WO 2006/ 010967 PCT/ HU2005/ 000080 -1 KYNURENI C ACI D AM DE DERI VATI VES AS
NR2B RECEPTOR ANTAGONI STS The invention relates to new kynurenic acid am de
derivati h_are antagonists of NVDA receptor or iates for
preparin %8%02/{}% .5 Background of .the invention. Fﬂ@ﬁi@@&g@?ate

( NVDA) receptors are |igand-gated “dat i on- channel s enbedded in the cell
menbr anes r ac tion of A_receptors | utamate, their
nat ur al |?’8& gﬂﬂgg‘%%?e&é# Eéz v TWE?OA\FeF%&ESIFPT%gIﬂ?AG%% Stri ggers a
cascade of intracellular events that alters the cell function and
ultimately may |ead to death of neurons. [TINS, 10, 299-302 (1987)]. 10

Ant agoni ?ﬁémeéntiohe:eﬂ&%@% R GEBnRchid RYd E:ﬁldé%%ﬂvét%s e ArGinfEbNisios or der s
that are acconpanied with exXcess release of glutanmate, the main excitatory

ne UNDID Amereptor er arernteimediatenfor prepaing heofyst em The NVDA receptors are

hetﬁ meric,assenblies built up fromat |east 7-known subunit genes. The
Mﬁmt ry conmponent of functional NVDA receptor channels.

15 Ther %Iigw puﬁg ] NRPA- il

di stri but ?%ﬁg 1% tﬁ an Et%e ar rra%éﬂ%g?tgg senéﬂlatnflglg{e{)ﬂb‘%?(ﬁ:H

r ectbptceli sndmlirhdes opnéuronesv mvemaavd%ﬂaﬁ of NMDAtrsceptars bytighftamates ﬂxeﬁ(aamaﬂ I y, NR3A

B been . reported articylarly interesting of these i.s the NR2B

Sle&ﬁﬁ em@ee%tq SRR RV S a(%ﬁf@ﬁé@f esgelimceyont ik

for I ok 6l) WW

sel%%??g% %@ﬁ@@% ti?nat&g I@J}Jal\g%??é%%%togﬁ @%@é 22(? o rove 0 be

10ef f Ratagwsisis nofdmerrNNmAd@é&pafrs shaphe sl ri@k&reaaﬁg 12121434d2s2>5der£ 7ot ,

traumatic Dbrain injury [Brain Res., 792, 291-298 (1998)), Parkinson's

di seeemppEgs Wiklearesss reless, ob ghitanata oy main @xeistarh ReTalenNsIHIeTaNRE or v pai n

[Neu gﬁ%rar machbl , 38, 611-623 (1999)]. Moreover, NR2B subtype sel ective

ant GG 8FEOHSY

A receptors are expected to possess Ilittle or no untoward

si de ef fegd NNH?R%&E&)& YR Hetdrbie S AMS GHIRY bhhﬁuﬁ‘ﬂﬂms:ﬁ hagt ¥ ¥Bowhb@RaRi sts of
25 NMDA receptors, nanely psychotomnetic effects such as dizzi ness,

heagioeheThe AR lusibnait i iv res necessasy lcompenean df dirstiond aNVE3A abcapbgnétannes. and ot or
fun | on. NR2B subt se ective, NIVDA a%ago [ sm,aclgﬁ bg achi.eved th
?fﬁd‘ée gcnegﬁg SubuRifs pth spatial fstapyptinns dp the ul atory

t an be
iha%a‘*‘é{he??s&%@%e 1?%%?“?&?%%@@8 RN Aok RREAIALD it Ridleneh Mg
r addiffergm Riscentdy NR 326 afhd RRBB- hdvehperoatportdd) Peiculacli énterestidg ofltAese iPthe ( 1993) |

or [31fl-Ro 25,6981 r'
2B subunit due to its restricted distribution (highest densities in the forebrain and substantia

gelatinosa of the spinal cord). Compounds selective for this subtype are available and have been

20  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 are expcctéd to possess

little or no untoward side effects that are typically caused by the non-selective antagonists of

25 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

30 fadioligands, such as ["?T]-ifenprodil [J.Neurochem., 61, 120-126 (1993)] or [*H]-Ro 25,6981

[J. Neurochem., 70, 2147-2155 (1998)]. Since 1fenprod11 was the flISt though not suff1c1ent1y

specific, known ligand of this receptor, it has also been termed ifenprodil binding s1te
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[J. Neurochem , 70, 2147-2155 (1998)]. Since ifenprodil was the first,

t hough not sufficiently specific, known |igand of this receptor, it has

al so been ter j fenprodil binding site. SUBSTI TUTE S

2006/010?/6’72"9525}‘5%2005/ 000080 -2 Close structure anal 5%?%‘%5 Hl‘g"’@r boxyl i c

acid amde derivatives of formula (2)’ are unknown fromthe literature.

Sunmary of the invention Surprisingly it was found that the new kynurenic

aci d am dHostestrvatievamlops dfothe1dagboiilic abidodmidealepivetswnst ofi foremuda O ager e

functional ant ni sts of NR2B subunit containing NVDA receptors, while

t hey kR %Wﬁ‘ﬁ‘@ﬁé‘gﬁtﬁfém@n NR2A subuni t contai ning NVDA receptors. Ther ef or e,

theyslﬁ{l&a ?H’ﬁl\éﬁ ﬂ@g NR2B subt ype specific NVMDA ant agoni sts. Sone
conpournas ovea effective in vivo in nouse pain nodel after oral

admi ni st r&npmmgpéﬁ wad fohind bt the héw kyndretib ecidnaneide iderivatived lo€ fqrmedas(it

I nvention relates therefore first to new k%(nurenl c.,acid amde dﬁrlvatlves of

fSor Rl the( pieseny igventiop pre) funqtienal jantagopistsy ef ANRIR SYRUNE (FGREBHNIRE

i ndep t t , m do
opt 1 SCa Tty HIEHEy dCleRERR R TR B Sh cohins DR ot “Hia e
al kaheyéxafbbﬁevedQN)EMB yu geélﬂt: mwdma@ohlaisosaﬂe abrapowids pedvegen at ons,
Cl- G4 al koxy, G -CA al koxycarbonyl group, or 20 the neighboring X and Y
grmh?seff?éthmrw¢ﬁll@w$@rpa@a@@d@1 orak admipistraien. or nore i dentical or

. L et 1A .atom and -CH= and/or -CH2- groups an optionally
- : —tofto= or heterocyclic ring, preferably norpholine,
pyrrole, 'méfﬁr@ddn@ iﬂi@nn&i(f-éiat@sr thbRfR¥ Frfits hew hienicRiti®Aalde defyatdeobf di ne,
i m dazol e, imdazolidine, oxo- or thioxo-imdazole or im dazol i di ne,
1, 4-fexmelarf®, oxazol e,

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;-Cy alkanoylainidb
optionally substituted with a halogen atom or halogen -atoms, C;-C4 alkoxy, Ci-C4
alkoxycarbonyl group, or . . B
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 -CH,- 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-oxazine ring,
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25 oxazol i di ne, oxo- or thioxo-oxazolidine, or 3-oxo-I|,4-oxazine ring,
SUBSTI TUTE SHEET (RULE 26) WO 2006/ 010967 PCT/ HU2005/ 000080 -3 Wis oxygen

atom a 1-C4 al kyl ene, C2-C4 al kenyl ene, am NH-
- N(al kyf‘ivm"l’%ﬂ%; - CH2S-, -CH(O—I) - OCH2- group, - i ‘?ﬁ%ﬁ’g"%am ng of

alkyl is a Cl-C4 al kyl group -, V\/neﬁ'the dotted bonds (_) represent a sinple
C-C bond then the neaning of Vis hydroxy 5 group -or hydrogen atom or when
W i SWC1- C4 imbkyger a@rmras@@eltds é)lmrtgﬂt}&m, 03-Cuplkenplene, aneinodarhduyl, ddik.ed bonds

() can - C d and in hIS ase V.neans an
el ectron paq\ﬁ(aﬁ‘\?(ﬁ a’r t&é? &"h‘%’hégﬁﬁbtﬁ@%onﬁ' crpin g‘ or
hal ogen at QMRy 1gja(§4c % g% C4 al koxy, trifluoromethyl, hydroxy or 10
car boxyl group opti a%r t'i podes, racenmates and the salts thereof .

Fur twhen the Jdettttdsbmﬂdst(&e; ) repessenion simxpde CHE bpnd theasbe mieaningrafdVids ggirésynur eni ¢
gci d am de _deri &%Igves of formula (1), and the pharmaceutical manufacture
f medi can@it® & g?f?ﬁtﬁ ?rhese corrpounds as well as the process of

t 1 e3LHEAMS;s \&; L E&?o&éff‘ﬂ{é‘ dbltt%&%hﬁg( 1.0y gagrammal to

be treated - ‘inc |ng uman - e %Mei nmount / anount s of yﬁTJ enic acid
am de der i wegreseata fifrthtodenbla G-C)boad andlm tprsesamv meme ah ieleotras pairovhidr  as
nmedi canent. The new kynurenl c acid am de derivatives of fornmula (1) of the

present i n\PERICIngIP 18,the doytlebondf f ecti ve and sel ective antagonists of NVDA
recept or t he: oni st of
Nm%psubtypeﬂ%@%%x ﬁta(gér)&'l éA‘l: 6%‘91 %pto t he f%\@ﬁ%ﬁﬁ%g@%%m c acid

1am de deri \caibloxﬁ%rmi forrrul a (1) are synt hesi zed by reacting a carboxylic

amg)égf formula ( g||> H O 25 - wherein the neaning of X and Y are
@pnﬁ%anwdé&,éacfema esraRdsthe palisdberaof. - or an active

Further objects of the invention are the processes for producing kynuxeniq acid amide
"derivatives of formula (I), and the pharmaceutical manufacture of ._medicaments containing
these compounds, as well as the process of treatments with these compounds, which means
15  administering to a mammal to be treated - including human - effective amouﬁt/amounts of
kynurenic acid amide derivatives -of formula (I) of the present invention as such or as
medicament. ,
The new kynurenic acid amide derivatives of formula (I) of the present invention are
highly effective and selective antagonists of NMDA receptor, and moreover most of the
20  compounds are selective antagonist of NRZB 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)

