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derivatives The invention relates to new 4-benzyl i dene-pi peri di ne
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[Brain Res., 792, 291-298 (1998)], Parkinson's disease [Exp. Neurol., 163,
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611- . ti ant.agoni sts aof NVDA
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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. stimulafe motor activity, induce amnesia'and

30 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 expected to lack
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WO 2006/ 010964 PCT/ HU2005/ 000077 -2 nost of these side effects. In ani mal
behavi oural studies sone NR2B sel ective conmpounds [Ro 63-1908 in J.
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derivatiyugs of formula (1) 30 SUBSTI TUTE SHEET (RULE 26)

- Summary of the invention

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

20 present invention are functionally active NMDA antagonists selective for NR2B subunit

containing réceptors. We also found that benzylidene-piperidines have in vivo anélgeéic 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 analgesic &oseé. 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 (1) |

30
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WD 2006/ 010964 PCT/ HU2005/ 000077 -3- X 0""WY HZ Y O - wherein the
nmeani ng of X and Y independently are hydrogen or hal ogen atom hydroxy,
cyan, nitwo,2o@niiows Cl-C4 5 al kyl ami no optional | y substctrat@dodmpo@@7hal ogen
atom or hal ogen atons, arylamno optionally substituted by a hal ogen atom
or hal ogen atons, aral kyl am no opti o(r}al ly substituted by a hal ogen at om or
hal ogen atons, O -C4 al kyl sul fonani do optionally substituted by a hal ogen
atom or hal ogen atonms, C -C4 al kanoyl anmi do optionally substituted by. a
hal ogen atom or hal‘gen atons, arylsul fonam do, Cl1-C4 10 al kyl sul f onyl oxy,
carboxyl, trifluorong , trifluoronmethoxy al kyl - S02- NH- CH2-,

NH2- (CH2) 1_4- SC2- N+, 2- ( CH2) ¥ ‘ [ NH2- S02-1, fornyl
[-CHO, am no-neth 2- NH2j 3 41 al kyl', (f°1- C4

al koxynet hyl, hal ogeg . 4 al koxy, Cl-C4

al koxycar bonyl , C -£6al kanpyl oxyfl phenyl OXy groups,
optionally 15 sub¥tituted by amiiho group, or the neighboring X and Y -
groups in given case together wit® one or nore identical or different
additional hetero atomand -CH= and/or -CH2- groups can forman optionally
substituted 4-7 nenbered hono- or heterocyclic ring, preferably norpholine,
pyr r ol wehereipyhe meamdhgef oxo- or thi oxo-pyrrolidine, pyrazole, pyrazolidine,

i m dazol e;, 20_i mi dazol i di ne, oxo- or thioxo-jmnmdazole or |imdazolidine,

4 oX 204 e GSpEIIATEY are YSEER iR dAlogeB a0, PHITBRD- RIS ﬁ@zm%xfg:&or

t hi oxo-thia el e sl s | i i r ogen
atom i tr o el Qg spethicd sy Boat Wm & ORI RPRE, SR
trifl uor ometdpoiopalty subptitulsl byd hafitger atorant ihphges atonsse arak wsmardosandlly

t hereof. SUBSTI TUTE SHEET (RULE 26) WD 2006/ 010964 / HU2005/ 000077, -4
substituteg by a alogen atom 9% halogen atoms, 8‘1—%4 aE(y sull_%onarm5 o optionally

substituted by a halogen atom or halogen atoms, C;-C,s alkanoylamido optionally
substituted by a halogen atom or halogen atoms, arylsulfonamido, C;-C4
10 alkylsulfonyloxy, carboxyl, trifluoromethyl, triftuoromethoxy, C;-C4 alkyl-SO,-NH-
CHy-, NH;-(CH3);.4-SO;-NH-, NH;-(CHy);4-(CO)-NH-, sulfamoyl [NH,-SO,-],
formyl [-CHO], amino-methyl [-CH,-NH;], hydroxymethyl, Ci-C,; alkyl, C;-C4
alkoxymethyl, halogenmethyl, tetrazolyl group, or C;-Cs alkoxy, C;-C4
alkoxycarbonyl, C;-Cs alkanoyloxy, phenyl or C;-C, alkoxy groups, optionally
15 substituted by amino group, or |
| the neighboring X and Y groups in given case together with one or more identiéal or different
additional hetero atom and -CH= and/or -CH;- groups/ can form an optionally
substituted 4-7 membered homo- or heterocyclic ring, preferably morpholine, pymole,
pyrroﬁdine, oxo- or thioxo-pyrrolidine, pyrazole, pyrazolidine, imidazole,
20 imidazolidine, oxo- or fhioxo—imidazole or imidazolidine, 1,4-oxazine, oxazole,
oxazolidine, oxo- or thioxo-oxazolidine, oxo- or thioxo-thiazolidine or 3-oxo-1,4-
éxazi'neiring, .
Z is hydrogen or halogen atom, nitro, amino, C;-Cs alkyl, C;-C4 alkoxy, cyano,
trifluoromethyl, trifluoromethoxy group -

25  and optical antipodes, racemates and salts thereof.
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Furthernore objects of the present invention are the pharnaceuti cal
conpositions containing new 4-b'enzylidene-piperidin derivatives of
formul a (WP 2006/apdecal anti podes or racemates or the sactraitoevmod77as
active ingredients. Further objects of the invention are the processes for
produci ng new 4-benzylidene- 5 piperidin derivatives of formula (1), and

t he pharnaceutical nmanufacture of nedicaments containing these conpounds,
as well as the process of treatnments with these conpounds, which means
admi ni st eFPRbermoTe, Qhisain|oft Beppresant dpgention; i) thei plprmaswical epmpesiians

anou of 1. A 1zy] j.den ' i di i Matives. for (1) of
he RPAER nawC o dPMAER TR GRRgl Bt MRk, U7 e Guchl Stpih &

I nvVentéentatds e tieasahomekdof anadtireamdreifentconpounds of fornula (1) can be
prepared by the follow ng process. For producing compound of fornmula (1),
where X, Yudher obigste ofsthgapyentigniase theo PFASPESEY [f9r progdueiag i dybearylifencf

f : : I i I f
t o miiger befidrivet e sy () W81 e pifiRac oot YEmITRARR] Bt ModRekElls O
i n t henpinggetheee afmphads, astwsd] sbxhaipreedssesftteatmanpotithdhese doadpoiihds, which) O /

I (111 EtQ\ Z O 20 where Z has the sa meani ng_as, gi ven for fornula
(1) -m%aéls 2 tSTingfos PRmERL &h@é{qateﬁyawi%%huramf eliectiyp emoyadRBuEis Ot d

e HOB0RRDBRs e RS O Felnd T Rra plRet SRR e pr st e

abovemédicanfent.nul a (1) or a reactive derivative of it is

pomt

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 (II)

’ (i
15 Z
- where Z has the same meaning as given for formula (J) - is reacted with ethyl oialylchloride in
a suitable solvent in the presence of a base,

the obtained ester compound of formula (1)

(i)
EtO/U\[( s
| o

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

the obtained oxalamid acid of formula (IV)
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reacted wwth an aniline of formula (V) X 0--"NH2 Y 5 - wherein the
meaning of X and Y are as given before for formula (1) -, then the obtained
4-benzyl iwenesquipsni di n derivatives of forrmula (1) - wheceHU20és000072ani ng
of X, Y, Z are as defined for formula (1) - in given case are transforned
into another conpounds of fornmula (L) by introducing new substituents

and/ or nodifying or renoving the existing ones, and/or by formng salt
and/or by liberating the conpound fromsalts, and/or by 10 resolving the

2 : ds or bases by known net hods.
The reaction of the car¥oxylig [ (1) and the aniline of
formula (V), i.e. the 1 i preferﬁMDy carried out by
preparing an activey Nk a_‘é(lic acid of formula (I1)
and this is reacted with tfhe aniline of formula& (V) preferably in the
presence of a base. 15 Thegtransformation of a carboxylic acid into an
active derivative is carried out in situ during the am de bond formation

i n a- $éereemthe (thasping)od ipis @s desasibhy kbeyerfarioganlagdDet e tepdtive, derihifive dfitais ed
hydr ocar hons or dr acar bgns), The active derivatives can be acid chlorides
(forr“1§§ﬁ%§H“HF@%§fg mppgﬁf%érboxylic acid with thionyl chloride), nixed
anhydrides (for exanple prepared from carboxylic acid mﬁthxisobutyl
chloroformate in the presence Nof a base, e.g. 20 triethylamne), active
esters (for exanple prepared [£€ arboxylic acid with hydroxybenztriazol
and di cycl ohexyl - car bodi i m de
O benzotriazol -1-yl-N, NN , N

aget hyl ur odMIm hexaf | uor ophosphat e
(HBTU) in the presence of a bgée-e. g NHJ ethyl am ne). The active
derivatives are prepared be{fveen roomtenperature and 0 C. The necessary
reaction tine is 6-20 h. The reaction mxture is purified by colum

chr orraviogeia pliwymemsiingpoKX ese Yget aégivedbefoie)fonformdbdilbent  SUBSTI TUTE SHEET

(RULE 26) WD 2006/ 010964 PCT/.HU20Q5/ 000077 -6 and _a proper eluent._ The

b oper 1 B0 BRCRRBSR GbGi P DR VSV HE o e FATBUAD, - RSB y

and the guaptyt f LTk -%ﬁ%ﬁﬁﬁ

ani | I nes ?R f)(t)’r‘%”r’ulgz;ft‘I eE %d%qg? % ﬁ%&ﬁéﬁ%%lgléﬁg%v%ﬂﬁ% e or g}gﬁa%%i%

synt kesmpaedisyf fodidlh €Debyt iktroawoingetehodbstititigs spdohesakfyofg sommaodmteci al |y
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The reaction of the carboxylic acid of formula (II) and the aniline of formula (V), i.e. 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 inga solvent (for example dimethylformamide, acetonitrile,

" chlorinated hydrocarbons or hydrocarbons). The active derivatives can be acid chlorides (for
example ﬁrepared from carboxylic acid with thionyl chloride), mixed anhydrides (for example
prepared from carboxylic acid with isobutyl chioroformate in the presénce of a base, e.g.

