnute for

qual ification. The obtained conpounds were characterized by their k' val ue
(purity, capacity factor). k- -factors are evaluated by the follow ng
forrrula K' (tR - to) / to 15 V\E&!éﬂl&l: capaC|ty factor, tR = retention

fd&‘& Wel nﬁ@gﬂﬁ_&l'& @%8@%@% ¢ acid

aceﬂahl-Benixé—#tb@gl&kn@gm cont ai ni ng O. 1% TFA and 5% A el uent. G adi ent
S used, starting with 100% A el uent and processing to 100% B

el ution
el ﬂelnt oi}%ﬁeraarﬁ%r D@ Wf‘m’% sRlwiAne 8F 1382718 794 muab rf Dxbamsylebpinerider at e t he

CROCESED W S0 7b SundD BV BhesphBih 35k e RPN PR i B=ET
2- (@nﬁﬁhy]jjdrnﬁeneembgw(m?mefll.s yinpolY eDsaativhi Fdndeis 2ddediathy 4C oFiereadionazol - 6-y
1) -acet am de - Benz -4 benzyl i dene- q%ﬁperl di ne Under argon, to a

st i FHERSE SHPP@ ﬁorc?f B 8520 5C ¢ 100,00k of 3ol i addeq) drppywise. RAusR infR 00 w1 ofAl dr i ch)

and .37 f d[glr?etdh e ) in
1356‘;}3?31r arP Qlaxrret hy o‘%lprrtglg%zé ﬁgﬂ?mﬂ&)ﬁ }Q%rdlﬁ X+e)r % dgﬁtkjm hagl ride is
addednca:htrﬁkeﬂ:TlB‘rﬁudee;&cﬁmcnﬁsusﬁdmﬂfeexexmqngaﬂlfor 2 h at 20 C, 100 m of
et hapol i s added dro poured into 1500 m of water and extracted with
18) 4-benayl, pigeridipg Aydrochlonide j s dri ed over sodi um sul fate and

concentr gte 10 I b)
4- benzyl iél%egget lI;pl);ll'agsé)(rﬁ|Kt ﬂh@gk&ggcms@r Zgquo&gh&g,? |Hr%§%’g llﬁ@]e& IS)AI %ie ©

pr e\(-T0dsinshoDp irs® neﬂdlﬁmwﬂxeﬂﬂanbeomlﬁﬂ Behdfi 1dﬂm@oemlpledshldﬂdﬁ@maee {€@ddedrol ) in
2 1 of dichloroethane 80 m (741 mmol) of 1-chloroethyl-chloroformate is
addéiop #risspat SE. dhe geastionraixpue ds smed ik (Jlefarsibsand reflnxgd for T dhenih and

ref Ic ﬁc?e%tr];t%ﬁ andhthetrre]s(?’lgue is dissolved in 1 1 of methanol, refluxed for 1h. The reaction

15 mixture is concentrated and the residue is crystallized with acétone to yield 103 .25 g (70.1 %) of
the title compound. Mp.: 186 °C (acetone).
1c) (4-benzylidene-piperidine-1-yl)-oxo-acetic acid ethyl ester
To a stirred solution of 103.25 g (0.492 mol) of 4-benzylidene-piperidine hydrochloride
- and 144.55 ml (1.039 mol) of triethylamine in 1 1 of chloroform 55.75 mi (0.499 mol) of ethyl
20  oxalyl chloride is added drop wise below 10 °C, and the reaction mixture is stirred at room
temperature for 1 h. Then 200 ml of water and 200 m! of 8 % sodium hydrogen carbonate
solution is added to the mixture, the organic layer is separated, dried over sodium sulfate and
concentrated. The crude product is used in the next step. Mp.: oil.

1d) (4-benzylidene-piperidine-1-yl)-oxo-acetic acid

25 - To a stirred solution of the previously obtained crude (4-benzylidene-piperidine-1-yl)-
oxo-acetic -acid ethyl ester (~0.492 mol) in 200 ml of ethanol a solution of 27.6 g (0.69 mol) of
sodium hydroxide in 300 ml of water and 500 m! of ethanol is added. The reaction mixture is
stirred at room temperature. for 1 h then cooled and acidified with hydrochloric acid. The
precipitated solid is collected, washed with water to yield 107.32 g (88.9 %) of the title

30 compound Mp:: 125 °C (ethanol-water)

