WO 2006/ 010966 PCT/ HI 12005/ 000079 -1 New benzoyl urea derivatives The

I nvention relates to new benzoyl urea derivatives which are ant agoni sts of
NVDA 1 eqePioféio@besdr € | ntermedi ates for preparing therggf 0@%&669{90““(1 of
the invention. N-nethyl-Daspartate (NVDA) receptors are’li I gand- gat ed
cation-channel s enbedded in the cel] nenbranes of neurons. Overactivation

of NMDA receptors by gl utanate, t hei¥- natural | i gand, can |ead to cal cium
overload of cells. This triggers a cascade of intracellular events that
alters the cell function oNewbebhzayhueéaderivativend t o death of neurons [TINS,

10, 299-302 (1987)]. 10 Antagonists of the NVDA receptors may be used for

treating many di sorders that are acconpanied wth excess rel ease of

/gl ut anat ephd AQediRin refXG! thaHeds BerpBYl Qe ABHVHIEC b 4B AnfBhisAl of NMIDWOUS

system The NVDA receptors are heteroneric assenblies built up fromat |east

7 knawptmﬂmmmtergnednatesf&lmepﬂﬁhgﬂtdmuﬂt i s a necessary corrponent of

func |naI ,lA receptor channel s. There 15 are four genes encodi ng NR2
fgraron S Iy npatlal distributions in the CNS and the

o gl 35k b PN SEPRLGR R SRR UKLV

Par tthe ckh rrhqmbmp&rcefsﬂamgxso@véfaetmhoﬁ of NMDNREBestors byl gluthneatd, gheit saturekt ri ct ed

of *chesndps et i BSOSt SUPCLRS sty PO S Hout b o and
h f ke, 28,
2204 e FTURYRYSH b uRE LR 1 1 0| SPicn R 2219:—%2,9 SSReBsREe

(0199.8311}agorﬁas kofn sloen' Pﬁ\dﬂlﬁs&e@to[rﬁmay Weungdd. for1&8atm%393aa§3d1s()ﬂ@f30)ﬂax are
neuropathl ¢ and_ inflammatory pain [ Neuropharmacol ogy, 38, 611-623 (1999)].
Mor eRFFRmpanicd with o5 esss eclaasp egglu uiAEaLe, (theymASRGIiEery TR tiagsmistes insthe il pect ed
to plgeﬁ&ﬁss% tle or no untoward side effects that are typically caused by
the non-sefective antagoni sts of NVDA 25 receptors, nanely psychotomi netic

ef fects sTINMDAiréddpies fre HREAGHENE assBdblidsHulle uh Fotn atiéaftOkicwn @behit
di sturbances of cognitive and notor function. B subtype sel ective NVDA

ant agfies-sthed¥ihl pebuaittis e wecessary coraponsoteicfonctivael NI ir¢deptar ichansielsdThes  and

?iceﬁfé?%“ge%'ﬁ% S E? Sl B RRA T Hou L BRGNP i gy

St UdbiRemAbd1bgie € genkitivity Coff NUNOAI g8HDrs BN up Sfrbrh- 5211]ioﬂsf SRY Qeliuhits are
urochem, 61, 120-126 (1993)] or[3H -Ro 25,6981 [J

different. Recently, NR3A and NR3B have been reported. Partlculaﬂy mterestmg of these is the

NR2B 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 bé effective in animal models of stroke [Stroke, 28, 2244-2251 (1997)], f:raumatip brain

injury [Brain Res., 792, 291-298 (1998)), Parkinson’s disease [Exp. Neurol., 163, 239-243

(2000)], neuropathic and inﬂamrhatory pain [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

25  receptors, namély 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 characterized by displacement (binding) studies with specific

30 - radioligands, such as [**I}-ifenprodil [J Neurochem., 61, 120126 (1993)] or [°H]-Ro 25,6981 [J.
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SUBSTI TUTE SHEET (RULE 26) WD 20061010966 PCT/ HU20051000079 -2 Neurochem,
70, 2147-2155 (1998)]. Since ifenprodil was the first, though not

suffici % @g&m fic, known ligand of this receptor,p¢i/mabassebrm been
termed |fenpro bi nding site. O ose structure anal ogs of the benzoyl urea
derivatives of formula (1) are unknown from the literature. 5 Summary of
the invention Surprisingly it was fdund that the new benzoyl urea
derivatives of formula .(1) of the present invention are functional

ant bigaroickdms., 00, BRFB2355 (1998)¥.oBinad rfengrodilasr theefitsqr thoughhidoe suffivientlar e

i neffecfive on subuni t cant ai ni ng NVDA recep Therefore, they are
bel FREFEI @Wﬁ?ﬁ@ﬁﬁcﬁﬂ@r’éﬁ%l#sp@eﬂkﬁ%n%ﬁ% éf”éld“@ﬁ‘l‘é corrpounds

proved t tan £ I[Hﬂﬂ I ShkRWR

adm ni strea(}tglggﬁlfldc t #ggagg%eg?%ﬁ%tﬁon o(f%waﬁvﬁgﬁdvg%t | o% ﬁaféé pr esent | nvent i on
rel &teelﬁemfmeafefore first to new benzoyl urea derivatives of formula (I) X U
Z VVSH | cn Y Y'YV OO15 wherein the meaning of X and Y |ndependently

Ar e SHIAAY 38 IBNENWRRr oxy, benzyl oxy, amno, nitro, .
al kyl sul t
at ons, C%%Enggkfgﬁ%dﬁ@ gﬁh%;@?odﬁa bﬁsftgal1 ?ﬁﬁ%ﬁgﬁhf%ﬁ ?o en at om or

hal pgmentatvention ﬁe-f@&:ti&ﬁaladdt@oylxstmfdﬂ{ZB:mbluﬁimyﬂltamﬁﬁg NviD Ayreceptosd, iwhifeed wi t h
hal ogen atom or d - or Cl-C4 _al koxycar bo@ﬁ Rﬁ?routg or .the

_ngl GrYcK Mgt Wﬁd’n\Nﬁ?&ﬁS‘é‘l@ﬁPﬁ?@W ergfare, thewarg beligyed

i dep - CH2-  groups
an SoPEARA sibepChRpin ML Ren She® &W&%&é&?ﬁ%@‘%ﬂé defilien 97007

