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KYNURENI C ACI D AM DE DERI VATI VES AS NR2B RECEPTOR

ANTAGONI STS The invention relates to new kynurenic
wacedod/oavste derivatives which are antagoni sts PET/NHUDAS/000080

receptor or are internedi-ates for preparing thereof.

Background of the invention. N nethyl-D aspartate

(NNDAENTGR @R GMSDRIMERIVARINGS gt BRREC AECERTOR [FAITAGPIISTS

enbedded in the cell menbranes of neurones.

Overactivation of NVDA receptors by glutamate, their

natural ligand, can |lead to,cal cium.overload.of cells.,
TheEeriop gelaies 14 ned dyatenisracid FR e SPIUATE P Bi e pgediiss of
NMDA r@Jef)%E 8t &Q%lt&%kédiaftfkf%ﬁ\g%m%@mwesf mately may lead to

deat h of neurons 10, 299-302 (1987)].
Backgrovud efiheiistentioh. t he NVDA receptors may be used for

treat.i man i.saorders that are acconpanied wth Py
Ny ﬁ-%&%éé%ﬁﬁ@ga?mwet et BRbpreiaghys embedded in
the cell nfﬁ%w%ﬁ'&ﬁieﬁ BPRCIrSAR! O BrabideatioR BF WDRQ’E?’%H}CIS BY %Iu@dﬂlatghﬁeir natural

_ receptors are heteroneric assenblies built up ‘
ligand, cdirlesd tatcaloias ovEldadonircelaliihid triggen esascile ofRitragelmlarievents that
i s necessary. conponent of funpctional t
slters tho gFlL ERGS Sk B AL g gre<ge ded ShagHb i 10 LERGaPR (19571
AntagoniétNREAH NMEOAN r&RBlok@Imdll BE MdsBUbP MRatifly iy CHROARE that are
t he pharnmacol ogi ¢ sensitivity of NVDA recéptors
accompatiad Iwithu pxdeso melvasei afugluldRPite Uhe midis cacitatolyf fera@ransmitter in the
RecentI%/, NR3A and NR3B have been reported. -
central ngsgQUSiS¥SFer |y i nteresting of these is the NR2B subunit
T ' i iSdsbdrites B Y k 146 PARS subunit
TR SR e iUl il 0y A0Sk e
genes. ThpiNkd| subanit)is aGasvessandsomporeat bf/ éurdfctdondl INSIDAIlvtoeptor anhennels.
il abl e and have been proved to bg gff ctive |

There axeg%%ﬁg?neﬁﬁa%qdéng)w sfug}g@ts[ @{R?(ﬁ(g) Beth spati _dgs@gliut{o?ls in the CNS

o o e AT PR Y L BBl s e
different. I’ entR3 SR 32 3nd RBOB)Have betir @patddl Parginalatin idtasstatgarfithese is the
ai n [ Neurophar macol gy, 38,  611-623 (.1999)]. . .
NR2B subghib g, NRSEC SRRy Bt Glshed denigB hetobstytinppabstantia
sl SERLERSL 40, DRASH A, LRROSER RS LTSl b
proved tmbn-effetteet invanimnl agdels sif stroke Nokey 28,eq3N4dr22,51 @981y, traumatic
psychqot om netic effects suc i zzj.ness, headache

.. h as di ,
brain injyry] B Rep i dA2; 2930 6F998)laRarkinser's diseasse EExpr Neurol., '163, 239-

243 (200099 AelroBfinRNEhd RIRMAMOS! b8 [Neuropharmacology, 38, 611-623 (1999)].

Moreover, NR2B subtype selective antagonists of NMDA. receptors are expected to possess
little or no untoward side effects that are typically caused by the non-selective antagonists of
NMDA receptors, namely psychotomimetic effects such as dizziness, headache, hallucinations,
dysphoria and disturbances of cognitive and motor function. |
NR2B subtype selective NMDA. antagonism can be achieved with compounds that
specifically bind to, and act on, an allosteric modulatory site of the NR2B subunit containing
receptors. This binding site can be characterised by displacement (binding) studies with specific
radioligands, such as ['*I]-ifenprodil [J.Neurochem., 61, 120-126 (1993)] or [’H]-Ro 25,6981
[J. Neurochem., 70, 2147-2155 (1998)]. Since ifenprodil was the fi;st, though not sufficiently

specific, known ligand of this receptor, it has also been termed ifenprodil binding site.
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NR2B subt ype sel ecti ve NVDA ant agoni sm can be achi eved

W th conmpounds that specifically bind to, and act on,
wa@rooalohwst eri ¢ nodul atory site of the NR2B subP@i/HU2005/000080

contai ning receptors. Thip binding site can be

characteri sed by displacenent (binding) studies with

CPREGk et kb PP b AL PSR oy e
unknownr flomMNecliecihes , 70, 2147-2155 (1998)]. Since

I fenprodil was the first, though not sufficiently
Summar, enydemywn | i gand of this receptor, it has also

) : Ll i nding s o _

SRR Ko LEIELRHL U, L3 GhfRe A ot

5 of the phesenuli@vefitipn atre fundtivauhn afitagenittheofl NReBatubuait Summiping NMDA
of the invention Surprisingly it was fqQund that the

receptorsy Al fhet &hiReliseiive eiVBe Aceibpuia coragingtNYIb rincgpiors) Therefore,
ey e 8 RN B B2 L Py B SRR et

be effectiviedh fraetin neouse pR24vds Lidfteniokal @dmistritiog. NVDA recept or s.
Therefqgre, they are believed to be NR2B subtype

Detailedﬂfé“ipf‘mﬂm}wni sts. Some conpounds proved to be
10 V- : VI . A . . .
1S5RS Rkl BURRELA P Bl R e gsives o
formula {the present invention relates therefore first to new
kynurenic acid am de derivatives of formula (I). -
wherein the nmeaning of X and Y independently are

hydr ogen atom hydroxy, am no,,;C -C4 al kyl sul f onam do
optionglly subspituted with a

menber ed hono- ‘or hetgrocyclic ring, preferably
nor phol i ne, pyrrole, pyrrolidine, oxo- .or
t hi oxo-pyrrolidine, pyrazole, pyrazolidine, imdazole,

15 - wherein the meaning of
XandY independently are hydrogen atom, hydroxy, amino, C;-C4 alkylsulfonamido
optionally substituted with a halogen atom or halogen atoms, C{-C4 alkanoylafmido
optionally substituted with a halogen atom or halogen ‘atoms, Ci-C4 alkoxy, Ci-Cy
alkoxycarbonyl group, or '

20 . the neighboring X and Y groups can form in given case together with one or more identical or
different additional hetero atom and -CH= and/or -CHp- groups an optionally
substituted 4-7 membered homo- or heterocyclic ring, preferably morpholine,
pyrrole, pyrrolidine, oxo- or thioxo-pyrrolidine, pyrazole, pyrazolidine, imidazole,
imidazolidine, oxo- or thioxo-imidazole or imidazolidine, 1,4-oxazine, oxazole,

25 oxazolidine, oxo- or thioxo-oxazolidine, or 3-oxo-1,4-0xazine ring,
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i m dazol i di ne, oxo- or thioxo-imdazole or

i m dazolidine, 1,4-oxazine, oxazole, oxazolidine, oxo-
W@r00bl01ED- oxazol i di ne, or 3-o0xo0-1, 4- oxazi ne rPOLHV2(05/000080

oxygen atom as well- as ClzC4 al kyl ene, C2-C4

al kenyl ene, ami nocarbonyl, -NH, -N(alkyl)-, -CH2

O-a
- LHe S5 an aeSE Rverr o &R, hdhe! R IRARLAY, -NH-
W RS bt b Gy pRYRHE oo R e, R uERARLAY, N
bentsikyl)-) -CHpDESEM,Sq -SH(RIED-, COCH30ebuph e wdiéin Mhaficagng of
of Vis hydrox3{ group or hydrogen atom or when Wis
calkglds a CGfeeaHeyl gFoups- C4 al kenyl ene group, then one of
( p_(_) p { t . .
when the M Hon8E( 82 Rpiksee SEpbERER R o Mo REEUAEHP Vi hydrony
Waioap ophydroginasd® orn t he doubl e bond, Z is hydrogen or
hal ogen_atom Cl-C4 al kyl, Cl1-C4 al koxy,
when W (y @H&y@@w@s-%@k@s@y}e@rge% Beseyenedhe datied bpds ar- ) can
a C . . ro.. .
o PR Sprep ATRITRIACC B B AL Suck VP ROMe arf HEURIpoir, which
ppativiphtedn Kerdoudlitondci d am de derivatives of fornula
(1), .and the pharmaceuti cal_manufacture of medi canents
Z c BrIVATGEen §t balesen aomb durfasalkdsCukn pkaEY tﬁgui&%‘éﬁé@g}e fgdroxy or
t wi th these conpounds, which neans
aé%l%%?{eor%?ng to a mammal to be treated - including
and optidaliamipodesgtdcembiey andtiesaltd themofit s of kynureni c acid
am de derivatives of formula (1) of the present = .
Fruglyes abjests efsthe javengionzse thedprogasisstion PrAURES pRigrisrcd amide

‘ derivativlg‘s: io‘fi f?x[ﬁﬁlﬁg 6@2 rahélf 3‘&% &%égﬁ%cgﬁ@gam&gfaégrg f&f itrgtgdi&[n?e?l?éq Eontaining

nhvention ive an
these compb@@eNhs #wellads hidPRodees 6P tielitmentd il HeRY @bmiposhdsy whidhemeans
_ conmpounds are sel ective antagoni st of NR2B subtype of
administippAly adepnwel tabe dragtedg- insluding hypant jedlisctifpeamount/amounts of
Ky eni.¢_ aci.d_.am de. deri vat v of
kynureni) 3 388 4 0erRES OO RENTADLEN R oleBEolBetily By or o
medicanfeht.) - wherein the neaning of X and Y are as descri bed
before for the formula (1) - or an active derivative
Thpaewodfynirenie agid amide defivatyesof forppia () whdpeepigsen dnvention are

. ni_n f Z..V, Wan h S ) S
highly egf:%%évne %réf 8?18¢t]1v& axtltﬁ onqstg 5t lqgfhfﬁ dre?e%@oq, a&d mBeSv@ most of the
compounds are selective antagonist of NR2B subtype of NMDA receptor.