(m

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

dér_ivétive thereof with an amine of formula (1)
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derivative thereof wwth an amne of fornmula (111) SUBSTI TUTE SHEET ( RULE 26)
WO 2006/010967 PCTI HU2005/ 000080 -4 V z pu) wherein the meaning of Z, V, W
and the q? B& s (_) are as given before for the (ﬁkﬁmw t hen
the so ob alneg ynurenic acid anldg derivatives of fornu erein
the meaning of X, Y, W Z and the dotted bonds (_) are as defined for the
formula (1) - in given. case are transformed into another conpounds of
formula (1) by introducing em1substituen%§ and/ or nodi fying or renoving

t he exi sting ones, and/or m ng sal t/"and/or by |iberating the conpound
fromsalts, and/or by r SO
active acids or 10 Y i tAods. The {ﬁaction of the-carboxylic
acid of formula (I1) ' f fofmula. (I )), I.e. the amde bond
formation is prefera i greparing an active derivative, from
the carboxylic acid of formula (I1) and this is reacted with an -am ne of
formula (111) preferably in the presence of a base. 15 The transformation
of a carbox lic acid into an active _ derivative is carried out situ

dur i-THROERE BiEREnEREef (r Kl B0 e dotisdioaes & ara e asiaivens Relagn B the

di mam de, acetonitrile, chlorinated hydrocarbons or hydrocarbons).
The "activ Herivatives can be acid chlorides (for exanple prepared from
Gar boxy| itherpdiedsoviobtairiedi yiytentd kit deijie detixsitearofyidimales(T) ¢ fuliersixalpl e

pr epar ed fronlcarboxyllc acid with isobutyl chloroformate _in the presence of

a 20neadng ofeXgY, WhiZetnd thadotted bonds (i-vo ase @%deaﬁr(edé@r &g Sorprode () e JugIERR fr om
d
(C:}a[)%(r%%z(é/o%‘llrel %%% qT\é@/T‘Htﬁ %‘%{CQEX&%%dr’sa%E@hyﬂ n| um oggféguoroﬁlﬁoso a ee(g'rl'U)

i N tdng/op nesRRat & remobRgeheestide drb, kAR rbs}%nmng bt aglortsy Miefinmtthe/es are
prepared between room tenperature and 0 A proper anmine of formula (111)

i s a@muaé fiomssaltey and@répygasodwn@ thmﬂtqutacermtgearsmg eptically activieaciiponbt ai ned
rh or su nsion so that base, for exanple triethylam ne, needed
?Vé’trPS the anine, is added to the reaction mxture
separ at el phe rEARich AP 4 b dxlic hEAGF FHRIAND ah@HOURHe Byfdrﬁhhlh (Y €. the
chromat ography. The necessary reaction tifme is 6-20 h. The wor k- up of the
r eactmtide boindtformation is preferably carried out by preparing an ac’uve denvauve from the

carboxylic acid of formula (II) and this is reacted with an amine of formula (III) preferably in
the présence of a base.

15 The transformation of a carboxylic acid into an active derivative is carried out in situ
during the amide bond formation in a proper solvent (for example dimethylformamide,
acetonitrile, chlorinated hydrocarbons or hydrocarbons). The active derivatives can be acid
chlorides (for example prepared from carboxylic acid with thionyl chloride), mixed anhydrides
(for example prepared from carboxylic acid with isobutyl chloroformate in the presence of 2

20 base, e.g. triethylamine), active esters (for example prepared from carboxylic acid with
hydroxybenztriazol and dicyclohexyl-carbodiimide or O-benzotriazol-1-yl-N,N,N’ N*-
t¢&memylmomm hexafluorophosphate (HBTU) in the presence of a base e.g. triethylamine).
The active derivatives are prepared between room temperéture and 0 °C. A proper-amine of

* formula (II) is added as base or as a-salt formed with inorganic acid to the so obtained solution

25  or suspension so that base, for example triethylamine, needed for the liberation of the anﬁﬁe, 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 mlxture

can be carried out by different methods.
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can be carried out by different nethods. SUBSTI TUTE SHEET (RULE 26) WD
2006/ 010967 PCT/ HU2005/ 000080 -5 Wen the reaction mxture is a suspension,
the precipitate is filtered off and recrystallized froma proper solvent to
give the ‘BQrZEDW%‘EVJCt. If the crystallization does not PEREIU20¢5/00M80 pur e
product, then colum chromat ography5ecan be used for the purification of it.
The colum chromatography is carried out on Kieselgel 60 as adsorbent  using
di fferentwhed B8t rebetfons nifure CisJa $uSptRRA/ Thé hiresipitate hisofifednbffeiddanol or
tol uene/ acetone, as eluents. If the reaction mxture is a solution at the
end 16Frystabized from 4 propen solvent tmgive therpire produetdlf theecrystalligation does apijeadal | i zed

or purified by.col ymm chromai ography.,as descr.i hove.. The [ ures of
e it s, B0 HEP <PleRE GrhaRreet b red 20 BE R Pl 8t Bl mea
kynugehithe chfdnthiegthsly fecdmied e of fKikigallen ds! édsorbieﬂﬂﬁﬁﬁ%dﬁﬂérhﬂt dotver t-he 10
met hod of preparation - in given case can be transforned into an other

By nUsYEIemS, & dolapnedmethaael; \chloroform/metoaneliioa tolupnafgeetones cdudionds. fIfi theher

bst d/ di f yi ' h st ‘and/
For rise R o8 € ol BRn 2t HEceeae B oF AL Rt e SN & de
der i MgéthMieedbr p@ifiad tﬁ%(:&llm{d SiFboiR PR RIal AesAbEd aBEHY, tTHRNuSBhukes JPYhd ' €at ment

with a base and/or e free kynurenic acid am de derivative of fornula (1)
can Predectsarefdetermimed hy R ANVR andpassispectraszetiyent wi th a base. For exanpl e

i o ot e Bhed v REnR 50 srallh BePReepf AR APAR 1 o Poea i B 07 ¢ e

heNZitletholof PRepafioR S MAFiHerEEas Wan b8 ftrBYRMRLEInYS hill oL RyMirbhic A¥HIAFE&NAL | On or

wi th hydrogen brom de i acetic acid solution, the cléavage of nethyl group
can @envative offdrouka (1) Byhintwdocing firtires sutséitients 28d/ aiddifytngedndameemoling | on. The

K ic acid amide derivati f_forml containing free. phenol i

iyl Bty B ST PO PR Rdemih i G of AR R He GRIPER A Goy | at | ng

agenkide dERFatve U bR 3% iR thd BGtafil a8l HOEH SEAPSY Hokinfenl Rt 184 nat ed
chl'o anhydri de as acy

hydr ocar bons usi ng aci ride or acl ating agent in

t he mdéaethe freokymurérds acidfaniide derivaitve of forgiuby(Dadinrte teenstoenied tnte asdiobyt ) . The
gnureni c acid am de derivatives of fornmula (1) 25 containing an am no group
n - Beatment¥ithh? Ba88. i nto acyl anido or sul fanido derivatives wth different

oo oxy Rt Rel MeePla e SEIE o8 b ol sbiF pRiG AW RIS Tl o
aci dgapqaeitfeandsifor I YR8 FNERs AW phettd Berivatives. The removal of the benzyl

group can be carried out for example with catalytic hydrogenation or with Hydrogen bromide in

acetic acid sollition, the cleavage of methyl group can be carried out with boron tribromide in
20 dichloromgthane solution. The kynurenic acid amide derivatives of- forr_nula (D) containing free
phenolic hydroxy group can be transformed into acyloxy group with different acylating agents.
The reactions are carried out at room temperature in chlorinated hydrocarbons using acid
chloride or acid anhydride as acylating agent in the presence of a base (for exa:ﬁple
triethylamine or sodium carbonate). The kynurenic acid amide derivatives of formula (I)
25  containing an amino group can be transformed into acylamido or sulfamido derivatives'with
different acylating or sulfonylating agents described for the acylation of phenolic hydfoxy ‘
© 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 (I[I) are either
30 comrﬁercialiy available or can be synthesized by different known methods. Thé syntheses of
some commercially not available carboxylic acids of formula (II). and the secondary amines of

formula (IlI) are described in the Examples.
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The carboxylic acids of formula (l11) and the secondary am nes of formula
(I'11) are either 30 comrercially available or can be synthesized by
di fferentywkn m?hods. The synt heses of sone connerck,%lnymp@stmo@%gl | abl e
carboxylic acids of fornula (1), gd t he secondary am nes
(1'1'1) are described in the Exanpl e§” "SUBSTI TUTE SHEET (RULE 26) WO
2006/010967 PCT/ 1TU2005/ 000080 -6 Experinental protocols Expression of
: A ptors To prove NR2B selectivity of our conpounds, we

A RN expreSS| ng reconbi nant NVDA receptors with

' e ‘ R2AR%r 5 NRL/NR2B. cDNAs of human NR -3 and
NR2A or ert Pé%aNRQB Mﬁ%&vﬁﬁbﬂﬂm&&omﬁaah@n% tddted theshueh kB 1&@@1@4& n
expressi on vectors were introduced into HEX 293 cells lackin :
r ec @pPIseYng sicaeinbingalt NVIDA [rpqeptprsrevita t whunit 0esipssitioah qfeNRd%\m -

9 2 che Y. £ |, 43.
o- SURIREFRE TN of bt K122 Aud AFEAA, O VG HEVRP R ik B B 1086 cf een
f or iRtoOIMABCIBRS ARAThAEn RphesyiBh twctord irdTaitdah st int€ HEK 103 édIRSla¥Bhe
establ i shed fromthe clones produci ng the highest response to NVDA exposure.