1e) 2-(4-Benzylidene-piperidine-1-v1)-2-0x0-N-(2-0x0-2.3-dihvdro-benzooxazol-6-yl)-acetamide
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concentrated and the residue is dissolved in 1 1 of nethanol, refluxed for
1h. The reaction 15 mxture is concentrated and the residue is crystallized
with acetone to yield 103.25 g (70.1 %9 of the title conmpound. M.: 186 C
(acet onayo 2006)014964 benzyl i dene- peri di ne- 1-yl) - oxo- acet i eCAEHR0GINHYI77 est er To
a stirred solution of 103.25 g (0.492 nol) of 4-benzylidene-piperidine
hydrochl oride and 144.55 m (1.039 |) of triethylamne in 1 1 of
-chloroform 55.75 m (0.499 nol) of‘Egﬁyl 20 oxalyl chloride is added drop
wi se below 10 C, and the reaction mxture is stirred _at roomtenperature for

1 h. Ther Dixusgiaf 49rmg4Q.8 mmel) of Gbbenzylideng-mipesidinanmyhyarootfetc aeid bt e
| 4hi@d ' b | ' deo dr i ed
SO1 10128 ) B I1Bunbl® sTd 12 bl o5 e.il%%xggggnzo§a2&&g&fé;ﬁt el €4 over

sodi‘um su _ concentrat ¢ ud sTused e next
.St efSochb321.0i(1938}H) 74.6- henz.21danroni REr HBTE- fOjbenfottaRLtyINALNINZS To a
stirred solution of the previously obtained crude

(4- BeiFmathdeneEg) pderafiupsophosphate ofddvapead c CGhemd ckaep)] esndr ¥ - @lagf nol) in

00 . l Ut i 7 9 I f Q ) ide in
00 ibeBpoghRanel B8l oG ot S a0 Anon R BHETSL"S,
st i rdohtnrathroaiapiaphyp asial WieseldeD60 IMbrekh@adsofbeftaridhirat 6 infette@oM: ¢ h 1
hydrochloric acid. The precipitated solid is collected, washed wth water
to \aseluent Theapality @@ theoguaghity(of éhe profact azp determingh By HRLC-MS method as
(et hapohs (R%)kLg%; 4- Benzyl i dene- pi peri di ne-1-yl ). 2- oxo- N- ( 2- ox0- 2
3- di hvdro- enzdoxazé?JG-yl)-acetanide SUBSTI TUTE SHEET (RULE 26) WO
2006/ 01095dngREd /abloi2O A&dcHBE0 procedutd wd prepdred ehe fllodthen@nigbuddéroPormath
(4-benzy|idene-piperidine-l?gl)-oxo-égg?gc aci d, SS%nb(%?24 nmol ) of
10r i éDhyl amine, 30 ng (0.2 mmol) of 6-ani no-3H benzoxazol -2-one [7. Chem
Soc., 321. (1938),] 79.6 nmg (0.21 mol ) of HBTU
[ O benzotri azol -4 roni um hexaf | uor ophosphat e
(Advanced Chem Tagh ™~ Wl fopram de is stirred at room
tenperature for i i ied by colum
chr omat ogr aphy u$ pent andi)t ol uenie :
met hanol = 4; 1 ~& 3 rexgddntity of the product are
determ ned by HPKC descri bed above. k'z = 9.66. Using the above
descri bed procedure we prepared the followi ng compounds of fornula = 10 (1):

(0]

Table 5

X

No. Z Kk’

N/

¥ H

- :
> H
1 =<::I::1\N/ 9.66

. .
o) H '
2 ==<;:©\ v | Bo%
H A . ’
3 o={::1::]\w/ H » 9.29
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XHZ YOTable 5 x No. Zk' VH Hi 0OH9.66 HH/ 2 0==H®8.694 HH
3 0. aw H 9.29 CHa H SUBSTI TUTE SHEET (RULE 26) WO 2006/ 010964
PCT/ HU2005/ 000077 -19- H4 ztztl cjul~H8 99 H H5 H10.27 H6 H 10.66

HH WO 2006/010964 PCT/HU2005/000077

-19-

H
N 8.99
H

s | oK |

N 1Q274
H

H

=*g N 10.66

H

' o

O |
o

8 O%;IELN/ H 9.73

H ’ ' ' -
O ) -
o T | '
9.385
CH, N~

H
CH @ N '
‘ e
L A oss
| N '
H
T H .
| o< +cl
| . 10.73
H .
12 o= acl | |
> 10.01
H
H )
13 O%DQ\N/ 4C 1 1038
éH;; ‘ H ’
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O7H9.78 o~tv~H 8H9.73 HH 9 H9.385 HIH OH 10 cH3- _ H
9.55 H/ 11 ~04-Cl 10.73 H12 O 4-C 10.01 H 13 O 4-C 10.38 CH3 H
SUBST! ngzw%6ﬁRULE 26) WD 2006/ 010964 PCT/ HU2005/ 0Q@47Afu200900617 14 O