20 triethylaminé), éctive esters (for example prepared from carboxylic acid with hydroxybenztriazol
and  dicyclohexyl-carbodiimide  or  O-benzotriazol-1-yl-N,N,N’,N’-tetramethyluronium
hexaﬂuorophosphate (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 adsorbent
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i nvention are highly effective and sel ective antagonists of NVDA receptor,
and noreover nost of the conpounds are sel ective antagoni st of NR2B

subt ype oboNMamiowmaeept or. For characterization of the RRZBI®ebwdo7ve NVDA
ant agoni st potency of the conpounds we used 10 cultured cortical neurones

expressing predom nantly NR2B subunjé_cont ai ning NVDA receptors. To prove
their selectivity HEK-293 cells transfected with NRL/ NR2A subunit

conbi nati ons were _used. Tg neasure the in viva anal gesi ccﬁlgtency glnd si de

ef f e@d p PEARET Phognio Thp prepst frpions 88 ucsRIEed 9 SiYo editee prodise d beimelifpuse
for ' , L\l &B‘:ﬁn .. Experinental
pro?%il:% g?]?%]téggfg%??%dnﬁg%ﬂe;ﬁg{g}éﬁ%?%gi% re%tglg{l%rs Topprove NR2B

sel ecti vi The ahilihbe of formaiin@d), aré kaheri contnoercinlly avaitpbiecort dani be efdtasized hy NR2A
cont aj_pni ng. NVDA receptars, tested the nost_potent _qnes on cell |ines

St abAYieEE) KBeuR ﬁgeth‘?f@c“éheom%esmﬁwge@&%vlgﬂwwvg\ﬁﬁ% %ﬁ%wﬁ‘l@rwlﬁns of
NERL/ PR G0N RftchRIS: NFui A MBAG 0N g8 isubislegned i nto T nduci bl e

an expressi on vectors were I ntroduced 20 1 nt® HEK 293 cells |acking
NVDA r ecepiosasd, ushengeva 4 btrzghdanelpigridimeldtiadtecs tafafsinatt i(Dnofmetieh pebsent

[ Bi ot echni ques,. 22, 982-987. (1997); Neuroc ,.Sfry International, 4 ‘
Lo 2e B B e RSP HRM el REARREOS o NS e IPEvES (OB FLPaL cen
for ofangse asi g &@écﬁvye&&%roﬁist adtd NFOIHP csheﬁf?é SEINMID AR MREE For

est abl i shed fromthe clones producing the highest response to "NVDA

ex posharecterComipo widse WR2S sedstizd NMDA hehgonist fpiokdncp oy thec tomopowds NiDitsedv ok ed

cytosolic,25 calcium elevations . in flu ent cal cium rements.
& L apesEe PR ey X ng PRearantly S O opHE T SOL RGBT,
Ket amyRfo¢e@lir %w@v‘%tgghﬁ@-ggﬁ SR andtabied FiftNER | AGUH sithinliRoRibiBkiond RerBr €vVent

cytotoxicity. Assessient NMDA ant agoni st otency in vitro by neasurenent
of i mtedadelrhedsare thalmcvivoranatgmicqotanay padhside effea ljabdityeolr petcetr NREB selestveer i n
rat cortical cel lq‘lﬁpél ture 30 The é tracellul ar cal ci um ma?surements wer e

car r PGS Bt used fsryodse uaain ang lacemptor achvify ests, desPPYLE ¥ r om 17 day ol d
Char ehiSkalAbiothRr Yos (for the details on the preparation of
SUBS E 26) WD 2006/ 010964 PCT/ HU2005/ 000077 -7 neocorti cal

ael | Exptessipe ofweomhbimastdMIM teceptBrsnge, R P. (1992):. Primary cell cultures
of peri pheral entral, neurons and glja.. In; Protocols for Ne Cel |
Cul ture, aserowf??}g@%fspfe%wy S Mg 7 )
Af t ercghtﬁﬁ’l' !N%@DIAhFecgﬁblls? WielGed i BfHsO gét@nts bRRAY Q?IQ Emie lstably L8R8t €S

and the cultures were maintained 1 n an at nosphere of 95% air-5% CO2 at 37 C
unt i recombtimemt DNAMDAuaTapbars withrsebust compositions of NR1/NR2A. cDNAs of human NR1

and NR2A subunits 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—29.4 (2003)].
Resistance to neomycin and hygromycin was used to screen for clones possessing both vectors
and monoclonal cell lines were established from the clones producing the highest respoﬁse to
NMDA exposure. Compounds were tésted for their inhibitory action on NMDA evoked cytosolic

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 prevént cytotoxicity. |

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

concentration W_ith a plate reader fluorimeter in rat cortical cell culture

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

cultures derived from 17 day old Charles River rat embryos (for the details on the preparatibn of
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The cultures were used for the intracellular cal cium neasurenents after 3-7
days in vitro. The cells at this in vitro age are believed to express

pr edom nawol2goddR@B4cont ai ni ng NVMDA receptors [ Mol. Pharoam2004m0007846- 853.
(1994)]. Before the neasurenent the cells were | oaded wth a fluorescent
Ca2-sensitive dye, Fluo-4/AM (2M. 'I_'g stop loading the cells were washed 10
twce with the solution used for the neasurenent (140 mMM NaCl, 5 M KCl, 2
mM Cadl 2, .5 rﬂ\/l HEPES, 5 mM HEPES-Na, 20 mM gl ucose, 10 M glycine, pH=7.4).
AT t oroeEEivah gell erire tesgphRsSHpldRinger & Padidsd): P ceLrylattes ofiarapisty e
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i nt r &s.eThe Hamaoa Pedss e pHL-E A1) rAdtdr dsolaiaa the deiisedetyplapp loncastandird D64Q1IM

NVDA. 15 | nhi bi,t.or otency of the test conpounds was assessed by neasuring
t he HB‘&EP@#W@P the ‘%E"él"é? Gmaigpaghiy W@H%ﬁ@ r%é”@ﬁléé%?%iaﬁﬁ%mﬂl

cancent kALihQSeairetRfiscompounds. Dose-response curves and | C50-val ues were
cal cul ated using data derived fromat |east three independent experinents.
| nhi bi t or Yhpetlmey wefe wed doqtbe rdraatihdarsialeiying npenoemtna tftern3{Jalaps in vids

expressed._as percent inhibition of the NVDA response. Signoi dal

concetter &t ahMihAt Bria #5¢ 98 t@ﬁ?‘(f@stovﬁé‘%es? pPredpgt “ﬁ‘élyolgggB &gty NMIP fes

wer e } neeN i t i.qal

b B O kel ST P2 R Tl beete PRTBALT o o
t he rwidh a 8hresteny €2t oamuitivildyep Fluokd/AM (RpM). (Torstoptnding the delisnwérbivastiedst  ar e

| i d. Th i | K [ - NR2 [

107 orBitEc Lo U HIER e FR RSP BER: (50 ABAVKJedproh o ATONGECER. 801
' ' ; U 5 20pr_ 2 4ihe

PCT1 PA005) G000 TP T8 Ho S 20 ‘ANDA SA aoh £ B SRel BTy T eamp S e

meas uessadolnpoyrids overereddadctortbe belth innhe avdvie calutior I(9G pl/¢RIR). IBraetlulut tatduar on
transfected B EK293 ce nd of Rat cortical HEK293

el T SRR Mgt Fur GBS (B Ry HUSTEa ATAT PR ST - 5
*++ Nl so, Gnifakellular calcium concentration was induced by application of 40 pM NMDA.
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 ICsp-values were calculated using data derived from at least
three independent experiments. Inhibitory potency‘of a compound at a single concentration point
was expressed és percent inhibition of the NMDA response. Sigmoidal concentration-inhibition

20  curves were fit to the data and ICsp 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 antagonist
reference conipounds and the non-selective NMDA receptor antagonist MK-SOI are given in

25 Table2. | |
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7 + - 10 ++ - 11 +++ - 12 +++ - 13 ++ - 14 ++ - 15 +++ - 16 ++ 17 + 20 ++ -
22 +++ NE 23 ++ - 25 +++ 26 ++ - 27 ++ - 30 ++ 32 +++ NE. 33 ++ - 35
+++ - 40 weoRod/E096441 +++ NNE. 42 + - 1 +++ N.E. 5 +: pcCal206s/dved7meen 500
and 1000 nM ++: 1C50 is between 50 and 500 nM +++; 1 C50 is less than 50
nM not tested 10 N.E.: not effective, i.e. inhibition |l ess than 30 %

SUBSTI TUTE SHEET (RULE 26) WO 2006/O§0964 PCT/ HU2005/ 000077 -9 Table 2

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 of Ratccec:;-:cal HEK293 cells
Table 5 - (NR2B) (NR2A)
appr. 1ICso Inhibition at 15 uM
3 ++ -
5 +++ N.E.
6 ++ -
7 + ' -
10 ++ -
11 +++ -
12 +++ -
13 ++ -
14 ++ -
15 : +++ -
16 ++ ~
17 + : -
20 ++ -
22 +++ N.E.
23 ++ -
25 +++ -
26 ++ -
27 ++ -
- 30 ++ -
32 +++ _N.E.
33 ++ -
35 +++ -
40 +++ N.E.
41 -t N.E.
42 + -
1 4+ N.E.
5 : ,
+: IC50 is between 500 and 1000 nM
++: IC50 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 %
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NMDA ant agoni st activity of

nmet hod

(NR2A actwoiz(gc)a1096at corti cal

pM n

on cortical

ref erence conpounds neasured .by fluorinetric
cells (NR2B activity) or on transfected BEK293 cells
cel I s NR1-3/ NR2A Code of
reference 1C50 [nM n conmpound C-1041 6.6 4 21.0 1 Co-101244 23 3

YCirmu2odtdoser7at 10

-8.7 1 EMD 95885 35 1 0.1 1 CP-101,606 41 3 2.5 1 Ro 25.6981 159 4 1.0 1
Erythro-ifenprodil 483 5 -2.7 1 M(-'§01 37 3 1C50=386, nM2 5 Th
ref erence conpounds are as follows: Cl-1041: 6-{
2-[4-(4-fluoro-benzyl)-

}- 3H
1-[ 24

9588ortical cells (NR2B activity) or on transfect
6-[ 3- (4-fl uorobenzyl ) pi peridine-1-y

O 9K 601

10 CP-101, 606:

i di n-1L
101244

t hanesul fi nyl

fluorimetric met
L HOCIE LI ]

1 ired
ed HEK293 cells (NR2A activity).
] propi onyl ] -2, 3-di hydr o- benzoxazol - 2- on

od

on

I( i ShZS,D;_‘éagf- hydr oxyphenyl yatZedrficAeéitsy- 4- phenyl NRe3/NRR2E 1- Y1) - 1- propano
0 2 1.