1@refvexoahkx)bu§®pmmddebaﬁembm@hmmmbﬁj i di ne, 25 oxo- or thioxo-pyrrolidine,

pyrazol e, pyrazolidine, imdazole, imdazolidine, oxo- or
Detailed escription of the invention

The present invention relates therefore first to new benzoyl urea derivatives of formula (I)

X .
” :

Y N\n/ Vo
o) 0

- wherein the meaning of

)

15

XandY independently are hydrogen atom, hydroxy, benzyloxy, amino, nitro, . C;-Cs
alkylsulfonamido optionally substituted with a halogen atom or halogen atoms, Cl-C4
alkaﬁoylamido optionally substituted with a halogen atom-or halogen atoms, C;-Cy

20 alkoxy, aroyl-carbamoyl optionally substituted with halogen atom or Ci-C4 alkyl or -
C1-Cas a]koxycarbonyl group, or

the neighboring X and Y groups optionally form together with one or more identical or dlfferent
additional hetero atom and -CH= and/or -CH,- groups an optionally substltutﬁ}d 4-7
membered homo- or heterocyclic ring, preferably morpholine, pyrrole, pyrrolidine,

25 oxo- or thioxo-pyrrolidine, pyrazole, pyrazolidine, imidazole, imidazolidine, oxo- or -
| thjoxo-imidazole or imidazolidine, 1,4-oxazine, oxazole, oxazolidine, triaque, dio;’or.’ '

thioxo-oxazolidine, or 3-oxo-1,4-oxazine ring,
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t hi oxo-i m dazol e or imdazolidine, 1,4-oxazine, oxazole, oxazolidi ne,
triazole, oxo or thioxo-oxazolidine, or 3-o0xo0-1,4-oxazine ring, SUBSTI TUTE
SHEET ( RMld20@6p10¥68 2006/ 010966 PCT/ HU2005/ 000079 -3 V p@fgéadosdiesndent |y
are hydrogen or hal ogen atom cyano, Cl1-C4 al kyl, Cl-C4 al koxy,
trifluoronethyl, hydroxy or optionally esterized carboxyl group, Wis oxygen
atom as well as C3-C4 al kyl ene, C2C4 al kenyl ene, am nocarbonyl, -NH,

-N(al kyl)-, -CH2O-, -CH2S-, -CH(OH)-, -OCH2- group, - wherein the meaning of
al k¥l andsZ | sndgpepidedy aird jolydepgen or - halqgeanatome eyene.edi-baradkyl( Gi-Cophkesnnt

simple C-C { U.i s hydrox [Oup or driogen atom or when Wis

Cl-4 al kylene 2 € : the dotte onds (_
ey BERSmERST) Eéidrgi‘ik8%83“88&139?58%’%38%5%"% % the dotted bonds ()

can'wr epr esLokygen fatdnh har wele ubleg-C; dkteny] @hd, hRedyMrie, GRSl bERFANSNH

el ectron pair, which 10 participate in the double bond and opti cal

ant i podes, -Nadabet €310 GHhS- s 6O PEBk- goup.t-Heharein shomicarning obilkylhe

gresent i nvengib_g?a@ﬁry? t he pharnmaceutical conpositions containing. new

enzoyl ur ea FYP & fornul a (I') or optical antipodes or racemates or

t he whed lthe dotharRls S--9Gkhrésent SinpRe CeObdndsliief W ishBidrdX) 8645 o@ﬁydrb\%b_n
invention are the processes for produci ng new benzoyl urea ™ derivatives of
fornmul a (1ptomerd t he pharmaceuti cal manufacture of nedi canents cont ai ning

t hes ; 1ds s wel he process Qf trea nts. wih these conmpounds,
o SRERSES iR Bt o e ERRRR o o B F S hiouqt g g o
effective aspuehi AFRH} dostle T bolEREPH K ERe ULl dnV&Qiectfin pad, Which (1) of
the present i nvention as such or as nedicanent. 20 The new benzoyl urea
l@eri vat i vepaxicipaterimthedquble ldndt he present invention are highly ‘effective
and s Iecta';ve.agta oni st s 0{1 Ncl\éﬂl?f eceptor, and noreover nost of the

co Rpucal prtipodes, sacemates and LA IBPI-NR2B subt ype of NVDA recept or .
Accor di ngytg | YRS 100k Nre iRV ROGARN! ald! BR PRkindadineas Binphafiond a (1)
can be synt‘}a"lesigedyé(j‘fls&'I foolnﬁhO\r/\lgr:e 25 a.?é'k%l ?Ileéacti gg a g%bsti t ut gd benzoyl

i socysmaling oéw benzoyl aregldejivaives ef dtrinynls ¢ bh epiicat dntipodes ot mcemates or the

salts thereof as active ingredients.

0o

15 Further objects of the invention are ﬁle processes for producing new benzoyl urea
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
administering to a mammal to be treated - including human - effective amount/amounts of new
benzoyl urea derivatives of formula (I) of the present invention as such or as ‘medicament.

20 - The new benzoyl urea derivatives of formula (I) of the present invention are highly
effective and selective antagonists of NMDA receptor, and moreover most of the compounds are
selective antagonist of NR2B subtype of NMDA receptor. ,

According to the invention the new benzoyl urea derivatives of formula (I) can be
synthesized as follows: »

25 a.) by reacting a substituted benzoyl isocyanate of formula (II) preferably. synthesized in

‘ ‘situ
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SUBSTI TUTE SHEET (RULE 26) WD 2006/ 010966 PCT/ HU2005/ 000079 X OY (I1)

N=C=0 Y O wherein the neaning of X and Y are as descri bed before for the
formul a wb)2006/0M0dds an amine of formula (111) U Z | (lddpuauddofoodore- Wherein
the neaning of V, W Z, the dotted bonds ( ) and U are as described before
for the formula (1) - in a solvent, .) by coupling a substituted
benzam de of fornmula (V) XY I N 4NI—|2 O 10 where the neaning of X is
hydroxy group and Y is as described before for the formula (1) - onto
aresin using triphenyl phosphine and diethyl azodicarboxilate, then reacting
t he obtai ned benzam de codpled to resin wth oxalyl chloride and the so
formed benzoyl isocyanate\ s\further reacted with an amne of fornmula (II1)
15 SUBSTI TUTE SHEET (RULE 2006/ 010966 PCTI H(LIJI2)005/ 000079 -5UZzZz W