4-0 10.18 HH '15 Q= %~ "™ 4-Q 11.29
| -20-
H
v 10.18

y o n:@\ ~
5 =<S v 4-Cl 11.29
o ) |
16 ”ﬁ/?;Q\ v 4-Cl 11.62
H
. 0.
17 Trj:)\ 4-Cl |
5 > 10.766
H
0o
18 =<c;:©\,\,/ 4-Cl 10.656

H .
O
19 YN\Q\ 4-Cl
10.52
. CHa N~ '
H
8 ‘ ) '
CHa—S&— ) .
| -
20 5 b\ 4-Cl 10.74
, N~
21 o Q:Q\ -CH
. =<O v 4-CHs 10.69
22 O%T:Ej\ 4-CH
N 3 0.48

H H
H .
23 ° <mM 4-CHg 10.06
. CHa .

SUBSTITUTE SHEET (RULE 26)



HH 16 4-d 11.62 H 17 4-C 10.766 18 4-Cl 10.656 HHH 19 4-C 10.52
3H OIl H CH3-g_ 200 4-d 10.74 tv/ HH 21 4-CH3 10.69 H 22 0- 4-CH3
9.48 23 0 4-CH3 10.06 CH3 H SUBSTI TUTE SHEET (RULE 26) WD 2006/ 010964
PCT/ HU200%P 3860139964 - 21 H 24 0 4-CH3 10.05 H 25 O==< 4- EEE/HIZG000077

-21-
H ,
24 O%\M 4-CHs 10.05
H
H
5 =‘<S v 4-CH, 10.97

6 3=<O v 4-CHs 11.4
N .

’ .o
27 T::@ 4-CHs 10.44
| N~ '
O
28 %O;EJ\N/ 4-CHg 10.3

O
29 N\Q 4-CHj
7;3 > 10.21
0 . 1
CHz—S8— :
30 0 - .
o N\O\ O 10.44
3 | =<o' v 4-CH30 9.58
, H
32 o= 4-CHO
I:‘;O\ N 3 /8.86
H . B
m
33 | O=<::©\N/ ,4.;'CH30' ‘,9727
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26 4 CH3 11.4 HH 027/ 4-CH3 10.44 N
029/ 4-CH3 10.21 CH3 e H 1

H28 C Z 1|

9.58 H 33v62006/0d09er30 8.86 H H 33 0- awl, 44-QH30 0.
SHEET (RULE 26) WD 2006/ 010964 PCT/ HU2005/ 000077 ~ - 22 34%%%@@“@9%

0==< 4-CH30 10. 27

N 4-CH3 10.3

H30 CH3_0 4 CH3 10:44 H 31 0~0 . 4-

-22 .
. H
34 Oth\ - 4-CHg0 9.05
H
H
35 0=<Z:© v 4-CHgO 10.27
H
H
| = _ 4-CHyO '
36 %Zm | 4cHs 10.73
H
H
0.
37 T%@\ 4-CHy0 9.65
' o N
. H
‘ O
38 =<H::< j\N/ 4-CHZ0 9.542
H
H
0)
39 YN\Q\ 4-CHy0 0.50
CHa N~ '
H
CHg—S—N
3T YT -}
40 & N\©\ 4-CHs0 9.64
N~
H
H
4 o Njg\ 4-F ‘
1 =, > 8.20
H
. H -
Ay 7.77

Example 2

Preparation of pharmaceutical compositions:

a) Tablets:
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.2 cofdods 7- 77 H Exanple 2 Preparation of phaimesetbdket
sit i‘g?szzﬁ &é‘ilﬂ%ﬁg‘m ets: SUBSTI TUTE SHEET (RULE 26)
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0.01-50 % of active ingredient of formula (I), 15-50 % of lactose, 15-50 % of potato
starch, 5-15 % of polyvinyl pyrrolidone, 1-5 % of talc, 0.01-3 % of magnesium stearate, 1-3 % of
colloid silicon dioxide and 2-7 % of ultraamylopectin are mixed, then are granulated by wet
granulation and pressed to tablets.

b) Dragées, filmcoated tablets:

The tablets made according to the method described above are coated by a layer
consisting of entero- or gastrosolvent film, or of sugar and talc. The dragées-are polished by a
mixture of beeswax and carnuba wax. |
¢) Capsules:

0.01-50 % of active ingredient of formula (I), 1-5 % of sodium lauryl sulfate, 15-50 % of
starch, 15-50 % of lactose, 1-3 % of colloid silicon dioxide apd 0.01-3 % of magnesium stearate
are thoroughly mixed, the mixture is passed through a sieve and filled in hard gelatin capsﬁles.

d) Suspensions: '

Ingredients: 0.01-15 % of active ingredient of formula (I), 0.1-2 % of sodium hydroxide,
0.1-3 % of citric acid, 0.05-0.2 % of nipagin (sodium methyl 4-hydroxybenzoate), 0.005-0.02 %
6f nipasol, 0.01_-0.5 % of carbopol (polyacrilic acid), 0.1-5 % of 96 % ethanol, 0.1-1 % of
flavoring agent, 20-70 % of sorbitol (70 % agueous solution) and 30-50 % of distilled water.

To solution of nipagin and citric acid in 20 ml of distilled water, Qarbopol is added in
small portions under vigorous stirring, and the solution is left to stand for 10-12 h. Then the
sodium hydroxide in 1 ml of distilled water, the aqueous solution of sorbitol and ﬁnally the

~ ethanolic raspberry flavor are added with stirring. To this carrier the active ingrédient isadded in .

25

30

small portions and suspended with an immersing homogeriizator. Finally the suspeﬁs’idn is filled.
up to the desired final volume with distilled water and the suspension syrup is passed through a
colloid milling equipment. |

€) Suppositories:

For each suppository 0.01-15% of active ingredient of formula (D) and 1-20% of lactose
are thoroughly mixed, then 50-95% of adeps pro suppository (for example Witepsol 4) is melted,
cooled to 35 °C and the mixture of active ingredient and lactose is mixed in it with

homogenizator. The obtained mixture is mould in cooled forms.

f) Lyophilized powder ampoule compositions:

SUBSTITUTE SHEET (RULE 26)
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WD 20061010964 PCT/ HU2005/ 000077 -23 0.01-50 % of active ingredient of
formula (1), 15-50 % of |actose, 15-50 % of potato starch, 5-15 % of

pol yvi nyl vwaysdogbiddene, 1-5 % of talc, 0.01-3 % of nagneﬁéﬂ@ﬁﬁ&g%&ggg, 1-3 %
of colloid silicon dioxide and 2-7 % of ultraanylopectin are m xed, then
are granul ated by wet granul ation pressed to tablets. s b) Drawees,
filncoated tablets: The tablets nade“according to the nethod descri bed above
are coated by a layer consisting of entero- or gastrosolvent film or of

sugar andAthfacsolutios of mapmite] gy lactess is srade wit hidistiflsd weter for ipjsetionuseand
: lLes. - 50..% Of A Actd 6.} i . 1),
2" o by iE hbRASH S Yo i Qe s0llict A 085S ASoMRERE berlle néledite® (1)

% of of GdrimalaTsis lalsoanadt wixh daliaiidd dvalel £fSr iBfeofionmpgnasd this stistdordsdiltedddao.
thoroug?%§'nixed, the m xture is passed through a sjeve and fjilled in hard
5 ;

gel atdf steridessolgjons fpsenayoyplutions greapixed, nader @septic pondigigns, flled ja 1 mi

i agredi . ' 9 odi [OX 1 - 3. 2.9 .

crtr ian il ggbTs Inf Syeelk de G LrBbuSP R IWRAAITAE i aglituls e pelled

0. 005mBer0Zitfhgen§ The Pashdnts bfOfie0 aPpdaleyf afnldiepived (ROLHTY ivkdter a€i@) ,%0. 1-5 %
of 96 % ethanol; 0.1-1 %of flavoring agent, 20-70 % of sorbitol (70 %
aquedplysidgial)terile aduevos soligmehlogids seiptiembefpieadmingtratiint i on of ni pagi n and
citric acid in 20 nml of distilled water, carbopol is added in snall
portions under vigorous stirring, and the solution is left to stand for
10-12 h. Then the 20 sodium hydroxide in 1 ml of distilled water, the
aqueous solution of sorbitol and finally the ethanolic raspberry flavor are
added with stirring. To this carrier the active ingredient is added in

