WD 2006/ 010969 PCT/ HU2005/ 000082 New heterocyclic carboxylic acid am de
derivatives The invention relates to new heterocyclic carboxylic acid am de
derivativ ' e antagonists of NVDA receptor or arq hat es for
prepari nge?ﬁ)\g?g%@? ackground of the invention. N nethyl -&Dj‘éﬁs%g?st)@?ﬁeﬁ( NVDA)
receptors are li.gand-gated cation-channels wdely expressed in the central
nervous system NVDA receptors are i midotved in devel opnental and plastic
changes of neurons. Overactivation of NVDA receptors by glutamate, their
natural |igand, canNewdiit¢rocedicaianboxylieacidoanide desivhtivesThi s triggers a
cascade of intracellular events that alters the cell function and
ultimately may | ead to death of neurones. Antagonists, of the NVDA
receptors " AfctRf el {J SOk HBAJBAN: HBOLART Rid BAAAIAIARIARARY G W T
excess release o gl utanmate or overactivation o receptor of any

I eas onantdgonists@h i NMDW esdepr Or aigSntefidiitatds for fidpaidiad thertof NVDA receptors are
heterolgreri c assenblies built up fromat |east one NRL subunit together with
one or ousrd of the t subunits (NR2A-D). Both spatial distributions in

the CNS ang. I | QginGAlay S Lt L Vi I r g I Lk from
vari ous NRgdngéSvéﬁ%]?{é ar% xwe’rqL nt. ggfrst |a(&:%llgéalnylg2%tde?g§ﬁ %&8 gt #lvtéds? S
t he NR2pressdalini the demtrdlondrvcusr 8stetd. NMDA tHcsptotsbatt iiovolvdd ghdésitclopareatat mes | n

t he forebrain and substantia gel ati nosa of the spinal cord) - |
[ Neur dpipsticneheneesggt newrons 1 Qveragtivation oof] NMBAprsaeriars sy @lutpmpater gheir; patural

subty e |4 abl e.. ' | | del s
of st ropeaty et 18 8 foruB0enHEoP B8 SR B S siheRld BEREN AL TE Ll
Res., alfé?s the24H 2aRtiod 88 timRelykhaysiend S @éageadaeudnes. AMNapembts of G2 NMBA9- 243
(2000)], neuropathic and inflanmatory pain [ Neuropharmacol ogy, 38, 611-623

( 1999)Teceniers araydie, usepdpr seatingrmarye Hiserdetscthainare goenapasiedt witlvoAcase et nay
provid t her apeut i dvant -over nonssel ecti ant agoni st s..of )

" e opt Bpenifd Rt tion e OIS OR R G rpite YCu? RIRRL R pfes 08+
phencygig-sijne and ket am ne induce psychotom netic effects, hallucinations,
dysphoria, catatonia and amesia in man. These serious adverse effects

hi nder t hei ThedNMi A a¢ceptors are hstaremericissembliesdiilonp fosmpoleast Hnb NRIsybumgt t o

this cJass cauyse behavioural,. a it i i S, toqQ, e.q. stiyulate
ot o e Y Spe, AE TS, S b iR AR Tt TR BT i gpartd s bk 1 o
of the e ' | [ G i 0 L o]

Pt enorrC i Yo phituPRb IR sfndiR FONMDAD rpRECBIME L rolmPlarldlf NR2 e
expect sdbuhits are alififerent. 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)
[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., 1’_63_,
239-243 (2000)], neuropathic and inflammatory pain [Neuropharmacology, 38, 611-623 (1999)].

' Mofeover, NR2B subtype selective antagonists of NMDA receptors-- may provide
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
impair motor-coordination. The severity of these effects in animals is considered to be predictive
for the intensity of clinical side effects. NR2B subtype selective antagonists are expeéted tolack

most of these side effects. In animal behavioural studies some NR2B selective compounds [Ro
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nost of these side effects. In aninmal behavioural studies sonme NR2B

sel ective conpounds [ Ro SUBSTI TUTE SHEET (RULE 26) WD 2006/ 010969

PCT/ HU2005/00608Ad1096¢ 63-1908 in 1. Pharmacol. Exp. Ther. Rﬁlf&ﬁﬁ&%z
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, another NR2B sel ectivé antagoni st, and Ro 256981 by an

ot her rou [ Neur ophar macol ogy, 38, 611-623 (199921§ Lack of | oconotor
ot i mul 811908 &  Rheriarcobipo Thed S02.(300%) 946 g sriRe 6984 dn FobatrgRHEDb. v

confir ] r
best kg%\%? 8%? &Wcé&ﬂo?g%ogﬁpégf E%Qg&%ﬁs'e[\@gn ? ?VI\L}’; an a%oo-r%mgf eftbdd Wi
consi sbbserved with QPt 14,606, m&rlmlﬁtxv&hhmgbﬁﬁtlﬂmm De6931 By src@hdrigrolipl, 606
appears.to have poor oral efficacy and accor di ng to gubl i shed i nfornmation

was i nVRSEPBharmacngys 38y0611n623:(18R81s Lack of Wcemoten siimpleting effeet of Ch

nor eov |y and
D1 spos 100 HPHEE oL B R e i i RpAtndPY iR T he NEbE MG, R
ant agonpes.k. Thas, ol 6w best ekfwiledde, | CRNOL 606 i hhgszmweﬂmtﬁd&uwcb@@g,om@pd
oral efficacy (bioavailability) and good developabllltélfor t herapeutic

pur pos €ensisientbyiciepprted tolackrlacometen shmplatingleffoet. SinogcERm éﬁél&pggars)f-o haxe

1 tor aPheSAERAIRG, i febiding  mtSpt insSinihoR o Bh ey AT RbRepE"
descri baifle iof aBiEskatidg. in\WanZd9 2@drebSent HIRDBlyEidRhl 0Y FRBcemleiiited YEAbolism

antagoni sts. -Summary of the invention It was found that the new"
het er oéhuig Metehphism yani Dispsisitionnd ldF6cRA]i thetei spmsingfto berangreat I(egi f@lf new hR2B

t f I NVDA
L L A A R A
car bOXXﬂ)lbﬁvaﬂ‘ﬁbﬂnﬁ%ﬂ%og@ﬂé%%ﬁalﬁﬁy f&%ﬂé’i‘aﬁdﬂtl& bﬁ@o@éﬁ%@@&hﬂ? Rﬁto?él%éatﬁieﬁi lar to
that of their sat'urated benzyl-piperidi ne anal ogues. Surprl singly, while

the | at t er Aidsec sthueture canslogh a:foﬁmt!bbemtyhdcﬂwplpmdm rietimatives apfafqpmelac(lp emxe

range, so far ted conpounds of th inven re free of
| o EORIQTR T (BF Jeratee e, FAtRited: Ao CloF GTOHPRA @@? e dBERLR B <

feat ur [}{g{?eg,mﬁj
ant agoﬁil gsgt%?sbe%h? ét%ﬁv\ligr]w é&?g%%ﬁl?gd\él ndﬁg?ub%ﬁ escripti gS‘mH t he

I nvent iSumuvhhey oﬁ‘thsamenmnent ion relates therefore first to new heterocyclic

carboxylic acid amd
It was found that the new heterocyclic carboxylic acid amide derivatives of formula (I) of

the present invention are functionally active NMDA antagonists selective for NR2B subunit
containing receptors. We also found that the new heterocyclic carboxylic acid amide derivatives
have in vivo analgesic potency similar to that of their saturated benzyl-piperidine analogues.
Surprisingly, while the latter molecules cause locomotor stimulation in their analgesic dose
~ range, the so fax_'tested compounds of the present invention are free of locomotor stimﬁlatory
“effect up to at least 6-fold analgesic 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 heterocyclic carboxylic acid amide

derivatives of formula (f) |
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derivatives of formula (1) SUBSTI TUTE SHEET (RULE 26) WD 2006/ 010969
PCT/ HU2005/ 000082 -3 Z Y dN H ~ wherein the neaning of X is hydrogen or
hal ogen at oWy 200641096y, cyano, Cl-C4 al kyl sul f onam do opti ituted
by a hal ogen atom or hal ogen atons, Cl-C4 al kanoyl am do O%&&%op@%@ﬂ%
substituted by a hal ogen atom or hal ogen atons, aryl sul fonam do groups, Y is
-CH= group or -N= atomZ is one or m)T%'hydrogen or hal ogen atom Cl1-C4
al kyl, Cl1-C4 al koxy, cyano, trifluoronethyl, trifluoromethoxy group and to
the salts thereof. Furthernore objects of the py t invention are the
phar maceuti cal conpositions containing the
am de derivatives of fornmula (1) or optica

t he processes for producing the new heferocyclic carboxylic acid am de
derivatives derivatives of fexpulg (1), Nand the pharnaceutical manufacture

of nmedicanents contai ni ng_j glco‘kﬁ;oou ds, as well as the process of.
treatnments with these cOm , _whi cR, nmeans admi ni s‘teri(ng tora mamal to
be treated - including human e ctiv@ anount/anounts of the new

het erocyclic carboxylic acid ami dé' derivatives of formula (1) of the

present invention as such or as nedi cament. The new heterocyclic carboxylic
acid am de derivatives of fornula (1) of the present invention are highly
effectiwﬁe@mqh§ﬁie@@jh'F\be ant agoni sts of NVDA receptor, and noreover nost. of
the conpounds are selective antagoni st of NR2B subtype of NVDA receptor.
Accor d¥ng t o ishkydregeaner dwlagae atembbydipky, eiang, SniCecalkdsulfoaamides optiofaly nul a

(1) ccan be  PLERRGEG. BY f SARLLNSholh B2 IRNTRE VudHL 8 £ B BYRidd opronally
: _ substituted bya halo gen atom or halogen atoms, arylsulfonamido groups,

Y is ~CH= group or —N= atom _
Z . is one or more hydrogen or halogen atom, C;-Cs; alkyl, C{-C4 alkoxy, cyano,
trifluoromethyl, trifluoromethoxy group
and to the salts thereof.
Furthermore objects of the present invention are the pharmaceutical compositions’
- containing the new heterocyclic carboxylic acid amide derivatives of formula (I) or optical
antipodes or racemates or the salts thereof as active ingredients.