O

- wherein the meaning of X and Y are as described before for the formula (I) ~ with an

| amine of formula (IIT)

(m

- wherein the meaning of V, W, Z, the dotted bonds ( --- ) and U are as described before for the

formula (I) — in a solvent, or

b.) by coupling a substituted benzamide of formula (V)

X

NH2

O
10

- where the meaning of X is hydroxy group and Y is as described before for the formula (I) onto
artesin using triphenyl phosphine and d1ethyl azodicarboxilate, then

reacting the obtained benzamide coupled to resin with oxalyl chloride and the so formed
benzoy! isocyanate is further reacted with an amine of formula (IIT)

15
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(111)y V wherein the nmeaning of V, W Z, the dotted bonds (') and U are as
descri bed before for the fornmula (I) - in the presence of a trial kyl am ne,
5 and fiwe dovs/spdést ti ng of f the obtained benzoyl urea | ' f formula
(1) - \/\he?lein/the meaning of X, Y, V, W Z the dotteaﬂ%‘oﬂn%ligbé(/ﬁ?ognd U are
as described before for the formula_ (1) - fromthe resin. Then the benzoyl
urea derivatives of fornmula (1) - whérei n the neani ng of X, Y, V, W Z the
dotted bonds () and U are as descri bed before for the fornula (1) -
obtained in the process 10 ®d.) or b.) a¥e optionally transformed into

anot her conpound of fornmula (| I n{ rpoduci ng new substituents and/ or

nodi fyi ng or renoving e o and/ or nﬁ salt formation and/or by
| i berating the conpoun or by rés | vi ng the obtained

racemat es using opti gaNLy tive gl dsJor bases by known net hods. The
conmpounds of this inventi Mrepared In process a.) by reacting
the 15 appropriate benzoyl isocyanate th an appropriate amne in a
reaction-inert solvent at a tenperature of fromabout 0 Cto about 20 C
Representative solvents for these reactions are nethylene chloride,

et hy vaaeircthe bheabingeof Ve tW af)\hl détiedbonds (| oxaard Udire bfdesceibe®beforti forethBy| et her
of _ethylene glycol, benzene, toluene and xylene. The requisite isocyanates
ar ef%'@ﬁée(@i'emtwpfﬂséﬁf&r@(ﬁ%%’@é&ém’ng the corresponding amide: 20 with

2oai um cOCERd pligins 3 b dhind! vettof RECASRRERhroRb A gz iRk lE 1 0
usechebin® bEIANE, VIWE Z, tiiedontad BoRls (-eACndrl Sredds Rlefdritied befbrdYorahd fbahhlan of t he

correspondi ng acid chlorides according to well known procedures. The acid
chl &9 - d®sn edesim.epar ed by reaction of the appropriate carboxylic acid with

t hi onyl | oF i the |atter. genesall erving as reactan nt. The
| socyanat Bniet Henspl fise S eGP G e e RERGRER K S e

| Sog¢adRb@bandl (A Yihdal GredRMBEcibkd bees dr PheS@thiRI(BI- obit@ib b thépRE&Rer an ne
of fornmula (111) 1s added as base or as a salt fornmed with inorganic acid to

10 he a3 or &bt &t eptiosadlytransformed dnts ponthien aompoundeofpfossulac@) by iniradaeing néwr

|l e triethyl am SUBSTI TUTE SHEET (RULE 26), WO, 200610109
poT P68 GBAl57 o ne. TBROYDE Ui SKITHE P BT 0N TR BRFARPD ST Ricessar y
r eagbérfing tH¥Econtpdiind ¥robl 8ai¥0 bd/bPbyP tesblng the obtained racemates using optically

active acids or bases by known methods.

The compounds of this invention are readily prepared in process a.) by reacting the
15  appropriate benzoyl isocyanate with an appropriate amine in a reaction-inert solvent at a
temperature of from about 0 °C to about 20 °C. Representative solvents for these reactions are
methylene chlpride, ethylene dichloride, tetrahydrofuran, dioxane, diethyl ether, dimethyl ether of
ethylene glycol, benzene, toluene and xylene. |
The requisite isocyanates are conveniently prepared by reacting the corresponding amide -
20  with oxalyl chloride (US 4,163,784) or by condensation of aroyl chlorides with sodium Cyanate
[Tetrahedron, 44, 6079-6086. (1988)]. The amide reactanté used to prepare the isocyanate .
reactants are prepared by amidation of the corresponding acid chlorides according to well‘-’ImoWn '
procedures. The acid chlorides are prepared by reaction of the appropriate carboxylic acid with
thionyl chloride, the latter generally serving as reactant and solvent. The isocyanate need not to
25 be isolated from the reaction mixture. The isocyanate and amine are generally used in equimolar’
ratios. 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 in the presence of a base, for example triethylamine,
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reaction m xture can be carried out by different nethods. Wen the

| socyanate reactants are prepared fromthe correspondi ng am des, at the end
of the wodobd/Qgogf - the am ne the reaction m xture isl;ngﬁ% ' wat er and
concentrated. The 5 residue is crystallized or purified by 08%%59

chr omat ogr aphy. Wen the reaction m xture is a suspension, the precipitate
Is filtered off, washed with wat er - @nd recrystallized froma proper solvent
to give the pure product. Wen the isocyanate reactants are prepared by
comebededhfardine libdraticar ofythe atriine. The neodssdry seadfiomtimedn Ot leh. Bie whk-umef thé t he

additi.on the reaction.n xtuyre..j concentrated and the residue is
cry@?ﬁ*qnj%gf’?f; eacaﬁ?‘frjgp%‘?t%é'oqltfsgrr‘?{‘tql%ﬁﬁéjs\ve the pure product. If the 10
crystal | \ywagh '&S?e'ls@é%@ﬁat@ Qéac{a‘ﬁ%dar:& ?ﬁégﬁﬁd%ﬁﬂr&ﬁ%ﬁomdﬂ?&nﬂ@&,%ﬂfhe end of

chr omat ogr aphy can be used fo purification of it. The col um
c hr tharaddiioapéfythe samgine thee dreactioro mixturenial wished aviths imatgr Kind seeingeritragd. The

" adsorhent and different. solvent sysiens, e.q. | uene/ met hano) .