R- (R, §) - 1-@adegidir oxyphenyl ) - 2- et hyl - 3- [| 4% pridhitioreahyO WM peridin-1-yl]-1
- pr Opanol réfé%mfeﬂdl | IC50[nM] n
eryt hr o- 2- (q%n?ﬁgt’féﬁ&p' peri di no)-1-(4-hydroxyphenyl)-1-propanol | MK-801:
(+)-5-Methyl=10"11-di hydro-5H-di benza[a dllcycl chepten-5 _10-inmine 15 Muse
formalin tes®l-1041 neasurenentggf in vivp efficacy sppection of diluted
f or mal iHrA—-nt-o—t-he—hi-hrd-paw-of—rat-s—on-m-ce ¢l Iphasi c
pai n-r ¢l at €godOna8¢#our neasurgd as tijmegspent by |igkingibiting df |the
I nj ur et—paw—Hhe—second—phase—+s—geRerathy—defned—as—pain—+elated events
detect ed i FNMR&5B8560 njn. tigs interval foomal in injegtidn,| with
peak a¢tivity at—around—36—mrn—tHt—S5kno VBA—receptots—are 20
i nvol ved i r@'%‘ﬂmeﬁ@@ond phase df respan o formal 206 i njecti oh ahd fthis
behavi gurat; '55%%? TS SUBSTHTUTE SHEET [(RULE26) WO 20061010964~
PCT/ HU;?OOS/F@?) \V3 -10 pensitib®e to bl okkade of NV receptors$ [ bi ckenson,
A. and Bel’.—.srgs/&rr]o-“llféng}oc(i?ia tor5)483u1apt T 5l o7 ]

MK-801 37 3 IC5=386.nM 2

5

The reference compounds are as follows:
CI-1041: 6-{2—[4-(4—ﬂuoro-benzyl)~piperidin—1-yl]—ethanesu1finyl}—3H-benzboxazol—2—one
Co 101244: 1-[2-(4-hydroxyphenoxy)ethyl]-4-hydroxy-4-(4-methylbenzyl)piperidine
EMD 95885: 6-[3—(4-ﬂuorobenzyl)pilieridine-1-y1]propionyl]-2,3-dihydro-benzoxazol—Z—bn

10

Ro 256981: R-(R*,S*)-1-(4-hydroxyphenyl)-2-methyl-3-[4-(phenylmethyl)piperidin-1-yl]-1-

propanol.

Ifenprodil: erythro-2-(4-benzylpiperidino)-1-(4-hydroxyphenyl)-1-propanol
MK-801: (+)-5-Methyl-10,1 1-dihydro-5H-dibenzo[a,d]cyclohepten-5,10-imine

15

Mouse formalin test for measurement of in vivo efficacy

CP-101,606: (18,2S)-1-(4-hydroxyphenyl)-2-(4-hydroxy-4-phenylpiperidine-1-y1)-1-propanol

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 15-60 min. time interval after

formalin injection, with peak activity at around 30 min. It is known that NMDA receptors are

20
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involved in the second phase of response to formalin injection and this behavioural response is



pp. 6-7: Animal nodels of Anal gesia; and Chapter 8, pp. 180-183: Mechani sm
of Central- Hypersensitivity: Excitatory Am no Acid Mechanisnms and Their
Control -wonroédaossacol ogy of Pain. Springer-Verlag (BercCrmu2a&00477
Therefore, we used the second phase of formalin test to 5 characterize the
efficacy of conmpounds in vivo. [nhi bLéi on of the second phase of response
is considered to indicate an anal gesic effect against chemically-induced
persi stent pain [ Hunker et al.: Formalin_Test in Mce, a Useful

S.,
TechrieRfifaverts blackade oft NN ArsceptaprdRidensan, A s Reassond.-MsBdies): &epteVit hods,
14 85) 69- ' . WPrior. e
oxpertoory Anbi oS LML shd oremes, W50 USG5, MEGRbichtlof el

ani miiypetsaghitivige Facieas:sy AmirDAKIOVEER8RNS ndtThelr. Cdiify] -l PRirsadse oFl | owed
1 hour . acclimatization period in a glass cylinder (cc. 15 cmin dianeter),

t hen H#gy SpripgerayeriagdBerlan) 198y Theeafosy we usedilier sseopd abesg dSelormalin igst to

. facily : r | . Subs > i %.tween- 80
(35 LB OISR dRGLR 1 SHOSERNIET YPTR SUSRERIRL -Gl e
bef orcentifited wr imdicata ahinglgesiobiféc? Qgdihdt chémital¥p-fndnosl paisibtentOpdin Pelsikkd, BE
injected 15 subcutaneously into the dorsal surface of the right hindpaw).
The t&¢ Rk Epamimplest i Misgy saHeetpl Teehgiqusiior Falpafing Mild Hadleauss. dewsddd from
20 t j t l44y i njection. For, the determ nation of ED50
val ug\f%g%srmlegﬁesﬁ %lgg% I%Zt@%ggt%gi ve) of the test substances were given to
groups of MalaiNMRandict (@0+28sg) tvereeusede Pior t@she¥exputinidnt ianp @iidt foed twage
spent hy licking relative to a vehicle control group observed on the sane
ddy. @%@%ﬁq&@@m 6 hopes e dee gripplsihag fers appess 30 20nPralusass polpEpre The
calc ; [Rloyety ve. fiidln -yg_a@r t. of
spont%%%%ggg eo%%ﬁoetégl?ﬂ%%tal%\bn ty i}ﬁlb%ﬁgféé( Aeéltﬁll%@R%lm ce \?\bﬁgﬁlﬁl‘nuglcﬁga&e&eﬁ)’g wer e
used then mbeedeas pa domeindlscylif@vidgnemitsord pdaedbtltind acfacilitity obasvarpaslieaesti N a
four-channel activity nonitor. The apparatus consisted of acrylic cages
( 43criubstansenivsresysnepded i HFetverneh (30 ml per kgbady wighthond pdpanisipred owilyng al |
t he axd S - em&agsn it} | car . | J : irs
was gﬁﬁa%ag?eaﬁoﬁap iE)(\A“/\f/oﬁgjféotp})%os| taéi?igiln %gg6%¥®pﬂe0f?a%2%g@ thuﬁgp ﬁ'g?g}hsta ﬁ%% &l%sggm i Z\
andersubauitshebesty intediei dogsal s1@fes of e righkpedpawnTht tigiecpas bydivkingtaad bitihg 10
animals. Thirty mnutes after the oral adm nistration of the test conpound
or veithe duestoe @avanns magargdhfroan L0vier & mH® et uhe formpalie myestionoRer ©e f our
30 ¢ : u i t réd r . Lned as
the rngarifiof BF ERRalEPLickRR testal IS Bt (P UECRL AR SeflFhih T
SUBSTgrduph bof Shled a Rk re iy eXfeR00 64 Gol D8 ki O/ thé A e Sp R0 1itkingkdlative to

a vehicle control group observed on the same day. EDsy values (i.e. the. dose yielding 50 %
20  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.
Spontaneoﬁs 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
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 administration
of the test compound or vehicle (tween-80), the animals were individually placed in one of four
30 'cages for 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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Mean SE of horizontal activity data of each group was cal cul ated then
percentual changes conpared to the control (vehicle-treated) group were
det er m newo 2006/aawpound was consi dered to cause | oconotrar/mE20e84l0e770n when
its effect exceeded 50 % increase in beam interruptions. Consequently,
doses defined as free fromstinulatory action (LMAfr) produced 5 less than
50 % increase. Table 3 shows the resﬂl)it's obtained with sone sel ected

conpounds of the present inventijon (upfger table) and their close
benzyl - pi pMepdlin8Eapfaheripvatal (dctvisy detabdfegach rerevie vensatafdated thend peroentirabt or

o< (o Bkl Bigur ool Cogelri b i, e dpyned A compound vas

benzoxanilerdd 0 rade ebemaler stiuBition when its effect exceeded 50 % increase in beam

2-[4-[4-net hyl - benzyl) - pldglesr i di n-1- yh]gé 2- 0x0- N- (2-o0x0-2,3 10

di hy dEeryRioRY dranseqpently cdasesrieféned s see fsem ssimplatory atign XEMAR:)dpofleced onl y
ingth . doubl e instead of single bound. Table 3

Chsar agetsggl?i%ta?ghn%gefasefhe two types of NR2B antagonists in formalin test and

| ocorot or Taidle i ¥ishywq LihdA)reduist obtabd uhigd isofie Qeldchar apapdirdsi oEeprebehk) 15
benzi | i dene-&aperi dines Formalin LMA Tl Conpound of dose o Table 5 ED50
ng/ kgY§PHQR (pperiable)and theimclose bemybpipendiss anajogues (lpwep tabde)ss theanalyesia 60

oi ner s EIREE B RAR, WS AT o i P et iR 358 SIS HRET ) 4
3. 75 Herzog#kol-6-yl)-acetamide and B = 2-[4-[4-methyl-benzyl)-piperidin-1-y1]-2-0x0-N-(2-0x0-2,3-
10  dihydro-1H-indol-5-yl)-acetamide] Thus, pairs 1 - A and 24 - B differ only in the presence of
double instead of single bound.
| Table 3
Characterization of the two types of NR2B antagonists in formalin test and locomotor

activity (LMA) test. Calculation of therapeutic indices (TI)

15
benzilidene-piperidines
Formalin LMA Tl
| Compound of dose . .
Table 5 ED50 mg/kg mg/kg %increase LMAeo/EDs5p
+ 60 35* '
1 ‘ 1.3
120 69 46
24 0.94 | 60 13 >4
benzyl-piperidines
Formalin | LMA TI
Reference ED50 mg/k dose %increase | LMA;.../ED,
compound | 99 | mglkg ° iree/EDso
1 34* .
A 0.85 - ]
| 3 62 1o <1
‘ 3.75 72 u
B 0.48 : : , -
. 75 A4 @

* less than 50 % is considered as free from side e;ffect
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7.5 * less than 50 %is considered as free fromside effect SUBSTI TUTE
SHEET (RULE 26) WD 2006/ 010964 PCT/ HU2005/ 000077 -12 Anal gesi c and not or
activi ty wetaodmnsthe non-sel ecti ve NVDA receptor antageairatu2ds0080r and
the selective NR2B antagoni sts Cl-1041 (Soc Neurosci Abst 2000, 26(Part 2):
Abst 527.4.), CP-101, 606 and Ro-256981 are given in Table 4. Table 4 5
Characterization of NMDA ant agoni st r'éf erence conpounds in formalin test

and |oconotor activity (LMA) test. Cal cul |onggbpéhera utlc in Mgs (TI)
r ef er ence AnSMEsOiGRES TIEPTHEGLVEY (dpte Tor thegmese tlver rF&%e

Mo/ Kgye NG %06126 aﬁ 1Kbdel. 4
041 %OI %’8{ T%%léfgé%ﬁgg- %rggéph%% %ﬂ é%O%GIE%{ﬁO%%&&P- 101, 606 a%d

Ro- 253981), OPs101168¢ ahé Rort 36988 %eauickntiz Tableldi. bi ti on of formalin response, 10
respectively, at 20 ng/kg. It can he e4en that the non-sel ective antagoni st
of the NVDA receptor, MK-801 i ncre;‘éég—_ | oconptor activity in the

phar macol QoS3 liYadifil SAMEVAPE GnfBaRt rebiichcd 8 Souibs!id Foial®h i@Ehnd S . an

unt oward—Stdae efftect. certarmm Serective NRZB ant agonl St corroounds like the
r ef er ence nollecometor &tiviGALMA) bt Cdlewdatd®r ¢ QER

2- (4-benzyl -pi peridin-1-yl)-2-oxo0-N(2-0x0-2,3 15
di hydr o- benzoxazol - 6- yI) acetam de and B =

2- [ 4Z=methyt=benzyt)=piperidin- I-yi |- 2-0X0- N- ( 2-
0x0- 2, 3- di hydr o-| Hi ndol - 5-kgf ?f%%ﬁﬁ'*"@ “ééscrl bed in patent application
WO 2(030I0159 al SO0 [sh ||t [e geparati bet ween the do cau5| 1
anal gesia _and t hoselst i/RIMA CEN I hg 'ogormt C1\9]‘\10“\/:{ —StH ,J.S?'i. ..g. Y5 '?he
benzyl i defk@dsi eri dine vari ants of the latter nolegules, th
conpqundgetdrenbe pr ¢sERS0 mekgi Jrdase marka ausinty her Al 3'% é(p t
hi gh {doseempbaiice 3). .