Further objects of the invention are the processes for producing the neW heterocyclic
carboxylic acid amide derivatives derivatives of formula (), and the phannaceutic;al manufacture
of medicaments containing these compounds, as well as the process of treatments with these
compounds, which means 'administeri,ng to a mammal to be treated - including human - effective

- amount/amounts of the new heterocyclic carboxylic acid amide derivatives of formula () of the
present invention as such or as medicament. _

The new heterocyclic carboxylic acid amide derivatives of formula (I) of the present
invention are highly effective and selective antagonists of NMDA receptor, and moreover most .
of the compounds are selective antagonist of NR2B subtype of NMDA receptor.

According to the invention the carboxylic acid amide derivatiyes of formula (I) can be

. prepared by reacting a seéondary amine of formula (II)
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WO 2006/ 010969 PCT/ HU2005/ 000082 -4 f
meaning as given for fornmula (I) - with
acid of forwghaoefohddey ~! Y H X \H (I11)

H(lIl) Z where Z has the sane
a reactive derivative of carboxylic

O wherein the nﬁéqm"@%}“,&%@%nd Y

are as given before for formula (1) -, then the obtained heteroc

carboxylic acid am de derivatives of formula (1) - wherein the neaning of
X, Y, Z are as defined for formula (%= in given case are transformed into
anot her compounds of formula (1) by introduci ng new substituents and/or
nodi fying or renoving the exisiiAg gpe and/ or by form ng salt and/or by
| i berating the conmpound from sa gwn g Fods. The reaction of the
carboxylic acid of formul@g 4-benﬁb | dene- pi peridine of
formula (11), i.e. the am de™bond for nis preferably carried out by

preparing an active derivative fromthe carboxylic acid of formula (I111)
and t hi svhefe Zeagt @@ i ntahiRg ORAGINYN F61 Fendla () Or Hithaa (rbdckiver Rfieatae! of i n
the presence of a base. The transformation of a carboxylic acid into an

act i vecaeoxyliaecidof femuda €ed out preferably in situ during the am de bond
formation in a solvent (for exanpl eYdi met formam de, acetonitrile,

chl ori nated hydrocarbons or kdrgedarons),” The active derivatives can be
acid chlorides (for exanmpX ] reHm car boxyk * c acid with thionyl
chloride), nmixed anhydrides xexpnpl egpr epar ed!r om car boxylic acid with
i sobutyl chloroformate in the presebkke of a base, e.g. triethylamne),

active esters (for _exan&l e prepared fromcarboxylic acid with :
hydr oxywherginrtheumeaning of & andcY etes giveodefose forfomanlafd) -,

Ob tri ls1-v] NN N N -tet : thyl ' h f. t
© oot 8 ot e O SRR LY bR S ysngE s it
deri vahé ¥ReniAk 6f RT TPRI#8 a0 @L1RETor RATUIA]INGA 3iveh BasdNke Bafsfori iNBGASEST Y

reaction time
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 by known
methods.

- The reaction of the carboxylic acid of formula (IIl) and the 4-benzylidene-piperidine of
formula (II), i.e. the amide bond formation is preferably carried out by preparing an active
derivative from the carboxylic acid of formula (IIT) and this is reacted with a secondary amine-of
formula (II) preferably in the presence of a base. |

The tranéformation of a carboxylic acid into an active derivative is carried out prefer'ably
- in situ during the amide bond formation in a solvent (for example dimethylformamide,
acetonitrile, " chlorinated hydrocarbons or hydrocarbons). The active derivatives can b.é acid
chlorides (for example prepared from carboxylic acid with thionyl chloride), mixed anhydrides
(for example prepared from carboxylic acid with isobutyl chloroformate in the presence of a
base, e.g. triethylamine), active esters (for example prepared from carboxylic acid with
hydroxybenztriazol and dicyclohexyl-carbodiimide or O-benzotriazol-1-yl-N,N,N’,N’-tetrame-
thyluronium hexafluorophosphate (HBTU) in the presence of a base e.g. triethylamine). Tﬁe
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 adsorbent and a proper eluent. The proper fractions are concentrated and -
recrystallized from a'proper solvent to give the pure product. The structures c}f, the produéis‘are'
‘ 'determined by ]R, NMR and mass spectrometry. ‘ N 4
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IS 6-20 h. The reaction mxture is purified by colum chromatography using
Kieselgel "60 . (Merck) as adsorbent and a proper eluent. The proper
fractions wo2oedneadt rated and recrystallized froma proraimcby/eiabsat © gi ve
the pure product. The. structures of the products are determ ned by IR NW
and mass spectronetry. SUBSTI TUTE SHERT (RULE 26) WO 2006/ 010969

PCT/ HU2005/ 000082 -5 The synt heses of 4-benzyli dene-pi peridi nes of formula

(11) and the carRQoxyli cids of formnula 1), a described ip th

Exanpl es. esrypﬁ\;ﬁ%/sa?fc @sﬁyi@%@-@pﬁq@g@s e&omlﬁae@ﬁ A0 T, AL %"d%p?for s To

provefmm%tdeggﬂ%%%ﬁelﬁ ounds, that is to investigate their effect
are: X

on NR2A containing N receptors, we tested the nost potent ones on. cell
| i nes Expetimentadpreeolsy r econbi nant NVDA receptors w th subunit

conposi tion of human NR1 and NR2A subunits subcl oned
into CEPQES vectors were introduced -into HEK 293

cell s | acki % ' V ORILC: ol R L § I on
met hod [B:Tgtq)erc ni qgggﬁ%gﬁ%ggﬂ%%?ﬁlp?%cgﬁﬂapﬁetgr%‘%ﬁe %1%%%#@%%?%& ,
43, 12e0m8ining? BIIPA. recBetsiss wantestetl the anesy potenabdeshygreelhidies staidy espdssing
screen for  cl opes possessing both vectors, and _nonoclonal cell |ines_were.
ost abFecombinant HMPAeesnine Wit syhRit GRFpertions oh D L/INBLHo AN Aspf biypep NR1
eXPOS Yr & NEEAURAHIS WBcfonb® 6 dnbilinik NEkhubBlH Bl 0laor26dck? 0l MR caPked.
cytosolic calcrume evartons in uorescent cal‘crum neasurenents. udi es
wer e o HEKEH3 48isNacking NMEDA ractiptdrs asingh chtieni¢ lipidanediated eansfedidnandtinel ( 500
pM was. al so, present during the induction in order  to prevent cytotoxicity.

Ass es $RioftrchaiquetyDA2a AT S19P0% eNeyrorhenyistry ongsymational r 4w 024~ (2003)].

I nt ] ul ' trati it I | h Rt ' t
cort agrottaft «ERiEi +EBRORIER PR HebdaReRbliet JERY Hraterd B PR Fhioh "
out  OoRn@® mhdfRdEIonAE 8P IihésCRbreC&tablisiied frbfmehe ERinkY PEbduERE the hilhestOlesponbiitd es
Ri ver rat enbryos (for the details on the preparation of neocortical cell

cul t uMNBVIDdeexpolvrsoGompbunds vBuhtpsted fortheir hddisijory Petioneony NMIRA [evekeadtaytaseliof
eri pher al nd.central neurons.and glia. In: Protocols for r | |

Gt e Bleigg ofEViticns oy fuordaSett RAchER audpiseinent bt g Heh Bost e i 2 haer s

Af ter aigRloflor e thicifShdent, Wk din ik R5RFAINT 4as 26 PrAEA dRAn¥Rd induction in order

to prevent cytotoxicity.

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

concentration with a plate reader fluorimeter in rat cortical cell culture

The intracellular calcium measurements were carried out on primary neocortical cell
cultures derived from 17 day old Charles River rat embryos (for the details on the preparation of
neocortical cell culture see Johnson, ML.1; Bunge, R.P. (1992): Primary.cell cultures of peripheral
and central neurons and glia. In: Protocols for Neural Cell Culture, eds: Fedoroff, S.; Richardson
A., The' Humana Press Inc., 51-75. After isolation the cells were plated onto standard 96-well
microplates and the cultures were maintained in an atmosphere of 95% air-5% CO at 37 °C until
the calcium measurements. | _

The cultures were used for the intracellular calcium measurements after 3-7 days in vitro.
The cells at this in vitro age are believed to express predominantly NR2B containing NMDA
recejptors {Mol. Pharmacol, 45, 846-853. (1994)}. Bcfore‘the measurement the cells were loaded
with a fluorescent Ca®*-sensitive dye, Fluo-4/AM (2uM). To stop the loading the cells were .
washed twice with the solution used for the measurement (140. mM NaCl, 5 mM KCl, 2 mM
CaCl;, 5 mM HEPES, 5 mM HEPES-Na, 20 mM glucose, 10 pM glycine, pH=7'.4).j After
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m cropl ates and the cultures were nmaintained in an atnosphere of 95%air-5%
CO2 at 37 Cuntil the cal cium neasurenents. The cultures were used for the
i ntracel | Luva of6R16deym Measurenments after 3-7 days in vitper/mohoes/melsks at
this in vi tro age are believed to express predom nantly NR2B contai ni ng NVDA
receptors (Mol. Pharmacol. 45. 846-853. (1994)). Before the neasurenent the
cells were loaded wth a fluorescent®Cat+-sensitive dye, Fluo-4/AM (2M. To

stop the loading the cells were washed twice with the solution used for the
measurxagieing tha 46stnéwip@inds Swenel &ided 2 el calla On2 theb ahdweHEMESN EQWMHEDES-

20 nmv 0 M H:7 4 Af t SUBSTI TUTE, SHEET E 26 V\D
2006/ uﬁg‘ﬁﬁé#%dg%%m s v 0 bwi‘ﬁré‘HI%tEFeaéﬁ s Ry SYCI eI %0
the cellssqiotb@nedNEss %H&deﬁﬁlaﬁ %M%h&émubwa@ﬁﬁukw BY micgﬂldﬂnf 40

measurements were carried out wth a plate reader fluorimeter: elevation of
Fl uo- 4M NMP4s &rdn‘ma)rarp@temy of nitertaste:bmpbamdsmscasmabhx owrbaswingdhe wagctionduced

by appl i,catj on of 40 NIVDA. tor engc t he test corrpounds was
asseséréh1 t‘ff’i H’é‘ég]&?’?tf‘@ eP’é?a‘?P@F g{iﬂ?‘fjemt ‘54%%69% BESOTPPEHS: n t he
presence opbodl-fdsBoRR ‘vﬁlﬂés S awqagﬁg%ataméﬁzeaqfaﬁwea&urves

and | C50- val ues re c usi ng data erlve romat |east three
i ndepdimde intdependent enpaﬂmenlsnhmhﬁhltow potamyeuﬁ @ycoafpoand atrpsingld catceatratiomgpoint: -

5ot EXBIeT A8 e PSR PB e TR FooDrsec et P e o o
and" | CaReYalaHeR: KRG ek SEINCAC oty Wk BABGERLA Bl bR/LhaleaRERUE Sinbal { o

t he maxi nal t1on caused by the conpound. el NRZB agonl st
pot endialfof tfe thivdmabimhitdfibecausvdbyhepomposddf this invention deternined in
this testngr;e Ilsted Tabl e 1 NVDA ant agoni st actjvity of corrpounds measur ed
by fluori mit fAdleheNRIB m&aw&tupe@nm@%@ﬁ fge TAYRetBecAve OPPYYnds of HS iVaRPect ed

HEK29 Conmpound Rat cortical HEK293 cells of cells
(NRZA;de&F‘JQ]@Q 8 #&% 1nhibition at 15 pM
Table 1 '

NMDA antagonist activity of compounds measured by fluorimetric method on cortical cells
(NR2B activity) or on transfected HEK?293 cells (NR2A activity).