COmMAiﬁbl% regsptors aisingda ccationiy éuprd metiatsdt tangfeaion oretind chuigiesd 1897 osol i c
| fl t, St udi
or Tadas B2 f Nejeocheniit romiicort Aol Ao 20hG T aemianck it BFRETE S00 M

Vas kIR oRIRHEH twddUided go sBReh @&U&bh&n?dsges%g Yotlt Yectris Ao GHAPVAET LY.
Assessing the tunctional NVDA antagoni st portency of conmpounds on HEK293

®el Ilgle&xmesesﬁahgshedeﬁmnﬂhm aluneNthucmgeqhe duighelstaseepbmn toreAMIIDA ngsthE _
VDA SRR o, Bl o, ek ek bl s b TR o eq‘?scyfpa&ace SR on
t he el&atiohd mOﬁud}‘ééeémf %eaﬁﬁ&ﬁﬁéﬁtk'%ﬂdzeﬁﬂ’gre rplter%]fg t 1A a E&iﬁ&ﬂ i onal

ant agoni sts can be 20 characteri zed neasu eriseint

i nt refahe indwing: agent. UKetanineg500 aMpwad alsb Quésant gy the igdidis) imppder ¢at i on
onto the cells, Since there is very high sequence honol ogy between rat and

humeeYabRYPiiVor s (99, 95, 97 % for NRL, NR2A, and NR2B subunits,

[30SPRGELE) b sunchonki SRSl GHEELANS ﬁh@s%tecohﬁ)o it Prepichod e bfdsghence in

heiT THCOT OQr cal — Sers nce,  TEes S optar med w (croned or

nat |r¢aimbmhntNNDﬁ)Aefe%@étefsSbm d?ﬁnmédrugwhéﬂlmrtaldﬁhﬁ coaseﬂuaﬁam ones.

using a fluorimeter plate reader

Since NMDA receptors are known to be permeable to calcium ions upon excitation, the
extent of NMDA receptor activation, and its inhibition by functional anfagonists can be
20 -characterized by measuring the rise in the intracellular calcium concentration following agonist
. (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 litle, if any, difference in their pharmacological sensitivity. Hence,
results obtained with (cloned or native) rat NMDA receptors may be well extrapolated to the
25 human ones. |
The intracellular calcium measurements are carried out on HEK293 cells expreéging
NR1la and NR2B or NR2A NMDA feceptor subunits. The cells are plated onto standard 96-
~ well microplates and the cultures are:maintained in an atﬁlosphere of 95 % air-5'% CO, at 37
°C until testing, |
30 The cells are loaded with a fluorescent Ca**-sensitive dye, Fluo-4/AM (2-2.5 uM) pnor
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-hydroxysthyl)-1-
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The intracellular cal cium neasurenents are carried out on HEK293 cells
expressing NRl a and NR2B or NR2A NVDA receptor subunits. The cells are

pl at ed onRy@ 8d6aR6RFd 96- well microplates and the cul t upgg/fBoddbdhai ned in
an atnosphere of 95 96 air-5 % CX2 at 37 Cuntil testing. 30 The cells are
| oaded with a fluorescent Cat+-sensitive dye, Fluo-4/AM (2-2.5 M prior to
testing. Loading i s stopped by washing tw ¢ ith the solution _used al so

dur i Pigcierigecthagsytepemcidl 2 -PP%ZWQ%COE@ eicglycing, RRF HRPES

[4-( nddi B 9 ; 1006

bt HBb0 honag ound disaRsha AE e SOliRH B0 0 uell) RGN, 20 o
gl uccaenml hebdugimyenitnere phiried4dut wikhen pldte réadst flworipetard Adiriss dhvEdo-#n t he
above solution (9 | /well) is added. Intracellular . calcium measurenents

ar e LAITPICERCeoAt w%@gts p inffacear ealctpm, caneepitatipn lsL\lr}dugeA ¥ 2pplifgttan o

fd u a@viphat . t ' I J.Cl e 5&?-&] [s
islndﬁ%(gg y ‘applica |548?%@?@80&3&1&%%&%%?%&%Srgégs%%?@ng{? 0 ghrlheétest
conprednetiondn desabded elyvatiog fithe peesédee of dffdugit comtehtatidne of dlecdoutportdevat i on in
the presence of different concentratiaons of the conpound. Inhibitory

pot ency oPhpIEBIRAEATY A coreoNpd &t xungle AETCARTTRIPIRAINIS PEPIEspH ASREHThs

per Cﬁlﬂibiﬂimbfh{e' Ohefh ﬁIﬂlﬁ £ 0800t WYPAE GRERAS gaxB{%géingB%ﬁé Nﬁgc%fl&amh?ss' ng
cell's concentratron- i'nhibitron curves are produced. 3igniolda

concizhibitién omves Aiebprodasedc Sigesiddr®nédntiagoh-aneHitibh eurvkd aeafitedoderltk®0 val ues
are defined _as the concentration that Br oduces hal f of the maximal
Y

1hhi ¢ata i394 Gsmtvalues age siefinedias\thel oppeentratien &arpsednsees Wanof tsomaaimabs are

deri Sro S i.ndepende ' FE R1-:3

excpr SO0 B poutg TRSAcul Vel Sy KPR RS 1C8 Voo ot GRROROB R o1 i
concraitthick %tle?ézhdéﬁﬂ&?)éﬁﬁ?en&f FoPRROIPNROA dxpreasihp @alﬁﬁda%ohﬁhﬁéﬁﬂmﬁconpou nds
was tested at 10 and 15 microM concentration, respectively. 15 The

bi ol tghesd rigeciniivtracellofar caleivew aprvantertion GFGomgplounds ofcthe prespatdinventingRiad NR2B
transf.ected cells, and rce i.nhi bi.tion af 15 M congentration in

NR aFtPEIG P iporais e (Bard 6F L 8 1S Thii Y sSkBaioh, FBPeREE  ed” exanpl os - of
pgmpq-ug@m@-cgﬂ%ﬁviggpmei%gd{ﬁlrggcorrparison, data for the nost potent known
ref erence comnmpoun term ned and are given in Table 2. 20 The
conpoundslf vilhesdétermened onNBWINR2B tra@fsfecied| ceHs and péresgagehahibitonik Lh t he

funct]onal NVDA antagoni test .in NR1-3/NR2A transfected cells; d are
| nac kM Eongenigagiog In Redt Fanifesivd 3 MR R bl | Sor elAcied SHRBS ¢ he
conmpgg! @gﬁp&ﬂﬁs R 3hHTBEGHHR For comparison, data for the most potent known reference

compounds were also determined and are given in Table 2.

20 The compounds of this invention exhibit ICsy values of less than 15 yM in the
functional NMDA antagonism test in NR1-3/NR2A transfected cells, and are inactive at this
conceéntration on NRI/NR1A transfected cells. Thus the compounds and pharmaceutical
compositions of this invention are NR2B subtype specific NMDA antagonists. Some of the
éompounds have superior potency compared to the known reference compounds (see Table 1).

25  Tablel |
NMDA _antagonist activity of compounds measured by fluorimetric method on cellé |
expressing NR1a/NR2B or NR1-3/NR2A subunits

Compound of
: NR1a/NR2B NR1-3/NR2A
Example . . , : -
ICs[mM] | n | %hibitionati5pM | 0
2 37 | 3 70 - 1
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conpositions of this invention are NR2B subtype specific NVDA ant agoni sts.
Some of the conpounds have superior potency conpared to the known reference
conpounds\ﬁésee Table 1). 25 Table 1 NVDA antagoni st activi é of conpounds

neasur ed

20060399 et ri c method on-.cells expressi ng NRESTEZRO00R1 - 3/ NR2A

subunits Conpound of NRla/ NR2B NR138NR2A Exanple . 1C50 [nM n % i nhibition
at 15 itMn 2 3.7 3 7.0 1 SUBSTITUTE SHEET (RULE 26) WO 2006/ 010967
PCT/ -IU20051000081 -d0L 4.0 2 0.9 4. 3 3892 -2.41 52152571 6

8.9

b 140 1 1 9 2 -Sin 751251 1 8332J351 95462-2.11

10 28.0 2 3.2 1 TabPé 2 NVDA &ht agopni st act?gity of referenke conpounds
neas pred—by—f+uo ||||\%¥l5\, methodon et+s c;ljé)%csal rg—INRTar NR2B—ot R1- 3/ NRZA

‘subuhpits 1a/ NRPB

3/ NR2A de of %in ition nj{ . reference cpnpounds

IC50|{[nM @ at 10 M @[9 1041 8.4 4 21 01T Cqgp01244 468 3 -7 1 MD 95885

48 1001 1 |
4 .| 19 2 51 1
7 51 2 5.1 ~ 1
8 . 33. 2 3.5 o1
9 56 2 21 1
TR 280 2 02 1

10

Table 2
NMDA antagonist activity of reference compounds measured by fluorimetric methed on
cells expressing NR1a/NR2B or NR1-3/NR2A subunits

NR12/NR2B NRI-3/NR2A
Code of % mhibition | o
reference compounds ICso [nM] n at 10 pM
CI-1041 8.4 4 21.0 1
Co-101244 4.8 3 87 1
EMD 95885 48 1 0.1 1
CP 101,606 30 3 2.5 1
Ro 25.6981 57 4 1.0 1
ifenprodi 459 5 27 1
MK-801 43 3 | TR 2

The reference compounds are as follows: _
CI-1041: 6-{2-[4-(4-fluoro-benzyl)-piperidin-1-yl]-ethanesulfinyl }-3 H-benzooxazol-2-one
Co 101244: 1-[2-(4-hydroxyphenoxy)ethyl]-4-hydroxy-4-(4-methylbenzyl)piperidine

EMD 95885: 6-[3-(4-fluorobenzyl)piperidine-1-yl]propionyl}-2,3- dihydro—benzoxazol—Z-on' ,

. CP-101,606: (1S ,28)-1-(4-hydroxyphenyl)-2- (4-hydroxy-4—pheny1p1per1dme— -yl)- l-pr0panol
- Co-111103: 1- [2—(4-hydroxyphenoxy)ethyl]-4-(4-ﬂuorobcnzyl)p1per1d1ne '
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CP 101,606 30 3 2.5 1 Ro 25.6981 57 4 1.0 1 ifenprodil 459 5 -2.7 1
MK-801 43 3 1C50=386 2 nM5 The reference conpounds are as foll ows:

Cl -1041:

2-[ 4- (4- f‘Vﬁ%P%/%@rﬁyl) pi peri di n- 1- yI] et hanesul fi nyl . } PSRN 01 - 2- one
Co 101244:

1-[ 2- (4- hydr oxyphenoxy) et hyl ] - 4- hydroxy 4- (4- met hyl benzyl ) pi peri di ne EM
95880 856981 ( R-(R*|33)-a b@Hzdropiphenylp2-nethild- g4} {plogiyimsthyh@ip&idinfyyii-d- benzoxazol
-2-on i0