€ b1 BPGR i P ZE) o GRHEOIY SHLER enpmlogirhy heiche FRR R MaEHEF & B ¢ he
Pr OGR! %@ﬁfe@i?ﬁht@qg terd RoffNVEsIRA AvifiR $ater SR GESRITZYA frben hpréfee sol i d
phase synthesis as described In’ process b.) you can preferably use resins

~ whi stivénd ve givg dincopayre pedduygt. WheHhe Ghdcygratanpsctargs act preparad bg tcyndefibationos t
preferably .ysed .resi is the so calle resin from Navabi opchem The
bt 2o GHEHES 1t o FeRREs. vils gt b otninG IO MrIdHSALBHERITE om t ne
et BfdetatePARINAE it is cARINPRA o Eéfb_pgﬁs&l{;éh? % gfv@%ﬁe P&%@r@dﬁc@%é
conpound of formula (1) b 20 1 ntroducing further substitdents and/or

1o dérfystaihigatzonddass noElead/forthe phre pradist,ithen chesn cladatogrdpiyrcan bensedffosthet s wi t h
acids.and/or .| iheratin he carbaoxylic acid am de derivative of forpula (1)
Fr OMHHEOBR OB itiEEF SR SHArRs GHgR §aTE‘§iS ORGSH RO BhiSs U MEKESIOr ¢ he

fre . ' } ' e (1 for med
i S 4o, Sttt NEAR | SHEHR, ° uBher Bl R e o] "o
benwengiacetpse, fas elvens! T yirnzotakrelad nizey prodyctgareuiesermintid IR, INMRaamdsndser U, V
and Z, leads to phenol derivatives. The renoval of the benzyl group can be
car PREEHOBHERY-f or exanpl e with catal ytic hydrogenation or with hydrogen

rom de i cel:l ' . Ut ] . . can. be
Tt ea SUERAEHR AR Syl i Reerblf if pRRATE) Son L MLteBR, e o, o oy
gr owhihdane hedrosy-alettyi ¢CHY O igfoups Ay a¢tivdanoiefy. Tae dadsa?ag@mlyl @sedmsihhe 30
presence of a_base: SUBSTITUTE SHEET (RULE 26) WO 2006/ 010966

PCTIsHp smealled Yang resin from Novabiochem.

The obtained benzoyl urea derivatives of formula (I) — independently from the method of
preparation — optionally can be transformed into an other compound of formula (I) by
20 introducing further substituents and/or modifying and/or removing the existing ones, and/or
formation of salts with acids and/or liberating the carboxylic acid amide derivative of formula (I)
from the obtained acid addition salts by treatment with a base and/or the free carboxylic acid
. amide derivative of formula (T) can be transformed into a salt by treatment with a base. |
For example cleaving the methyl and benzyl groups from methoxy and benzyloxy groups,
25 which stands for U, V and Z, leads to phenol derivatives. The removal of the benzyl group can be
carried out for example with catalytic hydrogenation or with hydrogen bromide in acetic acid
~ solution, the cleavage of methy]l group can be carried out with Boron tribromide in
dich]oromethang solution. |
. Free hydroxy groups can be esterified by acid anhydrides or acid halogenides in the

30  presence of a base.
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-7 The benzoyl isocyanate of fornula (11) can be synthesized by different
known nethods from correspondi ng am des or aroyl chlorides. The syntheses
of some QRIBEGI0ade Y not avail able amides or aroyl chlged escri bed
in the Exanpl es. Experinmental protocols 5 Expression of&fégg%)%@g NVDA
receptors To prove NR2B selectivity_of our conpounds, we tested them on cell
linés stably expressing reconbi naht - NVDA receptors with subunit
conpositions of NRL/NR2A or NRL/ NR2B. cDNAs of human NR1-3 and NR2A or rat
NR a andTidReazeplbisaeyasateudfdoumda (Ihecan bé syhikdsided hyediffateint knewom mesfwiden

vectors were introdgced I_nt OBJF)E 2 cells Ia%?ki ng NIVDA %@l rege‘%%gs using a
cat [T QUFTRSREmSAIATSOF 4PY cRiomdes The SRtReEs PRSI mPeGially npsgrrifhly - ot 25,
982arhides d286)L chNtitied GReddssibad ih Hegtxpgipl@nal . 43. 19-29. (2003)]. Resistance

to neonycin and hygromycin was used to screen for clones possessing both
vecEgperimemtabhprotecelsal cell |ines were established fromthe clones
roduci ng t he.hi ghest ponse to NVDA exposure. Conpounds were tested for
heg?ip—rﬁ‘%‘ ?%‘?r}frgmlgbmaml\h% RS ok ed cytosolic calcium 15 elevations in

Ty acttr ot ot

fl uoresceatprevd NRUB MRRSHVIETBNobr colpdinfiss, WRY GesRAr them ™8 & Hheshstadly er
addition of the inducing agent. Ketam ne (500 M was al so present during

t heexprehsingi oecombinanteNMIDA peceptorst witht cubwiit i coynposiions s¢in NRHER2An®¢ i onal

\ONFIAUER SEN A 8E B RRIGEFRONRER o7 ord et iass f Br el kPt on
US| BfuciBfe AafnkiiPinh BRpREsiBh FeQolk QA8 intddWesd MYPATIE BRI RIS 18k RNt 0 be
pernmeabl e to cal ciumions upon excitation, the extent of NVDA receptor

-18.ct regeptowsrysingnal catianid hipidbnediated bynsfeationimetbdd EBibwgamqudss 18¥hMay 122(5),
cha erised asyring the rise_in the intr | Lul ar .cal ci um -
conggﬁ'{lr thég)n 1}?@5&&‘%%3‘5?{?%0@ IQQDZ ‘&pﬁ?&@ﬁi SISHRCE 1P EOREFIR 2nd 5 nce
t he ' r Yadli e - ' eceptors
(90 TREYE Yo LR, RACHEIr R, RESemElar B, (Rtor L SpnOUPRR Ot ecep
bel wewe dstablshed hfrom ithe | ¢lotds eprodiiciag ythe dhiighest eresporise  toh &N IVID@ agxprasued. 0gi cal
sensjtivity. Hence, results obtained with (cloned or native) rat  NVDA

r ec FEPPaNdsa epe toided fax itheip dnhibideryt actione OB UNHPA ofioked TEIEOSOHE r GldIm | ar

R Heb BRI RRIERCHS oBcfonf bR, SHHVEE bl PR bt o

of the inducing agent. Ketamine (500 M) was also present during the induction in order to

prevent cytotoxicity.