D very

0.1 114

- . 0.15 ‘ <1
MK-801 ' 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% inhibition of formalin response,
10 - respectlvely, 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 stunulatpry effectis an |
untoward side effect. Certain selective NR2B antagonist compounds like the reference molecule
CI-1041 or benzyl-piperidine compounds [A = 2-(4-benzyl-piperidin-1-yl)-2-0x0-N-(2-0x0-2,3-

15 dihydro-benzoxazol-6-yl)-acetamide and B = 2-[4-[4-methyl-benzyl)-piperidin-1-yl]-2-0x0-N-(2-
0x0-2,3-dihydro-1H-indol-5-yl)-acetamide] described in patent application WO 2003010159 also
show little sepération 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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20 Wiile TlIs of the tested benzyl piperidines with high in vivo potency
range from1l to 8, TlIs of their benzylidenpiperidine counterparts are in a
consi der abbypodwoghesn range, between 46 and 64 or SUBSTI PUTHSHEANO(7RULE 26)
WO 2006/ 010964 PCT/ HU2005/ 000077 -13 higher. This strikingly different
profile was not expected after the Sﬁém ngly m nor structural

nodi fi cati on. NR2B antagonists w th arge TI may be particularly

adva s f or . phar.nacot her apy di seases that m ght be treated WI th
NRZB ?é?&mm%‘&r%rpz ﬂpd%%ﬁpn%e%paﬂ%éﬂ%@ﬁéewg % TelBeRpBERAE i t h
hi ghngjdflﬁ% ¥ in persistent pain nodel and with high therapeutic index.
Conpounds of the present invention possess nmuch nore favourable profile

regar di ng NRBs arshgonistsheitiaregt TCmug Be partioulpil padvatisbyousdoeptizethacahgayods .
Di sor ders i Chﬁggagg\%gﬁgfnefl cially treated with NVDA antagqni sts acting at

Nstdéﬁe'f‘Séfs S NRgByntagopistss Aetne bR By ReTIRes dse At cs, 97
5§ 8562 P034ds. WAG! HER efﬁQac?rCEf é@x{%ﬁ[ﬁﬁ[‘ Jﬁm Rl RsQ ﬁh%@ﬁatﬁsr Béﬂeiat fnBgL on’ s

di sease, excitotoxicity evo xla and | s ema; sel zure di sorders,
dr ug Qﬂmpmpdsanﬂ t}paprasenemen:m(ai pgsserss unnxpﬁmbrecfavmn:ﬁ‘blarp‘mﬁlermgarddlg poissigder al
pai n of an Ol’lt% ][ : gr macol 429, 71-78(2001)]. Due to their
r edudAHRREUEHE Usk Fiarp ei"}‘)&ﬂP’IP?W &ﬁﬁ’@%‘&ist 0 non-sel ective NMDA ant agoni st s,
NR2B sel e ' Y "
ant agoni ot o e SLRSQEHICHERICRY Bellld ik KNBANSEROARR SRER WP,
- [ Neursl reviRemd, re2dntly309- IL&ti§ 1{Paanhacolsicy hér dhedpayicslr 8T S5685(2003)] aldndbol |
ioids or. cac Dx and cohol pend., 59, 1-15 (2000) ul ar
ﬁ ME%@& %11& - dhseg l/iM DI’y @%ﬂ?ﬁ]excwﬁ?émw &vered By flm%la&fl gi ns
[Exp i 9 4 efnfs on,
m grgfcg\lgmgﬁysgggé;g%?nfdgg d%lﬁggﬁtgfatm}%%zﬁl Q%e% goae%lr gmr:etl na 6 %E%M\/
reti rviiscesy palgloﬁalm;ommgm #strhirdhatrmavol 1429, 7he8g200p]l oss 20 [ Drug News Perspect
11, 523-5 8) and WOD_00/00 international patent application
Accor di ngiipe t@f‘ﬁ%f‘?ad\‘}%edaﬂ% fifect (lha%% 1Ky cogpyed: fRyaopspel Pwe.lﬂlgﬁ?ﬁ.aaﬁag 2 be
benef f N [ be SPI nal
cord Nm?@%%ﬁ%‘?%ﬁ%%ﬁﬂ%%%g[ %agﬁce tg 18odllge(rgll nﬁl‘!érgt mentAo ?{)%)H{S?S H]af r anal

sy ndrefiigesve fsuctt by am@dtraphits Batealgsclabgo I[leurobme@J, g, 609 1(20(6999)91 wiﬂ&ﬁh@m c CNS
di sorders, chronic_neurodegenerative disorders, such iﬂlAl zhei nmer's 25

di sed¥Rdromas jof S leohel 9RINIE oHERRAMeHE endiiAdachal Dwnﬁ dRr@Ri%L pai n

h
SL o ScHlE ARl OEUIAROD F0BI 0T RORRRHIGE v b BT 2
Sui ta:b;;lm metsﬂi@ bargs) of 1139&¥4|®5C€2®00)]ﬁ|anﬁ1@fw%ptds§61$ mibiege, Q@p@glﬁdeﬁlﬁa;)ns

drug
( dcgeneratlve disorders of the retina (e.g. CMV retinitis), glaucoma, asthma, tinnitus, hearing loss

- [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 A
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, Parkmson’s disease, Huntington’s disease, pain and chronic pain states, such as e.g.
neuropathic pain. |
The comi)duﬁds of the invention as well as their pharmaceutically acceptable salts can be
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, diluén‘ts,
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can be in solid, liquid or semliquid formand pharmaceutical adjuvant and
auxiliary materials 30 can be added, which are commonly used in practice,
such as ocwornevmEpeexci pi ents, diluents, SUBSTI TUTE SHEBCT(HRULES/@6(77\WO
2006/ 010964 PCT/ HU2005/ 000077 -14 stabilizers, wetting or enul sifying
agents, pH and osnotic pressure-infid4encing, flavoring or aromatizing, as
wel | as formulation-pronoting or fornul ation-providing additives. The

dosage Lieani 1ed; i apauL] il SRdssERnN@Ying bR Gy ad

i m tgs gabggzg&wvﬁ%ﬁggge?ﬁq% Hl%o%é ﬁ{g’ Pﬁd%‘?%@l@&% g’guslsr enment s 1|n‘§" eacﬂu%f t he
par t i gothaizigg aesell de fehahl apneprombigngdrdgemutiorbplolviling sdditses. t he condi ti on
and t he bodywei ght -of the patient to he treated, ﬁllng) as, the sensitivity

as
of the patibentosaggaranirediinexert fheherpneytien)icHaet cap yatye™ GeRd-aEs an and
nunb i : J i i to be
ised U fHed 1§ thglyiGRl BERb et Btk RindIRRGalll: i, Bolenifg AIESENE | o

arst ithe tdiatenahd edgditioh dndethpaiddeweigho obehe petitedto Hhdrepleds anoealt ag die
conposi tions containing the active jngredient according to th 1 resent
Cve reRgHYiEEs ik Moy Patist 26705, the 2 &y e b OYEt ‘?f\c/@{niﬂﬁﬁﬂém% i PH"’%?@?{F:@ e
dos ag‘?ﬁﬂzn ehtmdnts. The acihl &RYF TdPRETE Blofedidi@to E@ BB REfeBI bd dRer@GhdMSy

i ngr I'n some conpositions exceeds the pper or lower limts defined
abov ethe Thendag physicankiliefl it the aghathedoeuilddgalof tempbsiittp bntreatad be f or

exanpl e tablets, dragees, capsules, pills_or |yophili %g owder oul es

useful forlhenghymaseitice] GAMBP lflﬁseﬁ‘?r}tgﬂ’él.g Eﬁﬁqﬁ‘fté'e E@Teéié o%??’i Hf%%oa € the

| Y ec in3Bid tRRORASS 10O P of ki AnBRAical MeSsindleakiags ubd yi @S and
dwopsﬁr@%gﬁ]uﬁ@?%b(%ngjsgglﬁg%% E'?J':.?ons can glgooiant man?%, ebaI sasmsg,I cregms, shaki ng

m xt usfesougsedpossiblepthat ther iresunt 6 thet isive dhgredibntainssamd eoraplvsitidns taxgeddoithd t i s
suitable if the _pharmaceutical conmpositions conprise dosage units

cont aVPRPeheF Jorer Hmis defierd aQ¥e-acti ve i ngredient to be admini stered once, or