CP- 172P%B96: (18 2S9) - 1- (4- hydroxyphenyl ) - 2- (4- hydr oxy- 4- phenyl pi peri di ne-1-yl)

thyFlFé}ﬁ’?‘?bji epifo é‘ﬁg&fz?'}]?% @r@ggwﬁélﬁ%ﬂa?ﬂum 26) WD 2006/ 010967

PCT/ Ml2805 /(9PR5084hyl- 19, HGdﬂz&ﬂﬂﬁiH-dR,eﬁEE‘[a Sicyelohepten-5,10-imine

1-(4-h droxyphenyl)-2 met hyI 3-[4 (phen Irret hyl ) pi peridin-1-yl]-1- propanol.
15 eni¥toyse formalintest opmea ey noviyoethics - (4- hydr oxyphenyl) - 1- pr opanol
MK-801: (+) _5-Meth | - 10, 11-di hydr o- 5H—d| benzo[ a, d] cycl ohepten-5, 10-inine 5
I\/buse forImﬂCtlm pé utedrfqmabuneﬁ@ethc hisid paw\nf\xetsmnmgﬁ Imgvacta oicitod di- ut ed

f l. h
pai rOPRIis BRI Py H&Zré”aé’s&ae Tt oS iR e PR B TR
| Nj UgeREndgtiise 1 'Ef‘g%neﬁﬂgﬁ ASfain felAQ ek ¥Rl e BScPaln thed atedhl event s
detected in the 15-60 mn. t| me interval after formalin injection. It is

k nowafter HeumalinDinjectdere gt isrkmoaymethaniiy DA deqeptotsrme $rvodyed ipHhe secofid phase@€ponse to

ornalll?cglé[%n =ct|afn and.this &?h@%ﬂ g%ﬁg 8?%?%'@% gﬁgilg&a&%@&b)ékade of

6- 7: rebepitoR| (DB h, QSI arANBLGBAM, %Eélt&E@@kﬁRteg 1, PB: 6380unk#dl ni¥agloapi sm of

Central Hypersen5| fivity: Excltatory Amno Acid’ cham snms and Their
Cont Aoélgesid; mréh@hapaero8,opp. b$0 IP&3 Medpnisngef CoptralalfypdrBasitivity: Egeitardry

o1 P AT MESREREY ARoh Ugoniihm [ PRETASPIOEH ot BEBn STHREET BFE r coponse
s canstidenedmaciddboat ﬁsame@@&haﬁﬁase Eﬁ&ﬁ%ﬁ%@w@&u&tﬁ&%éﬁ{ duced

persiste t parn unskaar est fuI
Techof eprepdunds veivualnhitgtidh bfl tidetarisphase oRspore intodsaieraiwiiadicste bt hods,

analgesic effect against chemically-induced persistent pain [Hunskaar, S., et al.: Formalin Test

in Mice, a Useful Technique for Evaluating Mild Analgesics, Journal of Neuroscience Methods, -
- 14.(1985) 69-76.]

Male albino NMRI mice (20—25 g) were used. Prior to the experiment any solid food
20  was withdrawn for approx. 16 hours but the animals had free access to 20 % glucose solution.
The animals were allowed 1 hour acclimatization period in a glass cylinder (éc. 15 cm in
diameter), then moved to an identical cylinder with a mirror placed behind to facilitate
observation. Th_e test substances were suspended in 5 % tween-80 (10 ml per kg body weight).

- and administered orally by gavage 15 min before the formalin injection (20 pl of 1 % formalin

25 in 0.9 % saline injecied subcutaneously into the dorsal surface of the right hind paw). The time -
spent by licking and biting of the injected paw was measured from 20 to 25 min. after the

formalin injection. For the determination of EDsp 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. EDsp values ~('1._é." the

30 dose yielding 50 % inhibition) were calculated by Boltzman’s sigmoidal curve fitting,
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14 (1985) 69-7
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mg/ kg Co-101,
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e fitting. SUBSTI TUTE
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ﬂTWTTUﬁTI{%T@”EﬁTEUTﬂ
SHEET (RU'E 26) WO 2d

of ED50 val ue,
e.given to groups
spent. by licking
day. ED50 val ues
ted by Boltzman's
06/ 010967

D80 -10 Tabl e 3 EDso
Conmpound of Exanple

val ues ofsmel ected cd
Fho (ng/kg p.a) 2 >

npounds i n nouse
0 '19.5 3 8.9*

>20 8 8.5 9 >20 Cod

le of - rdi4fence conp

ounds Cl-1041 2.4

5 3.7 nyl kg

P44—p—o—+Raet-ve—5—4 rrg,’kg+.>pz.0 +MBD-858
8 8.2
9 >20
Code of -
reference compounds
Cl-1041 2.4 mg/kg
Co-101,244 p.o. inactive, 5.9 mg/kg i.p.
EMD 95885 3.7 mg/kg
CP-101,606 >20 mg/kg (s.c. and p.o.)
Co-111103 >20 mg/kg
Ro-25,6981 p.o. inactive, 5.1 mg/kg i.p.

“*:partial inhibition with 60% maximal effect
Disorders which may be beneficially treated with NMDA antagonists acting at NR2B

site, as reviewed recently by Loftis [Pharmacology & Therapeutics 2003, 97: 55-85] include

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

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,

10

NR2B selective 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., 59, 1- 15 (2000)]

muscular spasm [Neurosci. Lett., _'Z;i_, 143-148 (1987)], dementia of various ongms [Expert o

‘Opin. Investig. Drugs 9, 1397-406 (2000)], anxiety, depression, migraine,. hypoglycema

SUBSTITUTE SHEET (RULE 26)



CP-101, 606 >20 ng/ kg (s.c. and p.o.) Co-111103 >20 ng/ kg Ro-25,6981 p.o.
inactive, 5.1 ng/kg i.p. *:partial inhibition with 60% maxi mal effect

Di sor der syghigsid1698y be beneficial | y treated with NVDA appegRiuésicsogast i Ng at
NR2B 5 site, as reviewed recently_by_Loftis [Pharmacol ogy & Therapeutics

2003, 97: 55 851 i ncl.ude schizophrenia, Parkinson's disease, Huntington's
di seas XICIt evoked by oxi L sche ure dlsorders
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pai nieed [y Néwsg iPRrdpBst 117 -52BL550TREOR) 2880%0 ARHO0IBY- h&]amamtpaténhel r

reduced side effect |ab‘l"ty conpared to non-sel ecti ve NVDA antagoni sts,
t o Nepblicstédndct i ve ant agoni sts may have uti I|ty I n di seases where NI\/DA

ant agonl SA may. g‘ ffective, L}c@& hi.c | at eral h [ Neur ol .
Res. Seing cidestyt amunisch e ComBgH Bt Bredics Ray BE REECERY of s or
cpC aus@a fbpmugxeaﬂﬂlmﬁ'o @436Ma Q@lﬁﬁﬁ% of b‘i%n ot spiRal(ctR@AblerancBus /el BEpepBReE '

[ Neurosci. Lett., 73. 143-1487(1987)], derrent ia of various origins. [ Expert

ﬁ)pl nto meecttttegtmemt wfspaig, degeippaest oﬁooie:)ame atdecraasg ,of delprse spatential mhdr ai ne,
UBSTI TUTE SHEE RULE 26) WO 2 010967 PCT/ HU20 000050
R Bl ERERE AR of TS OF HE P eliahe oawlgw <Pife PO NS o

ast haBordets BhibHiR: neﬂ?éﬂ'eg&&ratiﬁsﬁsér@éz’égs&ﬁ% el (%e aPRGIeRd disedsd; PERirkdd 98) and
WO 00/ 00197. i nternational patent applicati Accordi ngly, effective

anmpugiseasef Huttingtonispdiseass, pain ardkchironie pain sﬁatemyacln @s bgnmmrqra@hb pain5 used for
e. treat nent of traumgtic injury of br r spinal cord, Ierance and/ or
Efgpendenc © PIRAnGS 9 ee’é‘tvﬁ%tnllﬁn %eﬂég’é%%?ﬁﬂ?andfacf’?ﬂ ahle sals Capecr ease
of ~apyigCedP A &1h icdlsu % tﬁ@%&ﬂg@f gﬁaﬂﬂgé Qf{Eat c% AL g, thei’éjﬂg‘rﬁ%&nﬂ) al cohol,
| sthe I Sor

opi ol ds or cocai ne, ers, oni ¢ neurodegeherative

- di sofdiegsy cas be tin 3slid;. lgquidloz fsemnitéquic fainsaais@arﬁacduunslomjmand asd asdliary
Hunti ngton' s di sease, pal n and chronic pal n states, such as e.g, .neuropathic
pai nmaigiaiseanche addede svhieh erfecompeRty wed 4B PrRstice.aich s q%w&r%mmcm ly

acce cap S i tahl

phar ?rfageglu |s§%kﬁz§{bshpo%|u$§ o#sgﬂq'ﬁﬁg%gc%rrpos %tl oa?ilg o d&l uggﬁaes%g‘%mé@ 1A&ol | d,
i$ quildveringse mdmamizu% hotvell ap foratuddtivagRoth ot or&dnﬂMamn-pmlaugaddﬁtarey
materi als_can be added, which are commonly used in practice, such as

carriers, Tb@(épﬁﬂgérﬁ@@lreddpl axerit the therapsfical effect Gant Yary gvighn avide §mityiand agent s,
pH @Hﬁi bg%ﬂ&l t6 R fhi u&l?al'r@alll#e%]e% 'S each of the particular cases, depending onthe

stage of the disease, the condition and the bodyweight of the patient to be treated, as well as the

sensitivity of the patient against the active ingredient, route of administration and number of
20  daily treatments. The actual dose of the active ingredient to be used can safely be determined by
" the attending physician skilled in the art in the knowledge of the patient to be treated_. _

The pharmaceutical compositions containing the active ingredient- according to the
present invention usually contain 0.01 to 100 mg of active ingredieﬁt in a single dosage unit. It
is, of course possible that the amount of the active ingredieht in some compositions exceeds the

25  upper or lower limits defined above.