Compound Rat:;gical HEK293 cells
of (NR2B) (NR2A)
appt. ICso Inhibition at 15 pM

Example 1 bt ‘ 33%

~ Example 2 it - 34%

“Example 3 “ o N.E.
Example 4 ot ‘ - N.E.
Example 5 o 52%
Example 6 : ++ ~ N.E

++: ICsq is bef;ween S0 and 500 nM

4+ ICxo is less than 50 oM

- 1not tcStc;d

N.E.: not effective, i.e. inhibition less than 30 % _
The results with several selective NR2B antagonist and the non-selective NMDA rgceptor

antagonist MK-801, used as reference compounds, are given in Table 2.
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Example 1 +++ 33% Exanple 2 +++ 34% Exanple 3 +++ NE. Exanple 4 +++ N E.
Exanple 5 +++ 52% Exanple 6 ++ NNE. ++:. |1 C50 is between 50 and 500 nM ++:
IC50 is less than 50 nM - : not tested N.E.: not effective, i.e. inhibition
| ess t hanWOR006/018869r esul ts with several sel ective NR2B HTABBHOYP00ME ¢ he
non-sel ecti ve NVDA receptor antagoni st MK-801, used as reference conpounds,
are given in Table 2. SUBSTI TUTE SHEEF.(RULE 26) WO 2006/ 010969

PCT/ HU2005/ 000082 -7 Table 2 NVDA ant agoni st activity of reference
conmpounds neasured by fluorinmetric @1@90' on cortical cells (NR2B activity)
or on transfected BEK293 cells (N ivity). rat cortical cells

NR1- GMMM Adtivithi dfi vefarened cafippidds mesfueed hyeflidbm efridvinethodaspound
CI-1041 6 . -10124423f3 87 1 EI\/D 585 3_5 1 0.11

B : 2 o8 : JINgk0di | 483 5 -2.7
1 MWK 801 37 3 IC50 386 nM 2 The reference corrpounds are as fol | ows:

rat cortical cells NR1-3/NR2A
Code of % inhibition at 10 pM | n
reference ICs0 [nM] n
compound '

Ci-1041 6.6 4 21.0° 1
Co-101244 23 3 -8.7 1
EMD 95885 35 1 0;1 T 1
CP-101,606 41 s | 2.5 1

-Ro 25.6981 159 4 10 - | 1
Erythro-ifenprodil 483 5 27 1
MK-801 37 3 IC50=386 nM 2

The reference compounds are as follows:
CI-1041: 6-{2-[4-(4-fluoro-benzyl)-piperidin-1-yl]-ethanesulfinyl }-3H-benzooxazol-2-one
Co 101244: 1-[2-(4-hydroxyphenoxy)ethyl]-4-hydroxy-4-(4-methylbenzyl)piperidine
EMD 95885: 6-[3-(4-fluorobenzyl)piperidine-1-yl]propionyl]-2,3-dihydro-benzoxazol-2-on -
CP-101,606: (185,2S)-1-(4-hydroxyphenyl)-2-(4-hydroxy-4-phenylpiperidine-1-yl)-1-propanol -
‘Ro 256981 R-(R* SH)-1- (4-hydroxypheny1) -2-methyl-3-[4- (phenyhnethyl)plpendm- -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

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 general'ly defined as pain related events detected in the 15-60 min, time interval a'fter
formalin injection, with peak activity at around 30 min. It is known that NMDA receptors are

involved in the second phase of response to formalin injection and this_ behavioural ;ésponse is
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Cl-1041: 6-(2-[4-(4-fluoro-benzyl)-piperidin-1-yl]-ethanesulfnyl

} - 3H benzooxazol - 2-one Co 101244: . o

35%5( 4- hywogﬂg&%g&xy) et hyl]- 4.- hydr oxy- 4- (4- net hyl benzyll)(P’Il‘/B%EOIO(Sj/IO(pO%SZ EMD
6-[ 3- (4-fl uorobenzyl) pi peri di ne- 1-yl ] propi onyl ] - 2, 3-di hydr o- benzoxazol - 2- on
CP- 101, 606: -8- :

(1S, 2S) - 1- (4- hydr oxyphenyl ) - 2- (4- hydr oxy- 4- phenyl pi peri di ne- 1-yl) - 1- pr opanol
Ro 25&@8itive to blockade of NMDA receptors [Dickenson, A. and Besson J.-M. (Editors): Chapter 1,
e 871 st el OF RaalgeSial Snd Crapier 5, Sp. TROL1E3: MedtinRE! of a7
er yt higpasdihithan?z BrbitRefy AR éfd(lﬁ‘élféﬂf ya?xheﬂﬁelir) CdntRil QPR %@%‘f

(+) -S%t hyl -klagﬂ?ll-di hy ro-5H—éi benzeo a,sgiécycl ohept en-5, 10[1%?111#%&1 use

f or maPain. Spyngdrovertaga@erlinyel997 JfTherefoiey weafstd daec secbnd phaseanf fofmaliil testetd
formalyn into the hind paw of rats or nj s known to eljcit a biphasic

pai n- F‘éﬁ’%‘it%?az%é‘ﬁa?fﬂw dhechoqpounds, i pivelgihition Y the %qepﬁxfgpéqui Gf FesRonse,

| nj ur gehsRved B Serfelt HA0R L4 ' ents
detected In the %%g%gﬂgnanﬁ% ?1? Elr%gfelétnt er vg?{égﬁfggﬁﬁgg%ﬁ fﬁﬁ%ﬂ}uﬂeﬁ%}t f}%\%fgka\%i’,t h
peak &gt el.:tForatalinTesit Mitem Wseful Technique\for EvedbatiyDAild @amfyesics Jaumal of

i nvolyed in the s&g}gnd phase aof response to formalin injection and this
behav rGHiesfiepeEMeHods, 1¢ (IRBEPITAITE SHEET (RULE 26) WD 2006/ 010969

PCT/ HU2005 L . Dl g D on,
A and-Besb ol kg Cuk Mol NORL oD A A TRl M PAGHE A bipeti el
Anal gedlidfoodnwhsGhaidrewndor gproxl 86-hbds buvkhd snitgils tekd feserdceass to 20 % glucose
Hypersensitivity: Excitatory Am no Acid Mechanisns and_Their Control - In
Phar nalBiieRyyThsranimals weragHowerk | houy aceijmatzation peripd dry ajglash sylandsr €cc. he ciised
the s sg. qf i.n ot . ragterjze t ff] Lonpounds
i b S el mgPE R o8 itleed RuuGREL AR, SRR Mo BEARY, SR

i ndi cabradioanThe st sutntdneed wagaiupsdnded &5 98 kkyer-80! LIGegl pori BB Mveighf).n
[ Hunskaar, S., et al.: Formalin Test in Mce, a Useful Technique for

Eval ua®d pémivisteredozallydsi gavage) Bumimbefore thewarmelin iniecsionNBe pbof! % fornabsis)
69- 76 | e al bi | i | i 2Q-25 . d.. Prior, t
e bt i BBl B e b g sy R i

ani by Hifthe! 4EbiARE 28 Sho ool Sy GHad 1RERurcd Thoth 1200 JBNRIR ARERIS HRARin

e )

allowed 1 hour acclrnatization period in a glass cylinder (cc. 15 cm in
di anetigedtiont Henthasietedminatiom of BBed Yaded, vesivusrdbees (at teastfive) of the test aehstnbeshi nd

t \?\BL?\I% tgl%/tsgm) %%ﬁ)rs\@t%g&p %,rggieg%ter%ultg %?{S}e?s% % % mbﬁl%%poef%jg grrjenngnt%))y
licking relative to a vehicle control group observed on the same day. EDsp values (i.e. the dose
yielding 50 % inhibition) were calculated by Boltzman’s sigmoidal curve fitting,

Measurement of spontaneous locomotor activity in mice

Male NMRI mice weighing 20-22 g were used in the experiments.

Spontaheous locomotor activity was measured in a four-channel activity monitor. The
apparatus consisted of acrylic cages (43cm x 43cm x 32cm) equipped with 2 x 16 pairs of

‘ ‘photocells along ail the bottom axis of the cage. An additional array of photocells (16 pairs) was

placed élong two opposite sides of the cage at the height of 10 cm in order to detect rearing
responses. ' ‘

Experimental groups consistéd of 10 animals, Thirty minutes after the oral administration
of the test compound or véhicle (tween-80), the animals were individually placed in one of four
cages‘fo_r one hour. Horizontal and vertical movements were determined as the number of beam

interruptions for one hour at 15 min intervals.
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and adm nistered orally by gavage 15 mn before the formalin injection (20
Al of | %formalinin 0.9 %saline injected subcutaneously into the dorsal
surface of ' hi ndpaw). The tinme spent by lickin b of the
I nj ected %@Q%@hﬁﬁgsur ed from20 to 25 mn. after the fgfﬁ{zﬁést/dioﬁ?éction.
For the determ nation of ED50 val ue, gari ous doses (at least five) of the
test substances were given to.group3”0f 5 mce and the results expressed as
% inhibition of the tinme spent b licking relative to a vehicle control
group obseMgar 2oHEt %hgﬁz@tdagcﬁvéwatav@ﬂ eh goup washealeidated thérepetcengrabo %