Assessing the functional NMDA antagonist potency of compounds on HEK293 cells expressin:

recombinant NMDA receptors based on measuring the intracellular calcium concentration using

20 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 antagonists can be
characterised by measuring the rise in the intracellular calcinm cqncentration;followiﬁg agomist

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

25 .human NMDA receptors (99, 95, 97 % for NR1, NR2A, and NR2B subunits, respécti\.'ely),'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

30 NRI14 and NR2B or NR2A NMDA ieceptor subunits. Cells are plated onto standard 96-well -
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SUBSTI TUTE SHEET (RULE 26) WO 2006/ 010966 PCT/ HU2005/ 000079 m cropl ates and
the cultures are nmaintained in an atnosphere of 95 %air-5 %CQ2 at 37 C
until t@gfdonge1oddse cells are loaded with a fluorescentp t10e8hRbid Ve dye,
Fluo-4/AM (2-2.5 M prior to testing. Loading is stopped by washing tw ce
with the solution used al so during the neasurenent 5 (140 nM Nad, 5 nM
KCl, 2 mM CaCl2, 5 nM HEPES [ 4-(2- mgdr oxyet hyl ) -1 pi perazi neet hane-sul fonic
acid], 5 mM HEPES-Na, 20 nM gl ucose, 10 M glycine, pH=7.4). Then the test
conpaigreplatis sed (heehliurestane mabndaiged il an atowspbe® of /Aol dir-§ S et 37 PQumtdcel | ul ar
cal}%sgm measurenents are carried out with a plate reader fluorineter. Arise
I n U884- fluorescence that reflects the intracellular cal cium

concent r ghi @&l dre idaded RathRYARECER At LEensiive A%, FudiMWaA2-2. 5 iMYipkier t6 pot ency

of the test conpound is assessed by neasuring the reduction in "the calcium
el evestingriqadingtie stopessdncwashinglivicewith thesohtiontused alom durifig theanensurpoentd.

S DAL YL ERRENCE B’ ROLPRIGAVE (s 30 mEMoTERRER Pl avEgriah-
NRI 3fiddkiAfR cBrRE-SFdni@ a&i8l,| 5 M IEEPES Mal, 20 mVNGthédsk] 00 LM IfEne pRI=pHgduced.

Si gi noi dal cornicentration-inhibition curves are fitted over the data 15 and
| C5 {hen dheidest aompdund disdolyed tihahe ahcensolationoPO hwel) ddaddsl. Aatrdcelbflart he

i-mal i nhi biti t hat | d be, achi d with.th d. . C50
U Al PRt dan Aol (it with, B aa et Hngier TR i it Fhig-
NR1-R{oD¥SEhcB Xtk BERIRGE RltfaSel HMAARM R Tofdenhivion ik Mehite8dl by lapBlicatin of 200

I ntracel l ul ar cal ci um concentration by conpounds of the  present invention
1and pM DEYIBvG dnhibitery potaisy wh thet testt esanpoind @5 assessddbbyrinmasvingpthe eetductdn ion,
respecti.vely. 2Q The, bi ol ogi cal, activity of . the_.conpounds .| C50 val ues

et dne FAEH, Sle P, NRO BrcsF ik & Giff et Sapdeg oS o8 fnnibition at 15 M

concent r ghi;Bfio Nﬁ%y af MRehm f £6hed Bilehf dihPisCkptddseliahperedng! OF
sel ected exlarrpﬂlygjg 0 co%ogh%@q%f ﬁh@s Ci nven%t?({)nﬁr.) 1I{%or o ‘nég?fri S Er,ogmata for
t he inlibitioposfethe éommoh NMDeY eespensec diop AVRTENRLB eexpresvingetadlsntoneehtation-ar e
given in Table 2. 25 The conpounds of this invention exhibit |1C50 val ues of

| esdnkifgien LYrvs Afe Rradicedndigmaital conqepiretipRaRiBitios FIrEs Arg HitedrayeRfisdata
15" 2N3h L AAGE leaerARH a1 oY S Bt billideed AP 8 Al fitha Bty dfANR2A
ranst éected cells. us e conpounds & pharmaceuti cal conpositions of

t hi souldn¥e nichiehed vEiRAR StibyRe]. SHMeal ICe WikS ast égbrdsfrem &Hobestothrdene
conmpounds have superi or ot enc% conpared to the known reference conpounds
( sedndepspgent pxperiments. For NR1-3/NR2A expressing cells antagonism of NMDA induced rise

in intracellular calcium concentration by compounds of thé present invention and reference
compounds was tested at 10 and 15 microM concentration, respectively.
20  The biological activity of the compounds
ICsp values determined in NR1a/NR2B transfected cells and percentage inhibition at 15

pM concentration in NR1-3/NR2A transfected cells are listed in Table 1 for selected examples of
compounds of this invention. For comparison, data for the most potent kmown reference
compounds were also determined and are given in Table 2.

25 The compounds of this invention exhibit ICsq values of less than 15 uM in the ﬁlﬁcﬁdnal'
‘NMDA antagonism test in NR1/NR2B transfected cells, and are inactive at this cdﬁccntration on
'NR1-3/NR2A transfected cells. Thus the compounds and pharmaceutical compositions of this |

inventidn are NR2B subtype specific NMDA antagonists. Some of the compounds have superior

potency-compared to the known reference compounds (see Table 1).
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SUBSTI TUTE SHEET (RULE 26) WD 2006/ 010966 PCT/ HU2005/ 000079 -9 Table 1 NVDA
ant agoni st activity of conpounds neasured by fluorinetric nethod on cells
expr essi W 2WeI0sg82B or NR1- 3/ NR2A subunits Conpound ofPQYURIEZNRABONRL- 3/ NR2A
Exanple 1C50InM n % inhibition at 15 pMn 1 28.02 2.6 1 2- 7.6 2 -5.7 1
3, 6.22871 519.32491 4532181 759.62-6.71 6150 2
-2.91 2658.92-0.91 27 14.3 2711.41 2859.12-2.91 29 8.3219.7
1 5 Table 2 NVDA ant agoni st acti yj f reference conpounds neasured by
fluorimetric nmethod on cells exp g NRla/ NR2B or NR1-3/NR2A subunits