The solid forms of the pharmacentical 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. Semiliqtiid compositions can be ointments, balsams, creams, shaking mixtures .and-

30  suppositories. |
For the sake of a simple administration it is suitable if the pharmaceutical composmons

comprise dosage units containing the amount of the active ingredient to be admuustered onge, -
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15 flavoring or aromatizing, as well as formul ation-pronoting or

formul ation-providing additives. The dosage required to exert the

t her apeutyygahochidgt can vary within wide limts and Eﬂﬂemg to the
i ndi vidual requirenents in each of ige particul ar cases, depen |ng on t he
stage of the disease, the condition and the bodywei ght of the patient to be
treated, as wel| as the sensitivity of the gatlent agai nst the active

i ngr¥o? s mylgples o halfyithird jor dewidn bert dharenfpeciofosage daits gre p8atdMtf s. The
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i ngredi ent according to_the present i nventjon usually ntajn to 100
ng of actTahéetﬁﬁ@ﬁl@alceﬁtpd.wﬂaae.aﬁ@r@%&ge inprder {o assurse frele, Bi?r%fe‘%?)ossi bl e
that t th
1o ol Qe e ASLEALER' R SAUT FOTRBSLiRRE puaeeS ne

pharéféawuinbaichma@@lsobyeﬁ@p@@lat thk @etivexiapgiedent, abl et s, dragees, capsul es,
pills or E\1/oph| | i zed powder anpoul es useful for the preparation of

i nj ecti onkhe ehermaeeut@alnﬁmwﬁlw @wevrﬂh@mlmsee@%p@ spRfainng.gs dastase or

conp i ¢ i
compaaiehi B iRlsnt o i meB e, oot Wse, S By RS 5o
SuppQsich QfdsRSas Eﬁlﬂeﬂshﬁ‘ g:ahﬂaﬁﬁg ageitmcﬁataohf@:m 9 MmiictgRBystdlline caltilélke if the
phar maceuti cal conpositions npri se dosage units. containi &gsEt he anmount of

the adder\as disiglegrgtiom agants, (hat ahmamybxpeeteuo aldelgdBSTsciUTaL SSET WRULE 26)

T our TROMAT RIS MG, ateagl s By ot beBls o el pspe '

pomd@{tﬁahggﬁeharﬂqg&y&ﬁtsprormtl ng the halving or quartering of the tablet in
order to exactly admnister, the required anount of the active ingredient.

Tabl et s c@he eblat can be mamfac&ne@hrcbxamplnbbsewbtagrenulamom rfdlhrweud)byapm t he
rele e Ofe‘éitgﬁ 9 acé:ll ve | %redlent content, after Ieanglg gﬁ .stomach. Such
tabI Ve IEredgnts AC’Q?WSI’ 85 Weyiap 4R g1VER £a§5ePA SIOegigntyy
eﬁca&e%?ﬁma% thg é&ﬁgﬁ/e%ué ”ﬁE&th%'Hr aqﬁ s&ﬁ‘ébhﬂﬁ&%&hh&@'of A TBRALs iRRR for

oral a nistration can contain e. act ose or starch as exci pi ents,

sodi appropuidie egnipntent, cthén mh@mnuﬂmds hg/ ldeied.| The sther midigtegrayds, bybricahts dinde or
starch, paste as bi ndeg(i t%§anul ati nga agents. Potato starch or
m cr B&iagkesiyq agratsase p te, Sl thg FExERREAS iPEresesion teblep Jp

Ul Ur SR8 LARGEL 1o ard g{aﬁé‘bﬁﬁ%%g@%ge%@mglagm grdiegd.  Tal cum

col | I ClIC acl stearl m of magnesi um st earate can be used
as The tablets can be made directly from the mixture of the active ingredient and the proper -

20  auxiliaries by pressing. In given case, the tablets can be coated by using additives commonly
used in the pharmaceutical practice, for example stabilizers, flavoring, coloring agents, such as
- sugar, cellulose derivatives (methyl- or ethylcellulose, sodium carboxymethylcellulose, etc),
_polyvinyl pyrroﬁdone, calcium phosphate, calcium carbonate, food coloring agents; food laces,
aroma agents, iron oxide pigments, etc. In the case of capsules the mixtﬁre of the active
25 - ingredie_nt 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 suppositery.
30  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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anti adhesi ve and lubricants. The tablet can be manufactured for exanple by
wet granul ation, followed by pressing. The m xed active ingredients and
exci pi entywwo 2065/M8J6h as i n given case part of the disintegrani®os/chbosdr €
granul ated with an aqueous, alcoholig or aqueous al coholic solution of the
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WO 2006/ OEMctiPSngwi@ﬂﬁé 899080 pic; then xwan be srbilistd bylisgitlivktidn. t he el ted
adeps pro supp05|tory and the suppositories are npul ded. For parenteral
admi ni st r 2B dellowiag orammles ilbwstrats the ripvension witkout rfhe dpiention of Jimigtion For
nanugﬁf£§rlng the injection solution the active ingredients are dissolved in
di sti water 5 and/or in different organic solvents, such as glycol
@shers, in given case in the presence of solubilizers, for exanple

pol i oxyet hyl ensor bi t ane- nonol aurat e, -nonool eate, or nonostearate (Tween
20, Tween 60, Tween 80). The injection solution can also contain different
auxiliaries, such as conserving agents, for exanple ethyl endi am ne
tetraacetate, as well as pH adjusting agents and buffers and in given case
| ocal anesthetic, e.g. lidocain. The injection solution
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10 containing the active ingredient of the invention is filtered before it

is filled into anpoules, and it is sterilized after filling. If the active
i ngredi ervohfocyes@scopi ¢, then it can be stabilized byplirgRPbbd@eishon- The
follow ng exanples illustrate the ipvention w thout the intention o

limtation anyway. 15 SUBSTI TUTE S T (RULE 26) WD 20061010967

PCT/ HU2005/ 000080 -14 Exarrpl el

2- 14- (4-Fl uor o- benzyl ) - pi peri di r@mljbonyl | - 6- hvdr oxv- | H-qU| noI in-4-one A
. l f

Med. Chem, 17

+ 0 D y . l trOX .
685- 690. A%%Z&:}el fO@ ! f4-b%d-8, llmh QinoBiné.20aftdxflic 5 Mol )
of 4-(4-fluoro- bgnz @%?dﬁﬁmgxgch?%drl ge %Jleem Chem , g lc 4903.
(199eid [J, Med) Chgmy zilm 6 90. GFO7TARTID.75 ml (5.4 mmol) of triethylamine, 0. 6 g (2 6

BBt CharRiorebrasyp biperidlse HpioRBraR i oo iy a5, #O IR ®, o

tenper atyige fﬁfmcﬁ)”‘ h.of ThepBgert | qO-Fnsbirfasgolil IQ@'I‘PFI“NS’%&@Qnémﬂufbﬁﬁn{ esi due
is purified by colum chromatography using Kieselgel 60 as adsorbent

( Merbekyfhaordphasphat éAdvameed Shein. Tedh. )]Jandﬂ(j xahoﬁdnmﬂhylfamynedajlsamsd gt (19 %

f th | 190 C h he
o ( AOTEn SRS BE Rt oot THE PRy e i COOERE S TR GRYSHAS SRR 1 11 e
COMQURfh cEroRia %ﬁéﬁ? ugfng Rif e'i%éj r69)5¥ éso?B%‘ﬁt ivéreRl MAoRiefs': BRHaAE =24 :1

carboxylic acid™a eri |ne accordi'ng to the nethod descrlbed I n
1Bx argsledueht tovgeld 0.18% (]197%):‘01( ttle ¢itle ybmipbend MEISTIC(dethylether).

6- Hydr oxy- 2-[ 4- (4- net hyl - benzyl ) - pi aeri di ne- 1- car bonyI |-- 1H qui nol i n- 4- one
The title conmpound is prepared f dr oxy- 4- oxo- 1, 4-di hydr o- qui nol i n-2
car ' Gl 4- I ] [J Org Chem, 64, 3768.
(19 Bef ridif “"‘%ﬁé&%‘é’é‘ﬂ d ?-rqn’-aéxarrpl e 1. Mp.: 152 C

(di et hyl eTirertjtle Eoaipolied 4is prepared from 6-hydroxy-4-oxo-1,4-dihydro-quinoline-2-
2-[4- (4-Chl oro-benzyl ) - pi peridine-|-carbonyl | -6-hydroxy-1H qui nol.i n-4-one
The qareqxalie e A d-heszylrpiperidine pecording e siefhiog-degeribedandinggmicol. d-hol i n- 2

15 127 °C (diethylether).

Example 3

uinolin-4-one

The title compound is prepared from 6-hydroxy-4-oxo-1,4-dihydro-quinoline-2-
carboxylic acid and 4-(4-methylbenzyl)-piperidine [J Org. Chem., 64,3763. (1999)] according
20  to the method described in Example 1. Mp.: 152 °C (diethylether).

Example 4

-1H-quinolin-4-one

The title compound is prepared from 6-hydroxy-4-oxo—1,4-d_ihydro-quiﬁoline—2—
carboxylic acid and 4-(4-chloro-benzyl)-piperidine (C.A.77, 34266 w) according to the method
25  described in Example 1. Mp.: 194 °C (diethylether). | L

The title compound is prepared from 6-hydroxy-4-oxo-1,4-dihydro-quinoﬁne—2—
carboxylic acid and 4—benzyloxy~piperidine [Tetrahedron Lett., 36, 3465. (1995)] according to
30  the method described in Example 1. Mp.: 103 °C (diethylether_).