According to the invention the kynurenic acid amide derivatives of formula (I) are

synthesized by reacting a carboxylic acid of formula (II)

- wherein the meaning of X and Y are as described before for the formula (I) — or an active

dé:ivétive thereof with an amine of formula (III)
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formula (1), then the so obtained kynurenic acid am de
derivatives of formula (1) - wherein the neaning of X
w200001@6and the dotted bonds ( ) are as defi nedI/HDR005/000080

the formula (1) - in givefi-case are transfornmed into
anot her conpounds of formula (1) by introducing new
substituents and/ g nodi fying or removing the existing
ones, and/or by fgrmng salt ang@/or b y liberating the

; by/resol ving the obtained

racemat es usg 'r'cl vac e acids or bases by
known net hods. reactlbn of |t he carﬂ;p ylic acid of
formula (H4MNnd the am ne of ftornula (HI )SK .e. the

am de bond forwdtion is preférably carried out by
preparing an active derivative fromthe carboxylic
acid of formula (I1) and this is reacted with an am ne
- wheremotfhefrﬁédi‘iﬁlgfaoi( 12,1V, W e tRbE el bdnl€ (RI-ESERGE BfenfbdteReor the
he transformation of a carboxylic acid into an active
fomula(Herlvatlve is carried out in situ during the ami de

1t i) P B e B AR 196V A R Bl (D - wherein te

meaning Mrycw 0AR @F deféHlS&fd& Pans)are Ié"'&efﬁféﬁ t&echéi %rtn\(ﬂé Iyt given
can be acid chlorides (fof éxanple prepared from

case are tq;msﬁnmduntoamochewcompomds rof | forrhile r({)dey) intrailyael new substituents
for exa f.rom car

and/or Qi S ERo Ve SRl pan Earier Py Corging SOy 15kding the

| compound fi@m $alts Sidaydr r@vm?&%'o%%n%ﬁﬁéén&é@fsn@@@f@ﬁlﬁf active acids or

prepared from carboxyTic acid with hydroxybenztri azol
bases by lawdvndinethodhexyl - car bod| i mde or

O benzotri.azol \, N et r nmet h I u ni u
Theeragionof mwﬁea%s’tgmutﬁ i RO, Le. he
amide boﬁdgforﬂtﬁt’i R %\lgfgrm carHd@ (ﬂﬁtﬂg" grr g%g#%@ﬁ 'atft?v?e aér?vattve from the

Yy
prepare et en room t enper 0 C. A proper
carboxyliamtideofdbrrinda {ll) andXQF) isirsacteiideith as doziseobformslaxIdppteferably in

the e forogeg)vmth inorganic acid to the so obtai ned solution
© PIeseigi® S 9B¥nsi on so that base, for exanple triethyl anine,

THéeﬁQfs@ortrﬁftoﬁ e ol daffdit 98 Ghtot :Qtea@ﬁb NRrivd ?Vealg dedich Qut in sitw

the reaction mxture separately e con ensatl on
during theeamideobsndarferrfiasiohoined brppehisolveay €or champlet di@leﬂtl@h@ormamide

scetonitrife GhKERERR SRS E AHOECATtonsy 10 WHFS Bgrithiiee B be acid
chlorides 'Eﬁg Qg?xgxgle\g?tg%tridjlﬁ%ﬁl?@ﬁog?f;% o? ?Mfgtﬁtgio?tyﬁc}ﬁbﬁd%irtﬁix%ﬂ -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-yI-N,N,N’,N’-
te;tramethylurontum hexafluorophosphate (HBTU) in the presence of a base e.g. triethylamine).

The active derivatives are prepared between room temperature and 0 °C. A proper amine of

~ formula (III) is added as base or as a salt formed with inorganic acid to the so obtained solution

or suspension so that base, for example triethylamine, needed for the liberation of the amine, is
added to the reaction mixture separately. The condensation reactions are followed by thin layer
chromatography. The necessary reaction time is 6-20 h. The work-up of the reaction mixture

can be carried out by different methods.
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recrystallized froma proper solvent to give the pure
product. If the crystallization does not |lead to the
w@eooe/oproetuct, t hen col unm chromat ography can PET/HEe@35/000080
for the purification of i§. The col unmm chromat ogr aphy
is carried out on Kieselgel 60 as adsorbent using o
Lff S0l Syst | el ng . ,
Whit S ke i S # el O SRATIOE JFfltered qff and
recrystallizéefroagiropst soivehioegivestha paed prbdan Iathetdngstailizhtioh dobenot lead

acylation, it is concentrated, and t residue i s )
to the pugerRredugt, ther golpmmyelrprpgraphy can bﬁﬁsﬁfﬂ?%rf‘g? @&@ﬁwna%f it. The

| 0OV Geq, i iffdrént solvent
o JSFEIHPIRNRO4F N PLIJERHEE 300 RBHOGHE i e
systems, olgt adloet/kythauan chlogsfotn/ardidaolder itolatric/aewhef as relileats. If the

. (1) -.independently fromthe_nethod of preparation - .. .
reaction miytige ik SRluen akirersad of AhACHIAEE: 1 it EPIGRREATFb NG the residue is

crystalliz% %@ﬁieﬁn%’: #(ﬂp@ﬁ]e(?ﬁglﬂgtéﬁé?%}égf dribQ MR, he sB¥ctures of the

ucl nts and/or nodifying
products @adéterminedrby IRANMRearehadsispectiomesy. and/ or formati on of

salts with acids and/qr |iberati t he carbqgxylic acid
TherRtdainefek yRpsenic acigranyige AEATeAtivp Ot fotglt (e ~oBteremdeptidian e
method o? ggégﬁxigﬂgn sal,t %véﬁy cagé g?nﬁ gg %éléé'f'bxtnlfbdainﬁ)aﬁf ofhe# {rcrgﬁ{u;&?? )acid amide

ynur eni acl rrvative of for

derivativecanfobautar(Brsf amogueting figthar sublstitubyts tandat mexdifyimgtand@r removing
base. For exanpl e cl eaving. the nethyl

and b I ..
the existige oups Al irEpHERy OlatisHEil Prigx PngPn &!ggf,aﬂﬁg thd, ol acid
amide deIiQ:{tivé’qf ¥ox?ﬁ\ﬁﬁ gl) fLo?ﬁl%?e &ﬂaiﬂg(? Q&h aggirtibﬂ §£I!tsv§}y$ treadtent with a base
fenoval 0 y out

benz group can pe carrie or

. and/or th€RaaRyrerami¢ Beid abally Hérbvatiyel bdfiemalal (Drcaabevtanbfoyied mgen salt by

bromde in acetic acid solution, the cleavage of
treatmentygiflhg/Pasgr oup can be carried out with boron tribronide

rlyoorlo SLSVBE PRCRRRLY bhe Ren R AL el AT, vty
groups, WHIEH sydsOfo 00 ¥ and I 1é4dans paense defivitioed CBHeoveynogaioafithe benzyl

wth different acyl ating agents. The reactions are o
group care be earded ewtfonexampmvidrage dialreragsnatipngy iwigh Rgirogen bromide in
. \i rhan in ri aei - : e
st sl RER OIS BELT, FOLTLS: Sl oA oy
dichlororhdtheylhuaith "EhO kyERehit Atid amkias détvativdhel foymulagfi @ntadnitg free
am de derivatives of formula (1|) containing an anj

no
phenolic §ydragy exnypisen e drasiormediintg eeyleioyaram Wi shiffergnt agratipe agents.
‘ erjvatiy | 1 ffe l.at L ng. S i :
he e 8 BRE YL RS RRL RALEHEAGh A s
chloride or acid anhydride as acylating agent in the presence of a base (for example
triethylamine or sodium carbonate). The kynurenic acid amide derivatives of formula (I)
containing an amino group can be transformed into acylamido or sulfamido derivatives with

different acylating or sulfonylating agents described for the acylation of phenolic hydroxy

* groups. Free hydroxy groups can be esterified by acid anhydrides or acid halogenides in the

“presence of a base.

The carboxylic acids of formula (II) and the secondary amines of formula (III) are either
commercially available or can be synthesized by different known methods. The syntheses of
some commercially not available carboxylic acids of formula (II). and the secondary amines of

formula (III) are described in the Examples.
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groups. Free hydroxy groups can be esterified by acid

anhydri des or acid hal ogenides in the presence of a
whawe/010pbe car boxylic acids of formula (11) anePCT/H®2005/000080

secondary ami nes of formuga (H') are either

commercially availabl e or can be synthesized by

Ex enn“g%&ferggt!knomn nmet hods. The synt heses of sone
Iy not avail abl e carboxylic acids of fornula
Expressiof b re2Bhbinas: SREROeReytoss nes of formula (H) are
described 1 n the Exanpl es. Experi nental protocols
TOERq@wesMRaﬁ S@fec'ii‘ét}bﬁf)loﬁhﬁpmmmsr siceissted Shears g3y eelk linpp siably
sel ect|V|t oyngs, m
expressing e SEhNY SDAT IncEBRR RIS sl ot ESRBEEIRTLE R ENR LA or
NR 1/NR2W. Q:DW@MJmﬁDNRQSEJ mcpmmm‘ oﬂ\iBﬂ-NmA&ndim/sNRﬁﬁls subcloned
cDNAs of human NRI -3 and NR2A or rat NRla_and NR2B
into induciblsumprmgnation ckpisedon yeeforsnaersi istredpasaniaia BiKeXP? csls darking

NMDA rel’\é‘"%‘tgt&?s: é&l\ég{ g(r;%t{z)tnrco ﬁél%erge&?te(gm Cg%legt?o?h ﬁl%l:ﬂgﬁ [{B%&E&}Hﬁ’ques 1997

a Ca
May ,22(5;Irg mfﬁquéu@&hemslﬂ@qn{eaia@ibﬁﬂ 53,0930, (1@(938] ry&ylstaa&{ B\ nieomycin
; Neurochem stry Inter nat i onal , - 29.

and hygrqrmmsj\n]as Red ites Serpere farcclones rpssessing @Oﬁym @ndl imepgslonal cell

s wer 3 550 Pl BOEDAEIRE AR BRI B AROR B

Compounﬂ§ agletei RGted Tor Nhaghesiibiespama &0 NWMDA explalic@osolic calcium
ounds were tested for their inhibitory action

on
elevatlon ogejsgmg@a]@mg@aq%emmt@ﬁg\pdl@q wers ey aangdt8~72 h after addition
o o gL FEE eS8 S TRRPVASRET B B B o v o

prevent cR8@RIcityKet am ne (500 mvp was al so present duri ng the
I nduct i on |n or der to prevent cytot OXI ci tI¥E Assessi ng
Assessingt the funetiondl YD ANwitegoaist aptentysef conypeneds APhealld expiigssing

L u ,a{ %C C utlr? rC(S)ncentratlon

uﬂngaﬂwﬂﬁ&&tﬂgklr%ep& ng a fI uor| met er pI ate reader Si nce
NVDA T eceptors are known to be perneable to cal cium

SihernNMDbéneeptirt atkonywntth be prinagabledd chlviim tome &ipew excitation, the

exent o AR Bl btol Ao, Y ShASPR g

characteriz8d b ehdaflirfr@GRé i RIthe 3t FAcHIMM GOSN h (cBhdc@ftafied folove agonist

agoni st

- (NMDA) application onto the cells. Since there is very high sequence homology between rat

and human NMDA receptors (99, 95, 97 % for NR1, NR2A, and NR2B subunits, respectively),
it is believed that there is little, if any, difference in their pharmacological sensitivity. Hence,
results obtained with (cloned or native) rat NMDA receptors may be well extrapolated to the }
human ones.