smal | portions and suspended with an i mersing honogeni zator. Finally the
suspension is filled. wup to the desired final volume with distilled water
and the suspension syrup is passed through a colloid mlling equipnent. 25
e) Suppositories: For each suppository 0.01-15% of active ingredient of
formula (1) and 1-20% of | actose are thoroughly m xed, then 50-95% of adeps
pro suppository (for exanple Wtepsol 4) is nelted, cooled to 35 C and the
m xture of active ingredient and |actose is mxed in it wth honogenizator.
The obtained m xture is nould in cooled forns.
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30 f) Lyophilized powder anpoul e conpositions: SUBSTI TUTE SHEET (RULE 26) WO
2006/ 010964 PCT/ HU2005/ 000077 -24 A5 % solution of mannitol or lactose is
made with bidistilled water for injection use, and the solution is filtered
SO as t oWpe6/8r0e¢4 | e sol ution. A 0.01-5 % sol ution of REEHHZWOFA@OThgr edi ent
of fornmula (1) is also made with bidistilled water for injection use, and
this solutionis filtered so as to2Zlave sterile solution. These two
solutions are m xed under aseptic conditions, filled in 1 m 5 portions into
anpowles wetdlgineisnt ent of the anpoules is Iyophilized, and the anmpoules are
seal ed upder nitrogen. The contents of the anpoul es are dissolved in
sterile wathgWw fhbepz d%e'Plﬁﬁ%PéP%bﬂ%’ﬁii 9f formapial(B aqueous sodi um chl ori de

sol ution before adm nistration. SUBSTI TUTE SHEET ( RULE 26) WO 2006/ 010964
PCT/ HU2005/ 000077 -25- What we claimis: 1. New 4-benzylidene-piperidin
derivatives of forjula (I) X O0--"NZ Y O 5 - wherein the neaning of X and
Y independently are hydrogen or hal ogen atom hydroxy, cyano, nitro, am no,
Cl-C4 al kylam no oA 7 atom or hal ogen at ons,
arylam no optiona or hal o%ﬁn-at ons,

aral kyl am no opti okg at om or ‘\hal ogen at ons,

Cl -C4 al kyl sul f onantde” opty 3 gl ogen atom or hal ogen
atons, Cl-C4 al kagoyl am dobtbptiofally substituted by a hal ogen atom or

hal ogen atons, aryl sul fonam do, -C4  al kyl sul fonyl oxy, carboxyl,
trifluoronet hyI trifluoronethoxy, O-C4 al kyl -S02- NH .CH2-,

NH2- ( CHR) 1- 4- Sp- NH, N112-(CH2)1-4-(CO-NH, sulfanmoyl [NHz-S02-1, 15

for W&h@re%me%ﬂxg%f met hyl [-CH2-NH2], hydroxynethyl, C-C4 alkyl, C-C4

XandY independently are hydrogen or halogen atom, hydroxy, cyano, nitro, amino, Ci-C4

alkylamino optionally substituted by a halogen atom or halogen atoms, arylamino
optionally substituted by a halogen atom or halogen atoms, aralkylamino optionally -
10 -substituted by a halogen atom or halogen atoms, C;-Cq4 alkylsulfonamido optionally
substituted by a halogen atom or halogen atoms, C;-C4 alkanoylamido. optionally -
substituted by a halogen atom or halogen atoms, arylsulfonamido, C;-C;
alkylsulfonyloxy, carboxyl, trifluoromethyl, trifluoromethoxy, C;-C4 alkyl-SO,-NH-
CHy-, NH»-(CH)14-SO»NH-, NH;-(CHp)14~(CO)-NH-, sulfamoyl [NHz-SOy-],
15 formyl [-CHO], amino-methyl [-CH,-NH,], hydroxymethyl, C{-C; alkyl, C;-Cq4
alkoxymethyl, halogenmethyl, tetrazolyl group, or C;-C4 alkoxy, G-Cy
. alkoxycarbonyl, C1-C5 alkanoyloxy, phenyl or Ci-C4 a]koxy' groﬁps, optioﬁal_ly
substituted by amino group, or
the neighboring X and Y groups in given case together with one or more identical or different
20 additional hetero atom and -CH= and/or -CH)- groups can form an optionally
_ substiﬁted 4-7 membered homo- or heterocyclic ring, preferably morpholine, pymole,
pyrrolidine, oxo- or thioxo-pyrrolidine, pyrazole, pyrazolidine, imiciazole,
imidazolidine, oxo- or thioxo-imidazole or imidazolidine, 1,4-oxazine, oxazole,
oxazolidine, oxo- or thioxo-oxazolidine, oxo- or thioxo-thiazolidine or 3-0x0-1,4~
25 oxazine ring, '
y4 is hydrogen or halogen atom, nitro, amino, Cy-Cs ‘alkyl, Cy-Cs alkoxy, éyaﬁb,'
trifluoromethyl, triffuoromethoxy group - B
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al koxynmet hyl , hal ogennet hyl, tetrazolyl group, or Cl-C4 al koxy, Cl-C4