NR1 R oiStREAVIEP U &mpdeifds!| ﬁ%slﬂet%b fmmﬁmeﬂx@tmécﬂodﬂ\&m cellef 8r1 egce
coO oun
CPWIMMLLM NR1-3/NR2A subunits

Compound of )
. Example NR1a/NR2B NR1-3/NR2A
I1Cso [nM] n % inhibition at 15 pM n
1 28.0 2 2.6 1
2 76 2 57 1
3 6.2 2 8.7 1
5 193 2 4.9 1
4 53 2 1.8 1
7 59.6 2 -6.7 1
6 15.0 2 2.9 1
26 58.9 2 -0.9 E
27 143 2 11.4 1
28 59.1 2 2.9 1
29 8.3 2 19.7 1
5 | Table 2

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

refel'elﬁ:‘;dceo:poun d 1Cs [nM] n ' % inhibition at 10 H-M L
Cl-1041 84 4 21.0 %
Co-101244 18 A —
EMD 95885 T g ) - ——— T

~ CP 101,606 30 - ‘ - - . — —
Ro 25,6981 5 p — -
ifenprodil 459 p . e -
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Ro 25.6981 57 4 1.0 1 ifenprodil 459 5 -2.7 1 SUBSTI TUTE SHEET (RULE 26)
WO 2006/ 010966 PCT/ 1TU2005/ 000079 -10 MK-801 43 3 1 Cs0o=386 nM 2 The
ref erencwocmopowysss are as follows: Cl-1041: 6- { PCT/HU2005/000079
2-[4-(4-fluoro-benzyl)-piperidin-1-yl]-ethanesul finyl }
- 3H benzooxazol - 2-one Co 101244:
1-[ 2- (4- hydr oxyphenoxy) et hyl ] - 4- hydWoxy 4- (4- met hyl benzyl ) pi peridine 5 EM)
95885:
6- [ 3-)(4- f | uarogmnzy! ) pi peri djne- 1- yl|] pr opi onyl ), ydr o- benzoxjazol - 2- on
CP- 101, .606: (1S, 2S)-1- (14- hydrl}xé)jvnhpn E{ 1(4- hvi(s: %xg\%sfl\ghenvl | i perildi ne-1-yl)
-1 propanol Ro 256981: R—(R* S*)

4- hydr oxyphenyl ) - 2- net hyl - 3- [ 4- (phenyl net hyl ) pi peri di n-| -yI J]-1- propanol .
|feﬁb¢€ﬁi¢qenceeqomw1@dszareasﬁélwi pi peri di no) - 1- (4- hydr oxyphenyl ) - 1- propanol 10

Vou S8 PRI FHE Dl deda b AR I PRERG R R BLa et ' 07wt e

for (L‘B|1I0m244]t10[2T-(ﬂehyﬂrd?@pmiUXS?fetHy@]t$—h53droﬂy-ﬂq4lr§eﬂ$ﬁ5m|)(ﬂ)91 petitiet a bi phasic
pai n-rel at ed behavi or neasured as tine s entd%ail-ﬁl“C ing/biting of the

$ nj BMER 9p88%0: GT[ﬁe(4sfb®mh9nzqdmaﬂduge breHpvopianyl] werdrcabergamqu t@ ed events

okt TR0 kL BEE g ool Futfs b B ponse 1o
f or Ral25698 nNjReCR*, sﬂ) Mhymimhﬁw%ahymgp@h%ﬁ%g%%&im11 yi)-bl ockade of

NMDA receptors [Di ckenson, A and Besson J Chapter 1, pp.
6 7Promanelal nodel s of  Anal geS| a; and Chapter 8, pp. 180-183: Mechani sm of

per.sen Ex d Nbch ni sms and Their
Contle ol P BRED kst b P g PR oxtPRRET | Ty 20 1097 |
10 hemtcsoq @65 NEQQI—HOQI%Q@@P&SH‘EB&Z@& d]@ydm{epfentsem ithlecharacteri ze the
efflcacy 0 conpoun s in'vivo. Inhibition of the second phase of response
3 fexma) ‘ asurement of i yivojefficacy ect agai nst chemical | y-i nduced
per3|stent paln [Hunker S., et al.: Formalin Test in Mce, a Useful
Techni quénjéatonff diluted forgalinlittoAhehigé pawsof rako ur mide i0kndven tweliditaisiphasiet hods,
14 (1985) 69-76.] 25 Male albino Charles River NVRIL. mce (20-25 g) were
used@ainpelaind behayinh meapied ae timeasppnt Bplicking/bime efhojinjeednwy-rthe wemdox. 16

NOULadUh gelihar bbFled d3%hil oA SHERS abiBord ) 1586 S, time interval afe

15 formalin injection. It is known that NMDA receptors are involved in the second phase of

response to formalin injection and this behavioral response is sensitive to blockade of NMDA

receptors [Dickenson, A. and Besson J.-M. (Editors): Chapter 1, pp. 6-7: Animal models of

Analgesia; and Chapter 8, pp. 180-183: Mechanism ‘of Central Hypersensitivity: Excitatory

'Amino Acid Mechanisms and Their Control — In Pharmacology of Pain. Springer-Verlag (Berlin)

20  1997.] Therefore, we used the second phase of formalin test to characterize the efficacy. of

compounds in vivo. Inhibition of the second phase of response is considered to indicate an

analgesic effecthgainst chemically-induced persistent pain [Hunker, S., et al.: Formalin Test in

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

25 Male albino Charles River NMRI mice (20-25 g) were used. Prior to the experiment any

solid food 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 cyliﬁdcr (cc. 15 cm

in diameter), then moved to an identical cylinder with a mirror placed behind to facilitate

observation. The test substances were suspended in 5 % tween-80 (10 ml per kg body ‘weight). .