The intracellular calcium measurements are carried out on HEK293 cells: expressing

NR1a and NR2B or NR2A NMDA receptor subunits. The cells are plated onto standard 96-

- well microplates and the cultures are :maintained in an atmosphere of 95 % air-5'% CO, at 37

°C until testing,

The cells are loaded with a fluorescent Ca®"-sensitive dye, Fluo-4/AM (2-2.5 pM) prior
to testing. Loading is stopped by washing twice with the solution used also during the
measurement (140 mM NaCl, 5 mM KCl, 2 mM CaCl,, 5 mM HEPES [4-(2-hydroxyethyl)-1-
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(NVDA) application onto the cells. Since there is very
hi gh sequence honol ogy between rat and human NVDA

wo e@epi1ss (99, 95, 97 % for NRI, NR2A, and NRRGI/HU2005/000080
subunits, respectively),.ft is believed that there is
little, if any, difference in their pharnacol ogi cal

prcin RIS LTS BRSO RO SRS ol USR5y

Then the tté¥e chtippind disolvdden iy deelsblitian (Balpbiweit) ieaddade rmretcsnular
are carried out on HEK293 cells expr%ssn ng NRl a and '
calcium mE@presieniiRek MVDAL ra eptlore Blatsureder. fyprdmeter.| 4 He in Fluo-d-

ﬂuorescexpceat{nﬁdreﬁgétg tl’?’et ﬁﬂg?élﬂde% alc%hlco e%ErQQ If‘tseﬁldﬁ&g%ﬁ}?ﬁ%ﬂma%on of

res are naln alne ere

200 pM MDA, abhdfoBCputehty of etﬁé ltm coiﬂpbuﬁ@hk usessed badeehsuring the
with a fluorescent Ca2+-sensitive dye, Fluo-4/AM

reduction (nzth@ cgleiwy efsvatian Inghe prssanag of diffarnhepricentsttioppakitgompound.

rre as drie rre\%’ %F i %B&Ma(ﬂ%% @%@Fﬁ]ﬁﬁ #?/?’éa%’éf? &é&ﬂﬁ percent

inhibitionHEPHES {ohtroR NMINAO xesebikye] Forl NIRAMNIZIB egprossiey Sellsf cdiicentration-
acid], 5 ni M HEPES- Na, 20 nmM gl ucose, .10 mM gl yci ne,
inhibitionpgryessgre predised hSiznmeoddal @@ﬂﬁ?@ﬁh@mm@%m%elﬂv?ﬁ t“f‘?eﬁ%@@oﬂ’/‘@r the

data and 5165 tvbl?ul';‘]s (a? dghflé%e é)thé go&%?t%juotnhﬂlta{ %F&i cég ﬁﬁ Ccﬁl b Yhximat

renents are carrie erea

inhibitiorf ﬂMDEd)lfmfberachAvédl sdth the Hotipodnd. flle@r 866 eatues hi‘taaﬂenved from at
reflects the intracellul ar cal ciumconcentration is

least three indgpendenlyexpppmentst ForNRE-3A9R2Aormivenng ekt fagapiym of NMDA
induced s%tn? D&Y, cg{Iultarhgal&%ﬁx:] n%%ﬁ 181‘5l bgl ev??g eoq tﬂ%/ R@E&ﬁ%\l’eﬂgon and

€ presence
reference @Bmgbﬂtﬁcﬁ eRttetONGE0tnatlb @xﬁSroM c@ﬁben@mmpte@ ctlvely

| nhi bitory otency of a conmpound at a single
The biol s expressed as percent i nhi bition
ntroI I I.8sSsiN
(oS G R HRRBP S bGP RRAARSBR w 15

.M conc&tEiBh %@NE]QVNRQA&%%RB&& @audomfe'uafedqﬁmae& Bf@ steletcteecéxamples

over the data and |1 CsO values are defined as the
of comp@wde oh tﬂmatmmtltonaFmp carapecisen,hddtd ferf the eostepeianh known reference

nhi bitio that Id be a with the conpound.
Compoun%gﬁrela@ﬁ’(ﬁe\t} STHel ?Q/lé’gfq@r( at |east three
Th)¢ERBHERRAL oﬁﬂﬁ@ﬁhﬂ&iﬂ%ﬁ exhidit 'IE% JAINR2 ¢ 2R @861 I3g uM in the
ce

cel | s” ant agoni sm of NMDA i ndu rise in intracellular
functionat AIMDénarsaganésm rest ite ARy 3/ A& traesfeqssd edlls, prdgignipactive at this

concentsHEBANGRI AR A SHEENEA SHTPHISUASASEET B Aehia

compositions of this invention are NR2B subtype specific NMDA antagonists. Some of the

compounds have superior potency compared to the known reference compounds (see Table 1).
Tablel

NMDA antagonist activity of compounds measured by fluorimetric method on cell§

expressing NR1a/NR2B or NR1-3/NR2A subunifs

Compound of
, NR1a/NR2B NR1-3/NR2A
Example . A :
ICxo[oM] | n % inhibition at 15 pM n
2 37 E 7.0 1
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The bi

ol ogi cal

activity of the conpounds | C50 val ues

determned in NRl a/ NR2B transfected cells and

w@erconage i nhibition at 15 nmM concentrati on PET/HU2005/000080

NRI a/ NR2A transfected celgs are listed in Table 1 for

sel ected exan‘pl es of conpounds of this invention.

For

Conpar

onpou

SO1T; Cﬁif
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IUI lllbrl
| so &eterr

ost—poteng—Kmown
nned and are give

eference
n in Table

of les

¥ The

conp@gunds
than 15

of bhis I
mMin the

nvent i om gxhi bit
functional NVDA a

C50 val ues

‘1t annnl sm

n NR2I- 53/ NP
he cg oun
Vengigdn 4
hi sts. Son
y cofpar ed

e i nadt ive
-d bCIT

50t on& of
A1

Bri or

bounds 1( see
'\'F

W celld
able

inds

Dr essi rng
1ce

ct ed cel5l"é and ar
\I \JI\II\I I—\ O.I_[DT Cbl.
r mceut ﬂ% conpoy
DTYpe SpegiTic
onmpounds have _supg
own reférkence com
aﬁnnl cf
rimetri C3§rethod of
=3 NR2A sUbU TS
f reference conpol

t2A t Ransf e

At
U.l.l

Jest i

Attt
C 1Y |||

hus t
NS
ant ago
pot enc
L— — Table |
€onpou

XPrES

MDA a

OH Ulrl

ds and pha
re NIiZB sy
e of the ¢
to the kn
. bl e 11 NVMDA—ant
nds Adasurled by fl uo
ST = MRa NR2B NR1=
Nt agoini st jactivity o
1geasur ed byg.6 | u0Jri nmetyic thod orp.zel I s exj
NRL a/NR2R or NR1- 3/ NR2A subunits The refered
conpounds are as follows: Cl-1041:
6-{2-[4-(4-fluoro-benzy, 5 iperidin-l-yl]-ethanesul fin
yl }-3 H benzooxazol - 2- 101244.

NMDA aht nist aBH AR 55 RIERAKY L6khDB¥lvhd dmBYi- o By Fidotidieirityhbgidd on
p| peri dl ne I:IVL) 9b88b

gr\f | \II 'l' \I

cells expréss

i ?Wﬁ;’
r ano IlllU
ﬂafeﬂf@qs%%féééﬁéy

R(Px S*x) J_J/L_

h}ﬂ‘qlﬂﬁéh di n-

O Sl Y P

( +) ERMVes¢Rsl - 10

rten-5_10-imne

in GPUO10bi cac
AHL'ER'ISQ%%T"" of
ifenprodil

'tsl-yl]propi onyl] -2, 3-di '

2\ )
y

rlperlamg QW

% inhibition
4- (4-11 uon
at 10 yM

2 et hyvyl 2
= LR *2LY llyliu

| f2&rfpr og

MK-801:

di bepzol a,
test for
di | uz.ed fa

Kmowm—tg

aon f‘l') 1('\1

7-1- ||yul U

-I-pro

dr ow{ M?\Enyl
bheney) et hyd ] -

\VZa [ aXVAV]
H-EH-0XY-PH

obenzyl)piper

n\ll \

- yI8]4 | pr opa¢10| .
per|0|no

ny| ) 1§ . pr opa}lol
[l -4 hydr o-pH-
l\/hl@p f nalin
y | rgeectijon »f

rats—or—nrce

d] cycl bhe
measurenent o
rmalinlinto
eiiLiY a

1

459 -2.7

ICs¢=386
nM

MK-301 2

43

The reference compounds are as follows:

CI-1041: 6—{2-[4—(4—ﬂuoro-benzyl)—piperidin—l-yl]-etllanesulfinyl}-3H—benzooxazpl—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: (18,28)-1-(4-hydroxyphenyl)- 2—(4-hydroxy—4-pheny1p1per1d1ne-1 yb-1- propanol
Co-111103: 1- [2—(4-hydroxyphenoxy)ethyl]-4 (4- ﬂuorobenzyl)p1per1d1ne ‘

10
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bi phasi ¢ pai n-rel ated behavi or nmeasured as tinme spent
by licking/biting of the injured paw. The second phase
wo googen®sal | y defined as pain rel ated events detEEUES/000080
in the 15- 60 mn. time inyerval after formalin
I nj ection. Is known that NVDA receptors are

o son) Y RSB A SS9

propanol. bI ockade of NVDA receptors [D| ckenson A. and Besson
J. - Editors): Chapter 1, -7, Ani mal nodel s of
IfenPIOdﬂAﬁafﬂ’g (4-beanylpimesigine-164- hpséroxmnx%s‘-m%@%m sm of

rs c
MK-801: @D%am s})l_nbéeglr%aﬁﬂiel rﬁ&%{m&:’f &]E?él ér%nnsﬁgglnﬁgif of
Mouse foHahhn tSpfdrmgedsuyemeagof(iBatvo efficat997.] Therefore, we
used th

the second phase of formalin test to characterize

InfeBSorebf HaBY BfmSAHRAYARS hind paw OF ratd R Baick G K@bwhhe elicit a
second phase of response is considered to indicate an

biphasic pairatelpted behaiioe cpeaagad as time lspenit bxlickingfritingeef the ingired @aw. The

e R AR B T e LB e s
after form]aﬁﬁ bl 11NS whewai teR gV fé@&iﬁ@rs e (nkBBRI 1159(1675@c&;nd phase of

Mal e "al bino NVRI mice (20-25 g) were used. Prior to
response tor@r]mlpreuumn aadythis dichavidrelogspease Wi sehsitizioto blockade of NMDA

receptors JPfkEigne A SR Tesnon Tk, S HEN S CHATE' i Plvsd BORBHlpmodels o

Analgesmaca‘ﬁh' ke a1 ) 1301 B9 MbhniSh aFSCEMttl T erdeabitivile E}f&tatory
di ter), then noved to an identical cylinder wth

Amino Aa1driM¢ohampxhacaed Blatii itbntrol f-alni Pharaireolopys exf \Reup.obprinpiee Verlag

(Berlin) 1%@? @“b t%%&gﬁﬁtﬁg soaP RS o fofi Iét(gj/%e%ﬁ”@ec]ﬁéxs%ﬁéeg@%gimcy
of compoﬁﬁdmn]nw@@f]ﬂﬁi%ﬂ&?oif @ﬁlé eddn r?hﬂéee&{ﬂegﬁbnﬁézg &nsibred tYandicate an -

Inin 0.9 %saline Injected subcutaneously into
analgesictefifectchgaiat clsamnﬁzdtseuniﬁcetdh@rmst@mpam [timplaay.. S. Tefeal s annahn Test

in e, SRl Bl o s MR Ao U £ e PRRE RS Methods,

14(1985)69?&j' on. For the determ nati on of ED50 val ue,
var| ous doses (at Ieast five) of the test substances

expr ess\e&\zpm[l TB‘}%r 32, Bri& ) Wr’er?"uge% ?ﬁg%%&gryr%&)%ﬁ&%m any solid food

was withd@ivatfor 8ppirex.al 6/Bhirs bet ©eahinels Hdofige alkssriv@d Brphidose solution.
sanme day. EDsO values (i.e. the .dose yielding 50 %
The animakhwsre awe%r@@ambmatﬂ@aoweeeql tiB fpitass eyl g%sw gt 15 cm in

dlameter) %e Y nfld\;e%l 39, Taiﬁ 1%6tlc§ E%ﬁ/d%k Y55t AP % f:£6h $RANE WA Bacilitate