20 a Tew Mild {paGBndl g@@%‘m&gﬁt{ﬁ@%ﬁm cRAbE o ShaRe BUE! gsage

units are e.d. can ered with grooves pronoting the
hal vi cepsales, Gilly belyiophiliaéd pbedéradmhetules sefuli éor tho prepesationyofddjecndnst diquiche
required anmpunt of the acti vgé{i‘ggr di ent . . Tablstit.a cadn .be co tedﬂvm'dt h (gn
“aél d- sumeisitions gigctheiinjegiabls an EPTRPRSTHOBP IUE TRFCIGIAGS: 8%&%% WA B %edi ent
cont et af §8hilfRY Bgpbliford! BIRBE.oiRtifdhes, PRI, AAnANLEAiSe GAANEE ol
simlarreffect can e achieved al so by encapsul ating the active

i ngr eglippbsitorithe phar maceuti cal conpositions for oral adm nistration can
contain e.g. lactose or starch . as exci.pien

car boxy met Fign e spka @i SinFle AGPEEIRHPR dd:; S‘yb‘{ﬂtb%/ifﬁ'gg i’g%]PPSthiﬁfln@Wosgif’ﬁsf ch
Eglslt 5F€r§%1%leg&gg%%etgﬁt§ gﬁﬁ‘ﬂaﬂﬁl?gt thB ImB e YrShe Ec@fv@%@&i@ﬁtctb be %dﬁﬁrﬁé’t?&ﬂ)()ﬁ&@ b} i ne
20  a few multiples or a half, third or fourth part thereof. Such dosage units are e.g. tablets, 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 assﬁe the release of the active
ingredient content after leaving the stomach. Such tablets are énteric—coated. A similar eff;:bt can
25  be achieved also by encapsulating the active ingredient.
| The phafmaceutical compositions for oral administration can contain e.g. lactose or starch
as excipients, sodium carboxymethylcellulose, methylcellulose, polyvinyl pyrrolidine or starch
paste as bindefs 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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di sintegration agents, but ultraamyl opectin or formal dehyde casein can al so
be used. Talcum 30 colloidal silicic acid, stearin, . calciumor nmagnesium
st ear at e wanodiomed as anti adhesive and |ubricants. SPBSHURUEDIGHEET
(RULE 26) WD 2006/ 010964 PCT/ HU2005/ 000077 = -15 The tabl et can be

manuf act ured for exanple by wet granﬁ{ ation, followed by pressing. The

m xed active ingredients and exci pie s, as well as in given case part of

t he di si ntg}grants are granulated with an aqueous, al coholic or aqueous

al cohol i ¢ $6Itehletorrnole msBuisriveRs: for erample bYpWeloBRnYakon dollpwehby preseng:t he
gran t i bric n nt esive
Spon ek e TR Gl Sl SPOPRLR A BB AR SRR

t abl egranulated gvithe an cameotshealdahblietos @jueousnaleohdlichsdlation v e ogMeers an @ase t he
adm nistration. The tablets can be nmade directly fromthe m xture of the

act i VEPTOREAE S BIRMEHd theme ther éﬁﬁ‘@‘lﬂatea’tﬁx‘ihll"rdarn?s ofipr shitiniseregts, pbrigapsrandase,
t9e tARLHCSivE ABorte ofeORRH 1B)nd S0 AL 1P uRANIRREYs gyésgéh {ofla blbfet I

p ar maceut | cal pr actl ce, for exanpr e ab | zers g, color
agentgyens:asmthasab]iﬂs smgmd,e wiel haiviog erodes io/aké ﬂreaadﬁﬁmtsﬂﬁydon or et hyl ceI I ul ose,

sodi um ca | cel l ul ose, etc), polyvin pyrrolidgne, caI cium
phosphat e Tl%e b¢ BBHadiecthyaim s BiitHg oééfw%lve fegseripnicad the ApiTa

agentaﬁxﬂfaﬁepb gkéégmg.nﬂﬁg% el e e &h&n%é&agéq ﬁ?gwg%ﬁdﬁﬂ@s g{»fgisn%@, qui d

the active e auxifrarres 1s to caps

or al usedrpo&netphannaceﬁtmafal em:lmpda efoss expeniks stabitizers yflaypsing toluiting agsmis, kechrmde by
usi col s, 0|I al cohol s, coloring and fl avoring agents.

= %Egi‘ralcv‘@&ﬂ‘ienflgrf o) rﬁmﬁﬂlé{ -c¥npiB¥icelinese; §°@’Bﬂ1ﬁ?r§f>é1‘}n?thy]§ﬁbﬁ6?§r £6hi es or
cl yStRlisiny Tli‘)grr ?ed Oéél&ﬁﬁypﬁiﬁghaté; QR RBSHAE, $038 Rrn \éea‘geﬂgrﬁ)%ki%% ’gi s

carrier, adeps pro uppository.  Car Tiers can veget ab
: such aacsmmagmugenam extidec giznadnkse etd. |18, the rdagd Wi erapsldes dfe ﬁlﬂufélﬁf fthe tagtiveaci ds

(pref.er e carriers t he trade nane Wtepsol). The active

i ngr éﬁgréﬁ%?‘){ @H%Wﬁ%@ﬁ&)‘gﬁ?‘{/‘“ ficeelst th the melted adeps pro suppository
and the syppogi, deg

conposi ti on@?‘z %Egr nmu 8%2?1’“%2@ nj e 1teistlgl ﬂ%ﬁlﬁ%ﬁfp@,':eol manu%3 duﬁ:B’nuthﬁ]l he

i 19 e(,\t/aterngkyoélsl,tqlksrlaltdlmlsa.ebiomagmngﬂaa;@rmghgemge dissolved in distilled water

and/or in diff rent o ani ¢ solvents, such as glycolethers, in given case
in the pr 98 10m; til@rcgmposgtéﬁn isxgrplated m suppositories or clysters. The

I
| R RIS AL s R PR
diff E!Ezem:rs aan(bd: Negeltmh: oity shichass hydmaseated negeaabndiss, triglyceeidedtpl €;,-Cy; fatty

et hyl endi etraacetate, as well as pH adjustin gents and _buffers
and i3 &éﬁn@g e U CaTTIcEs Jinden dhg drade, pamg j Wxensoh: gFli}?eaF%Yeeé@gf@fﬁe%oﬁsutl on

GRnt a}ioﬂio'égnéohﬁy mixed with the melted adeps pro suppository and the suppositories are moulded.

For parenteral administration the composition is formulated as injection solution. For
manufacturing the injection solution the active ingredients are dissolved in distilled water and/or
in different orgamc solvents, such as glycolethers in given case in the presence of solublhzers
for example polioxyethylensorbitane-monolaurate, -monooleate, or monostearate (Tween. 20,
- 25 Tween 60, Tween 80). The injection solutlon can also contain different auxiliaries, such as
conserving agents, 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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active ingredient of the invention is filtered before it is filled into
anpoules, and it is sterilized after filling. 30 If the active ingredient
i s hygroswopna/01bdsen it can be stabilized by |iophyli zarcomu208uWB&En TUTE
SHEET (RULE 26) WD 2006/ 010964 PCT/ HU2005/ 000077 -16- Characterization
met hod Conpounds of the present inve%i on were characterized by high
performance liquid chromatography coupled to nass sel ective detector

(LG MB) using HP 1100 Binary G adient chromatography systemw th

M cr dgraraetenizatioremethdi | ent, \Wal dbronn), controlled by 5 ChenStation

20 nm ATELRET ORI erE SN Rl B B R B Mo

si nglcarahiadgraphyecoupheClor BBt @lectifielideRed: \WCMS N udhe HF 0300 Bindr) Gradédton
source to determne the structure. The synthesized products were dissolved

in 1 ShforBstopRISty (sAptem orith Gibicrapipte. Seowlér éfsgilenic Wakibienmon spatolid byed

n REE Shibe .
e 1 SAved B st e atRl sblEP var HeB SRR el a BN P hom  ©
Supelmen ABedxpefinnite,wdre peseanidhg MR MSD f(hgiterttateal @rodn)Thinflengtagrupler

qualification. The _obtained conpounds were characterized by their k' value
( pur i SP§CreRgieraripredwith an elegirogpst igpizatigresousg e defewaing yhe HEICKHEE owi ng

f la: I : = i ! — t . £
and o = arSoned prodfi vl AT FRERFDIO PRIy SR B 4" ek
('Si greach Geluriny Jvas ofitaéchiwigh OMBOMS e1000 theroBied. ugntlytiesl eBYacgtphict i | e

(Merck, CGermany) containing 0.1% TEA and 5% A eluent. G adient. elution was
UQed, CXBEHMERE gVefs Perasd o Risgevrry RFdCpiodedds Rtk X FE0IB 26 PUBR OB a

peri f ] QWY XA [ ﬂ]ﬁ 1 i.on

Wi t h%?ﬂtsr@dl%\?gﬁ |%r1r%g’g?em§’rﬁ' a?]ggf)i on ganyway. &gbégklﬁ Efo%géﬂﬁﬁ%aﬂ}ﬁﬁg‘h%) WO
2006/ dhififahcdiponhilil Gek daBREfized by thetakplatiepurity, capacity factor). k' factors are

2- (4-Benzyl.i dene- pi peri di ne-1-yl ) - 2- oxo- N- ( 2- oxo- 2, 3- di hydr o- benzooxazol - 6-
yl) - avetugied oy thefllowinsdpupylay- benzy i dene-yi erg idine :

k' = (tg - to) / to

15 where k'= capacity factor, tg = retention time and t; = eluent retention time.

The A eluent was trifluoroacetic acid (TFA) (Sigma, Germany) containing 0.1% water,
the B eluent was 95% acetonitrile (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.
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Under argon, to a stirred solution of 133.2 g (704 mmol ) of

N- benzyl - 4-pi peridone 5 (Al drich) and 161g (705 mmol ) of benzyl - phosphonic
aci d di etwoloesatiese4 (Al drich) in 1350 m of di nethyl f or memiHie0dsobg7( 60 % ,
37.5 mol ) of sodiumhydride is added at 0 C. The reaction mxture is
stirred for 2 h at 20 C, 100 m of f;}hanol is added drop wi se, poured into
1500 mM of water and extract ed with diethyl ether. The organic layer is
dried over sodiumsulfate and - concentrated. The crude product is used in

the next step. Mp.: oil. 10 1b) Mdene pi peri-di ne hydrochl oride To a
- Sti 1 oed BOlLHaG- ﬁ’ifgeﬁﬁﬁlepfw 200X QR BINE i ¥ 0D enzooxazol-6.yl)-acetami

1- benzyt=2Z-benzyrroene- prpertarme (- ane 80
m  (1411-Benkyl-dobenkylidenepietidide- chl orofornate is added drop wise at 0 C
The reaction mxture is stirred at 0 for and refluxed for 1 h, then
concent r at e BN & RedirEdesolution §§&%§@dg|(ﬁo‘l mmgh ofeNrheRgy-4-piveridoned f or

vlv?i hmfdrfcﬁ%td o1 ﬁlglogt%gﬁ B ténz?ggﬁgsggygﬁt Eﬁdf%ﬂ&h%lrég ef ?&tcﬁ%ﬁhin d1§5r0yrﬁlt&| I zed

acetone to ; g . o] the Tit e co 186 C
( acetdimethylfdrejanfide BeAog Y60 tent?.pinpeol) df swkidm ylyjeidez-addat anoo aci ’ﬂheetehgtionest er

d | 0. 49 f | d
hycl SRR Fasteder 5h aCan 1608 ob haney iice ety e adeed i kaugpnl of |
chl Orv@dfté}r Mbextfrtd wid: (ﬁg@%ﬁ@t&r theeEthr\éﬁlc I geroféatliﬂéd Gwrogddqﬁn'smﬁfédﬁﬁ drop

wi se below 10 C, and the reaction m xture 15 stirred room tenperature
f or ZTohcenfhied. PiOcmde pnbdmmmsedntdtlﬁ@ﬁxtrﬂtepoM;B &8d.sodi um hydr ogen carbonate

solution,is & ded to he, m the organic |layer is separated, dried
erlbgéﬁﬁﬂ@@ ch t ed. The crude product is used in the

next st eproMsiin@i dolutdd) ofl s PERFousi H%Hé qigaRzi- ﬂﬁénz%&’en@%érﬁuﬁc' d 25