al koxycarbonyl, CI-C6 al kanoyl oxy, phenyl or Cl-C4 al koxy groups, optionally
substituted by am no group, or the neighboring X and Y groups in given case
t oget her Wi 296/BH64r nore identical or different 20 adBCT/HYRMSOMETEr o at om
and -CH= and/or -CH2- groups.can forman optionally substituted 4-7
menber ed hono- or heterocyclic ringgpreferably norpholine, pyrrole
yrrolldlne oxo- or thioxo-pyrrolidine, pyrazole, pyrazolidine, inidazole,

oxagﬁ%@ cdl atit O?ésoracgﬁla{eg'aﬂd(&tgﬁ}]é}@o?fol e or imdazolidine, 1,4-oxazine,

di ne, oXxo- or thioXo-oxazolidine, oxo- or
t hi oxo-thi azol i di ne or 3-0x0-1,4- 25 oxazine ring, Z is hydrogen or hal ogen
at om nié;g am no 4 aIkyI Cl- 4 al koxy, cyanog, .trifluqgronethyl,
t

trifluor %wu@ﬁi@ﬁﬁm folipsmeTae ehtbynyiidete-pigsridip dsgyetites dslonging

PCT@-M@Q 26 and optical antipodes, racemates and salts thereof.
. A corrgog/ gggdy\tlhe foll ow ng group of 4-benzylidene-piperidin derivatives

'bel ar(gmegzyhkiend:-btpeﬂdmpbyk)ﬂ @doaNm'L bxb- %dﬂy&@ﬂ@hb(ﬁﬂﬁ&l-@&b%cbﬁhﬁde-
1-yl)-2-0x0-N-(2-0X0- hydr o- benzooxazol - Q&jggcet am de;
2 (# <6&@5§M1ﬁda%ﬁmsn§@rx ah)ﬁ crm;m)( “PXB3eeR émobe@z ek warafc'@m%t hi azol - 6-y

) e 1‘*2? “beralidene) piperidingl-ylI:2-gro:N Qrgxo-2)3- dlhydfo-bepzooxasg Y 41 o benzo
oxaaoétarﬁxdy acet am de,

4-ch| or o- benzyl i.dene) - p| peridin-1-yl]-2-0x0-N-(2-0xo0;:2, 3-di hydro-benzo
df-chlogp-penzybidgne)pipgridin-1-yll- 2-oxo-N-(2—oxo 2,3-dihydro-benzoimidazol-5-yl)-

§ ﬁé%m @l oro- benzyl i dene) - pi peri di n-1-yl ] - 2- oxo- N- ( 2- oxo0- 2;
[ ro-benzot hi azol - 6- yI) acet am de,

2- [ 4—[@44rmlmibebgymayﬁd) 1-p8rd-ckN-©ydxo-2,3 Aiieydib-benzoRsiazbl-3-yi)- hy dr o- benzo
i m dazol -5-yl)- acetam de, 15
2- [ Acqtamidst hyl - benzyl i dene) pi peridi n-1-yl]-2-0xo0-N(2-0xo0-2, 3-di hydro=benzo

o P T R B Rerigd Ak oa AT 299 22 SR Py o- ben

Ol maaétzﬁde5 yl)-

15 2-[4-(4-methyl-benzylidene)-piperidin-1-y1]-2-0x0-N-(2-0x0-2,3-dihydro-benzothiazol-6-yl)-
acetamide, .
2-[4-(4-methoxy-benzylidene)-piperidin-1-y1}-2-0x0-N-(2-0x0-2,3-dihydro-benzoimidazol-5-yl)-
acetamide, ‘

. 2-[4-(4-methoxy-benzylidene)-piperidin- 1-yl1]-2-0x0-N-(2-0x0-2,3-dihydro-benz othiazol-6-yl)-

20 . acetamide, ' ‘ | '
N—(4-methanesulfonylamino-phenyl)-z-[4~(4~methoxy—benzylidene)-pip‘eridin—1-yl_]-2-oxo—
acetamide, '

2-{4- (4-ﬂuor0-benzy11dene)-p1per1dm— -yl}-2-0x0-N-(2-0x0-2,3- thydro-benzooxazol -6-yl)-
acetamide

25  and optical antipodes, racemates and salts thereof. '