‘AOUSE Torma
observatlon. The test substances were suspended in 5 % tween-80 (10 mi per kg body weight).

and administered orally by gavage 15 min before the formalin injection (20 pl of 1 % formalin
in 0.9 % saline mJ ec;ced subcutaneously into the dorsal surface of the right hind paw). The time
sperit by licking and biting of the injected paw was measured from 20 to 25 min. after the
formalin injection. For the determination of EDs value, various doses (at least five) of the test
substances were given to groups of 5 mice and the results expressed as % inhibition time spent

by licking relative to a vehicle control group observed on the same day. EDsg values-(i.e. the

“dose yielding 50 % inhibition) were calculated by Boltzman’s sigmoidal curve fitting.
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*:rartial inhibition with 60% maxi mal effect Disorders
whi ch may be beneficially treated wth NVDA

wa@nitagosst s acting at NR2B site, as revi ewed PETEURI0F/000080
by Loftis [Pharmnmacol ogy -&yTher apeutics 2003, 97:
55-85] include schizophrenia, Parkinson's disease,
Hunti ngton' s di sease, ?@g‘égt oxicity evoked by hypoxia
and i schem a, seizure ers, drug abuse, and pain,
especEBk] yaluawr gplaétbd comipofth@inrmonse fandakin geser al pai n
of apmv_origin Eur ] Ph : - 78] .

y g har macol — 200142971 :
Due It o Gompoundeefexamplede | ef f EPsol (Mg POY conpared to
non- setectve HivbAantagonists;,NR2ZB setective
ant agoni sts may have utilfty in dir??gses wher e | NMDA
ant agoni st nay jbe effectiye, such agsanyotrophic
|ateral sclerosis [Neurol! Res., 21 2 309-12 (1999)],

wi t hdrawal - syn@rones of ejg. al cohd.9” opi oi ds ﬁar

cocal nd—Al-cehol - Depend——59—1-15-(2600) ],
muscyl ar spasm4[ Neurosci . |Lett., 73243-148 (1987)],
denmeptta—of- va16i ous—ortgrns—Expet ‘466\4J'r m—tnvestig.

Drugp, 9, 1397-406 (2000)], anxiety, depressior
m gr i ne, hypogl yceni a, degenerati ve,gj sorders
retipa (e.qg. CW retinitis), glauconma, asthma,
tinn|tus, hearigng | oss [ Djug News PgRspect 1l 523-569
(199 ) i i
appl{cation]. Accordingly, effectivebamounts of| the
conppuntgs—oef—the—thvent+ot—ray—be—benef+ectalttyjused
for the treag?éﬁt‘)fof traugqatic injury of brainjor

spi nal é‘éﬁeﬁ‘?ncﬁé%‘lpﬁﬁ@és and/ or dependence to opijoid

t r eatmemnt—of —devetopment—of 53, ol grance;—dgcr ease
of apuse pot gﬁ'ﬁlb%]r and w t{hdr awnal 2]%)%%@_?%%3 of idrugs
of abuse e.go-1@f@ahol, opijobadsifaktiw0sdIM@ke i.5CHeni c
CNS disorders, chronic ne rodegenerative disarders,
such|as e. gEMA 95885ner' s di sease, 3.Pargkqrson’ s di sease,
Hunt i-rgter—s—di-sease—patR—and—chront€ H—st4t es,
suchl|as e. g.éPhl@Er@ at hi ¢ pai ﬁ.éblﬂgéigc(ﬁﬁp RdS’ of| t he
i nveliti o a& We{inas L hel i pnar c‘@% Ty acdept abl e
salt$ can b?o\lﬁ{sslel&ogs such |or suiﬁ?% IyggllE the farm of
phar fraceut i Ral25@98R0Si t i ons p.ol kRskve; S1MAgkEi.ONS
(dru‘m\ﬁ can - he in solid qullier cpm'liquid flor m and
*-partial RRk 56 m AV and auxiliary nmaterials can be
parta @g%eﬁqﬁﬁc@a{?e commnfy used in practice, such as
DisardeisewBich exayi g bertesiciatly |treatet switts NMID Al andagonistsesdtinggat NR2B
or, enul si fying_agents, pH . and osnotic, . .
site, as reiylieég%duye@@r}tﬁzf lp}%éﬁ%i[sr@?mngacology & Therapeutics 2003, 97: 55-85] include

schizophrenia, Parkinson's disease, Huntington’s disease, excitotoxicity evoked by hypoxia and

—_r

t he

~

ischemia, seizure disorders, drug abuse, and pain, especially neuropathic, inflammatory and
~ visceral pain of any origin [Eur. J. Pharmacol. 2001, 429: 71-78].

Due to their reduced side effect liability compared to non-selective NMDA antagonists,
NR2B sélectjve antagonists may have utility in diseases where NMDA antagonist may be
effective, such as amyotrophic lateral sclerosis [Neurol. Res., 21, 309-12 (1999)], withdrawal
syndromes of e.g. alcohol, opioids or cocaine [Drug and Alcohol Depend., 39, -1—15 (2000)],
muscular spasm [Neurosci. Lett., 73, 143-148 (1987)], dementia of various origins. [Expert

‘Opin. Investig. Drugs, 9, 1397-406 (2000)], anxiety, depression, migraine,. hypoglycemia,
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flavoring or aromatizing, as well as
formul ati on-pronoting or fornul ation-providing
w@odaenioges. The dosage required to exert the PCT/HU2005/000080
therapeutical effect can-ylry within wide limts and
will be fitted to the individual requirenents in each
degenerat?\fe diftgq81oF Y lr&fnaC@o%e%M‘?erBﬁl'ﬁgb)n laﬂ@oxh@ eas%ﬁﬁ‘egﬁnﬁlfltu;; WRaring
di sease, the condition and the bodywei ght of
loss [DrygatNeswst Pecpbe 11.328869a61908) landsWICheD04@019T t lme;rngilamfal patent
e patient against the active ingredient, route of
m nistration and nunber of daily treatnents. The
A@&)Ydi 1y AGEL1i9¢ abddSnRUFINE coRFTAH 6N heliByRIcHIRL BcdBeneficially
saf el ’be determ ned by the attendi ng physician
used for thkitiehteent nf trhematic injurytdidrdnonsgogeond, tolesmparndot dgpendence
e treate The pharnmaceutjcal co sition ont ai
to op101(f featment Piﬂﬁ’r ggyéﬂ?mggcgé Eﬁﬁﬁr@n R eﬁ]@aiﬁ, 82 e%)ﬂ,lse potentlgl and
w1thdrawh]n¥ﬁi?ﬁéxﬁél BE WRhdsY of %Bﬁs’?:' g oagéhélooﬂ;fgﬁhsngr @bcadd, | Néhemic CNS
ingredient 1n a single dosage unit. is, of course
disorderspdgeiiblneutddegenetrivanbsmdergfsuthes agt Nmenm@’sadlsmb, Parkinson’s

diseas, I%a?”ﬁa‘%ﬁ"péﬁs' 1. SRR R st BP ShiEhos & el Sy
%ﬂs?x‘é}%uhﬂéj Bp t}féaﬁﬂv&ﬁloflﬂ[s \ﬁéﬁﬁﬁ@ih@lr gﬁ%@uﬁ&[lﬁ%@@eﬁable salts can

pills or Iyophilized powd anpoul es usef ul
be used efsosruclu loe spmtzéxby:mmtheofmrmf ofi phjaemidevtisl chingosidomso r”fiheﬁ ¢angositions
the Ji nj.ectable a usable co 0Si.ti o i d
(arugs) o ip o7 neld 1 P G RSB gt and muilery

terial C&Hp&sé&d ANhEA afdee ?%1% Sd iD3LRABS subh SR Wi t
materia Ss haki ng r% xtures an 15lggulstornlpg . orsut%e sak%eers exc1p1ens
diluents, stabjiizersacmatting tor ad;mxdsnfmhg lagergsli pldbland |0‘sntolme pressu:re—mﬂuencmg,
phar maceutical co 03| i.ons conpri s units

ﬂavormgea ﬁ%"é‘ﬁ%ﬁ’é theellas iop-{pEony qg\Pé %tgqnel?rpvadalgtfédmves
or H?sgzlg ﬁf uedd 29 eR rt:h?l ﬂfeg CE?:'J:C?O 'ei%@cscaﬁrva?y Kthin vshclﬂa' fiflits and

part t ereo sage units are e.
will be fittebd tetls, indhiiddal caquiteeneptvid ened ofritie pagtianbar ems gl dmhdmg on the

o e T e Bk o b
sens1t1v1t1§r Q)grﬂ?éj Sftne gé ahLiehs 550 ﬁﬁgﬁeﬁﬁ:ﬁ{ & 8utdl Jr tﬁfdﬁjﬁlé&étﬂ)nsé}{d%&er of

ayer n order to assure the release o e active
daily treatmete dihenttuabddsent tlaf dotive rggpadiony td beusst camedfelyBedchbtermined by

ot
applicati

4 .abl ets ar terjc-copa i m ef fect, can he
the attendjpg, plxys %Hi}d%%%ﬁé ng?@ga @ the petiat fokyr eeiednt .

nistration can contain e actose 8 starch
present ma»emnpn entally cendindOt av bk e lytheehpredeaein a single dosage unit. It

met hy I el J ul ose, pol yvinyl rrolidine or
is, of course pos31 dlat the amognt o)f the g/cuvg ¥ngred1ent in some compositions exceeds the

Tﬂ-fb %hmc&ﬁﬁﬁptcbg%bsﬁeﬂy Qéﬂtﬁhﬂgsﬂ{eoéctﬁE% edient - accordmg to the

upper or lower limits defined above.

The solid forms of the pharmaceutical compositions can be for example tablets, dragées,
capsules, pills or lyophilized powder ampoules useful for the preparation of injections. Liquid
compositions are the injectable and infusable compositions, fluid medicines, packing fluids and
drops. Semiliquid compositions can be ointments, balsams, creams, shaking mixtures .and
suppositories.