Example 6

eridine-1-carbonyl)-1H-quinolin-4-one

G-Hydr0xy-2-(4-
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carboxylic acid and 4-(4-chloro-benzyl)-piperidine (C A 77.34266 w)
according to the nethod 25 described in Exanple 1. My.: 194 C

(di et hyl nple 5

2- (4- Ben%?g@%/?bol 'gr i di ne- 1- car bonyl) - 6- hvdr oxv- | H qui nBFT/HY2205(920080he (it e
conpound is prepared from 6- hydrox>154- 0xo- 1, 4-di hydr o- qui nol i ne-2 carboxylic
acid and 4-benzyl oxy-pi peridine [Tetrahedron Lett., 3613465. (1995)]

accor di nghe otitlg0 compourst hisdpobpaedi e | frhFrarpieoxd:1,44dihydi®guigoline-2-

di et hyl et her) . le 6 . e . . :
o- B nd R BR AR RGHhs pseiding TRE 254953377 scprrdieg e Aokone
susazgcﬁyggﬁ,t%mw%.ﬁ@h PQIRARMREN9I67 PCT/ HU2005/ 000080 - 15 The title.
conmpound i s prepared from 6-hydroxy-4-oxo-1, 4-di hydr o- qui nol i ne- 2-
carboxylic acid and 4-phenoxy- ngixamplpiperi di ne [ DE 254 999 (1977)]
| X L

o .
w - Y - - C

-[A=( 0 ienoxy)sDip. 2 nolin
yll 'aﬁ4§%¥@l’ﬂ’éﬁ5?h’éh§_hﬁ%){ﬁéérﬂ ‘-P@ﬁboﬂie acid tert-butyl ester ‘
4- (4- Or 0- phenoxy) - pI peri di ne- I-carboxylt1c acid tert-butyl ester Under

ar gon, t &ndesargonedo sostirtddosolation1 6f 0.6 £ 449.7 mumol)) ofos-hadiexshpipeyidipr-er i di n- 1 -
carboxylic acid tert-butyl ester I gQrg. Med. . 10, 281 2000
in é’B‘%FYhCoPClddﬁeﬁg%Ww nEHPYE: &5 &%&g’b Lgft. ﬂ&%-) b@bbgo’&i %‘?n“ﬁ ri ((je is)]
add | ictalr esl ' : nil
(49?%1[“& | )Ihfoa?ﬁ%é UG ARE E‘g?%i?ﬁggr\dgg\ngﬁ¥%fd§ﬁ?3 Pl &

16i netitred Ao4GrE@ifoe]l hs thed dedi mi (47 wirmd) af 128lot-4ifhero-bezehe QA Erchume0i s

stirre t 80 C for 4 h cooled to 20 C m of ethanql is added drop
wi sl %dﬁmeglylfa’{%an}@e Iyrpddefl dyen Wiseghd) Gxﬁ%ﬁe@@wwmﬁtﬂéﬂ%weﬁ%%ﬁ?& The

or gefgf; ﬁ cljll, %cﬁ%% tosz@ bhef nﬁvo?reth%ﬂglihig Taded &r%k%vi@en %oﬁ%ﬁéﬁt@tl,r\(}gﬁr@ﬁ?f watdfarlgeSi due i's

pur i um chr onmat ography usi ng Ki esél'ge as adsor bent

and exfracted ith abgtfertea Thelcighiic lageryis &lriéd e fodiurh Anifate %hd @ontdneratedt | €
conmpound. Mp.: oil. b) 4-(4-Chloro i)henoxy)_piperidine hydrochloride To a
sol Uthedesidie is porifipd by eolpmy ahromaipgraphyorsing Kieselgelo0dMeyek) a8 adserkeniando7 ¢

8ot TR ety T B8O A R ooy BVIBEBE 10, %5 “hen

con@qt@mdrot%eﬁgxﬂ@ipeﬁm@eW@@dhmﬁ@t ed crystals are 20 filtered off,
washed w th ethyl acetate to Kfllad 7.09 (75.2. 9 of the title con“ﬁ)ound.
Mp.: 194-To a solution of 150 ml of 2.5 M hydrochloric acid in ethyl acetate 11.07 g (37.5 mmol)

of 4-(4-chlofo—phenoxy)-piperidin—1-carboxy1ic acid tert-butyl ester is added. The reaction
mixture is stirred at 20 °C for 3 h, then concentrated to 50 ml. The precipitated crystals are

20 filtered off, washed with ethyl acetate to yield 7.0 g (75.2 %) of the title compound. Mp.: 194-
196 °C.

c) 2-[4-(4-Chloro-phenoxy)-piperidine-1-carbonyl

" The title compound is prepared from 6-hydroxy—4-oxo-1,4-dihydxo—quinoline<2-v
carboxylic acid and 4-(4-chloro-phenoxy)-piperidine according to the method described in
25 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
- 30 method described in Example 1. Mp:: 258-260 °C (diethylether).

~ Example 9 _
6-(4-Benzyl-piperidine-1-carbonyl)-1.5-dihydro-oxazolo[4,5-glquinoline-2.8-dione
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196 C, c) 2-f4-(4-Chloro-phenoxy)-piperidine-I|-carbonyll-6-hvdroxv

1H qui nol i n- 4-one (45 The title conpound is prepared from

6- hydr oxy- 4- oxo 1, 4- di hydr o- qui nol i ne-2- carboxylic acid and
4-(4-chIéV O3%987) - pi peri di ne according to the methodPEEERI04W08A 25
Exanpl e 1. Nb.: 91 C (diethyl ether)l6éExanple 8

6- Hydr oxy- 2- (4- p-tol yl oxy- pi peri di ne-1-carbonyl ) - 1H aui nol i n-4=one .. The

titl® 2E@0roH2 @-dmygr_ @ﬁt@d{a ﬂ%@@_@&ﬁ-ﬁﬁemﬁm atidddidiethadlesterqui nol i ne- 2-
carboxylic acid ap pi peridine [J Med. Chem, 21 309 9(1978)]

accor di ng/*tiixfuge of g@ STEQ ﬁg &“H‘él% @f ﬁt?@&n?ﬁﬂé?@ﬁ?ﬂxéqu‘z'%e {08 2806%3

(di

o (ABL1S S0 of BEERU Spctienpticupoojet (44t 230 13 L pEetpagol  reluied

qui nfolr 2heTize BactonmeixtBbRSIdolddTto 20HD thel fredifita?&) cry¥als QOSSO Off, washied

PCT/ HU2005/ 000080 -16 é

& ( ZW&@@h@Dhﬁom@idé “Thar B%Oapiéhet@lm@mﬁon@d Nipit 1'22 &edi oi ¢ aci d di met hyl

este xtu . . oxazgl - 2-one [ US
2806 12,53 K‘?FSI‘}“Z‘%O P et AL AL DDA Agd e O“ (Al drich) and

15 m . OfTBﬁtsﬂﬁB@lsolhﬁoﬁ of |10>iﬁldof ﬁd?ﬁn%bowﬂéﬁnr@%h) on gits Lhﬁlﬁlol)%fQQQl ed to 20
t he grem pitated crystals are filtered off, washe 5 with nethanol to

yi ol &t 'z -djhydsg-begzookazoh®-ylemine)botdenetioic l\apxd digthyt. eSim is added in small

4 | d
o o s aadhee ominldiion ol e A RE b renBo s Rerge b B it 8PS o) 1. 7
 ( 5ol ool cApktucd e rebiflal e RORRIEL b AT i bk 6T Of

aci d di nmet hyl ester I s added 1'n snal portions. After conpletion of the

addi yiebhl.16e (76 S)tdf dine title tampound, Mple@Sléd for 10 nmin., then 10 cooled to

pr oduct |sf|Itere off and washed with
ULOLIE"S 1 : 297 C. «¢)

2, 8- Di oxo 't x 554l n o Cld-A
2,50 o opl gfad LIV Sagragafl tr o0l d*%*d;?%’fe%e?aaﬁ%a%‘%*x% §ol 4, 5-
]| qug}qnindluﬁe&daﬂcroh?m héid Iﬁcﬁh‘ﬂ edRet, iyl mesft Béthar®l, 10l mbbf wetehandl.25 §@312 of
water and 1.25 g (31.2 15 mmol) of sodium hydrOX|de is stirred at 20 C for

15 h.-nmed) e sedive| hydsoxide i9 stimetl of 20 JRdlor 1rbdﬂt¢e@¢@ﬁ@@sl§r@8tﬂfﬁﬁ@ﬁ aeder i on
Xt th 2M.hyd hi d t
Cr v teighd pihe. ORE fohtion JRisiEh S Bt o8 PyibepioBeo i AR B8 | he

titl grecipitated crystals are filtered off, washed with water to yield 0.9 g (82 %) of the title

hexahe "10 QgD O tefrahydro 22, a.fnu

compound. Mp.>300 °C.

20 The title compound is prepared from 2,8-dioxo-1,2,5,8-tetrahydro-oxazolo[4,5-
g]quinoline—G-cérbo:dylic acid and 4-bepzyl-piperidine according to the method described in
Example 1. Mp.: 215 °C (diethylether). |

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

25 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 méﬂlod described in Example 1. Mp.: 270 °C (diethylether). E

Example 11 |
hydroxy-IH-quinolin-4-one

30 The title compound is prepared from 6-hydroXy—4-oxq-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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conpound. M. >300 C. d)

6- (4- Benzyl - pi neri di ne- 1-carbonyl) -1, 5-di hydr o- oxazol o[ 4, 5- el aui nol i ne-2. 8-d
i one 20 W@ 2bdsiohemegonpound is prepared from

2, 8-dioxo-1, 2,5, 8-tetrahydro-oxazol 2[ 4,5- g]quinoline-6- gg/thuzoo ologosgm d and
4- benzyl - pi peri di ne according to t met hod described in Exarrpl e 1. M.:
215 C (diethylether). Exanple 10

6- Hydr oxy- 2- ( 4- phenoxy- pi peri di ne-1-carbonyl)-1H gui nolin-4-one 25 The
title conpound is prepared frorTEQ- Pxy-4-oxo-1, 4- di hydr o- qui nol i ne- 2

car boxyl [ c acid and 4 phenoxy prp%re [J I\/Ed Chem 17, 1000 1003. -

S de hidhéxy 270-C

=]

ig=4hgR& oxy- | H- pui nol i n- 4-one 30

2- (aLastlenzylnipads i A ‘
gre oo ?cgi*é?é’“aﬁ%doimﬁéﬁi’? e %&%%ww Syl e, ne 2
( 1L98apbbxAacadid [Jded. @hemf&%rezmﬂmeﬂw 1)e8d dibefxapipetidine ddbordinkAS tHe

(di ethyl et her SUBSTI T SHEET (RULE 26) WD 2006/ 010967 PCT/ HU2005/ 000080
- 17 siagdescritx d mExaInplel Mp.: 228 °C (izopropanol).

*d'iﬁ di'& rﬁ&a}yl !HZI' Eﬁg?gﬁ/o' é—l— pui noli n-4-one a)

n-4-one 5 The title
CO”DOUHdAi‘mmh@@@f eg 1orrhﬁn&1 B 2L@XHen l?épbnﬁuﬂrﬂbﬂdﬂi -AbeniBl by
carboxylic acid [ Neé( Chem , ?34 (?243£y1 (1991)) anzj 4- benz ;@e pi peri di ne
18c c @HHIONg-4-0n8, 199 mhef tetrghyrefirah 29 mhotmﬂmel §.2 gt 102BPIHC (qa: teﬁpanol ).