3. Phamiace\itical' compositions containing an effective amount of the 4-benzylidene-
piperidiﬁ derivatives of formula (I) — wherein the meaning of X, Y, Z are as given in claim 1 - or
the salts thereof as active ingredients and auxiliary materials, which are comunonly used in
practice, such as carriers, excipients, diluents, stabilizers, wetting or emulsifying agents, pH- and

30 osmotic pressure-influencing, ﬂévoring or aromatizing, as well as formtﬂation—promoting' or

formulation-providing additives.
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acet am de,

2-[ 4- (4- et hoxy-benzyl i dene) - pi peri di n-1-yl ] -2-0xo0- N (2-0x0-2, 3-di hydr o- benz
ot hi azol - waz)lz)ms/(ﬂﬁg(,acet am de,

N- (4- met hanesul f onyl am no- phenyl ) - 2- [ 4- (4- et hoxy benzyl i eTﬁ%SIZOOS/?)OO?Pdl n-1-y
| ]-2-o0xo- acetam de, 27 .

2-[4- (4 fl uoro-benzyli dene) - pi peridi i-1-yl]-2-oxo- N- (2- oxo- 2, 3-di hydr o- benzo
oxazol - é - acet am de 25 and optl al antipodes, racepates a@g zﬁ}lﬁ{ﬁfﬂ

t her eof . EpREsSi0E Prenasing therberaylidaispipesidin der yaiveho
t he it £ oft @yl - V\/nere'nthe
rreanlz]tﬁg o?ﬁﬁ%ggxezv Elraggégsgg%\l/gﬁdié%aicl \z;(??na t% ri eg’l sdlts ther elof as active

i ngr edi entrsacting asdeordagramine bfformabila, (Ivhi ch are commnl y used in practice,
such as carriers, excipients, diluents, stabilizers, wetting or enul sifying
agents, pH and 30 osnmotic pressure- i nfl uenci ng, flavoring or aromatizing,
as well as fornul ation-prono forqul ati on-providing additives.

SUBSTI TUTE SHEET (RULE 26) WO 2% RCT/ HU2005/ 000077 -27 4. Process
for preparing the 4-benzyl|i dene{pi per{din rivatl s of formula (1), -
wherein the nmeaning of MNY, - Vel i n cIa| - ,characterized by
reacting a secondary amne offornula ( 41 (I1) 52 where Z has the
salte nmeani ng as given for formula (1) - with ethyl oxalylchloride in a

sui t abkereS2h¥EBE shifle hAgniR a8 %ﬁ f&ffoﬁmﬁﬁ%l? WAPARI ke REEnldtRicOR At eSt er
conpound of forrmula (I11) Et0 Z 0 - where Z has the sanme neaning
.as gisné‘rcntbrthépmnﬂca.otla))asewth an al kali hydroxi de and reacting the

obt ai ned ool a0, A e Sl pdndof Brmuta ()

m
(i
tO/H\f( Z

10 - where Z has the same meaning as given for formula (I) - with an alkali hydroxide and

reacting the obtained oxalamid acid of formula (IV)

(V)

- wherein the meaning of Z is as described above for formula (I) - or a reactive derivative of it
15  with an aniline of formula (V)
' X

V)
NHz
Y

- wherein the meaning of X and Y are as given before for formula () — in dichloromethane,
then transforming optionally the so obtained 4-benzylidene-piperidin ‘derivatives of

formula (T) — wherein the meaning of X, Y, Z are as given in claim 1 - into another compounds of ‘
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(I'V) HO Z O wherein the nmeaning of Z is as described above for formula (1)
- or areactive derivative of it 15 with an aniline of formula (V) X NH2 Y
wherein the meaning of X and Y are as given before for formula (I) - in

di chl or orME@RYMO10%6hen transform ng optionally the so obP&TAHE005/000077

4-benzyl i dene-pi peridin derivatives of fornula (1) - wherein the neani ng of
X, Y, Z are as given in claim1 - i4gg anot her conpounds of SUBSTI TUTE
SHEET (RULE 26) WD 2006/ 010964 PCT/ HU2005/ 000077 -28 formula (1) by