For the sake of a simple administration it is suitable if the pharmaceutical 'compositions

comprise dosage units containing the amount of the active ingredient to be administered once, -
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starch paste as binders or granul ating agents. Potato

starch or mcrocrystalline cellulose is added as
wale@iei1m®er at i on agents, but ul traanyl opecti n oPCT/HU2005/000080

f or mal dehyde casein can ajso be used. Talcum

colloidic silicic acid, stearin, calciumor nagnesium

or a few %lﬁﬁ]%@iﬁe?q%gg ﬂgfﬁgn it g:%ﬂ% 'ytgc)lggﬁ%fx%&%iits\?ﬁ%tég. tablets,

which calgbapudvdérecbmmfg@d)dveg\@dorﬁ)tn@ the halRihg of ly@ammrigbfald tabéet in order
i ngredients and excipients, as well as in given case
to exactlyrfélmmlé?w the geqyyied ﬁfl@g%@ﬁtée asteedngipdienit ed with an
Ta%ﬁéi? e %B&Q&] %1&102\19 beiQHfB Slagé Cﬁr@hérctosagaﬂj& 'tﬁ){l réigase of the
the b|n ers I'n an appropriate equl pnent en the

active ingyedient! @htent sftetriesdng THeestombet. Sutls kadbleegamndnseric-coated. A similar
| ubricants and anti adhesive agents_are added to the

effect canche achicypdiplen BY encappHatingghenstiveiegrrdicny essed to a
Tl PR AR PR et B R o o o

starch as eRc¢ipleats sudéurd Icﬁﬁ@k&rﬁeﬁ&l@ﬁﬂﬁlh@ mextyloetulote, tplogyvaro Ipyﬁohdlne or
i ngredi ent and the proper auxiliaries by pressing
starch pagmv@nb@ﬁ@é ortgi@qlamgeﬁgﬁn%rl’%%o Stpehe g Bycregwjllme cellulose is
e
added as %lgs%t{a%r ?@%ggg%% e 1y E c{tiltilxzoerffgﬁﬁ g% Ic%s%kn cayy als also be used.
Talcum, &gﬁmﬁﬁ; sitigih a6id, Sugeih, il @semagﬁémmtﬁt stearate( omi MI used as
or et hyI cel l ul ose, sodi um car boxynet hyl cel | ul ose,
antladhesgfe@ Iggiogwtsnyl pyrrolidone, cal ci um phosphate, -
| o
Tl?ea a%ieltI Icﬁn 9({ Hl%ﬁﬁ)fagturécf) ﬁ)g ek pm Dl @[gég{‘lﬁat 0%1 ?cﬂlé)lv%ggogf %rfessmg

The mlxdﬁazﬂﬁllxlb el‘igrédi@ltﬂhﬂd ek &lpiehts! 5§3W§1¢ h$ ‘mi‘gllvﬂlg b@@lgﬁﬂt ofahel disit@egrants
auxiliaries is filled into capsules. (gwd or al

are granulyap §eilt frormicons ralehalipioe aguraye alsobeli salytiarpef te) bipdqrs in an
appropna?e l%g? 5 ﬁlag%/ It%"é\S/ Igl[%Hg etagsreﬁ?%l y 0| gtlhglg fi ﬁiteg%rﬁ? hﬁfbﬁbants and

ant1adhesamg&h{%td%@hd®ﬁ tbhBe GA6PQfintilaf) ahd tHeahXulrati€frekded to a tablet. In
suppositories or clysters. The suptgo& tory can contain
given casgdl igbletstee léil@@ft Weth ihalyirgigreve tg cesertne agmingssration.| ed

TRd b S, |
TR ERR R R BRE e B el b s R e VG RRR A fafl l oroper
aux111ar1e@3b%r d&%ﬁnfgallﬁv\?w@ﬁ'dﬂ& (R ebRip&dnybd BRitcdY behS addiieds dddemonly

trade nane tepso . The active ingredient
used in thes plarmgesntionl practio.ded eyample stabilizenst osmé,p@lcp;m agents, such as

sugar, c¢ gfogg {;1%&('3% E{nﬁfhgf O E@lﬁl%{%@@géegﬁg gﬁlt %goygr%gethylgellulose etc),

polyvinyf gyrfoHdeh& GaRfunh @h@@ha@nca‘;@hmtda%na@%od coloring agents, food laces,

aroma agents, iron oxide pigments, etc. In the case of capsules the mixture of the active
ingredient and the auxiliaries is filled into capsules.

Liquid oral compositions, for example suspensions, syrups, elixirs can be made by using
water, glycols, oils, alcohols, coloring and flavoring agents.

For rectal administration the composition is formulated in suppositories or clysters. The
suppository can contain beside the active ingredient a carrier, so called adeps pro suppository.
Carriers can be vegetable oils, such as hydrogenated vegetable oils, triglycerides of Cip-Cig

fatty acids (preferably the carriers under the trade name Witepsol). The active ingredient is
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manuf acturing the injection solution the active
ingredients are dissolved in distilled water and/or in
waledobmi®rt organi ¢ sol vents, such as glycol etPer/EU2008/000080

given case in the presencg of solubilizers, for

exanpl e pol i oxyet hyl ensor bi t ane- nonol aur at e, ,
homogeneif)[ﬁ?lgoﬁalé')ge‘?it %\L} Oln TR (ﬁeaadrélst r§ &n@ adBRD gFos1tor1es are

ween . e |njec i on sol can also cont
moulded.di fferent auxiliaries, such as conserving agents for

exanpl e ethylendlan1ne tetraacetate, as_well as
Fox pirstaralgpdapiaisiigtion theprpmmasiionry fprmudatod as @agcélqnoi%twn For
e d t.i o
a5 Ui, 86 Al SBHAFH, bh et war

and/or infdifféxeh’edrgbﬁfcoicﬂvénts, is8clf bd gBdol ethersalpgivee $aseaindthiet presence of
.. sterilized after fillin If the active ingredient is
solubilizegsy ép]bgygeg@ e po@lg@pﬂpyﬂen@g%ﬂg@—g}pg@pma@e gmpyooleate, or monostearate

(Tween Zb Inrg‘gn%q 3(3)(?1 aﬂv‘\#ef%ﬁo O}hﬁhfiﬁiekt? aﬂﬁ a?s%mo%x #f&ﬁ‘@:&c%t HI'JSharws

such as oaﬁse;t\ﬁyig Rxeip)| for example ethylend1am1ne tetraacetate, as well as pH adjusting
(4- FlL.uor o- benzyl plperldlne I-carbon%p 6- hydr oxy.
agents and| wfam e 1R- @veheask lopalt neethefic, & lglacaing #ﬁdﬂ»@cwn SOlution

o GRSl f Ay NS, BB o0t o,

itﬁs&xﬂﬁBdéﬁﬂﬂﬂhhgof trlethylan1ne 0.6 g (2.6 mmol) of :
(4-fl uoro- benzyl)-rlperldlne h drochlorlde “ Nbd.
If @?@ﬁwe Bgredigg s h S(gmg@glf theralt gaty f(szala wﬁﬁidm i

2;((?1 ‘% %ﬁn@ peﬁ a]%l}ﬂtfa dvance ‘}(}r @1 ﬂ'}/e) }Ht%ﬁi(?%n%f n{n itation

anyway. Of duthMfmnamdels lerajatroomtemmrMUre
for 24 h. The reaction mxture is concentrated and the
residue is purified by columm chromat ography usi ng
Ki esel gel 60 as adsorbent (Merck) and tol uene :
methanol = 4 :1 as eluent to yield 0.18 g (19 % of
the title conpound. Md.: 190 C (diethyl ether). Exanple
2
2- (4- Benzyl - pi peridne-1| -carbonyl) - 6- hydr oxy- | H qui nol
n-4-one The title conpound is prepared from
6- hydr oxy- 4- oxo- | , 4- di hydr o- qui nol i ne-2- carboxylic
acid and 4-benzyl - pi peridi ne according to the nethod
described in Exanple 1. Md.: 127 0OC (diethylether).
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Exanpl e 3
6- Hydr oxy- 2-r 4- (4- et hyl - benzyl ) - pi peri di ne-1-carbonyn
W0 kidequiondl i n-4-one The title conmpound is prepRCBHURIOS00080
6- hydr oxy- 4- oxo-1, 4-di hydyo- qui nol i ne- 2- carboxylic
acid and 4-(4- rrethyl benzyl)- riperidine [J Org. Chem,

64, 3763. (1999)] accordin the nmet hod described in
Exanmple 1. ©M.: 152 O(ﬁﬁmﬁa

yl et her). Exarrpl e 4

A tmnqummfd) 5 g (@rdepmcé)j of 6dnmiroxy—4 -0x0-1,4- d1hydro qumolme~2 -carboxylic

i 0. o YL PR A 5 GRG0 GRBRRI 96 o

d
mmol) of %4(%%0\96 Haes8 ﬁ%ﬁ%@%ﬁﬁ%ﬁ%ﬂﬁﬁ&%%ﬁ% C@ehé?@. 35,4903300bB)] , 1.0
g 2. 62 (ﬁmBﬂehzyloﬁxy HBPEr i di[@ebenzatantodAysil N, BLINYN-totsamethyluronium

resatcorp A e g S R e REPAR ST et o

room temggﬂagnélﬂﬁi AP aRE YL XM n RhREEE &N AR cdnlidicnaRadndfestdietis purified by
673465, (1995)] according to the nmethod described in

column ckEmamdgeaphy udipg KidseReD QD @sladsotheneMech). mglmpn@ @ethanol =4:1

as eluent toc?g%/la \r/gé9%ﬁ)e%q npﬁ%’ Egrtnlé%qﬂgip §r1:9§ ge(glﬁg} zﬁﬁ? Fyl )-

6- hydroxy 4- oxo- 1, 4- di pxdpien!i nol i ne-2- carboxylic
acid and 4-phenoxy-nmetfyl-pi peri di ne [ DE 254 999

- 2-(4-Beniyl9iperidinet eadboryl)- 6—1tvldeaxm1Haﬂuniﬂnn440hed i n Exanpl e

1. .. 130 0C (di ethyl et her)
The. rt%ﬁ( AOTRPBRD - BhdEdRd prorar S a?%k{}r‘ilh%dfﬂ;ﬂa%kﬂe-z-
d bed in E le 1. M
carboyll ol U ATIIRBRIY accoring fo he methiod descrfbed i Bagmple 1 Mp:
127 °C (digthylethesh)yl ester Under argon, to a stirred sol ution of
10.0 g (49.7 mmol ) of 4-hydroxy-pi peridin-|carboxylic
acid tert-butyl ester EEpBBlg " Med. Chem Lett. 10
6-Hlydroff 3. (420 Inchiyhifili e L RD G| PATHIR A . fhed (60
96, (9 MTOr ) o Sourunr nyarrae s aadged.  Tne reacti on
Tind xtitler ecotrpound  is  prepared from  6-hydroxy-4-0xo-1,4-dihydro-quinoline-2-

carboxylic acid and 4-(4-methylbenzyl)-piperidine [J Org. Chem., 64,3763. (1999)] according
to the method described in Example 1. Mp.: 152 °C (diethylether).

Example 4
2-[4-(4-Chloro-benzyl)-piperidine-1-carbonyl]-6-hydroxy-1H-quinolin-4-one

The title compound is prepared from 6-hydroxy-4-oxo-1,4-dihydro-quinoline-2-
carboxylic acid and 4-(4-chloro-benzyl)-piperidine (C.A.77, 34266 w) according to the method

 described in Example 1. Mp.: 194 °C (diethylether).

Example 5
-6-hydrox

The title compound is prepared from 6-hydroxy-4-oxo-1,4-dihydro-quinoline-2-

loxy-piperidine-1-carbonyl ~-1H- uinblin-4-one

carboxylic acid and 4-benzy10xy-piperidine [Tetrahedron Lett., 36, 3465. (1995)] according to

~ the method described in Example 1. Mp.: 103 °C (diethylether).