. SRR éﬁ;%s’}ei{)qé’d 08 sl DOINLdanfa N bRl -4 one

2- (4oheniitedPITIRS tedbidi- Is- )ccﬂu&ﬂnah‘bﬁéﬁégﬂﬁhy J{ﬁugu KA&kIget 4008e, 20
of tetrahydrofuran, 20 ni of met hanol , of 10 % Pd/ C catal yst is'

hyd @ng;h%ttte(Mdr&) aadHoludiive: wataablys# i bag elum rte iedd P.32vgE30et Zakiof tthe title

tetra n trate is concentrated. The resudue is purified
by (’?8 n&?‘gg‘FQgﬁi}ylﬁgﬁeﬂg Ki esel gel 60 as absorbent (Merck) and-
ltsoluene: nmet anol = : 1 as ely gleld032g(807% of. the title
conpound. M.: 174 C (di et hyl et I’Maaml e 13 .

.Preparation of pharmacentical compositions:

" a) Tablets; :
0.01-50 % of active ingredient of formula I, 15-50 % of lactose, 15-50 % of potato

starch, 5-15 % of polyvinyl pyrrolidone, 1-5 % of talc, 0.01-3 % of magnesium stearate, 1-3 %
20 .of colloid silicon dioxide and 2-7 % of ultraamylopectin are mixed, then are granulated by wet
granulation and pressed to tablets.
b) Dragées, filmcoated tablets: ,
| The -tablets made according to the method described above are coated by a layer
consisting of entero- or gastrosolvent film, or of sugar and talc. The dragées are polished by a
25  mixture of beeswax and carnuba wax.
¢) Capsules: _
0.01-50 % of active ingredient of formula I, 1-5 % of sodium lauryl sulfate, 15-50 % '0f ‘
+ starch, 15-50 % of lactose, 1-3 % of colloid silicon dioxide and 0.01-3 % of magneéiqm
‘stearate are thoroﬁghly mixed, the mixture is passed through a sieve and filled in hard gélatin

30  capsules.
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Preparation of pharmaceutical conpositions: a) Tablets: 0.01-50 96 of active
I ngredient of formula I, 15-50 % of | actose, 15-50 % of potato starch, 5-15
% of pol wonwderoppwst ol i done, 1-5 % of talc, 0.01-3 % of PagAARLSYoBIsEAr at e,
1-3 % 20 of colloid silicon dioxidg and 2-7 % of ultraanyl opectin are

m xed, then are granul ated by wet ~‘granul ati on and- pressed to tablets. b)
Dawat ed tablets: The tablets nmade according to the nethod

descr4 € are coated by a layer consisting of entero- or

gast r 0solpgBliehts! 0195 BforSER mgﬂqlehabpforﬂiﬂﬂ ldbalg?%o%&m&ﬁ'h'y&ﬂéﬁﬁeby a 25
m xture of beeswax and carnuba wax. c) Capsul es: 01-50 % of "acti ve

i ngretB&hiof cifrid anidnl.05-0.2 %-df nipagin (sasitim metid AyhdeQHybem@ate)_,EQ@U-(%)b% st ar ch,

et SEEO3 oF Saobhg lo@aﬂxkg‘%h% s, St i 2 P dad B fuon

$i eVieavaiid 7gén{ €870 et gio B aq§>é2>u§ éﬁﬁﬂérﬁ%ndSU%%T%UﬂﬁuﬁEEE&tef RULE 26) WO
2006/ 0109 PCT/ HU2005/ 00005 18 °d) Suspensions: Ingredients: 0.01-15 % of

active i ﬁfyr&dmtmmt oﬁlilpagmramlda:lmp a61d11n20%1bbf distillechwhtedraaxbape] is @ldeéd Br % of
CItI‘IC Ci 0.05-0,2 % of,, a dlumrre I I enzoate),

RS S5 ORUBR DD st PRPTRE R 0 15 o
Of %dl’(&r?h?&ﬁﬁlde iR 1115& o%d?gtﬂﬁdfx* OEHe uBSR Nolutidhr Zpsof%l@él AArfa419lnd 70 %

aqueous sol uti-on) 30-50 % |st| ed water. To solution of "nipagin and

ci t rétbarmlic daspberg0flavoraire ddchetdi witlestimiag €To thimcdidpothe iastieedisigredient issaddéd
ortjons_under vigorous stirrin and, the sol ufion ef.t to stand for

o 115 ypalimpionsand wigee ik B PBRSTSEIhaRoRsPIZa1cey lpﬁlbaﬂ\ﬁaspéﬁens%és agueous

sol r I added

i t h'm%%”‘#f.‘%gﬁ sk R0 bR Wity WAL WABR Ul Gt 3RRRENE ol ¥P a2

por t theough ardllsidspidlirpesuiphéntan i nmer si ng honogeni zator. Finally the
suspension is filled up to the desired final volume with distilled water
and ion syrup is passed through a colloid mlling equipnent. e)

Supposi t Cz%:{%ee%?h FLQJ& g?oe& CoR Pos! & Oaﬁ:gveom%;'éd}e%%o?ffo&qﬁi Y $nd FY038 b Mikbofd formula

| and 1-
15  are thoroughly mixed, then 50-95% of adeps pro suppository (for example Witepsol 4) is

melted, cooled to 35 °C and the mixture of active ingredient and lactose is mixed in it with
homogenizator. The obtained mixture is mould in cooled forms.

D) Lyophilized powder ampoule compositions:

A 5 % solution of mannitol or lactose is made with bidistilled water for injection use,

20 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 5o 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

25 or 0.9 % (physiological) sterile aqueous sodium chloride solution before administration.
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15 are thoroughly m xed, then 50-95% of adeps pro suppository (for exanple
Wtepsol 4) is nelted, cooled to 35 C and the m xture of active ingredient
and | act eg®2008/0fG95ed in it with honopgeni zator. The obt acnveah20050b608€ | S
nmould in cooled fornms. f) Lyophili z_eig_powder anpoul e conpositions: A5 %
solution of marmtol or lactose is made with bidistilled. water for

injegtjon use, ,20 and the solution is filtered so as to have sterile
soIUS&éﬁLEQEEH@¥ES % sol ution of the active ingredient offornula | is also
made wi t N1 Diel bl a¥latial BerivaleCs epuaey and this sol ution is
filtered so as to have sterile solution. These tw solutions are m xed under
aseptic conditions, filled in 1 m portions into anpoules, the content of
the ampoul es is |yophilized, and the anpoules are seal ed under nitrogen.
The contents of ghe anpoyhes are dissolved in sterile yater 25 or 0.9 %
(physiological) Sterile agueous sodi um chl qfj de sol utyon before

adm ni strati on. S HE WD 40967 PCT/ HU2005/ 000080
-19 What we clai kynurefi c acl d ami dg 1Tvatives of forrmula (I)
OV Z W H whereg ' ' 'y are(lhydrogen atom
hydr oxy, am no, opt i onal ubstituted with a

hal ogen at om or 1-C4 al kanoyl am do optionally substituted
wi th a hal ogen dtom or h-(XﬁHI‘tOHB, Cl-C4 al koxy, Cl1-C4 10 al koxycar bonyl
group, or, the neighboring X and”Y groups can formin given case together
wth one or nore identical or different additional hetero atom and -CH=
and/ or -CH2- groups an optionally substituted 4-7 nenbered hono- or
heterdﬂyﬁﬁndwﬂmw@hggﬁeferably nor phol i ne, pyrrole, pyrrolidine, oxo- or

t hi oxp- roljdine, pyrazqle, razol i di ne, imdazole, 15 jm dazoljdi ne,
oxo- P i lbrtRhaPorE” Siapbiasiom oK, A8k, ((9eCi kb prsmds "

oxazol i di neop&érf&i\/\lg%bétﬂht@d%i@i@ dgeh Bfom BF hﬁb%@if:ﬁétbnﬂ,‘ 0%, diganbyiAdidoWV | S
oxygen atom ~as 'l as Cl-C4 al kylFene, C2-C4 enyl ene, 'am notcar bonyl ,

-NH, - N( aloktidally sutdtit@ed wiCHa ralogeftd(c@iior halogeiHatongy, €i1pCs alkehe CeiCa t he
meani ng of :
10 alkoxycarbonyl group, or :

the neighboring X and Y groups can form in given case together with one or mbre identical or
different additional hetero atom and -CH= and/or -CH,- groups an optiénally
substituted 4-7 membered -homo- or heterocyclic ring, preferably ‘morpholine,
pyrrole, pyrrolidine, oxo- or thioxo-pyrrolidine, pyrazole, 'pyrazolidine, imidazole,
15 imidazolidine, oxo- or thioxo-imidazole or imidazolidine, 1,4-oxazine, oxazole,
oxazolidine, oxo- or thioxo-oxazolidine, or 3-0xo-1,4-oxazine ring, .
w is oxygen atom, as well as C;-C, alkylene, C,-C4 alkenylene, aminocarbonyl, -NH-,
—N(alkyl)-, -CH0-, -CH,S-, -CH(OH)-, -OCH;- group, - wherein the meaning of
alkylis a C{-C4 alkyl group -, - ,
20  when the dotted bonds ( --- ) represent a simple C-C bond then the meaning of V is hydroxy.
group or hydrogen atom or
when W is C-C4 alkylene or C3-C,4 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, ' o
25 Z s hydrogen or halogen atom, C;-Cy4 alkyl, Ci-C4 alkoxy, trifluoromethyl, hydroxy or "_ '
' carboxyl group ' S

. and optical antipodes, racemates and the salts thereof.
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alkyl is a CI-C4 alkyl group -, 20 when the dotted bonds (~) represent a
sinple CC bond then the neaning of V is hydroxy group or hydrogen atom or

when Wi sy§lode1®skyl ene or C3-C4 al kenyl ene group, thege9 dotted
bonds (_) can represent a further ubl e C-C bond and P ﬂﬁ{z%s(/:ogghgsov means

an electron pair, which participat€ in the double bond, .25 . Z is hydrogen
or hal og tom Cl- al kyl 1-C4 al trifluoromethyl, hydroxy or

car boxyl rct% -oﬁ?fgq; ?’i”&‘&P@ﬁFS ﬁg’é mates and the salts thereof.
SUBST&H&@',EM%%@LE 26) WD 2006/010967 PCT/ HU2005/ 000080 -20 2.
Conmpounds of fornu (I') as defined in claiml1l - wherein the neaning of X

i s h¥dr ogeris hydrogearedony and hydr oxy or benzyl oxy group, or 5 the neighboring X

and groups, forma -NH.CO O chain Wis oxygen atom as vel | as g-c4
al kyf ene, -lﬁtp&%@xy%‘r bengyloBY STV i s hydroxy group or hydrogen atom Z

i5S h&ighg% )b%d)g 0‘?1‘53%11?8[@ Sloaldsyl 9roup and the dotted bonds ()

repr esen le CGC e conpound- of the follow ng group of

kynuWenl c as oxiy@madm dswelbisi @€, dkllemy -OH,04, or tOEHscmypep,of claim 1 E