To a stirred solution of the previ ousl talned crud
(4- bdr70A mdmh)a;;pﬁ pef didhlomethayé B0 ndXM]amatoil)mfdcﬁdorebﬂhy]—ctﬂsttoéasm(aﬁb ¥@&dedol ) in

200 f eth | ut f 27.6 0. | f h d
200 1RO fvigi o S T8 GEAHPN GRNBITR 4 Nt A O RO RS % e s
stirrgf e?lttrafeﬁoﬁﬂdt ﬁl@_ﬁ}ﬁ&ﬁﬁé’ i€ disk@Qbed i) ltpﬁf' gfe‘ﬁ%@p r?gt‘(i:i}%e%cfo‘i“ 1. eﬂm V\tetaa on

‘ ydroch oric acid recipitated so i's col ed, viashed wat er
tis ynmbcd:rétﬁ);?co&zezgrate&l&xﬁ tﬂe re@fdué ecriystallieed With aceueundiield/fi03. 21%5(7(}:1 %) of

(et hapol. - wat er
2- (46‘1’-%% 9%/?‘? erlB8i d2oetgne)-=2- oxo- N- ( 2- oxo- 2, 3- di hydr o- benzooxazol - 6-
yI) q%g{@g@&ghd%g}%ériﬁérﬁgﬁ L ?Q%&J = 26hy Q2 006/ 010964° PCT/ HU2005/ 000077

( 4 benzyl i'Then stipped solatibmnet 163y25) ¢ Q&e92anmﬂ) af abemkyliddhelpipdrili@thydrothlorafe

tri et ATs3% A% of el idmSe it~ $ ol Qhidroromts 3595 320040 b eyt ™

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 ml 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 ml of ethanol is added. The reaction mixture is
stitred 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)
lle) 2-(4-Benzylidene-piperidine-1-yl)-2-0x0-N-(2-0x0-2,3-dihydro-benzooxazol-6-y)-acetamide
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Soc., 321. (1938)] 79.6 nmg (0.21 _mmol) of HBTU

[ O benzotriazol-1-yl-N, NN, N - tetranethyl uroni um hexaf |l uor ophosphat e
(AdvancedwGChemo1d®ah. )] and 1 ml of 5 di met hyl f or mam de PC3/HEt200570@0d078t r oom
tenperature for 24 h. The reaction mxture is purified by colum

chr omat ogr aphy usi ng Ki esel gel 60 (Nﬁck) as adsorbent and tol uene :

nmet hanol = 4: 1 as eluent. The qualitfy and the quantity of the product are
determ ned by HPLC-NM5 nethod as described above. k' = 9.66. Using the
above desct PEHeR A ORE (@ 2amph) @b &-benzylidenedipesiding I ybmpemandtic a¢idf Brithul a

10,0t s ShOARE 2 e el L el sl 65
2006/S109621 PCTH3IHP 00860000 7(0.21 LBmoly 4f0 HBBU 990-tdnkbtribzctaSyIN, NN1IR2-27
tetramethyluronium  hexafluorophosphate  (Advanced Chem. Tech.)] and 1 ml of
5  dimethylformamide is stirred at room temperature for 24 h. The reaction mixture is purified by
column chromatography using Kieselgel 60 (Merck) as adsorbent and toluene : methanol =4 : 1
as eluent. The quality and the quantity of the product are determined by HPLC-MS method as
described above . k’ = 9.66.

Using the above described procedure we prepared the following compounds of formula

10 D

Table 5
X
No. V4 K
N/
Y H
H
1 0 N]@ H
:<o v 9.66
H
. .
2 °=<’:J©\ H 8.694
H
H . 4 '
3 O=<NN:©\N/ Ho | o2
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~~r -

4-Cl

H HO 6 S=~ O

t 1 H10.66 HH 7 H9.78
9.73 HHH 9 H9.385 CH3 H 11 HO 10 cH3-s-
10. AB0 2nd6/01b964H 12 Or 4-Cl

10. 01

-19-

o~rv-H O8 O |
HO9.55 HH 11 0==0

-4Z a~~ e H. [BCT/HU2005/000077

H
o 8.99
H
_
o H
5 =<::©L > 1027
H
H
s H
6 %Zm . 10.66
H
H
O
2N I 66 W B
0 N~ '
H
O
8 O%AJQ\N/ H 9.73
H H
O N t
C O, |
9.385
CHs N~
H
CH g A
10 S N\O\ H 9.55
N
H
H
o 4Cl
11 %:j@ > 10.73
H
H
12 0=<b©\ 4-Cl 10.01
N N
. H
H
13 °=<NN:©\N/ 4-Cl 10.38
s H
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H 13 0==( 4-Cl 10.38 CH3 H SUBSTI TUTE SHEET (RULE 26) WO 2006/ 010964

PCT/ HU2005/ 000077 -20 H 14 0 4-C 10.18 HH 15 0==<S 4-C1 11.29 HH/
16 SO ~- ,wo-206/109662 H H O 17 4-Cl 10.766 H 18 4-Cl PpOoTAEE00IH0BITH 19
4-Cl 10.52 CH3 N-'" H O11 H20 CH3 0- 4-C 10.74 H H 21 4-CH3 10.69 H

-20 -

W 10.18
1 0 Nj@ .
5 =<S v 4-Cl 11.29
6 _j/o v 4-Cl 11.62
H

. 0.
47 TNO\ 4-Cl |
o N 10.766
H
O
O
18 =<N:©\N/ 4-Cl 10.656

H H
o H
19 TNO\ 4-Cl
10.52
CHs E/

o | | '
CHg—8— ) .
20 :
6 N\Q 4-cl 10.74
N~
. =/\O v 4-CHa 10.69
22 O%K)\ 4-CH
» s | 048

H H
H .
23 o%m 4-CH -
10.06
| . N~
' CHs .
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H 22 0==( 4-CH3 9.48 HHH 23 4-CH3 10.06 CH3 H SUBSTI TUTE SHEET ( RULE
26) WO 2006/ 010964 PCT/ HU2005/ 000077 -21 H 24 O 4-CH3 10.05 HH 25 0 s
4- CH3 10.\90 2004/01#09626 S==<0 4-CH3 11.4 H H O 27 4-CH3 POTAHU2085/000770 N''
H O/ 28 O-+ N 4-CH3 10.3 HHH 029y 4-CH3 10.21 CHN-"H O

-21 -

24 O:<N:Q > 4-CHs 10.05
o 4-
25 %:j@ _ CH 10.97
s 4-
26 =<Z:©\ v CHs 1j.4
: O
27 Tn 4-CHg 10.44
0 N '
: H
O
O
28 %AJQN/ 4-CHg 10.3
O § |
29 YNQ 4-CH
I v 10.21

(0] ) | g
CH3z—5—
30 5 U 4-Chs 10.44
N/ )
, 1 o Nj@\ AL
3 ‘ ‘ﬂ/o ‘ - 4-CH30 9.58
32 o_J\':j@L 4-CHsO'
N 3 ‘ 8.86

H H
H
w | oI | acno |
) N~ e -9
CHy H < » |
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Il HCH3 30 4-CH3 0 10.44 H H/
8.86 HHH 33 0~ ~ n,
2006/ 010980 2051016492005/ 000077

10. 27

31 0-~0 .

4-CH30 9.58 HH 32 0-(

4- CH30

4-CH30 9.27 N-CH H SUBSTI TUTE SHEET (RULE 26) WD

or~H 38 0|

-22 -
H
34 05&@ | 4o | o0
H
H
0 4-CHy0
35 %Z:O\ > 3 10.27
H
H
s= 4-CHg0 ‘
36 =<:;©\ > 5 10.73
H
H
@)
37 \[NJQ\ 4-CHsO 9.65
‘ 0 N
H
O
38 O%QQLN/ 4-CHy0 9.542
H H
H
o
CHa N~
H
O
CH;g,-——Isl—H
N~
H
H
o 4-F '
4 %:QM 8.29
H
-
42 0=<t© 4-F 7.77
i

Example 2

Preparation of pharmaceutical compositions:

a) Tablets:

SUBSTITUTE SHEET (RULE 26)

[ -22- H 34 4-CH30 9.05 FCHH®280weu74- CH3O
7 HH 36 sO 4-CH30 10.73 HH 37 4-CH30 9.65
4-CH30 9.542 HHH

r -



039 4-CH309.39 CH3 H OIl H40 CH3 0/ | 4-CH309.64 H H 41 0==0 e
4-F 8.29 HH 42- o 4-F 7.77 H Exanple 2 Preparation of pharmaceuti cal
conposi t iwooe109babl et s: SUBSTI TUTE SHEET ( RULE 26) WOP2@GA/20ds0066y7

PCT/ HU2005/ 000077 - - 23 0.01-50 % of active ingredient of forrmula (1),
15-50 % of | actose, 15-50 % of potat;% starch, 5-15 % of pol yvinyl
pyrrolidone, 1-5 %of talc, 0.01-3 % o magnesi um stearate, 1-3 % of
colloid silicon dioxide and 2-7 % of ultraanyl opectin are m xed, then are
granul at ed-®y50p of grctive ingredent saffopmels (B 1660t bdfelastoss, H-5Mr% @b estato

above AP bared B A Ay EP s, CCF RPN & & el TouBiey At o | m

or of calloghEiliond dickide mﬁ%ﬂ?ﬁ@ﬁﬁﬁra&h?lg@@&thsﬁg_C{nﬂ)éd,atheﬁia?fé YrButedGERupx and
cai nuba wax. c) Capsules: 10 0.01-50 % of active ingredient of forrmula (1),

1- 5 ogrgnulating apghoressed/to tebieat e, 15-50 To of starch, 15-50 % of | actose,
1-3 % hd sili di oxi de and 0.01-3 % of nmagnesium stearate are
h;, B a%lzé?i'l cogted bt ure is passed through a sieve and filled in hard

gelatin Canfelﬂteﬁgts hadSUSRBAEAENS :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.
c¢) Capsules:
10 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 hydroxide,
15 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 % aqueous solution) and 30-50 % of distilled water:
To solution of nipagin and citric acid in 20 ml 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
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 ingrédient is added in .
small portions and suspended with an immersing homogenizator. Finally the suspeﬁsion is filled.
up to the desired final volume with distilled water and the suspension syrup is passed through a
colloid milii‘ng equipment.
25  ¢) Suppositories:

For each suppository 0.01-15% of active ingredient of formula (I) 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

homogeﬁizator. The obtained mixture is mould in cooled forms.