: Example 6
6-HLdr0XV-2-(4- henoxymethyl-piperidine-1-carbonyl)-1H-quinolin-4-one
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stirred at 40 OCfor 1 h, then 5.3 m (49.7 mmol) of

| -chl oro-4-fluoro-benzene (Aldrich) in- 20 m of
walremenogbt or mam de i s added drop wi se at 20 OCPCT/H®2005/000080

reaction mxture is stirrngd at 80 OC for 4 h, cool ed

to 20 C 1 m of ethanol is added drop wi se, pour-ed

nt:a.1 Qmpt d r t ine-2-
h'(ielace)r gan urﬁj;lyer b%i)mg?l (Iee ov@‘rﬁ&%‘g ljlrr(?{gellt? g angﬁhghne
carboxyhcca:um“, et 4—@hexd)xyiﬁhﬁhquﬁpejm’dnd [@Epﬁfm $9%d o)) a«z:londmg to the method

romat ogr a usi n se 60 (Merck) as adsorbent.
descrlbedghﬁxaé?wyﬁ t]étoe leéhYEf‘ébﬁf ‘to yield 11.07 g (75.5 %

of the title compound. 19| . D)
4- (4- Chl or o- phenoxy) - pEr%gr}?'gT‘ne hydr ochl ori de To a
2-[4-(4-Chlok oHphenoxyf)- piﬁéhdlhe-df-caﬁb&uﬂll-ﬁwdomm D iquinalindd-oneet hyl

“Iic acid

ftar LY € [tgéd ﬁut?&dsld 10-5h§ (ﬂ@‘?%hf%ﬂ & X %xg%riﬁeridin-l-
Stl rre 2 t hen concent rat ed
carboxylicl hadpteﬁsbmylt aitﬁd[]hmyrgt Med &lent. i Ldte rm 2(8&5 (pa8Yieid 80 ml of

dlmethylf@ir@arnél(celte 33%&92”}0 akg mmql% gfe so%ggn %rcgr eisa ded Thg regchaon mixture is
stirred at 39 bé-thft @%ﬁ%?ﬂﬁ'ﬂ@w I?TOI()S of 1- hloro 4—ﬂuoro—benzene (Aldrich) in20

pi peri di ne-1-carbony roxy- Hqui nol | n-'4-one
ml of dinfefék@lfﬁhﬁamicblle addmiplbopdisesat A0 éﬁa’t[‘ kelrdactdon mixture is stirred at 80 °C

. B B AR T S v

‘ extracted ﬁl %Eﬁgr agf?sﬁ{eéggﬂnc} [hygxxﬁrﬂ? e8 dver ¥dinm3uika@Gnd concentrated.

er)

The remdﬁa isl}pﬁihﬁ)é& b? c()lfﬂinﬁrd}MMdtOg(MphDy Mg Hiaselgbl-60aMrocky lap adsdriopmt and
olin-4-one T onmpound i s prepared from

ethyl acetgtefqu @hl@;gtytmqu}s‘(él I074 (Zl-? ﬁ}‘/@er the o remreupd. My BExy i ¢
d J Med. Ch 21 - 309.
&) 4-(4'(:?1%07 Sxd-Bipbftid LB hgg Ezlescrl bedelmn Exanpl e

Tela sdlftion oRES) 266f DEM tiy@othiibet heid in ethybavplaes B.07 g (37.5 mmol)
(4- Benzv] - pi perl di ne-1 - carbonvl V1. 5-di hvdr g-oxazol or
of 4-(4- chlogo ghenerpbpipadia; lacaghbaydg ) acid tert-butyl ester is added. The reaction

mixture & Is&&%c?ég?,(g ?Cr%gi‘toﬂgq{ i e&ﬁl Qrﬁ?a% utrogsolo bﬁ%}gbogre?gﬁ%%d ﬁ%ﬁgﬁ?ls are

filtered offf wash@tiwidx ahlylhaeam a}acw 72} gl(rﬁ 1 8 JapsaEEtombuddnMp.: 194-
on (7.3 nmol) of dimethyl acetyl enedi carboxyl ate
196°C. (Aldrich) and 15 m of methanol is refl uxed

¢) 2-[4-(4-Chloro-phenoxv)-piperidine-1-carbonyl]-6-hvdroxy-1H-quinolin-4-one (45

" The title compound is prepared from 6-hydroxy-4-oxo-1,4-dihydro-quinoline-2-
carboxylic acid and 4-(4-chloro-phenoxy)-piperidine according to the method described in

Example 1. Mp.: 91 °C (diethylether).
Example 8

“ 6-Hydroxy-2-(4-p-tolyloxy-piperidine-1-carbonyl)-1H-quinolin-4-one .

The title compound is prepared from 6-hydroxy-4-oxo-1,4-dihydro-quinoline-2-
carboxylic acid and 4-p-tolyloxy-piperidine [J Med.Chem., 21, 309. (1978)] according fo the
method described in Example 1. Mp.: 258-260 °C (diethylether).

Example 9
(4-Benzyl-pi 'eridine-l-carbon D-1,5-dihydro-oxazolo[4,5-glquinoline-2,8-dione
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for 2h. The reaction mxture is cooled to 20 0C, the

precipitated crystals are filtered off, washed wth
woreihandb7to yield 1.7 g (87 %9 of the title cpopawaes/000080

Mp.: 172 0C. D) -16 -

2,8-Di oxo-1, 2,5, 8-tetrahvdro-oxazol oF4, 5-g] qui nol i ne-6

a) 2-(2- Og&’ _cg %1%b| ﬁ@dr% %e;?_‘%o%@ % g Llﬂlﬁﬁ)? @Pt-% %;Qi]'cﬁ% iaEi'a?gmg@#}%s't%fn ?f

AZmﬁiéﬁre of 1.0 g (6.66 mmol) of 6-amino- 3H—benzooxazol 2-one [US 2806853], 0. 9
X0- di hydr o- benzooxazol - 6- yl am nQ). - but - 2- enedi Qi c
ml (7.3 rraml)jOﬁthfr@ﬂ%i peatylenedigaborTiRi A heng 15gpk plomethangl igrefluxed

for 2h. Th ox%%’c!tfﬁh éx%?tu% c!?)%le%dcg '2@"’%”’(&33)%0%@@?0' ?%kom elﬁlferé&s‘off washed

hen enper at ur’e,:

with metHa61 tBFyRGd Pi7t ?"(@'ﬂ%@ b@ﬂiéctitlel o%rrf Lienesl: offe@nd washed

VVI t h hexane

oy|ed 76% of the title
awvdro 28 7za)o Rlim-trearboxigacid methyl ester

T%af,?f (ﬁ ? %(?n gf( ?é?rl&%zfjﬂ i &Pﬁl‘gﬁ I21‘*31u1§a)cfﬂ7 %oéyé 'rﬁmgﬁ o‘fl 2-(2-
oxo-2,3-Bhir6lbene@okazél-B- ﬁaﬂlﬁb?@ﬁtyﬁéﬂe(@@iaé@ﬂdﬁlﬂwﬁryl ester is added in small

gl qui nol i ne- 6- carboxylic acid nethyl ester, 40 m_ of
portions. e xaoipletiv off thefaddision rthe reactiorp Biigureais. 1eflres) ford0 min., then
rLre

cooled tor @ ATap el BF piepinieisher ot st ol opd el Ficyhgrane 0

yield 1.16 %ﬂ% %rbf'ﬂﬁé%ﬂé’@omp%uﬁﬁ'ﬁbf hedowi th 2M hydrochl oric
acld and the precipitated crystals are flltered of f,

¢) 2.8-Digws h8d Sxtetiah yird exazaloli e uioling 6 osyli he title

AGTRARBENI1 T p8r (na ol aphoArfrdione: B2 HiRFBI bR Aol S

| g]qumohhéﬁ%aﬂJo%&‘l’g@Q&& sty Sseet, A06n1 S endthido® 19AAPORSet Snd 1.25 g (31.2

are rom

-mmol) oﬂ S(&hﬁimdmwx@e 5 Birteal atally 8C fook dz dl'te[ diethanol is distilled off under

g] qui nol i ne- 6- car boxyl i ¢ acid, and. 4-benzyl peri d|
reduced. REeSBHE RBe tigagtion FEXHE iy asidifiode Withn 2l élbf%qoe‘f'ﬂfﬂcw ‘and the

premp1ta%&5 rgs?alg %egtfx?%{e%hgﬁ M yastedoWRh Svad: 1o } 1el

enoxy- plperldlne onyF)
compoudan‘bﬂme ofhe title conmpound is prepared from

6- hydr oxy- 4- oxo- 1, 4-di_ hydr o- qui nol i ne- 2- carboxyllc
d) 6- 4— idi md}-, mvdr@r@xazvlg&éémiw iney,8-dione

2
10 74 ] r,di _ ] I }
%&e Q(?mpciu]n% 1% p%,)%r% f | e? ny e e’r) J g?%ﬁ%?}(be %%QLZOIO»[4’5
‘g]qumolme—G -carboxylic acid and 4-benzyl-piperidine according‘ to the method described in
Example 1. Mp.: 215 °C (diethylether).

(sgg) of the title

Example 10
6-Hydroxy-2-(4-phenoxy-piperidine-1-carbonyl)-1H-quinolin-4-one

The title compound is prepared from 6-hydroxy-4-oxo-1,4-dihydro-quinoline-2-
carboxylic acid and 4-phenoxy-piperidine [J Med.Chem., 17, 1000-1003. (1974)] according to
the method described in Example 1. Mp.: 270 °C (diethylether).

Example 11
2-(4-Benzyl-4-hydroxy-piperidine-1-carbonyl)-6-hydroxy-1H-quinolin-4-one

The title compound is prepared from 6-hydroxy—4-0xo-1,4-dihydro—quinoline—2—
carboxylic acid-and 4-benzyl-piperidin-4-ol [J Med.Chem., 42, 2087-2104. (1999)] according to
the method described in Example 1. Mp.: 178 °C (diethylether).
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2- (4-Benzyl - 4- hydr oxy- pi peri di ne-| -carbonvl) - 6- hydr oxy
-l Hgmolin-4-one The title conpound is prepared from
W@ 200010KY - 4- 0xo- | , 4- di hydr o- qui nol i ne- 2- car bPXI/HIU005/000080

acid and 4-benzyl -pi peridyn-4-ol [J Med. Chem, 4J 1

2087-2104. (1999)] according to the nethod descri bed

in Exanple 1. M.: 178 0C (diethylether). Exanple 12

2- (4- Benzyl - 4- hydr oxy- pi peri dne-1 - car bonyl) - 7- hvdr oxy-

| H qui nolin-4-one a) Example 12
2 (4B 2-(4- Benzyl plperldlne-l-carﬁonyl) 7 benzyloxy | H quin
-(4-Benzpl-4 4 PexK : i J. {2t £

hé ’aﬁ@ Zc\dmﬂb'u@@fﬂsd fé@al%ﬁCﬁbﬂi ngdn@ylbhyi‘ 4mmodddgzdm -uincline-2-
i n Exanp Mp.: 228 C (izo ro(g)ano
carboxylicadidi [JEMQQ gllhem,, Q@l?&%yl%@ﬂ (1991)5) 4 benzyl-plpendme according to the

method deﬁ?{%"?%'ﬂg% g{)ga/(%%? @%?é#?yan%)ﬁ qurnol i n-4-one A

b.) 2-(4- Banz(vﬁztt}@amkzwd@ﬁmm-aabbnﬂaﬂmmym-mwmm | Hqui no

[Tn- 4-one, 20 m of tetrahydrofuran,

A rmmamof 0.5 @. Jgntmoll of S(Bhetzdpinerigine-i- §afhw3b6'@ﬁ%yé%‘y‘m'
. h. . T f .
ainotn 3. 26t B GGG, B bt B! 2 MOEBCIAIC g i
hydrogendtE& st Uen. iThe Rbfalyki BdilRyedcstt wnashgmmmmmpﬁmu sichipe filtrate is

Ki esel gel 60 as absorbent (Merck) and tol uene ;
concentratvét &rhs| resudye: is1 parified @@n@oltlmnyﬂépma@g@?h)g g Kiowplegh 60 as

s S SRR P 7 ARl TSP gt g

compoun@)Miifa@Wt’@(deth?léth'é@ % of active ingredient of fornul a
0 %of Tactose, 15-50 % of potato starch, 5-15
% of pol yvi nyl pyrroHEmm}l_e_LS %of talc, 0.01-3 % of

p mag I um st etar te % of colloid silicon dioxide
Preparatign ol pharmageuty MROSIENSA i n are nixed, then are

pa)

" a) Tablet8! anul ated by wet granul ati on and. pressed to tablets.