I ntr gy Bsdid t Sinasl I EVIRg. gr T j t iSkd NQ
ones, a?\d;%r%?g?&kjor m%ée‘gaﬂ) ang?%?ﬁ??%g%bg??lﬁg otrhrgﬁggin gttljlr?d&gsftﬁ?oor%%réﬂl a (1)

f r omasdibt by Hyrmkingvealt arel/droliiserating Beommgmuad ofl frmeld (D fiokaisaitst by known
charact.erj zed by reacting an active derivative 5 of the carboxylic acid of
f or nti© °(1F'V) - wherein the neaning of Zis as given in claiml - with the

aniline o I . N i f : b in
claim e -0 bR delon ORLE N A SRR DA S 0§ BRI A1 SR Vil
char at therdashedylic ycid @f dornnda (NS - edetedx tHei rieadrigdofo¥. is fasrgivdnain(dlaln 1 - whier ei n
t he ani_ng of{ Zis as giveninclaiml - with the anjline of formula (V)
10 - o fl‘?émﬁfé‘aﬂf dgwhgrein the gpeening Of o X ady ¥ s A §IVER i laimy |- imyige

presence, Rostih&l hyl am ne and
O beﬁzot ri ggol :%t yl-N, N, N, N -tetramet hyl ur oni um hexaf | uor ophosphat e ( HBTU)

in di net byPioosssasichiémedin digck eh 4104 c vaniiz adt blyi ractiigaheaabukylivacid of
conpasi tions having NR2B sel ective NVDA receptor antagonist effect, ¢c har

act &ormula @V - wherein the,mepging of % i 2y BIvER ieClaim & - withrthe euilige of formulad Var

f.qr mul .- . e ing.of X ar ' DGl aim 1.- or

1 bl i 581 O SR PIIL  ci  Be BBRshBpSol

t her @ober2strRgdl-1-§1-NIINe N eBirgméRluroabiith | | ahekaffBérephddbBate Whi CHBFUS ceamonl y

used in t}L;ractl ce, such as carriers, excipients, diluents, . ‘
dimethyiformamide.

7. Process for manufacturing pharmaceutical compositions having NR2B selective

NMDA receptor antagonist effect, characterized by mixing a 4-benzylidene-piperidin

15  derivative of formula (I) - wherein the meaning of X, Y, Z are as given in claim 1 - or optical
antipodes or racemates or the pharmaceutically acceptable salts thereof as active ingredients and
auxiliary materials, which are commonly used in practice, such as carriers, excipients, diluents,
stabilizers, wetting or emulsifying agents, pH- and osmotic pressure-influencing, flavoring or
aromatizing, as well as formulation-promoting or formulation-providing additives.

20

25

30
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stabilizers, wetting or enulsifying agents, pH and osnotic
pressure-influencing, flavoring or aromatizing, as well as
formul ati on-pronoting or fornulation-providing additives: 20 25 30
SUBSTI TUW® Bla6BI09¢ARULE 26) WO 2006/ 010964 PCT/ HU2005/ 00POF/AU200800877 Use of a
4-benzyl i dene-piperidin derivative of fornula (1) - wherein the neani ng of
X, Y, Zare as given in claiml -_geg._optical antipodes or racemates or the
pharmaceutically 5 acceptable salts thereof for the preparation of a
pharmaceutical for the treatnment and alleviation of synptons of .the
follow ng diseases in a mammal s, including humans: traumatic injury of
brain or spinal cord, human i mmunodeficiency virus (H V) rel ated neuronal
injury, gn&gt rophic |ateral sclerosis, tolerance and/ or dependence to

e

opioid t ¢rehe 4dfenpylidene-pipetidinArEativgrod fermada (Ipf whergin thiegntaning op¥oi ds or

i ng, . Lschenic :CNS dj sorders.. ghroni de i ve, di , 10
sucriag % el 1 Gl 1ot OF ohieft BBt SRSERRIG e B RBhREIS .
and aekepbiblesqlditherest Rk @% prepRticSofepli-2Ratduti6alTor theQfeatddinend28baktRG pai n,

epi | epsy, anxiety, depression, mgraine, psychosis, muscular spasm
deneftsyaptemns, of thsufolloming diseasopinpyraapimals, e bemens: dragenatie igjunfof t he

"ot i, of AONEHRa AR B Bk Sy AL DAY SR G B s, G EBYERS

lateral sclerosis, tolerance and/or dependence to opioid treatment of pain, withdrawal syndromes

of e.g. alcohol, opioids or cocaine, ischemic CNS disorders, chronic neurodegenerative disorders,
10 such as Alzheimer’s disease, Parkinson’s disease, Huntington’s disease, pain and chronic pain
states, such as ﬁeuxopathic pain or cancer related pain, epilepsy, anxiety, depression, 'migfaine,
psychosis, muscular spasm, dementia of various origin, hypoglycemia, degenerative disorders of

the retina, glancoma, asthma, tinnitus, aminoglycoside antibiotic-induced hearing loss.
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