30  f) Lyophilized powder ampoule compositions:
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I ngredients: 0.01-15 % of active ingredient of formula (1), 0.1-2 % of

sodi um hydroxide, 15 0.1-3 %of citric acid, 0.05-0.2 % of nipagin (sodium
met hyl 4-Wwpdoesoibsnzoat e), 0.005-0.02 % of nipasol, 0.@tTMHEH®7Gar bopol
(polyacrilic acid), 0.1-5 %of 96 %ethanol, 0.1-1 %of flavoring agent,
20-70 % of sorbitol (70 % aqueous sghution) and 30-50 % of distilled water.
To solution of nipagin and citric acid in 20 mM of distilled water,

car bopol | dded in. small rtions under, vi ous sti.rring,. and t

ol oty on &3 P aetiton, Ocmanntal oF Telsd 5 midbriln ioRRRY Gl b ol B 1 1 o
M ofe dbiatibd 1sGicfed & as thHBvARERUSEBH UA I001-98 Sttt 6 thaRekivd Mglci¥nt he

et hanolic raspberry flavor are added with stirring. To this carrier the

act i efdformga €l iisealso mdasldthdbidistilleshwiter fooiréating vasding dlsip splgtian i fileredso:

i mrer si ng. ha enj zatqr,. Finally.the suspensi.on is.filled. 0 .t

des, #:08 PRYSY SPHAED-vf e S BTIMILE Bt AR Hebisfepeiing, e g

Pas SEgibAY iRk InFoul &GO el dtdik bt e anthoBRYIPTRPAilizED a8Y IRVRBHGIIEPIe)EaledOF
each” suppository 0.01-15% of active ingredient of formula (1) and 1-20% of
| act wsler mitregenh dFipughhtyntyi s dhe tangouss- @5o%disfoleadeps starde swuppoitt 8Oy A f or
exanple Wtepsol .4) is nelted conoled to.,35 C and.the m xture of active

i ngp&’hﬁ'%%g‘ﬁﬁz StFﬂg%élgoqsssom%‘E}ﬂ?rh eist‘)ﬂ\f\}lo?ﬁetsoﬁ%ﬁ%ﬁ%l}éﬁfg?%r. The obt ai ned

m xture is nould in cooled fornms. 30 D Lyophilized powder anpoul e

conposi tions: SUBSTI TUTE SHEET (RULE 26) WO 2006/ 010964 PCT/ HU2005/ 000077
-24 A5 %solution of mannitol or lactose is nmade with bidistilled water
for injection use, and the solution is filtered so as to have sterile
solution. A 0.01-5 %solution of the active ingredient of formula (1) is
al so nmade with bidistilled water for injection use, and this solution is
filtered so as to have sterile solution. These two solutions are m xed
under aseptic conditions, filled in 1 mM 5 portions into anpoul es, the
content of the anpoules is |yophilized, and the anpoul es are seal ed under
nitrogen. The contents of the anpoul es are dissolved in sterile water or
0.9 % (physiological) sterile aqueous sodium chloride solution before
adm ni stration. SUBSTI TUTE SHEET (RULE 26) WD 2006/ 010964 PCT/ HU2005/ 000077
-25- What we claimis: 1. New 4-benzylidene-piperidin derivatives of
formula (1) X

SUBSTITUTE SHEET (RULE 26)



NI <<~ HZ N_11Y Y O - wherein the nmeaning of X and Y independently are
hydr ogen or hal ogen atom hydroxy, cyano, nitro, am no, CL-C4 alkylainino
opt i onal Iwo=odratiodeut ed by a hal ogen at om or hal ogen at omsT/Hr29652000070
optionally substituted by a hal ogen atom or hal ogen atons, aral kyl am no
optionally to substituted by a hal ogeh-atom or hal ogen atons, O -C4

al kyl sul fonam do optionally substituted by a hal ogen atom or hal ogen

at omsyh&i wetlasgnoy! am do optionally substituted by a hal ogen atom or

hal ogen atons, arylsul fonam do, Cl-C4 al kyl sul fonyl oxy, carboxyl,

trifl uor orkeMNey 4-benzylidansrpipegidirodeyivatives®f fednkuts (502- NH- CH2- ,

NH2- (CH2) 1- 4- SO2- NH-, NH2- (CH2) 1-4-(CO -NH, sul fanmoyl [NH2-SO2-]1, 15
formyl [-CHQ, am no-nethyl [-CH2-NH2], hydroxymethyl, d-C4 alkyl, Cl-C4
al koxynet hyl , hal ogennet hyl, tetrazolyl group, or Cl-C4 al koxy, Cl-C4

al koxycar bonyl, Cl1-¥6 al kanoyl oxy, phenyl or C -C4 al koxy groups,
optionally substitu i enef-ghhori ng X and Y groups
in given case toget di fferent . 20
additional hetero a an f or riblan optionally
substituted 4-7 menb i 7 \pr ef erabl y nor phol i ne,

“pyrrole, pyrrolidyne, oxo-Hor tHh|oxo-pyrrolidine, pyﬂ%zole, pyrazol i di ne,

i m dazole, imdazolidine, oxo- qf thioxo-imdazole or imdazolidine,

1, 4- oxazi ne, oxazole, oxazolidine, oxo- or thioxo-oxazolidine, oxo- or

t Ri oxo-t hi azoli dine or 3-oxo-1,4- 25 oxazine ring, Z is hydrogen or hal ogen
atom_ _nj.tr. a1 -C4 al kyl, Cl1-C4 al koxy, cyano, trifluoronethyl,

triflﬁg#%%ggﬁ%ﬁ%ﬁg?%é% SUBSTI TUTE SHEET (RULE 26) WO 2006/ 010964

PCT/ EU260F/ QR éddentld r@Meld@ptd 62 haRizeh RESEShydie6Le HheS @id, amlidos ¢ lagr eof .

. 2. A conpound of the fpllomﬁng'groug of 4-benzylidene-piperidin derivatives
bel ongi ng tadkylaraingcensiendty sybstitaterl by a halogen afom 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;-C4 alkylsulfonamido optionally
substituted by a halogen atom or halogen atoms, C;-Cy4 alkanoylamido. optionally
substituted by a halogen atom or halogen atoms, arylsulfonamido, Ci-Cy4
alkylsulfonyloxy, carboxyl, trifluoromethyl, triflucromethoxy, C;-Cy4 alkyl-SO,-NH-
CHy-, NH-(CH)14-SO2-NH-, NH,-(CH);.4-(CO)-NH-, sulfamoyl [NH,-SO,-],

15 formyl [-CHO], amino-methyl [-CH,-NH,], hydroxymethyl, C;-C, alkyl, C;-Cq4
alkoxymethyl, halogenmethyl, tetrazolyl group, or C;-C4 alkoxy, C-Cq

. alkoxycarbonyl, C;-Cs alkanoyloxy, phenyl or C;-C; alkoxy groﬁps, optioﬁally
substituted by amino gfoup, 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
substifuted 4-7 membered homo- or heterocyclic ring, preferably morpholine, pymrole,
pyrrolidine, oxo- or thioxo-pyrrolidine, pyrazole, pyrazolidine, imidazole,
imidazolidine, oxo- or thioxo-imidazole or imidazolidine, 1,4-oxazine, oxazole,
oxazolidine, oxo- or thioxo-oxazolidine, oxo- or thioxo-thiazolidine or 3-oxo-1,4-

25 oxazine ring, 4 |

Z is hydrogen or halogen atom, nitro, amino, C;-C4 -alkyl, C;-C4 alkoxy, éy.ano,‘
trifluoromethyl, trifluoromethoxy group - '

SUBSTITUTE SHEET (RULE 26)



5

2- (4-benzyl i dene- pi peri di n-1-yl)-2-o0xo0- N (2-o0x0-2, 3-di hydr o- benzooxazol - 6-y
| ) - acet amwvoepoe/@eqded- benzyl i dene- pi peri di n- 1-yl ) - 2- oxo- NPCZAI0052)08077

- di hydr o- benzot hi azol - 6-yl ) - acet am de,

2-[4-(4-chl oro-benzylidene) - plperldbg

I-yI] 2- 0x0- N- ( 2- oxo- 2, 3- di hydr o- benzooxazol - 6-yl) - ‘acet am de,

4- chl or 9- benzyl i dene) - pi per i di p- 1-yl ] - 2- 0x0- N- ( 2- oxo- 2, 3-di hydr o- benz
o7 b BB Hy 0] Phceraen At hercot”

2-[4-(4-chloro-benzylidene) - p| peri di n-1-y1] - 2- oxo- N- ( 2- oxo- 2, 3-di hydro-b

enzot hi azol -6-yl)- acetam de,

2-[4- (4 rﬁetﬁhyd)mpemziybﬁ tie rﬁei)omng)grqqulqf-41bqulzyh®no>p®p@¢d(r2d@m12¢8bdvm o- benz

oi m d 3 iet am de, 15

2- [4t° ?‘FQP‘F\ clgEn ]y i dene) - pi peri di n- 1-yI ] - 2- oxo0- N ( 2- oxo- 2, 3- di hydr o- benz

0§ hi ?%@Bérﬁyﬂcllén&p'i éicﬁ'iﬂl 2-0x0-N-(2-0x0-2,3- dlhydro-benzooxazol-6~y1)—acetanude
hoxy-benzyl i dene) - pi peri di n-1-yl ] - 2- oxo- N-SZ 0XO0- i hydr o- ben

zo| ni-d%bd:ﬂz;zﬁdqde)pmam arpild2-0x0-N-(2-0x0-2,3-dihydro-benzothiazo -yl)—acetamlde

3 O'E ;11 é& &ﬁ X'§/e %%Lgﬁgﬁl%@ql f5IOXOrN %2 Yk 223 glﬁgdro-b(elzlzooxazc?l .6 yl(}jl hydr o-ben

N (4zBhhanesul fonyl am no- phenyl) - 2- [ 4- (4- met hoxy- benzyl i dene) - pi peri di n-
| -yl]-2-0x0- acetam de,
2. [ 42{44-thiorebdrephigdnctpipelidipilpgi-2 dixn-N-(Hoko-2, osibydtoftenenitridazel-8ivhy dr o- benz
oxazo -6 | )- acetam de 25 and optical antipodes, racemates and salts
er EEPMISS Phar maceut i cal conpositions containing an effective anmount of
the fc{zil@ﬂébeijé}ﬁ%nﬂE&Fbip@hdﬁnqeﬂ!-2&1)('0\/[@%2—@%3:205 -8k @olbehzothWREL &il)- t he
meani ng of X, re as givemin claiml - or the salts thereof as
act i seetanride.edi ents and auxiliary materials, which are commonly used in

practi sych.as rriers ients ilu tabilizers t.iing or
enul 1[‘f§4ﬁ§ﬂ§3?ﬁ?@?ﬂﬁfﬂs)'Péﬂ?B‘d§’of 3@??6?’?%1\1'@' @&%é%ﬁ%ﬁ%ﬁa‘da%ﬂlﬁm‘i ng or
ar onglet#igg, as well as fornul ation-pr ormti ng or fornulation-providing
addi tives. SUBSTI TUTE SHEET (RULE 26) WO 2006/ 010964 PCT/ HU2005/ 000077 -
27 2 [4491:«0@:65& bieuzyligen) aripenigint hallL2-pendly(r akond3 piilpere-benrotdadol-étiles  of
formul a % - wherel n the neaning of X, Y, Z areas givenin claim1 .