I nhi bition re | cul at ed by Bol tz v S_Sigmoidal curyv ittin

VeasuF IR “SRPERE TR i ShESo el Rdiey Weiy fre@ihel o gapohnd s
vei ghtagidéfd2id eaudeNEcdta®dr isAmiulfiof XPRN! 1P Bifect SResied SPEHI TachhSO H b&Im
activity was neasured in a four-channel activity nonitor. The apparatus

consi Htampipns Eiopsequentiyednsey defined as frde of stiBalatory ectidnp@ddAmdc) proguced 168s pai r s
of p@_@%ggg}ls al ong all the bottom axis of the cage. An additional array of
phot o I ff’gmﬁﬁ?'rs) was placed along two opposite sides of the cage at
the hei ght Tgle H0 sE&é NhOT1ERltst BbtaREE Ghith BfneNEkledt@B ra@mg&ms Eypoerd prREdnel
groups consisted of 10 animals. Thirty mnutes after the oral admnistration
of t hinvertinn amshihsimeloss bergyl-piperidinompalog®s, int the aaaigasit enddeeomotai- edtivitnl | y

| ' f ne_hour . ' . and i cal .
her o SAPTARNER as A hend ey Bf eRBaATOREELY AU e 1 BF BifSinke of il s -
| nt er yitedd oPWEipld bbiE [SHREL (4 g?%kg}&ﬁé%gﬁﬁig%@&%-ﬁﬁﬂdﬁp%%%%@- -9

Mean SE of horlzontal activity roup was cal cul"ated then

per ceandi A" =o(Hereged-piperpdindey)-(6-hydzoxye i fhehzdimnédeazol-2-yt)rmeetheanbnedr oup wer e
determ ned. A conpound was consi deieg to cause | oconotor stinulation when
its effect exceeded 50 % i ncrease i i nterruptions. Consequently,
Odo.se's, ded aﬁ#e%tf@eﬁltﬁg twb P pls Ut |£aB0hibts Y bl leSCa R ebfisir ¢ han 50
Yoincre ; . [ S0 “SOME Ser ected conmpounds
of the present igavtivityi(DMAD st [Gulduistinsef therapéutipimdicésdlie anal ogues in the
anal gesi ¢ and | oconotor activity tests. Thus ExI - "A" and Ex6 - "B" pairs
structurally differ only in the presence of double instead of single bond.

["B" - A=benzyt=piperidhir= %Jggliég’ﬁglﬁgéﬁ&‘lhgsﬁﬂdm =—2=yt)=Tettranong,
Formalin LMA Tl
Compounds ED50 mg/kg | 0°S€ %increase LMAgree/EDso
of ' -~ mg/kg ree=Te
: N 15 27
~ Example 1. 2.6 30 &3 5.8
3.75 0 |
Example 6 0.43 7.5 55 8.7
' 15 69
benzyl-plperidines ,
Formalin LMA . Tl
Reference | proo o ono | dose soincrease |  LMAvayEDso
compound P MY mgikg . ree’='8
“A” ' 1.6 1.875 80 o <12
“B’ 17 | 1875 90 1 <

SUBSTITUTE SHEET (RULE 26)



and "Al' =

(4- benzyl - pi peridin-1-yl)-(6-hydroxy-| H benzoi m dazol - 2-yl ) - met hanone.)
Tabl e 3 CQag 3fokRidegstt i on of the two types of NR2B ant agopéftzbedehdsial i n
test and loconotor activity (LMA) test. Calcul ation of therapeutic Indices
(TI') benzilidene-piperidines Formalin LMA TI Conpounds ED50 ng/kg

% ncrease LMAIMIED50 of g ng/ kg Exarffl-e 1. 2.6 15 27 5.8 30 63 3.75 0
Exanple 6 0.43 7.5 55 8.7 15 69 benzyl -pi peridines Formalin LMA T1-

Ref er ence Atvdgesivoapomomr EBHAtyndptk fornbé kan-Sélacive QD AVRcepter BREGonist MK 6°
1.875 0 <1.2 87590 <1.1 SUBSTI TUTE SHEET ( RULE 26% 2006/ 010969

PCTI 1%2‘%5%5’5@60‘@%?82"6 Brgniegenists CntP4doSer Newtose APpsyaR0P. 126(Parh@): Abst

non by 801, and the sel ective NR2B
ant a;%n?gﬁtﬁh%lﬁ?g&%%ﬁ%cgg%ﬁ{T%ﬁ 26(Part 2): Abst
527.4:),CP-101, 606 and Ro-256981 arEalfleden in Table 4. Table 4

Char acte:ézatlon of, NI\/DA ant agoni st reference corrpounds |n formal i.n test and
| oconot ok Ztig U2 antagg T eTICe & rpalinfest and

reference COWB@&!H&M Egﬁﬁﬂ f 'm%es-[ Calculation of therapeutlc indices (TT)

reference compounds
Formalin LMA Ti
Code of
reference ED50 mg/kg | dose mg/kg | %inc. LMA¢ee/EDsp
compound
0.1 114
MK-801 0.15 T <
0.3 217 '
C1-1041 . 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% inhibition of formalin response,

respectively, at 20 mg/kg:

It can be-seen that the non-selective antagonist of the NMDA receptor, MK-801 increases
locomotor activity in the pharmacologically active dose range. This LMA stimulatory effect is an
untoward side effect. Certain selective NR2B antagonist compounds like the reference molecule
CI-1041 or benzyl-piperidine compounds [“B”] and [“A”] described in patent application WO
200234718 show no 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 6-fold analgesic doses -
(Table 3). This strlkmgly different profile was surprising after the seermngly minor structural
modlflcatxon ,

NR2B aritagomsts with large TI may be particﬁlarly advantageous for pharmacotherapy of -
diseases that might be treated with NR2B antagonists. Among benzylideﬁpiperidines there are

compounds with high efficacy in persistent pain model and with high therapeutic index.
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Code of reference ED50 ng/ kg dose ng/ kg % nc. LMAfree/ EDSO conpound MK-801
0.15 0.1 114 <1 0.3 217 Cl-1041 2.4 10 137 <4 Ro 25-6981 >20 CP-101, 606
>20* * CRyd%hedflfodnd Ro- 256981 resulted in only 38% anq,cll%%i'opﬂbot%%zi on of
formalin response, " respectively, at 20 ng/kg. It can be Seen at the
non-sel ective antagoni st of the NVDA receptor, M-801 increases | oconotor
activity in the pharmacologically addi-ve dose range. This LMA stinulatory
effect is an untoward side effect. Certain selective NR2B antagoni st
conpCempismids lof thd preseriteneention molseess eich Ghert Fddounabld erofile regapding gosséble
conmppunds ["B"], and [."A!] described in patent application WO 200234718 show
no s@ﬁﬁ?%d‘ﬁeh@f‘\ﬁé% O‘E%Pﬁﬁ’g%‘icwaﬁ anal gesi a and those stinul ating

| oconpt orpyREGAIBMI 1S, Lre: \ ' I,y Gl ymits of the
P A i e A s e LR A
hy pexsattviewedy recently 1 fLolfids dRkdromsologyl & €Bherdpeatits $7,. SFBHE063)]i inclhde y
different profile was surprising after the seem ngly mnor structural

modi TRephERia, sgm 8 slitsases gianis ghisgeser exiigfoenh ayaked by drpgxia and

adv ! ; o e LS ' : M th
RoE SRRag alt FIRALEBURChRRY Bia pihGRRERY ML MO MRS " g
ef f i dsweyal painafrany stighit [Buai InPhartiatolg @9 i 1t T8(RO@h].t her apeuti ¢ i ndex.

SUBSTI TUTE SHEET (RULE 26) WD 2006/.010969 PCT/ HU2005/000082 -11 Conpounds
of the priddsein thevedyceg $i & lablihcampaged 10,007 sakecEve NP Acantagomisth, ng

pPOS S\ It C: 1S ' L t s gl rs

i oRe selaREE B efis hay 10 BAAK) B AR RAE STEIE e SR EES
as reffacHve uck Ge HmyotidphicObicra scRRRISTENGESIOReS, 20LBEHEL(1999)], Withdrawal
55-85(2003)] include schizophrenia, Parkinson's di sease, Hunti ngt on's

di sewsdromss ft &goxrehalyopivisisert dogaing {Bxug anthelcohol Depend., 59, 1-15 (2000)],
muscular spasms [Neurosci. Lett., 73, 143-148 (1987)], dementia of various origins [Expert

Opin. Investig. Drugs, 9, 1397-406 (2000)], anxiety, depression, migraine, hypoglycemia, .
degenerative disorders of the retina (e.g. CMV retinitis), glaucoma, asthma, tinnitus, hearing IQSS
[Drug News Perspect 11, 523-569 (1998) and WO 00/00197 international patent application].

Accordingly, 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
disease, Parkinson’s disease, Huntington’s disease, pain and chronic pain states, such as e.g.
neuropathic pain.

The compounds of the invention as well as their pharmaceutically acceptable salts can be
used as such or-su,itably in the form of pharmaceutical compositions. These compositions (drugs)
can be in solid, liquid or semiliquid form and pharmaceutical adjuvant and auxiliary materials
can be added, which are commonly used in practice, such as carriers, excipients, diIUentsn,'
stabilizers, wetting or emulsifying agents, pH- and osmotic pressure-influencing, flavoring or
aromatizing, as well as formulation-promoting or formulation-providing additives.