30  and administered orally by gavage 15 min before the formalin injection (20 ul of 1 % formalin in
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solution. The animals were allowed 1 hour acclimatization period in a glass
cylinder (cc. 15 cm in dianeter), then noved to an identical cylinder with
a mrrorwpldeasiossghi nd to facilitate observation. The degBiumydelogaces were
suspended in 5 %tween-80 (10 m per kg body weight). . 30 and adm ni stered
orally by gavage 15 mn before the formalin injection (20 of 1 %formality
in SUBSTI TUTE SHEET (RULE 26) WD 2606/ 010966 PCT/ Hi 12005/ 000079 -11 0.9 %
saline injected subcutaneously into the dorsal surface of the right

hi n8fa%palinprpiestedsubguancousdy inte twidarsabsiaiape of the right kindpawy) The Hape SRRt was
ot oY ififing lofihe B g Hedea Yol iad BEaudRbinq 107 ithOBer tE firllin

s ub&tjention . SFor \Wiey deteimiatidroofED4g valuef vavions deseakist ledsefivesafl the teekqbatases as %

inhibition tine spept by licking 5 relative to a vehicle control. group
obs elFeliveihtor HEuR Al daie aphiiy pslts sxpressed. ast%h dnkibitionytirae gpexg by tickmg

L nhi Bt ; ' i L i pgq:. FD51

Vol GOAbENTh LR GRREY TPl dod S Bl I Bl G A Sl W R

| Nnv&0t% tihibitich) vedre calbtlated byIBUMEHEN’ s bigheidd dubBrdittiag.UEDs,0khes hedised ig onpounds
Corr&ound of Exanple ED50 (nmg/kg p.o. or as, indicated) 1 1.6_ 5. 27 1D code
of débsadpaslectederamples of compawds ofithivigventiog agd geferegcé compountpy 95885 3. 7
CP-101, 606 >20* Ro-256981 >20* (iaﬂiegg/ kg i.p.) 10 *: ED50 val ue was not
determned if the inhibition was han 50% at the dose of 20 ny/kg,

P. O Disorders which mEDg vhkieet seieztddconippuindd Wi t h NVDA ant agoni sts

acting at NR2B site.
- . Compound of Example EDsy (mg/kg p.o. or as
' indicated)
1 1.6
5 27
ID code of compounds
CI-1041 2.4
Co-101244 T >20%
(5.9 mg/kg i.p.)
EMD 95835 B
CP-101,606 >20*
Ro0-256981 >20*
(5.1 mg/kg i.p-.)
10  *: EDs value was not determined if the inhibition was less than 50% at the‘ dose of 20 mgkeg,

p.o.

Disorders which may be beneficially treated with NMDA antagonists acting at NRZB site,
as reviewed recently by Loftis [Pharmacology & Therapeutics, 97, '557'85 (2003)] include
schizophrenia, Parkinson’s disease, Huntington’s disease, excitotoxicity evoked by hypoxia 'énd

15  ischemia, seizure disorders, drug abuse, and pain, especially neuropathic, inflimmatory and
visceral pain of any origin [Eur. J. Pharmacol., 429, 71-78 (2001)]. B
' Due to their reduced side effect liability compared to non-selective NMDA antagonists,
"NRZB selective antagonists may have utility in diseases where NMDA antag_onist may be -

_ effective, such as amyotrophic lateral sclerosis [Neurol. Res., 21, 309-12 (1999)]; withdravs;al. :
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as reviewed recently by Loftis [Pharnmacol ogy & Therapeutics, 997 55-85
(2003)] include schizophrenia, Parkinson's disease, Huntington's disease,
exci t ot oyioClobd/o18deked by hypoxia and 15 ischem a, sei zyq im0 6ReH drug
abuse, and pain, especially neuropathic, inflamatory and visceral pain of
any.origin [Eur. 1. Pharmacol., 429 71-78 (2001)]. Due to their reduced side
effect- liability conpared to non-s‘eVe‘ct I ve NMDA ant agoni sts, NR2B sel ective
antagoni sts nmay have utility in di seases where NVMDA antagoni st may be

ef f syodramees eflielg. alsolxly opipisishircedcainer(Birug ehd Adettwl [Dépendl SIRED S, (2000)1,309- 12

b CT D HREU0 ST Hhosc] L ST (5874) St Vo BR o BB QB [ Or ug
andlrﬁle&ilé(ﬁ'%rg%%)ﬁ’]@ %»4@(20@0%5&?&9,%1%&&&!%@%%????é%&fd%ﬁﬂf&%@ﬂeraﬂ%tt ., 13,

143- 148 : mentia of various origins . lnvestig. Drugs,
9 1809rdesoof(tR6 Binh (c.a MM setinitishralawoma, astling, dionoys, neaing losePmg News
degener ative i s of lLha (e..g. etinitis), glauconm,
%stﬁﬁfél?e ,iwgﬁ—é?é’h@%fw&Y¢52§0/P§f47“dnm&a§gn%%ﬁwwmﬂ 523-569 (1998) and
V0. 00/ 00 : . : : . Line
anount s %‘f% Zc%rﬁgltg% %g%‘ﬁﬁ’g?“é@ﬁ{‘ﬁ gf %@%@%&ﬁgﬂytbﬁ ﬁée}{r?g’?‘.n’%?% I’DF ?/) Eﬁﬁ%e%lyf or the
t r easadefor theftréatraentaf iraumaticinjurgfof braim or gpinad porda kolemanct artdédrateperciencertd/ or
dependenpce to opioid treatnent_ o ai n, devel ppnent of tol erance, decrease
of EBIRLLUPUER ? a‘%_rﬁ’&"%"?ﬁ&?‘a%‘iOIc_f FreffSGFRRES Ebaﬁa@@teeﬂﬂaﬁﬁs@@@wﬂa! cohol ,
OP! SififollEs 6PERENES abiRERGafodt D ot dllotainé sQibhic KO BRbRARDERERR! T Ve
di sorders, such-as e.qg. zheinmer®s di sease, Parkinson's disease,
1Hunneurgtegeherative dieaders, prhns agd Adthenmerts disdase, Pritiewon’ sdisdasq Humntiggton’s
neur%gathi G paq'k . The conpounds of the invention as well as their
phafFERAsSuPHR 3 %‘8’&‘8@ teS, SUA 3 et ReWRPatEPFihs such or suitably in the
f or m of LARGEW! Qunosi t] : Pkt an be in
Sol i . . 1 {ThcioGEEtids 6Fthel0BRR de S os A P APARICP kbl ATl can K7, oy
mat eseddssudl orsuitably in debefdrm\vidfiphlrngaceutivaheonnpositions.dThege pompositions (Gugd) .as
carriers, excipients, diluents, stabilizers, wetting or enulsi f¥i,n agents,
pH- Cahie &8 594, digyidestameilinpid fencind pharmaggetiqah gdigyantand aiiliarn galesiadlsvel | as
or [ r [ i.on- [ g vVes..:
1 cqart ' el AAth, B2 BT bR R TRy SRaftely e iplele, RARE, | L
- Wi | Istabliefs| twettthgt 6 érhelsifyicl vigdiis] pHEdhd bt prossureasfluedtinghfawaingi qul ar
cases, depending on the stage of 20 the disease, the condition and the
bodyanaizmngy s ngéaqo@m@mlomrmomgeqtf@mulwm@w% additiveansi tivity of the

patient 3gaiylsloe (@R 1) Yert AL R hS N ical Bl CaR vaRP MABISHR AR ARGifiurrper of

be fitted to the individual requirements in each of the particular cases, depending on the stage of