-, ch&* g6 zed "by reacting a secondary amne of formula (11)

2-[4-(4-methoxy-benzylidene)-piperidin-1-y1}-2-0x0-N-(2-0x0-2,3-dihydro-benzoimidazol-5-y1)-

acetamide, ‘
. 2-[4~(4-methoxy-benzylidene)-piperidin-1-yl]-2-0x0-N-(2-0x0-2,3-dihydro-benz othiazol-6-yl)-
20 . acetamide, ‘ ' | '
N—(4—methanesulfonylamino-phenyl)-z-[4-(4-methoxy—benzy1idene)—pip‘eridin—1-y1]-2—oxo-
acetamide, '
2-[4- (4—ﬂuoro-benzyhdene)—p1pemdm- -yl}-2-0x0-N-(2-0x0-2,3- dlhydro—benzooxazol- -yl)-
acetamide
25  and optical antipodes, racemates and salts thereof. 4
3. Pharmaceutical 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 commonly used in
practice, such as carriers, excipients, diluents, stabilizers, wetting or emulsifying agents, pH- and
30 osmotic pressure-influencing, flavoring or aromatizing, as well as formulation-promoting or

formulation-providing additives.

SUBSTITUTE SHEET (RULE 26)



(1) HNZ 5 - where Z has the sane neaning as given for forrmula (I) -
with ethyl oxalylchloride in a suitable solvent in the presence .of a
base, sapwoizbgemngosthe obt ai ned ester conpound of fornmul @ciHU2pos/@07T71 1)
EtO___ 1Y UZ O 10 - where Z has the sane nmeaning as given for formula (1)
- wth an alkali hydroxide and reagying the obtained oxalam d acid of
formula (IV) O/ (V) HOZ O - wherein the neaning of Z is as described
above for, formul 1) -. or, a reacthve. ' ' Of | it b gni l i ne
of formlk u(%es&?o(r%tgp%ﬂv 4'53%5{%?%1? {ﬁied\ﬁ?n}el%‘?aﬁlggso?ﬁfﬁnéﬁlgw arWEeHa as gi ven
bef o€ nieQfink @F KU Z(drd as gikvéh Bl S4nOr Ol haae,t etfier d hensform ng optional ly
the so obtalned 4-benzylidene-piperidin derivatives of formula (1) -

wher ei n tieectimgarsenapdefy amdne §f formpladllys given in claim 1 - into anot her
conmpounds of SUBSTI TUTE SHEET (RULE 26) WD 2006/ 010964 PCT/ HU2005/ 000077
-28 formula (1) by introducing new substituents and/or nodifying or

renovi ng. the existing one ) ormng salt and/or |iberating the
conmpound of forrmula (1) ffom s&g ' met hods. 5. Process as cl ai ned
in claim4, characteriz%d by r ) active déjyivative

- where Z has the same meaning as given for formula (I) - with ethyl oxalylchloride in a suitable

solvent in the presence of a base,

saponifying the obtained ester compound of formula (IIT)

. 0O m "
Eto/LKH/ .
O

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)

0 m N
HO)H( | z
0

- 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)
NH
Y

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

formula (I) — wherein the meaning of X, Y, Z are as given in claim 1 - into another compounds of.

SUBSTITUTE SHEET (RULE 26)



5 of the carboxylic acid of formula (1V) - wherein the nmeaning of Z is as
given in claiml - with the aniline of formula (V) - wherein the neaning
of X and woan&/a896gi ven in claiml1l - in the presence ofPCa/Hi2e€/006077Pr ocess
as claimed inclaim4, char acteri zedDbyreacting the
carboxylic acid of formula (IV) - wWerein the neaning of Zis as given in
claim1l- with the aniline of fornmula (V) 10 - wherein the neaning of X and

O bR GG phpRuarnges sublicisiis RR, PO IMng T HERaVIGor B OUPR4PES (HETU
in  dhavet byl ophFRMAC andlor Rﬁéﬁﬁﬁsﬂfeo&l\lﬁcﬂﬂﬁa&t i @ﬁoﬂ?%ﬁ% ib?ﬂinown

conposi tions having NR2B sel ective NMDA receptor antagoni st effect,
char aegtlendszed by m xing a 4-benzylidene-piperidin 15 derivative of fornula

1) - wherejn the ani of . X,, Y, Z are as given in claiml. - or, tical
Snt 1 podes SoPRPER R BRegn Elpn & hadLt s oot 9 Becipris i liveRiindReor as
agtiwe ﬂie%f&ﬁ%rﬁ@taéid%?%nﬁﬂ% (1vh) @KdhePBM Blel BbshingB¥ s Bls&i QMY HSGfRI N
pr actl ce, SsucC as carrilers, excilpl ents, dil uents, stabili Zers, wetti ng or

enul $he gnilige ahforma]a (- wheteinshomeenpgeds & ead Kfdreiehgivay in fdlamol i igther
aromat i zi n%,f %% wel | as formul ation-pronoting or fornul ati on-providing
addi I3 %85 vet hod of treatment and alleviation of synptoms of the

fol I ow ngedp&RERES Rfimed BRI, ¢ HAFA Utk P9z BUMBY feaétﬁ%m&&%okyﬂc%m of
brain or spinal cord, human i munodeficiency virus (H V) rel ated neuronal

i nj ufgrmuEdaily) r oyiterain thet mealingsf| Zivgb givendh eleimde vehotho enidiewef damsd Vo

opi oi d .t reat.nent . of i i,t hdrawal syndropes of e.q.- alcohol, .opioids or
8o g biraraine RE Kt ¥ o & Be Brfienn g Poe S gi Sy BBHERe. euch
as Algb&lAR{az8]- s KBS N WaktrhhSG RN ufonfin A SEAEuoldRdspRE ON' BHBTEFasEn pai n
and chronic pain’states, such as” neuropathic pain or cancer related pain,

epi | elm;@thy]éwmimi@ depression, mgraine, psychosis, nuscular spasm

oot 2 8 ket i BSOSOl

hear iNy@plA0 ¢ pi [ ct I nSRIY ts of
a 4- benzf/AT ?%S%tgpgﬁgg?ﬁq if%gté%l%l/%?ig\%@gﬁ?gr % éﬁ%{l %m\/\b/rn?er el nﬂ%ﬁgﬁg%ﬂ
nsanidegvaiveXf fyymladbe wiserginvienmieaniog af nX,1Y; Zaore epgivemin aaim Jodersoptical
racemates. or the SUBSTI TUTE SHEET. ( RULE 006/ 010964, .

PCT/ ESRRSISF 0B ER59Rates 56 Ui plapaecstts Ws&%ﬂ?@%ﬁ#ﬁﬁﬁ%@ 4P esiyhinssientiond uch or
combieghiaW miiefials! Which ark bbﬁnn@ﬁlg@%@ﬁﬁ g{a%ti@é)QucH REcaid®, Uy, ARgld, ed 1 n
pharmaceuticals to the manmal t e treated. 9. Use of a

4- benszpilizasn evapiigge pi dinnlsidgingvaenty.epldf ahdosmbtc pidssuremifbreacingt Aevormgrirng of

X, Y, Z ar [,V in iml - or i.cal ant] Lor r r th
p,h ar m%ﬂaziug%%g h'as rt]ormulegi{o%-promotmgoor Iy tulgt?on—gro%{d%%da%%htgves.' acemates or the

20 8. Method of treatment and alleviation of symptoms of the following di'seaégs of

mammals — including human - traumatic injury of brain or spinal cord, human immunodeficiency
virus (HIV) related neuronal injury, amyotrophic 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, such as Alzheimer’s disease, Parkinson’s
25  disease, Huntington’s disease, pain and chronic pain states, such as neuropathic pain or cancer
related pain, epilepsy, anxiety, depression, migraine, psychosis, muscular spasm, dementia of
various origin, hypoglycemia, degenerative disorders of the retina, glaucoma, asthma, tinnitus,
aminoglycoside antibiotic-induced hearing loss, characterized by administering
effective amount/amounts of a 4-benzylidene-piperidin derivative of formula (I) - wherein the

30 meaning of X, Y, Z are as given in claim 1 - or optical antipodes or racemates or the

SUBSTITUTE SHEET (RULE 26)



5 acceptable salts thereof for the preparation of a pharnmaceutical for the
treatnent and alleviation of synptons of the follow ng diseases in a
mammal s, wocbediing4humans: traumatic injury of brain orcsmurads/moo7d, human
i mmunodeficiency virus (HV) rel ated neuronal injury, anyotrophic |ateral
- sclerosis, tolerance and/ or dependery?e to opioid treatment of pain,

w t hdr awal syndrorres of e.g. al coho opi oi ds or cocai ne, |schemc CNS

di sorders, n| C ne ner di sorder , .10 such as Al zhei mer ! ,

i s B assafiRr Restem e SERSE e iy P et L i oty ATEHMBFBNALS pai n

st at@x%dﬂcé‘d%l@%pﬁﬁéﬁ Elp@faﬂh&:eﬂ?daﬁ 9th<CRARRRE] IFheAt&tdpai n, epil epsy, anxiety,

depression, nigraine, ~ psychosis, nuscular spasm derrent I a of various

origin, H:)/rllﬁgl qf®e4fbmzyﬂégenn?peaidhvéerma§m ofisfosmulfa (Dt-tvéherain ihxameglingiofoa,
tinnitus, cosi de. an I c-1nduc d he%érll)%los

ga[ggga-?uﬁf gi_"g@lle ﬁUL%O’g&/ - or optlca s po es or' Tacetates or armaceutically

5  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 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 neuropathic pain or cancer related pain, epilepsy, anxiety, depression, migraine,
psychosis, muscular spasm, dementia of various origin, hypoglycemia, degenerative disorders of

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