The dosage required to exert the therapeutical effect can vary within wide limits and will

' be fitted to the individual requirements in each of the particular cases, depending on the stage.of = .
the. diseasé, thé'condition and the bbdyweight of the patient to be treated, as well a5’ the

- sensitivity of the patient against the active ingredient, route of administration and number of’
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I schem a, seizure disorders, drug abuse, and pain, especially neuropathic,

I nfl ammat ory and visceral pain of any origin [Eur. J. Pharnacol.,

429, 71-78(2001)]. Due to their reduced side effect liability conpared to
non- sel ecO06MA926%ant agoni sts, NR2B sel ective ant agoni REWHE205000082 utility
I n di seases where NVDA antagoni sts nmay be effective, such as arnyotrophic

| ateral sclerosis [Neural. Res., 21,12309-12 (1999)], w thdrawal syndrones
of e.g. alcohol, opioids or cocaine.[Drug and Al cohol Depend., 59, 1-15
(200 I Shes ntia of
var i gtajﬂs %?ﬁ%?%g ?ilfxpert %%o{}ﬁﬁiéﬁwgs?hg%gﬁ;% usld‘%g%%ﬁ’ lgjb%a%%) 05 g((Pﬂgnm ety,
depr é@sﬂ%mdmgm)@rswmshh@n@hya&m the knowkédg@ofe!hapamtcbb&met&eds of the retina

(e.qg. etinitis | aucomp, asthpg,, ti nltus hearj ng | os News
bor Spect The riBimasabtiod cEsreionsesootting o 1ashEs (REPORA aﬁ%&fi\ﬁs o ¢

app! beedédt m]enu&pﬁgfaﬁy @eﬁtxm @M gFidous efraaﬁ% efditdign 69 gecdinid 1%,
i nvention may be benéeficiall used for tThe tfeatment o trau%natlc injury of
br ai of oourstppmiblc thadl the ameualnufetharadﬁm uxgeq:ohmxﬂemcsemb comppsitiods exeedsnthat of

pain, with _a .SY of drugs of abuse e.g. al cohol, opioids or
cocaPH%erof é%gnﬁﬂ%&ers chronic neurodegeneratlve dirsorders, such

as e.g. &1 @ﬁﬁm L gt an: se,

pain and c ronﬁfoggllsr?gs tates agégggdl%ﬁlgoﬁugﬁszg%?%pfgy E %!g'tmet$hcgég§%aMOunds
of t hapsuley,epills on lyophiledell pravdeh empoylesusaficlefior rﬂwpﬂeparaﬁme of &ijeetions | Liguid¢an be
used as such or swtabl in the formof phar rraceutlgip corrp05|t|ons These

conp&RPesHns @ze tesipiectahle #d mfnsable |cemppslaeﬁs@| tlyid medicines, pagking fiw
phar HP@@USE&Q qu?dilcaié@'a&ufa{lé’ caﬂxﬁe' bﬁl%e&?t Bk crEas b&aﬁ%%ﬁ%&}%% %Hdar e

comonl'y” use as carri'ers, eXclprents
st abishppositcieswet ting or enul si fy| ng agents, pH and osnotic

pressure-inf| uenci ng flavoring or aromatizing, as well as
gs

f or mul at i 59F e sa¥R Pha srple ddminsiration tbiscuitablad @pecnh@m@@uthq%éom@%tg@s

requi r her eutl fe [ s and
w1 bR B JoitspalaRHE R Al offe B Bl e Wl ol
cases, fedqmﬂ lef @r @rhalf) ehisd @ﬂﬁm@th amﬁereef S‘é@ﬁ QosdgBan@oat & porRbRAMwhIE

bodywei %ht of the atlent to be treated as well as' the sensitivity of the

pat i an bagwvderedt wgharowe@ promoting dret halvingtes, quatteringiofithe tabletan cader tAunber

T 2006/ 010969 PCT/ HU2005/ 000082 -12 daily
t reate%‘iﬁ?' lm’l"H%tera ﬁ%‘&“"iﬂ’ same‘%’t? e adVeJREPHEN i ent to be used can safely
be det er mggigsRYn be coated with an acid-soluble layer-in order to asstire the release of the active

ingredient content after leaving the stomach. Such tablets are entenc-coated A similar effect can

be achieved also by encapsulating the ac'uve ingredient.

The pharmaceutical compositions for oral administration can contain e.g, lactose or starch
as excipients, sodium carboxymethylcellulose, methylcellulose, polyvinyl pyrrohdme or starch
paste as binders or granulating agents. Potato starch or mlcrocrystallme cellulose is added as
AdlsmtegrauOn agents but ultraamylopectm or formaldehyde casein can also be used. Talcum,

. colloidal silicic acid, stearin, calcmm or magnesium stearate can be l;sed as antiadhesive and
lubricants. o ‘

" The tablet can be manufactured for example by wet granulation, followed by pressing.

The mixed active ingredients and excipients, as well as in given case part of the disintegrants are

granulated with an aqueous, alcoholic or aqueous alcoholic solution of the -binders in an

appropriate equipment, then the granulate is dried. The other disintegrants,' lubricants and

antiadhesive agents are ddded to the dried granulate, and the mixture is pressed to a tablet. In

* given case the tablets are made with halving groove to ease the administration.
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the attending physician skilled in the art in the know edge of the patient
to be treated. The pharnaceutical conpositions containing the active

i ngredi ent according to the present invention usually contain 0.01 to 100
ng of actwOa0i6egee®li ent in a single dosage unit. It is, PCOBHWR0M®eSpOSSI bl e
that the anopunt of the active ingredient in some conpositions exceeds the
upper or lower limts defined abovej3The solid forns of the pharnmaceuti cal
conpositions can be for exanple tablets, dragees, capsules, pills or

| hili | | 1.h i f jinjecti . Liquid
conosi ¢ 105 S Bl BERRMe BRcatiEirin et U R UEC B ket MR BORE: of s
pac Khﬂi@afiéslbjﬂ‘{)re%élﬂﬁ. B giRen caRithd tiblet 68MRO80HtDBF usHE dithied iR RoBly

bal sans, creans, shaking mixtures and suppositories. For the sake of a
si myped Huthernhermacentical practige,Sor extinple istabilizerspflavaringe gelosing agenp suth #5ons

COnChEET HIRBRC VA DL SALAID, B clelfec BRI soflant RN AR ¥, © O
t hepeBivinybygiroldsagealsinhi fhadpRats; ehlcifmbdafichate\iodhcoldily BEnBOYslRANIgcs\M t h

grooves pronoting the halving or quartering of the tablet in order. to
exa@ioma AgeRta Toeroxidee Pigsepnts, esic.alothet case afhespswles wee mmghueeliofrthe atéte et s can

be w t.h, an _acid-soluble |ayer, in order to assure the .rel ease of the
act iqg\é&%lgwgaflggﬁ‘ee?ﬂﬁé%ﬁfé%’{lﬁ%df]%‘?c%égﬁ‘ng the stomach. Such tablets are
enteric- %@h@@ral%oﬁ?&iﬁ@ﬁs, ¢b1f S@inplefuspBRichSs NiyeyRd elitifOcaavb omedtilsaid ng the
active ingredient. The pharmaceuti cal conpositions for oral adm™nistration

can veaden glyeols, ajls, dlealtobss eoloring and flavoring agrats.pi ent's, sodi um .

car boxy hyl cel l.ul.ase, . net hyl cel |.ul ose, poJ yvi.nyl rralidine or starch
paste s TP R ABHTSFAsian L FREPRYHAR & fopapizted BisupResitgnes oL ARLFSSTHA | i ne
cel Igy j ; Al S b Qo £ t j r

For PR B AT beolfe M h e TP Bhfer, o] B PRIR Y

st edlarrierscah be wegetablevails) sachuas bydrogeabted vegetibde oids driglycarides af KesCiedattynd

| ubri-cants. The tabl et can be nuf actured for exanp]e by wet granul ation,
f ol 12 q(H59fefﬂb§é @%@mlﬁhémﬁe&ggé aE4e, 82 VEPRLY Ry S faﬁrg%%t; Bs wel |
as i %ﬁ’%x ALt gueous,
al co gﬁgéﬁ%bru : quegﬁé&%ﬁ%ﬁgﬁfﬁi@% Fhﬁ?{)@aéﬁwtﬁ%@d%& ﬁ%oéﬁ?rﬂes‘é&rr]é Bglgg?%pri ate
equi pnmentFortpaesntdrileadpminivacide the cdmpegtion efonbiited as injeegpmasulwionl &br i cant s

and antjiadhesive. agents are added to the dried Ogr anul ate, and tanbé m xture
i s pResdeduing the inigston sofutiondh aelivedngredinats aradistolvedia digtidied wiaisk aREPYi ng

gr Oqﬁ%iff&eﬁf"érgarhp ?ol@gm,ngu%fl ragtgilﬁ'alethers, in given case in the presence of solubilizers,

for example polioxyethylensorbitane-monolaurate, -monooleate, or monostearate (Tween 20,
Tween 60, Tween 80). The injection solution can also contain different aukiliaries, such as
cbnserving’ agents, for example ethylendiamine tetraacetate, as well as pH adjustiﬁg agents'and
buffers and in given case local anesthetic, e.g. lidocain. The injection solution containjng.thé
active ingredient of the invention is filtered before it is filled into ampoules, and it is stgfilized-
after filling, '

If the active ingredient is hygroscopic, then it can be stabilized by liophylization,

The following examples illustrate the invention without the intention of limitation

anyway.
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SUBSTI TUTE SHEET (RULE 26) WO 2006/ 010969 PCT/ HU2005/ 000082 -13 The tablets
can be made directly fromthe mxture of the active ingredient and the
proper I by pressing. In given case, the tabl et coat ed by
usi ng addlu%’lbvzlggﬁr/dclggrgﬁ?mnl y used in the pharnmaceutical pr a?’tcisr@g&%f’%&oogyarrpl e
stabilizers, flavoring, coloring agents, such as sugar, cellul ose
derivatives (methyl- or ethylcellul od4,- sodi um car boxynet hyl cel | ul ose, etc),
pol yvi nyl pyrrolidone, calcium phosphat e, cal cium carbonate, food coloring
agents, food laces, aroma agents xanopledxi de pignents, etc. In the .case of
capsul & f h I ngredient, and the auxiliaries is filled
into 6} Kot ZMIIERE0pA B AMAONS,  syrups,

el i xi I‘é 1%@@4 %ﬂltﬂnl’%@F% gvat er, glycols, oils, alcohols, col ori ng and
flavorrng agents mnistration the conposition is fornulated in
supposi t orUeder cargar, ytot & stirred rsolutonpad $33.2rgy (108N nexsl) af Nibeszylel-piparident i ve

I ngr pository. _Carriers _can be

veoot e g %iéZwsaé?wiﬁq'»ﬁ')%%&fﬁﬁfm%& i Blediy a5tk (AIGRIGHR 58 ot

Cl2- fer afl '
o S 40 NGB 13 Yl VA BTS8P i
adepsmintareds piresi foo2 h 4120 %el%mb@&sﬂ&ml Baddeddiop Wiss poufedrinfpal5e0 g ba|
adm ni.stration the corrp03|t| on is formulated as injection solution. For

manuf Watehpd F3imReed it dicthylsethen iThe qraenia dayey ds idsigd covier spdiva sulate s8d ved in
di sti éclnﬁgnd’@éde'i‘h@?ﬂ/dé’grodu@t glufsé % %{tg{ége@gs%vent s, such as glycol ethers,

in given case in resence for exanpl e

polio lidene- i ﬂﬁterm@ﬁi»dhwmtee -nonool eate, or nonostearate (Tween 20,
Tween 60 Tween -80) .- The injection solution can also contain_ different

AU 1§ ar | 6B aatind Aelutigl 06 Gre prey sl SR G ds g g HisnecpiasEare

| ocal C s diieh 1 219 iRy S5 CRRRERD B Aot Ru BB RE °°°
act i veropngise @t @MC.Ofhel R@ctidly Silkiudd isl tirfdd! 4t€0 eg ﬂbefmr@dl fefluged fdrl BH, 8RO
anpoules, and it is sterilized after fillin t he active |ngred|ent IS

hygr o@@@pmtéated hech thet residuebis disgebvadi inedl 1bef mie l irefhxied rfor e Thelteasiong
exarrpl Sl %ﬁ?r%ﬁr@%%ﬁgi{ \é%iqglhgg)cvr\glsttdmozed W1B1 ac!e?c;n%r%o y1er ?63 % g (‘9(? i I%%

anywalf**
the tltle compound. Mp.: 186 °C (acetone).