Dragees, filntoated tablets: The tabl ets nade
0.a:60r%i efgactive frpredienthefdfodasler §, BEcP0aBooklagiose.cbad@ § 19 potato

starch, 595 ‘72‘ %P polyvinyl pyrrolidone, 1-5 % of talc, 0.01-3 % of magnesium stearate, 1-3 %
of colloid silicon dioxide and 2-7 % of ultraamylopectin are mixed, then are granulated by wet
granulation and pressed to tablets.

b) Dragées, fllmcoated tablets:

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

0.01-50 % of active ingredient of formula I, 1-5 % of sodium lauryl sulfate, 15-50 % of
starch, 15-50 % of lactose, 1-3 % Qf colloid silicon dioxide and 0.01-3 % of magnésiqm

‘stearate are thoroﬁghly mixed, the mixture is passed through a sieve and filled in hard gelatin

capsules.
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consi sting of entero- or gastrosolvent film or of
sugar and talc. The dragees are polished by a m xture
woRodbee®emx and carnuba wax. ¢ Capsul es: 0. 01-BOT/8de605/000080
active ingredient of forngla I, 1-5 % of sodium | auryl
sul fate, 15-50 % of starch, 15-50 % of |actose, 1-3 %
d) Sus en%fo colloid silicon dioxide and 0.01-3 % of nagnesi um
—L—E—s%-gg-'rate are thoroughly m xed, the m xture is passed
Indrbdiontgr0.a1-35 ¥ &f athef infredidnt of foandladed.atd % sfaodiunehydipxide,
Suspensions; Ingredients: 0.01-15 % of active :
0.1-3 % of pifgiceasich R0309-21% Phiipagin (sodium metayh f-hydexyhsnzgateh RiAge-0.02 %
: o130 Yo Rf i ' O 05:-0. 2% of ni [ '
of nipasofy 03012 308 oo bR R herlie Uil 179 B ofj0B7 dndBEBIT 0 of
flavoring £zl 20-79 #oodkoxbaob@OTh adueohy stitidi) and 04D, % Of disElléd whter.
96 % et hanol, 0.1-1 %of flavorin atlgent, 20-70 % of i
Toswlusionpt Ripegingaag ¢iHe acid dn 3Pimshof fglﬁfal eslowafer, gapopol is added in
Cotilded. o . ; . .
small porfe e PN i 3R thd s, RIBEN Bl oGRS, Then the
sodium hgdrakide po1tmbo$ divitied watedothe ugusdusrsolunipn dndriited and finally the
. solution is left to stand for 10-12 h. Then the sodi um
ethanolic pappbessy ey or grel aged grithystisting. | Taythisegasrior the actiygjaggdient is added
. Ui f r i t. i nal . ' .
o small 2oty B0 Bp0R Wil it R ok FRE U e suspension
filled up @athei dkiréd €inalcyolumei wigh ediiked whatkr addele suspsiid syrup is passed
portions and suspended with an immrersing
through a eheid ariilingtegriPomntal |y the suspension is filled up to

e) Su o§iﬂ§-ie esired final volune with distilled water and the
J—-m—s-us-p'gh_ sion syrup is passed through a colloid mlling
Fo @udtDEmbsitdRy 0P P iof QEivSingfediene € ForsppD&id 029% of lactose
0.01-15% of active ingredient of fornula | and 1-20%

are thoropghly geixed ethan SO-$p o isieys Broseprostieny Go- osunde Widensel 4) is

u ito far ex l.e Wtepsol IS | t. PO
melid, oS T8R0T ARG R R ERAR T M8 o e el o 1 v
homogeniaftdr. e tod&nddSmiktXxe & inBulttin Wodlbd feAwgeni zat or. The
obtai ned m xture is nould hi cooled fornms. f) '
hiligeth nowier-ampaul¢ccompesitions: conpositions; A 5 %
AESiO. é)iust‘é?;lf 'ﬁno%f rang?r}g#otl ?)l% }a%{orgjl: ng%nlg e:ﬁw'liJ ebf}gigt?llé’éf $ler 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 I is also made with bidistilled water for injection use, and this solution 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 are sealed under nitrogen. The contents of the ampoules are dissolved in sterile water

or 0.9 % (physiological) sterile aqueous sodium chloride solution before administration.
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and the solution is filtered so as to have sterile
solution. A 0.01-5 %solution of the active ingredi ent
woRohoreyet a | is also nade with bidistilled waP@&r/HURK05/000080
injection use, and this sqbution is filtered so as to
have sterile solution. These two solutions are m xed
WhatwéJ [ ”saseptl c conditions, filled in 1 m portions into
poutes, the content of the anpoules is |yophilized,
1aNswu<mnama atidesnia¢ gerdrdverbffogalla () t rogen. The
contents of the anpoules are dissolved in sterile ,
water or 0.9 % (physiological) sterile aqueous sodi um
chl oride solution before adm r\i/strati on. What we claim
is: 1.XNew kynypenic acid am de derivatives pf fornula

(ry - { ang Y i ndependently are
hydr ogey Yy Al Z1- Chatkysul f onam do
opti ong [ ' al ogen or hal oge

at ons, pnal |y t ut ed mﬂih
a hal ogg nIe e 6ms, Cl-C4 oxy, Cl-C4
al koxyc€ar bonyl ,gr oup,|j or the nelghbor|ng X and Y

groups can formin giyen case together with one or
. nmore identical or different additional hetero atom and
-CH= and/or -CH2- groups an optionally substituted 4-7
h nbered hqno- or heterocyclic ring, preferably
"W erel.lgglremp}n'g& pyrrole, pyrrolidine, oxo- or '
t o) i.di raggl e zQlj: g n kM .
X and Y tﬂddgg Eﬂty L hgﬁroggﬁ[ Ql*;o ngclﬁjr}r%ga%%rn%,o?h &M F8AQh Bnamido
[ npultamﬂylsdbsnmted withox dzlogen atoxnaOhaogenxazms, di-0p aﬂ@h@}#lamdo
or thigxo-oxazolidine, or 3-oxo- 1,4-oxazine rin

i QPHonAlE subsibpied yuthya helogen etonear hplRgete AlemsCEI €l alkoxy, Cr-Cs

Ly bonyl, -NH, -N(alkyl CH2O
acﬁgg&/éa%%ﬂ @?j‘ﬁ%a&:ﬁg)’ group, - \M(WZr eiyn)the meani ng
the nelglgformg By hnd ¥ grodls-dad fadok yi ggéﬁ) g&g—t%gaigwmﬂh@%dg@tmeﬁ identical or
ongds r sent a si e C on en the meanin
oid{}g?r‘?‘é MQ@@ hetse pat%mnpﬁ% rofien ard/ Oim-eF2wEEeHDY 715 opgonally
C%] &g\t\ﬁ’éd( 881'[)%1%1 {68! kg nP{ét@rB C%EOHH% hg&?%}'oﬂgem%gphohne

otted can represent’ a fur

\%ﬁ_ﬁ'fﬁi@ﬁ ﬁymliltﬂmd) dxlok Sor Cthﬁﬁo¥yﬁﬁﬁmﬁe apyreidds t pyeivobidine, imidazole,
iC
imidazolidine, oxo- or thioxo-imidazole or imidazolidine, 1,4-oxazine, oxazole,

oxazolidine, oxo- or thioxo-oxazolidine, or 3-oxo-1,4-0xazine ring,

\ is oxygen atom, as well as C;-Cy alkylene, C,-Cy4 alkenylene, aminocarbonyl, ~NH-,
—N(alkyl)-, -CH0-, -CH,S-, -CH(OH)-, -OCH,- group, - wherein the meaning of
alkylis a C1-Cy alkyl group -, 4

when the dotted bonds ( --- ) represent a simple C-C bond then the meaning of V is hydloxy
group or hydrogen atom or

when W is C;-Cy alkylene or C3-C4 alkenylene group, then one of the dotted bonds ( --- ) can.
represent a further double C-C bond and in this case V means an electron pair, which

participate in the double bond,

Z s hydrogen or halogen atom, C;-C4 alkyl, C;-C4 alkoxy, trlﬂuoromethyl hydroxy or

carboxyl group

. and optical antipodes, racemates and the salts thereof.
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participate in the double bond, Z is hydrogen or
hal ogen atom Cl-C4 al kyl, G -C4 al koxy,
wao eioblouwsonet hyl , hydroxy or carboxyl group . PCEH©I2005/000080
optical antipodes, racenmges and the salts thereof. 2.
Compounds of fornula (1) as defined in claim1l -
I ogen atomand Y is
2. %(?Plpg%lgdsoolrﬁ%enzymgs géfrl%éf}plﬁdlaxgghe nei ghboring X and Y
- wherein@hOmpamidgosin a - NH- CO- O chain Wis oxygen atom as
well as Cl1-C4 al kyl ene, -CH2O-, or -OCH2- group, Vis
X Hy ByGgengitonendr hydrogen atom Z is hydrogen or -

| kyl group and the dotted
Y Qghg&g%,@l ¥18£%%0 ?%il e CC bonds. 3. One conpound
the neigh®drirgipe afd¥1 g@mpmgfoghaup]}DCOk(ymhaem c acid amide
derivatives belonging to the scope of c@gl m 1

w zsmygenafqne»cﬂs@ze@e%z@n €4 pkjens, e 06 LGP PUB- hydr ox )

v leklgh gg%%:ub grre AP M ar bonyl ) - 6- hydr oxy- | H qui nol i

Z Nis Ay@1ogen &“Hm]/dg’eﬁm}brﬁ dr@l(@era’ﬂeﬂlgpdupbmdzyl ) -
peri di ne-| -car bon J;I ui nol i n-4-one,
medotte@bqr@sgtémp@@sgnbgmpiq | di ne- 1 - car bonyl ] - 6- hydr ox

3 YQAG%C%Jan Hﬁé gﬁ% fgpg‘%}% %&fﬁ]ﬁ%@ﬁ%ﬁ%&dﬁ%ﬁid@'d@ﬁvatlves belonging

to the sccﬁaehf/dla@pgy (4 phenoxynet hyI pi peri di ne-1-carbonyl)-IH
ol i n-4-

2-[4-(4- ﬂ20{04h€(ﬂ&¥1l—ﬁm§ﬂéu}§h]eﬁ@i@%ﬂbﬁ'ﬂ?@‘#ﬁoﬁ}’ AB-quiRRlinsh99e - 6- hydr o