2[ 4f|uooben | ) - p|p ri dine-1-carbonyl]-6-hydroxy-IH quinolin-4-one,
benzylls YPEEY SoHR oF h¥dHoBemIPIL 6- hydr oxy- | H- qui nol i n- 4- one, -

6 hygroxy lehf}drﬁéenr@tﬂgl/dgeﬁ%%}{lar (ﬂ'@ﬁﬂkﬁ'gfb%pl angarbonyl J-1 Hqui noI I n-4-one,

2 [4th(edet1édhnnds ben) ydpresphisimiptt @€ borgiar bonyl ] - 6- hydr oxy- | H- qui nol i n- 4- one,
2 (4-benzyl oxy- pi peridjne-]|-carbonyl)-6-hydroxy-| H gui nal i n- 4- one,
] hydr o><y3v Rreoppensd phiderol omn;wfptaq ofkynirericrsid, amide deHyatHGs bRlousige,

4 oXxy) - pi peridi ne-1-carbonyl ] - 6- hydr oxy- | H qui nol i n- 4- one,
y r%i;%&?Q%Pd%Fg | yl oxy- pi peridine- |-carbonyl)- | H quinolin-4-one, 20

6 ( 42-porslbeoipasylppiperitinear-babyhyl}-6-hpdrok Y Hr quinolaz4lone,4, 5- 9] qui nol i ne- 2, 8-d

' one 2—(4-benzyl—p1pendme- -carbonyl)-6-hydroxy-1H-quinolin-4-one,
6-hydroxy—2—[4-(4-methyl—benzyl)—piperidine-1-carbonyl]—1H-quinolin—4—one,

15 2-[4-(4-chloro-benzyl)-piperidine-1-carbonyl]-6-hydroxy-1H-quinolin-4-one,
2-(4-benzyloxy-piperidine- 1-carbonyl)-6-hydroxy-1H-quinolin-4-one,
6-hydroxy-2-(4-phenoxymethyl-piperidine-1-carbonyl)-1H-quinolin-4-one,
2—[4-(4-chlord-phenoxy)-piperidine-1-carbony1]-6-hydroxy—1H—quinoliﬁ-4.—one,
6-hydroxy-2-(4-p-tolyloxy-piperidine-1-carbonyl)-1H-quinolin-4-one,

20  6-(4-benzyl-piperidine-1-carbonyl)-1,5-dihydro-oxazolo[4,5-g]quinoline-2,8- dlone,
6-hydroxy-2-(4-phenoxy-piperidine-1-carbonyl)-1H-quinolin-4-one,
2—(4-Benzyl-4-hydroxy—piperidine—1-carbonyl)—G-hydroxy—lH—quinolin—4—onc, 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

25  amide derivatives of formula (I) ~ wherein the meaning of X, Y, W, V, Z and the. dottedrbonds( .
-— ) 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-

30  providing additives.
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6- hydr oxy- 2- (4- phenoxy- pi peri di ne-1| - car bonyl ) - 1H qui nol i n- 4- one,

2- (4- Benzyl - 4- hydr oxy- pi peri di ne-| -carbonyl ) - 6- hydr oxy-| H qui nol i n- 4- one,
and WO 2006/010967 : PCT/HU2005/000080

2- (4-Benzyl - 4- hydr oxy- pi peri di ne- 1=gpr bonyl ) - 7- hydr oxy- | H- qui nol i n-4-one. 4.
Phar maceuti cal conpositions containing an effective anount of the kynurenic

By oE ami F - | 0. " \ YW
V' 2 ana § RaSEstRF Pl IO o B afgtaiios adiPRl G of RERIRAT, Bplens L
or rtheanedng of X, W, SB| Zs ¥ had abé dafed®bhdse( LNOy edi eNnghreaAnal elbixi fli-ayy

materjals, which are commonly used in practice, such as carriers,
exci‘b‘i‘éﬁtt&l'lmﬂubrﬁs, stabilizers, wetting or enulsifying agents, pH and

osnotic p e- i . i ring or aromatizing, as well as
fornulati%%?p %ﬁ%@%éﬁ%%ﬁ 6&%8?%#?§§- 30 providing additives. SUBSTI TUTE
SHEET (RULE 26) WO 20061010967 PCTMJ20051000080 -21 5. Process for
preparing the kynurenic acid am de derivatives of forrmula (1), - wherein

the neaning of X . W Z, Y afll the dotted bonds (_) are as given in claim
1 - ; chacterized by reacting g carboxylic acid of formuta (1) 5-O(IlI)
OH HO wherein the neapX Xand Y are as given(“? claim1l - or an
active derivative therep an{lam ne of forrula (11l1) VZ | (111) H/
10 - wherein the nmeani Ng\0
claim1l-, then transforry
derivatives’ of H

- wherein the meaning of X and Y are as given in claim 1 - or an active derivative thereof with

an amine of formula (IIT)

()

10

- wherein the meaning of Z, V, W and the dotted bonds ( --- ) are as given in claim 1 -,
then transforming optionally the so obtained kynurenic acid amidé de;rivativés -of
formula (I) — wherein the meaning of X, Y, W, V, Z and the dotted bonds ( --- ) are as given in
15 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) f.rom‘ 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
20 the carboxylic acid of formula (II) - 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.

SUBSTITUTE SHEET (RULE 26)



formula (1) wherein the neaning of X, Y, W V, Z and the dotted bonds (_)
are as given in 15 claim1l - into another conpounds of fornula (I) by

i ntroduciwo 20@ye1894bsti tuents and/ or nodi fying or renovi pgrif&o6dosdgoNd ones,
and/or by formng salt and/or libergiing the conpound of fornula (1) from
salts, and/or by resolving the obtained racemates using opticall y active

aci ds or es b np net hod 6. Proges s cl aj, i n cla h act
er | ?gjsrﬁceﬁs g%g]ﬁm‘?ﬁjgmaﬂa’gb iSRagLerizgefy yofeac g’ﬁ 9(?/‘?1?1 BP acid of
for ”?Hrﬁaufa'(m -wHSh&hE nf 'X“anPfY ate 30 FivEndh 14t 9'-V\$ﬂ1'tﬂ?z£ﬁlﬁé8f1 -

with the am ne of fornmula ( wherein tthe neaning of Z, V, Wand the
dot t feamilar(@4) { whpreimthe msaxgng/eﬁ ZnVeWaamd the-dopied foondd I y--i ere lae gperéence of a

RV nh e angd o ot G
car b%mlﬁ&hé&ﬂqoﬁﬁhogpﬁﬁ st a ne oémﬁfor%&e meani ng of X and Y'are as

given inclaaml = w a (Ill1) - wherein the rreaningof
Z, V, W a®dPtocessdfuirt menifactdsing _ghaanaceatscagloompokinonmlhawmgl NR2Bnsdldeevpr esence

of trjiethylam ne and O benzotriazol - N -tetranmethyl - 5 yronium
“hex a%‘?‘cfﬁ?ﬁ?&%haé’tt%"PHB?%?’% & b e Fn‘;‘/F %‘F ﬁl’\rlagnydém@g P gaicagid ami 3

manu qﬂ%@ [ t )
recegf&gﬁaug%?ggogﬁlﬁfst ef %E{eﬁi t'h%ar ac gﬁf{zjﬁetzvﬂymﬁ%@? %ﬁ@euno}ﬁgs S:\ d am de
der i wmtds\agvenf mfcﬂmmJl a o(r Dbpticalwin€ipedes ok lifceasion thopha¥matbfutidallZacedptabiel t he
dotted bonds re as given_.in claim21l - or optical antipodes or

o efftsdaerept ag ﬁétlwam@@m@émwaat@@svw@n@e AGHOMMPIHE rlaféfm agacté&et ive
i ngr gelineRl S8 % ae%i)gcéln?sr yd1¥@£1ﬁ sﬁb@h@%'&t{ﬂtﬂ% Or em%% Lﬁ%@xﬂs tice,

such as carrle prents It zers ’ng’'o enu si fying
agenbsmotbregyte-irdheRéihg, NEWIRG @ drombiANE | R0well la8 \FOfhilgtiGd-pRERIEE bzi Ny, as
wel | as fornulation-pronmoting or fornulation-providing addl tives. 15 20

25 bormylasionfprovidipggdditives.aci d ami de derivative of fornula (1) - wherein the
meaning of X, W V, Z, Y and the dotted bonds (_) are as given in claim1l -
and/ or optical anti podes or 30 racemates and/or pharmaceutically acceptable
s@lts thereof for the preparation of a pharmaceutical for. the treatnent
and al l eviation of synptons of the follow ng diseases in a.

20

25

L

- 9. Use of ‘a kynurenic acid amide derivative of formula (T) - whérein the meaning of X,
W, V, Z, Y and the dotted bonds ( -—- ) are as given in claim 1 - and/or optical antipodes or
30 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 cbrd, human
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manmal s, including humans: traumatic injury of brain or spinal cord, human
SUBSTI TUTE SHEET (RULE 26) WD 2006/ 010967 PCTI RU2005/ 000080 23

i mmunodefiioageiood rus (H V) related neuronal injury, apwRhuedmshsoesdt eral
sclerosis, tolerance and/or dependgnce to opioid treatment of pain,

wi t hdr awal syndr ones of e g. alcohol, opioids or cocaine; ischem c CNS
dis nerative.di sorde S el
ai s SRRl s CHFOCRREE plbael s B SR Bl Bl i, D

st ata@d/or Fepdhdatceto HPIIQ mﬁ:hhhéht RAIpAin ivithaRear syﬁﬁk@h@sdofp@g ralccﬁi@l | opisids,
anxi ety, depression, mgraine, psychosis, nuscular spasm denentia of

var 9% §8cains; dschemie GNE I djsasders, cba@rg@ n@rradqgmer@nl\?odlérgdgrswcm@é Algheimer’s
gbggﬁ%%réﬂ@ﬁg@ 3 }gd}% Q‘E)i?unt%{&&"sg'dﬁ%gs%! A8 B84 Pldi€ PaltOVGRY, BEAT A9 | Oss.

5 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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