1¢) N-Butyl-N’-(4-methoxy-2-nitro-phenyl)-oxalamide

To a suspension of 44.0 g (164 mmol) of N-(4-mcthoxy—2-nitro-phenyl);oxalamic acid
ethyl ester {J. Med. Chem., 18, 926 (1975)] and 330 ml toluene 16.8 ml (170 mmol) of n-
butylamin is added under 20 °C. The reaction mixture is stirred at room temperature for 10 h,
then concentrated and the residue is crystallized with diethyl ether, the precipitated product is
filtered off, washed with diethyl ether and dried to yield ;45.3 g (93.3 %) of the title compound.’
Mp.: 127-128 °C (diethy] ether). |
1d) N—g2-Amino-4-me&10xy—phenyl)~N “~butyl-oxalamide

A mixture of 27.0 g (91 mmol) of N-butyl-N"-(4-methoxy-2-nitro-phenyl)-oxalamide,
1200 m! of methanol and 7.3 g of 5% Pd/C catalyst is hydrogenated for 3 h. To the reaction -

| mixture is added 600 ml of acetone. The catalyst is filtered off, washed with acetone, the filtrate

is concentrated and the residue is crystallized with diethyl ether to yield 21.8 g (90.1 %) of the
title compouﬁd. Mp.: 180-181 °C (diethyl ether). | |
1e) 6-Methoxy-1H-benzoimidazole-2-carboxylic acid butylamide
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WO 2006/ 010969 PCT/ HU2005/ 000052 -14 Exanple 1
(4-Benzyl i dene- pi peri di ne-1-yl)-(6-hydroxy-| H benzoi m dazol - 2-y1) - met hanone

| a) 1- Ben | i dene- pi peri di ne Under argon, to a Lr i on of
133. 2 %{33606%%¥0f N- benzyl - 4- pi peri done (Al drich) Z’%&ﬁ@%ﬁ‘%b@é nmol )
of benzyl phosphonic acid diethyl ester (Aldrich) in 1350 m of

di met hyl f or mam de 40.5g (60 %, 37-35mvpl) of sodium hydride is added at 0
C. The reaction mxture is stirred for 2 hat 20 C, 100 ml of ethanol is

added dr &mdes smtrognm;r éd.0' rg o(1580@nm@l) obf Ne(Reminnd-methoeybbehyl)-N hbudi-et hy|
ot asalam R 8Ek 5 A6 kialy E%«ggggx&%g's%z“ 241 fisn Widperiine B 40 ° T
4-b | i t f

%A AciSh mpddB@& aglplr}gr@a@%enzy -hl;ﬁat?d giddﬁ&qg fﬁ@i 4P nrrg %Q@ Brol) in

previously o talned ene- pl peri |ne
2 1 cohcegiretel andetht aesd@) mhm(emx’kuthntﬂO) rn(bfof hr-lodxhne. dﬁtmyﬂecrﬂndamdqfrodun'atse i's

add ro e C. The reaction mxture is stjrred at 0 "Cfor |h and
et Fieeed 1B, ashod Firhesgim 8uh dral Gy iBHEa T8 (GL3 002 the T SOmPORE MPL 1 o
met haggh I for 1h. The reaction mixture is concentrated and the
re5|due Pscg%ys?ﬁg |zed wth acetone to yield 103.25 g (70.1 %9 of the

titll dH-Mnzoih ez cle Qaceh aciic)

N-Butyl (4- met hoxy- 2- nltro phegg/l) oxal ami de To a_suspension of 44.0
(164 mm% THRRE OF 26} BoldPSommoly et Staetheny- Hil-bensaiwidazple-2-eathgylie #eigy [J

Med aﬁ@ gg@ﬁﬁlu%%(%r§5%;oa(ﬁ%gs ﬁ&roﬂi‘oxﬁl la‘dﬁnﬁ % 5[1 11(0128 lﬂ tﬁ’Jn n-;

butylamnlsa ion mXture is strrre

t enpeflatedrfer 1h. T Mixtutehie osled e fiohttegtheriade  the pfd%ﬁhtit&ﬂ prad@dtyssmc&ddl zed
with diethyl ether, the ]?I@CI pitated product is filtered off, washed with
di etof Wikl it atel LpELD eyirel| and glsied toyyiehkl4s3 gy 702 %xef the title cemm@énd

w( i\’liﬁé?}%%@ E%h(‘}l%t thﬁlkleﬁ;r;ar?ﬂ %S% | -oxal amide A mixture of 27.0 g (91 mmol)
of MM@&WW“N and
7.3 g of 5% P cat a ydrogenat e 0 the reaction mxture
i s added I’SUI:DXtm‘d of 0 gcﬁbl dmamolyioé 6da!dmxyéH be;!;lzmnild@oba caftfoxilivaasiick 3. 2wink h
RGO TP GG gL g LN R T WA SRl

g(11.6 mmol) of HBTU and 65 ml of dimethylformamide is stirred at room temperature for 16

h. The reaction mixture is concentrated and the residue is purified by coloumn chromatography

using Kieselgel 60 as adsorbent (Merck) and toluene : methanol = 4 : 1 as eluent, then the

product is recrystallized from isopropanol to yield 1.1 g (29.4 %) of the title compound. Mp.: 148

°C.

Example 2
(6-Hy. droxy-1H-benzoimidazol-2-y)-[4-(4-methyl-benzylidene)-piperidine-1 ~yl]-methanone
8) 4-(4-Methyl-benzylidene)-piperidine hydrochloride |

The title compound is prepared from (4-methyl-benzyl)-phosphonic acid diethyl ester -
(Lancaster) and N-benzyl-4—pipeﬁﬂone according to the method described in Example 1a-b. Mp.:
220 °C. : _

b) 6-Hydroxy-1H-benzoimidazol-2-y1)-[4-(4-methyl-benzylidene)-piperidine-1-yl}-methanone

The title compound is prepared from 6-hydroxy-1H-benzoimidazole-2-carboxylic acid
(Example lc-f) and 4-(4-methyl-benzylidene)-piperidine hydrochloride according to the method
described in Example 1g. Mp.: 82 °C (isopropanot). '
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title conpound. M, : 180-181 C (diethyl ether). le)

6- Met hoxy- | H- benzoi m dazol e- 2- carboxylic acid butylam de SUBSTI TUTE SHEET
(RULE 26) WD 2006/ 010969 PCT/ HU2005/ 000082 -15 Under nitrogen, 41.0 g (154
mol ) of WO(R0&EI99- 4- net hoxy- phenyl )-N -butil- oxal am deigHB008/008082at 240 C
for 10 mn. The mxture is cooled to roomtenperature then 300 ml of
acetone is added, and stirred for 1 . The precipitated product is filtered
off. The filtrate is concentrated and the residue is mxed with 150 m of
n- hexane. The precipitated producﬁ é! |Itered of f, washed with hexane and
dried to yield 26.5 g (69.5 %" of |l e corrpound Mp.: 125-126 C

(n- r[dgaxmyord-bgn@@%ﬂé)ﬁy,seﬁaiﬂaen}m(mhdaﬁga%m-b@ﬁzdmﬁ&izjor-z@ -thethafione ur e of
26.0 g, (105 mol 6- et hoxy TH benzoi m dazol e72-car boxyl I ¢ _acl

but i Datal4rElugser -Lf"sp‘nu- chg)-wipgrding hvdrpehklendeni ¢ acid is stirred at 110 C

o 8 b TR Gaugd i (yregfag?(f grrog@ R itial B oOhitte! R BbIcpE 2t ure,
ot TRtralsatlo) 3529, mlyalwm ard B-Berk 964 Biphidee dcberdirigtfoahe ST bscrib.
wat er

( 4- BBARAM lﬁsb erl%é ﬁe 1- yI) (6- hydroxy IH-ben20| m dazol - 2-yl ) - met hanone
.“. )F 0 [Belyi% d% —1er e- }— 1' [H-be _;__.- idazol=2; Q-methanone .

6- h
tri et hyl aThe) uua c%l;ﬁauﬁdls réﬁmid) fr@fn é: walmm@oﬁua@zdlazrwrmxsﬂﬁ@@&morl de,

44 (11.6 mmol ) of HBTU and 65 Jn?dlrrethlforrramdels stirred at room
Xamphee 1¢-6) anded- (ﬁﬂumban@abdan@hpmudm éydrgc@@ﬁé@ peqoadiag tarke melodesi due

|s | col.0 o] u5| g Kieselgel 60 as adsorbent
(I\/Er ?%%ddntb%F li% ﬁgllbg bi%oigﬁ) gl uent; then the product is .

recrystallized fromi sopropanol tgxyﬂ,ﬂ G119 (29.4 W of the title
corrpound I\/p 148 OC Exarrpl e '
Ao/ " - -

QU benzy p / 4(6¢hydrox it 1 2ol 2-yhinpethaninee- 1- v11-
met han e :il - 4-l\/Bt I,-be zylide i peridi ne hydrochl oride The title
co e € < | ) - phosphoni ¢ acid diethyl ester

&Z%?Zt ﬁgﬁ%@fm@ SosAY is ArBpaREd IR 04-BRIRI-GEr2gl) Iplob giBniERs e didBpiCEstded i n

(Lancaster) and _N—benzy1~4-p1pendon¢ according to the method described in Example 1a-b. Mp.:

205 °C.
b) 6-Hydroxy-1H-benzoimidazol-2-

The title compound is prepared from 6-hydroxy-1H-benzoimidazole-2-carboxylic acid