0
2- (4-ben%z¥ ﬁf&rlgﬁ{e éagﬁonérl)t gﬁ?/’?rg% 1% uérrl(fhél “+ On? carbonyl) -1 H qu
-hydronyZOML% m{rla)enzyl) -piperidine-1-carbonyl]- 1H—qu1nohn—4 one,
Zy

pi peri di ne-I-carbonyl )H 5- di hydr o- oxazol o
2-[4-(4- cplq)rng@ﬂzqu-rmquh@ p-cgrbgnyré-hydroxy-1 quinolin-4-one,

2-(4- ben%yl?;égrgpr@%gdlge-iia&%%?ﬁﬁhﬁr&&“ﬁ-qﬂﬁo m_qg&gonyl ) -1 H-qui no

6 hydrox?r 2@(44 &@ﬁaylyyméﬂiﬁypip&m%a&eﬂbbdym@Hqummmpwha 6- hydr oxy
ui nol i n- 4- one
2-[4-(4- chloro-ghenoxy)-plpendlne—1 carbonyl]-6-hydroxy-1H-quinolin-4-one,

6-hydroxy-2-(4-p-tolyloxy-piperidine-1-carbonyl)-1H-quinolin-4-one,
6-(4-benzyl-piperidine-1-carbonyl)-1,5-dihydro-oxazolo{4,5-g]lquinoline-2,8- dlone
6-hydroxy-2-(4-phenoxy-piperidine-1-carbonyl)-1H-quinolin-4-one, ,
2-(4-Benzyl—4-hydroxy-piperidine-1—carbonyl)-6-hydroxy—1H—quinolin-4—one, and
2-(4-Benzyl-4-hydroxy-piperidine-1-carbonyl)-7-hydroxy-1H-quinolin-4-one.

4. Pharmaceutical éompositions containing an effective amount of the kynurenic acid
amide derivatives of formula (I) — wherein the meaning of X, Y, W, V, Z and the dotted bonds.( -
--- ) are.as given in claim 1 - or optical antipodes or racemates 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 osmotic pressure-
influencing, flavoring or aromatizing, as well as formulation-promoting or formulation-

providing additives.
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2- (4-Benzyl - 4- hydr oxy- pi peri di ne-| -carbonyl ) - 7- hydr oxy
-1 H qui nolin-4-one. 4. Pharmaceutical conpositions
w@ombalsng an effecti ve anount of the kynurenPCT/atiR@s/000080
am de derivatives of formpia (1) - wherein the neaning
of X, Y, W V, Z and the dotted bonds- ( ) are as given
i . Y . PO ' h R
e oy B B RS BT Rl ), et
the mearmmg ef 28| ¥, VhIZcHY and therdoted yonded -i-n) preaet igtep muchim 1 -,
as carriers, excipients, diluents, stabilizers,
chacteydzeid,d Yor enul sifying agents, pH and osnotic
' i ing or aromati zing, as well
r%@%#%ﬁ gﬂl%ﬁ%égr%ﬂn%ﬁ“ﬂé@; fornmul ati onproviding .
addi tives.5. Process for preparing the kynurenic acid
am de derivatives of fornmula (1), - wherein the
nmeani ng of XXW V, zOY and the dotted bonds () are
Qi chacteriz ed b y reacting a
or a (I'l') - wherein (llpe nmeani ng
Q'ven ‘n claiml1l - or an active
Wi t h_an_aniAdetof fornula (111) -
and the dotted bonds ( )
are as givenYin claimH -, then transform ng '
optionally the so obtained Kynurenic acid ami de
derivatives of fornmula (1) - wherein the neaning of X,

Y, W V, Z t dotted bonds, (.) are as given.in .
- wherein PEFRAIE G Sd o et SR GRS Lo £ ARR Sy tereof with
an aminel JFESRAMEH % new substituents and/or nodifying or

renmovi ng the existing ones, and/or by form ng salt

and/ or |iberating the compound of fornula (I) from

salts, and/or by resolving the obtai ned racemates

using optically active acids or %ases by known

met hods. 6. Proces N claim5, chacterize

d by reacting (3% . xali ve of the carboxylic

acid of for - he neaRth of X and Y

are as giv I he am of formula

(rrr)y - wh Z, V, Wand the dotted

bonds ( ) are as given in claim1l - preferably in the

presence of a base.7. Process as clainmed in claimb5,

chacte rized h y reacting the carboxylic ac

q% )Z

: d aof,
- whereiry e gaging|of ) Z.. Vs the dtiedhonds frr bire %6 awanmﬁalgl by
{HhVEhstnfih & IPribnaliyVite sb Wb tABA &yRlrenic acid amide derivatives -of

formula (I) — wherein the meaning of X, Y, W, V, Z and the dotted bonds ( --- ) are as given in

claim 1 - into another compounds of formula (I) by introducing new substituents and/or
modifying or removing the existing ones, and/or by forming salt and/or liberating the
compound of formula (I) from salts, and/or by resolving the obtained racemates using optically
active acids or bases by known methods.

6. Process as claimed in claim 5, chacterized by reacting an active derivative of
the carboxylic acid of formula (1) - wherein the meaning of X and Y are as given in claim 1 -
with the amine of formula (IIT) - wherein the meaning of Z, V, W and the dotted bonds ( ---)

are as given in claim 1 - preferably in the presence of a base.
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formula (111) - wherein the nmeaning of Z, V, Wand the
dotted bonds ( ) are as given ip claiml1l - in the
w@e@son®e? of triethyl am ne and PCT/HU2005/000080
O benzotriazol -1-yl-N, NN N -tetranet hyl uroni um
hexaf | uor ophosphate (HBTU) in di nethylforrnam de. 8.
roces taur i [ . bt :
7 R B b s P LR oY SRR Rl tacic of
formula (Iharaetde iem@atifg B XKNghday kiyd b givee i@ clainalnt eéth the amine of
derivative of forrrulaél% - wherei n the neani ng of X, .
formula (i) +svhereinythg jaeaping efots e oqmlsth? dytt%qr hongs (gr_v @rg §p given in

: cl.ai - k | d : » WP
claim 1 SHEUR el FPAGRINRL, PO o FRERTE S M et
uronium Hergfl@stostidsphad (HBUK) id dimethyfoanamaids, which are
commonly used in practice, such as carriers,, ~ )
8. Bergss eﬁ{zr snangfacieing phammaseyticgle compowtions jagpg NR2B selective
I | L S . ty . . ’ . . .
NV T M PR S B G OATPLDS i o i acid amide
derivativensfl forraslaf(Dr nuhatinahe pieamag ioh gX oW, NQray aiid tiR-dotted bdhdsg. -~ )
~additives . 9. Method of treatnent and alleviation of
are as givepApCchym lof of ARLiqad pRiRAdeY OtTasemates obthembgfcsutically acceptable

. . ' S “of brai : '
s 5, R AT A B By 3 i
such as G@tEmNakcibithts! Wiluafy, 0btabiliRés, hattdigabr saldil&igS agents, pH- and

. tolerance and/or dependence to opioid treatnment of .
osmotic pyg§spre-ipfluprpingadlavering 06 mEQMBIZING, @5 vl ah prmudyiosgemefing or

.cocai n i em ¢ CNS di sorders, chronic
formulatl?]%’ﬁ?é’b@ﬁ%ﬁ%ﬁﬁﬁsve di sorders, such as Al zheiner's
9.dMVRERICof HRhtkicRs AR SaldvRA8S &f dYuipidhgtopnths fdllswagediscases of

pain-and chronic pain states, such as neuropathic pain
mammalsor— cimebeing divanand pdraymadipi impyy ofabhxdiet pr  spie $9idonliuman

S P T e T -
and/or dePbndeh€e tEbPiBRL tr&Ht AR UTEpaird SHitHiPawdl s fitirbihSs of e.g. alcohol, opioids

am nogl ycosi de anti bi oti c-i nduced hearing | oss,
or cocaingis¢hgotie ONS didoidess, eldanininstiodegrgenativedisprders, such as Alzheimer’s

. unt /,ampunts of a nurenic aci.d am de derivative qf
disease, ?gr?]mp%s?%sea_se,mﬁgptél}éﬁgq ﬁeﬁ??@%%iwgl 811131 %filrw1c \Ranzslca%:sa r%Ch as
neuropatli® HalP bt REneRERted pPaikl &iRPsyd| Rty Mepleddibh, Imigrihe, ﬁ)sychosis,

optical antipodes or racemates or the pharmaceuticall'y "
muscular spesaptdabiestis of vasiouk erigiof hypoglygerhiaodegsoemiivredisouden of the retina,
carriers, filling materi

gancom R | i oqrr ool e apliadBfe Hearing toss

charadf&AAM by administering effective amount/amounts of a kynurenic acid amide
derivative of formula (I) - wherein the meaning of X, W, V, Z, Y and the dotted bonds ( -—- )
are as given in claim 1 - or optical antipodes or racemates or the pharmacéutically acceptable
salts thereof as such or combined with carriers, filling materials and the like usually applied in
pharmaceuticals to the mammal to be treated. _

~  10.Use of ‘a kynurenic acid amide derivative of formula (I) - wherein the meaning of X,
W, V, Z, Y and the dotted bonds ( --- ) are as given in claim 1 - and/or optical antipodes or
racemates and/or pharmaceutically 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
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10. Use of a kynurenic acid am de derivative of
formula (I) - wherein the neaning of X, W V, Z, Y and
wo b@sdosed bonds () are as given in claiml PCEHHGL@S/000080
optical antipodes or raceimntes and/ or pharmaceutically
acceptable salts thereof for the preparation of a
immunodBHAGEABRCAKE I(BRY) [Qkted RBurbAA LB bndBHop i xéal dcRR0Qd, tolerance
synptons of the follow ng di'seéasesS in a mamal s,
and/or deperglench togophicidermimentanimatn, ovithdjaway syfdrgmes of og. apihed| opioids

..card, hu [ odef.i ci.enc irus (HTY) relate S
or cocainfy it CIy ArgOngonie Saed b apHIC ShpEFiserh as Alzheimer's
disease, PRKBEANS QlieAdd, oﬁm‘ﬂﬁ%&gﬁ NERaded AR Qhdl dnieat Rl sfes, such as

pain, w thdrawal syndronmes of e.g. alcohol, opioids or
neuropathgo gainne; cimeh aetated QNS dérdlopsye rraxietyh depiession, mugraine, psychosis,

neur odegenerative disorders,. such as Al zhei mer'.s o
muscular QPSS QGO @) YRGS Sriei SDROR Y SHitH FRGPBANG feeds af the eting
glaucoma) BtAmANthn&HE, Atlifo AXRidR lAtiBidtic-TidkBePReaf@Y 1ARAL hi C pai n

or cancer related pain, epilepsy, anxiety, depression,

m grai ne, psychosis, nmuscul ar spasm denentia of

various origin, hypoglycem a, degenerative di sorders

of the retina, glaucoma, asthma, tinnitus,

am nogl ycosi de anti bioti c-i nduced hearing | oss.
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