(Example 1c-f) and 4-(4-chloro-benzylidene)-piperidine hydrochloride according to the method

described in Example 1g. Mp.: 88-89 °C (isopropano).
Example §

. (6-Hydroxy-1H-benzoimidazol-2-

methanone . .
2 4-{4-Methoxy—5enzylidenez—piperidine hydrochloride - ;
The' title compound is prepared from (4-methoxy-benzyl)-phosphonic acid diethyl ester
(Lancaster) and N-benzyl—4-p1per1done according to the method described in Example 1a-b. Mp.:
176 °C.

b) 6-Hydroxy-1H-benzoimidazol-2-y1)-[4-( 4-methoxv—benzvlidene)—niperidine-l-vll-methanone

~ The title, compound is prepared from 6-hydroxy-1H-benzoimidazole-2-carboxylic acid".
(Example Ic-f) and 4-(4-methoxy~benzyhdene)-p1pend1ne hydrochloride according to the
method described in Example 1g. Mp.: 208 °C (isopropanol).
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220 C . b) 6-Hydroxv 1H- benzoi m dazol-2-yl) (4-(4-nethyl-benzylidene)
niperidine | -yll nmethanone The title conpound is prepared from

6- hydr oxy-| H benzoi m dazol e- 2-carboxylic acid (Exanple lc-f) and

4- (4- metsgy boobefvoyd | dene) - pi peri di ne hydrochl ori de accopdimw2603/0bdes2 met hod
described in Exanple I g. Mp.: 82 C (isopropanol). Il SUBSTI TUTE SHEET
(RULE 26) WD 2006/ 010969 PCT/ HU2005{p00082 -16 Exanple 3

[ 4- (4- Fl uor o- benzyl i dene) - pi peri di ne- | -yl - (6- hydr oxy- 1H benzoi m dazol - 2-yl ) -
met hanone a) 4-(4-Fl uoronethyl-henz ene) pi peridi ne hydrochl ori de The
title conpound is prepared fromgﬁﬂ?‘ﬁ%ﬁo benzyl) - phosphoni c acid diethyl

éi‘iﬂmé-'i 1 6-12 19 -ﬁﬂﬁ)dol-é -hielRMenb - 4
b| [ 4- (4- ”F"he@ﬂe-@mppynd Gﬁepl@}'aqgﬁrfmm6rh}@:¢xyyllﬂ~n¢®lda%axbnyylm—|aaér(i ofhendazol - 2-y

o ny Ao L O URg ey GREE Bt R RloEe DR e maethad deseybed

4- (&Eﬁ@@ﬂ@ig%yllqgeeqﬁ@ngyrl di ne hydrochl oride according to the nethod
describ i n Exanpl e . Mp.T 105-106 C (isopropanol). Exanple 4:

14- (4 Chl or o- benzyl i dene)--p| per Egamplel7 yl ] - (6- hyd
! A h a) 4-(4-Chl oro-benzyli dene) _pi peridine

- pi peri done according

EHHR : prepared from
(4-g %@tsbenzyl) phosphorl C aC| d diethyl ester (Lancaster) and
N- benzyT-7Z-pi peri done according to the nmethod described in Exanple |a-b.
Mp.:  20801-3) %6 ofgdiivexipgtepicoenf dimr[mﬁtaﬂb,l 12501% oﬁzlac(tdsec Hbefifo%henhpotitbdene)

5. DB 1B B ROGT GO o dot Besiec ORI f BhEpan siesrgs g of
: ( folfchil qn&oﬁedléﬂlhf: %ﬁ? 97 l% R %ﬁgﬁﬁy&@@g@ %!ra% %%%Qf) Cote h%?g‘ﬂéﬁd tyeydret hod

described I n
- 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 camuba wax.

c) 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 and 0.01-3 % of magnesium stearate
are thoroughly mixed, the mixture is passed through a sieve and filled in hard gelatin capsules.
d) Suspensions: ‘

Ingredients; 0.01-15 % of active ingredient of formula (I), 0.1-2 % of sodium h'ydrbxide,
0.1-3 % of citric acid, 0.05-0.2 % of nipagin (sodium methyl 4-hydroxybenzoate), 0.005-0.02 %
of -nipasol, 0.01-0.5 % of carbopol (polyacrilic acid), 0.1:5 % of 96 % ethanoi, 0.1-1 % of
‘flavoring agent, 20-70 % of sorbitol (70 % aqueous solution) and 30-50 % of distilled water. -

To solution of nipagin and citric acid in 20 m! of distilled water, carbopol 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 ingredient is added in

- small ‘portions and suspended with an immersing homogenizator. Finally the suspension is filled
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(6- Hydr oxy- | H benzoi m dazol -2-),1)-[4-(4-net hoxy- benzyl i dene) - pi peri di ne-1-y
| 1 - methanone a) 4-(4-Methoxy-benzylidene)-piperidine hydrochl oride The
title conpound is prepared from (4-nethoxy-benzyl)-phosphonic acid diethyl
ester (ﬂgf% and N-benzyl - 4- pi peri done accor di ngpdprubRsBos0d

descri bed | ga@g%)pl e la-b. Mp.: 176C. b) ¢

6- Hydr oxy- | H benzoi m dazol - 2-y1) 443&- nmet hoxy A

benzyl i dene) - pi peri di ne-1-yl|-met haRhone The title, conmpound is prepared
from 6- hydr oxy-| H-benzoi m dazol e- 2-carboxylic acid-. (Exanple lc-f) and

4- P -torthendssired Smal yolwan avithydipélediwaier pydithe shspspiige sawpds Brssed theoughe et hod
de i N Ex 1g. Mp.: 208 C (isopropanol). SUBSTI TUTE SHEET ( RULE
26?8%83%&%‘“’1”& 384“1%CT/ HU2005/ 000052 - 17 Exanpl e ‘6 ' '

( 4cBSugpdsitdeies: pi peri di ne-1-yl)-(6-hydroxy-1Hindol -2-yl)-net hanone The
title conpound is prepared from 6-hydroxy-| Hindo| e-2-carboxylic acid (J.
Chem  SBet Sachoumppositons §.03rk8% b ersvA ParAiEnheb vl PyULdOM of Weesaaccor di ng

to , i N e AT tQ): s : le 7

Pr g%oé;@g I W&ﬁ’%ﬁ%@%&?%&&%ﬁﬁ%@sﬁﬁﬁ%nsg (g% e%ﬁ%? feet@nlégﬁg f) ggé %gf active
i ngosldil ewt 367 °f gt Ehikird of5ActieOinghaliidnosad ldetdse i afixq@thmtio wigd ar ch,
5-15 % of pol y{&g\él pyrrolidone, 1-5 %of talc, 0.01-3 % of nagnesium

st dgmegenizato tained|migige &5 mpeldin ¢oddsd Wemand 2- 7. % of ul traanyl opectin
are y xed,. then are qranul 'n'_' granul ati on and pressed to tablets.

b) LErAYELLZEG DONCL PO E LOMPOSERNE: ( abl et s nade according to the method

descri bedsabeyiatian 6f meaiifdll oPlactosk 3y Rkde WRR BidMtilled wakerddt BfeetioRlise, and
gastrosolvent film or of sugar and talc. The dragees are polished by a

- nithe spletier isfiltesedase anrta hese setile spdutionc A Q8 b eelution of the active ingredient

of formula (I) is also made with bidistilled water for injection use, and this solqtion is filtered so
as to have sterile solution. These two solutions are mixed under aseptic conditions, filled in 1 ml
_portions into ampoules, the content of the ampoules is lyophilized, and the ampoules ate ,se:aled
under nitrogen. The contenfS" of the ampoules are dissolved in sterile water or 0.5 %

(physiological) sterile agueous sodium chloride solution before administration.
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0.01-50 % of active ingredient of fornmula (1), 1-5 % of sodium | auryl

sul fate, 15-50 % of starch, 15-50. % of |actose, 1-3 %of colloid silicon

di oxi de and 0.01-3 % of magnesium stearate are thoroughly m xed, the

m xt ure WO 98681886% hr ough .a sieve and filled in hard gepct/av2mspemwses. d)

Suspensions: Ingredients: 0.01-15 % of active ingredient of fornmula (1),

0.1-2 % of sodium hydroxide, 0.1-3j800f citric acid, 0.05-0.2 % of nipagin

(sodi um et hyl 4- hydr oxybenzoate), b 005-0.02 % of nipasol, 0.01-0.5 % of

car acrilic acid), 0.1=5 %of 96 %ethanol, 0.1-1 %of flavoring
SRy Ii2

agent, -of sorbitol (70 % aqueous solution) and 30-50 % of distilled
wat er. TO. New likfefityélic dakhsxg1i0 asidtntdd ddrfvafedsbiifemdfa ) 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 sodium hydroxide in 1 m of
distilled water, the aqueous solution of sorbitqgl and finally the ethanolic
raspberry flavor are added with stirring. To 8§ carrier the active
ingredient is added in it small portiong and sd ggded wi th an i mrersing
honogeni zator. Finally the suspensi op—~+%£ fil Nes=/SUBSTI TUTE SHEET ( RULE 26)
VIO 2006/ 010969 PCT/ HU2005/ 000082 - to the desired final vol ume with

distilled water and the suspensi on rup/is passed through a colloid
mlling equipnent. e) Suppositofies: / ¥or each suppository 0.01-15% of active
i ngredi ent of formul ax{d d 1-20%(of |actose are t oughly m xed, then
50- 95% of adeps pro supps > (forﬁfxanple Wtepsol 4) is nelted, cooled
to 35 C, and the m xture of actgve ingredient and |actose is mxed in.it

wi th honogeni zator. The obtained m xture is nould in cooled forms. f)
Lyophi |l i zed powder anpoul e conmpositions: A5 %solution of mannitol or

| actose is made with bidistilled water for injection use, and the solution
i s fWhewindederagingtod have sterile solution. A 0.01-5 %sol ution of .the

ive i ' f.f | i,s_al i 0. bidi sti.l]led,. f
o Ko ol Bbhen B rRigH fois oty BpRRCRY Alviebe Tt 1"
sol ution. JiR&RiItdIMEY SO hbloiseM StcHh CorMalSfén LRSS, @E—gﬂ;&%ﬁlﬁhﬂb%‘ﬁm&lw led in

1 mM .portions into anpoules, the content of t es is l'yophilized,
and the anpahstibgedhyen lkadegeanatom or halogen atoms, arylsulfonamido groups, _
Y is ~CH= group orr —-N= atom '
Z is hydrogen or halogen atom, C;-C4 alkyl, C;-C4 alkoxy, cyano, trifluoromethyl,
trifluoromethoxy group '
and the salts thereof,

2. A compound of the following group of 4-benzylidene-piperidin derivatives belonging
to the scopé of claim 1 ’
(4-benzylidene-piperidine-1-y1)-(6-hydroxy-1H-benzoimidazol-2-yl)-methanone,
(6-hydroxy-1H-benzoimidazol-2-y1)-[4-(4-methyl-benzylidene)-piperidine-1-yl]-methanone,
[4-(4-fluoro-benzylidene)-piperidine-1-yl]-(6-hydroxy-1H-benzoimidazol-2-yl)-methanone,
[4-(4-chloro-benzy1idene)-piperidi'ne—1-y1]-(6-hydroxy— 1H-benzoimidazol-2-yl)-methanone,
(4-benzylidene-piperidine-1-yl)-(6-hydroxy-1H-indol-2-yl)-methanone |
and the salts thereof. ’ | :

3. Pharmaceutical compositions containing an effective amount of the heterocyclic . !

" carboxylic acid amide derivatives of formula (I) ~ wheiein the meaning of X, Y, Z are as given in
claim 1 - or the salts thereof as active ingredients and auxiliary materials, which' are commonly

" used in practice, such as carriers, excipients, diluents, stabilizers, wetting or emulsifying agents,
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under nitrogen. The contents of the anpoules are dissolved in sterile water

or 0.9 % (physiological) sterile aqueous sodi um chloride solution before

adm ni stration. SUBSTI TUTE SHEET (RULE 26) WD 2006/ 010969 PCT/ HU2005/ 000082

-19 What WR2096/210969 s: 1. New het erocyclic carboxylic acedrameisoomes: vatives

of formula (1) Z Y N X< (I) wherein the neaning of X is hydrogen or

hal ogen at om hydroxy, cyano, Cl- Cfl @I_ kyl sul fonam do optionally substituted

by a hal ogen atom or hal ogen at ons, “Cl- C4 al kanoyl am do optionally

su t ut .a hal ogen _at om or hal pgen atons, aryl sul fonam do groups, Y is
G—éhl ?ﬂiﬁ °8’Pi‘ “Y\I:P‘S“ESHF Venqiog Baedad; onAreeizing ony el &8 M tioney - ¢4

al ke motﬁ%aj} ri fluoronethoxy group and the salts

t her eof zor(%matgddﬂn%bg@%ydd?%‘ﬁgow ng group of 4-benzylidene-piperidin

derivati \4e31019%ﬂ8cfagpnagarmg1hb heteswypléc cirbadylic atid amide derivatives of formula (T), -

(4-benz ene ri | -yl):(6-hydroxy-1H benzaj m zoI 2-yl) - et hanone,

(6- ﬁygﬁ%‘:}%gﬂ Wgﬁf,_écﬂf#@g%fm?sﬂ")m[%d@@%t ﬁg_ %fz%q 8) pi peri di ne-1-yl]

- met hano

[4-(4-1l Sc?(;arctgmgensze)c/:?ndﬂe 5’."65“ c]'ﬁ%gl)

- met hanone,

[ 4- (4-chl oro-benzyli dene) pi peridi ne-1-yl]-(6-hydroxy-1H benzoi m dazol - 2-yl)

- met hanone,

(4-benzylidene-piperidine-1-y|)-(6 oXy- 1I-(|"zndol -2-yl)-met hanone and the

salts thereof. 3. Phar euti-tal coypdgitions Containing an effective anmount

of the heterocycl Ic carboxylic acid a#ide derivatives of fornula (1) -

wherein the meaning of X, Y, Z are as %I ven in claiml - or the salts
t hereWhergsZaasi the sar@r Bhring sasagivemdst Formue (Rt-ewithl & readtive hezivativeoofron| y

used_i,n actlc carriers, excipients, diluents, stabilizers,
wet tﬁaﬁla)xg 8??ﬂ| “i?g([ggent S, : T
Y. OH
SP e
i)
N O (
H

- wherein the meaning of X and Y are as given before for formula (I) - in suitable solvent,-

1-yl]-(6-hydroxy-1H ben20| m dazol - 2-yl)

then transforming optionally the so obtained heterocyclic carboxylic acid amide
derivatives of formula (D - wherein the meaning of X, Y and Z are as given in claim 1 - into
another compounds of fonﬁula (D by introducing new substituents and/or modifying or removing
' the existing ones, and/or by forming salt and/or liberating the compound of formula (I) from salts
by known methodé. '
5. Process as claimed in claim 4, chacterized by reacting an active derivative of
the carboxylic acid of formula (III) - wherein the meaning of X and Y are as given in claim1 - .
with the secondery amine of formula (II) - wherein the meaning of Z is as 'givén in clait 1 -
preferably in the presence of a base.
‘ 6. Process as claimed in claim 4, chacterized by reacting an active derivative.of
_the carboxylic acid of formula (IIf) - wherein the meaning of X-and Y are as givéh in claim 1 -
. with the secondery amine of formula (I) - wherein the meam'ng of Z1is as given in claim 1 - in
the presence of triethylamine and O-benzotriazol-1-yl-N,N, N’ N’ -tetramethyluronium: hexaﬂuo- :
: rOphosphate (HBTU) in dlmethylformamde '
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SUBSTI TUTE SHEET (RULE 26) WD 2006/ 010969 PCT/ HU2005/ 000082 -20 pH and

osnotic pressure-influencing, flavoring or aromati zing, as well as

formul ati on- pronoting or formulation-providing additives. 4. Process for

pr epar i ngotdoes/é10969r ocycl i ¢ carboxylic acid am de deri vaidiygs200odoes2nul a (1) ;

- wherein the meaning of X, Y, Z are as giveninclaiml- , chact er.

z edbyreacteing a secondary am of formula (11) HI (Il) Z - where Z

has t he sane nmeaning as given for 'fgfnula (1) - with a reactive derivative
carb,9x lic acid of fornulapf(_llll) \OH X 10( III)h§ H wherein the neaning

of X and’YFEReEss,; 0% mamyias, gmacetial gompysitions, haying ;HREBs s¢l6@iveE, t hen

t r aNRAIOA M d
L RSOAT B G aRL eBe iy PHLTLEFHC B SRy £ yRtHgEL bingohd] o o
i n alidiamide derivatice oﬁfwmhhr(mmmﬂﬂ&eﬁieaﬁmgmm A, Yl Y, 49 ai givreﬁmlelwm new
substi tuents and/ or nodi fgh or renpving the existing ones, and/or by

f or?ﬁ H{g RiArmagiticdly pgospta wéwtth@re@%hqowwg ingreflisntnand punilisry gnatedials, s

N AERD 6kmofly RELH RS, SR T Efel, SRRt oiielts Nefoilind Syl ) § © oy
wheeraiRifying agems, pmr aid Ssmit b’re@étﬁe—&ﬁlu@hd{ﬂg‘ flavofth@ioMatomizidy, kb YeBagondery

am ne of .fornula (I1) - wherein the neaning of Z1s as giveninclaim1l -
pr efsmaiatipnimomaking erdenneletion-providing additiveBr ocess as clainmed in claim4, c h
acteri zedDbyreacting an active derivative of the carboxylic acid
of formula (111) - wherein the neaning of X and Y are as given in claiml -
with the secondery amne of forrmula (l11) - wherein the neaning. of Zis as
given in claim1- in the presence of triethylamne and

O benzotriazol -1-yl-N,N,N , N -tetrai net hyl uroni um hexafl uo rophosphate
(HBTU) in dinmethylformam de.

8. Use of a heterocyclic carboxylic acid amide derivative of formula (I) - wherein the
meaning of X, Y, Z are as given in claim 1 - and/or optical antipodes or racemates and/or
pharmaceﬁtically acceptable salts thereof for the preparation of a pharmaceutical for the
treatment and alleviation of symptoms of the following diseases in a mammals, including
humans: traumatic injury of brain or spinal cord, human immunodeficiency virus (HIV) related
neuronal injury, amyotrophic lateral sclerosis, tolerance and/or dependence to opjoid treatment of
pain, withdrawal syndromes of e.g. alcohol, opioids or cocaine, ischemic CNS disorders; chroriic
_neurodegencrative disorders, such as Alzheimer’s disease, Parkinson’s disease, Huntington’s
- disease, pain and chronic pain states, such as neuropathlc pain or cancer related - pam epﬂepsy,

'anxxety, depressmn migraine, psychos1s muscular spasm, demenua of various origin,
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for manufacturing pharmaceutical conpositions having NR2B sel ective NVDA
receptor aq&aﬁgnist effect, characterized by m xing a heterocyclic

car boxyl i cVOAWHIYM de derivative of fornmula (1) - wher ePRTEHROBEOLNBZG of X
Y, Z. are as given in claiml1l - or the pharmaceutically acceptable salts

t hereof as active ingredients and av2+tiary materials, which are comonly
used in practice, such as carriers, excipients, diluents, stabilizers,
wet t hpyghelycemtd)degireydtivg digRdd:s of it refifs] DA1¥BINaC asfias Sitinetub, rhinepigtdtdie
flavoring or aromatizing, as well as. fornmulation-pronoting or :
fornﬁ@ﬁﬂ?@ﬁHEQQVUH?ﬁ@ghﬁﬂitives. 8. Use of a heterocyclic carboxylic acid
am de derivative of fornmula (1) - wherein the neaning of X, Y, Zare as
given in claim1 - and/or optical antipodes or racenates and/or:
pharmaceutically acceptable salts thereof for the preparation of a
pharmaceutical for the treatnent and alleviation of synptons of the
foll owi ng diseases in a mammal s, including humans: traumatic injury of
brain or spinal cord, human i munodeficiency virus (HV) related neuronal
injury, anyotrophic lateral sclerosis, tol erance and/ or dependence to opioid
treatnent of pain, wthdrawal syndrones of e.g. al cohol, opioids or

cocai ne, ischem c CNS disorders, chronic neurodegenerative disorders, such
as Al zhei mer's di sease, Parkinson's disease, Huntington's disease, pain and
chronic pain states, such as neuropathic pain or cancer rel ated pain,
epi |l epsy, anxiety, depression, mgraine, psychosis, nuscular spasm
denmentia of various origin, SUBSTITUTE SHEET (RULE 26) WD 2006/ 010969

PCT/ HU2005/ 000082 -22 hypogl ycem a, degenerative disorders of the retina,

gl aucoma, asthma, tinnitus, am noglycoside antibiotic-induced hearing |oss.
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