20  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
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
25‘ present ihventibﬁ usuélly contain 0.01 to 100 mg of active ingredient in a single dosage umt Itis,
of course possible that the amount of the active ingredient in some compositions exceeds 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'i;ljections. Liquid

30 . compositions are the injectable and infusable compositions, fluid medicines, packing fluids and
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daily treatnments. The actual dose of the active ingredient to be used can
safely be determ ned by the attending physician skilled in the art in the
know edgwockod/fiesgeat i ent to be treated. The pharnaceut ig@laERIRHRRLI ONS
containing the active ingredient according to the 25 present Invention
usually contain 0.01 to 100 ng of active ingredient in a single dosage unit.
It is, of course possible that thd3amunt of the active ingredient in some
conpositlons exceeds the wupper or lower limts defined above. The solid

f or dwpaf Strhitiqpidacompesitions lcarc bepaiainhents; shateamsh ecréamns, eshakipp emixtinese tand

dr age capsules, pills or lyophilized powder anpoul es useful for the
pre%ﬁ?ﬁ?‘%ﬁsof injections. Liquid 30 conpositions are the injectable and

i nf usabl I L : i UTE
SHEET (TEDS el &85t sabirmatls 1S SuutagH g hahfeamital completnd T
c onpasprisealosageamitis eomanm:@ﬂnb smobat! cfahes actmeengmdlenm Rierag minixteradesmcs od

suppqsi tories. For sake_ of a sinpl istratjon it is suit e if the
DhaP Hae SRS o8 ﬁﬂdowso |ﬂ§ée‘§o§‘é‘g}égﬁ’,ﬁﬁ‘g? It e gntﬂl@}etlsh i‘munt of

t he t t or a
o P b, BEuEel SO dhods ?)‘?mﬁ&fﬂé"?‘@ 1At 9P Sfmtfiing f the BRI GRS, O

whi echﬂyadrhﬁuqmvtherdiphmdhimogmtmﬁﬁ&&cpvomgtedm@tt he hal ving or quartering of

t he tabl in orger to actléaluwrllster t he req]ﬂ_ered m)un of the active
.ngred.e% let G} bt coatet}with 2p acitsalulerlayes in ardehtasasFuB e Te eeﬁ%r to
ass f he

ot o di cORLAHIR: Ravilgine Cbinieh, SUORLEIEHe il HRhuch fééimié%%’ff#%%e

1achbewchieved also by eacapsphatihg therngtivdingmdiente | ngredl ent. The pharnmaceuti cal
conposi tjons for oral admnjstration can contain e. | act ose or starch as

exci pi eniBe PhasRcsptical %@Wmf% €74l afmuistraben con s %Plﬂlecge dactasg oy starsly |

pyrgmgék}éi 1?§tg,? ach%hﬁe Bhoxbi glcéiulQé dgé?{&t?yéés’éuug& #{ﬂg% ggP@gﬁagen g}glgﬁo starch

ul t pasterys Gpeisi o eranﬁlaﬁﬂglag@iw dRtfeSRikdh 61aﬂu@bsgstaﬂmu&senulolahmdned ia§
colloidal silicic acid, stearin, calciumor magnesium stearate can be used

as gisintegaion; ygentsnfut uhmamdmp@m ahiormaldebydecenseipecateaied be ek dra®m, exanpl e
o LAt A BEBRRP et Ll PR i > 2

gr anibrietugsl W t h an aqueous, al coholic or aqueous al coholic. sol utlon of the

bi nders in an )
The tablet can be manufactured for example by wet granulation, followed by pressing.

The mixed active ingredients and excipients, as well as in given case part of the disintegrants are
granulated with an aqueous, alcoholic or aqueous alcoholic. solution of the 'bmdcrs in an
20 appropriate equipment, then the granulate is dried. The other disintegrants, lubricants .and
 antiadhesive agents are added to the dried granulate, and the mixture is pressed. to a tablet. In
given case tﬁe tablets are made with halving groove to ease the administration. ‘
The tablets can be made directly from the mixture of the active ingredient and the proper
auxiliaries by pressing. In given case, the tablets can be coated by using additives commonly
25  used in the pha;maccutical practice, for example stabilizers, flavoring,. coloring agents, such as
sugar, cellulose derivatives (methyl- or ethylcellulbse, sodium carboxymethylcellulose, etc),
polyvinyl pyrrolidone, calcium phosphate, calcium carbonate, fodd 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.
30 Liquid oral compositions, for example suspensions, syrups, elixirs can. be made by usmg.

water, glycols, oils, alcohols coloring and flavoring agents.
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20 appropriate equi pnent, then the granulate is dried. The other
disintegrants, lubricants. and antiadhesive agents are added to the dried
gr anul at eo sweloiobes M xture is pressed to a tablet. In geVAD2608860081€
tablets are nade with hal ving groove to ease the adm nistration. The tablets
can be made directly fromthe m xture of the active ingredient and the
proper auxiliaries by pressi.ng. Inl‘bi ven case, the tablets can be coated by
usi ng additives conmonly 25 used in the pharmaceutical practice, for
exanpl e Fomtuctal administfatianahé aempositidroisi fomdsated fiss suppositordes etiggsters.Cel ul ose
derivatiyves (net h‘él -, or e{bgyl cel | ul oge, sodium CM%&? hyl cel | ul ose, etc),
pol YURRASitony\Gap Son@un Residetheiaghys megsient @ cagigrese 8 tHEO SYRPOHIEY| or i ng
age : ' 0 ' ' Hel . [ ..case of
capearirs P AEable Ol SRn g ik emchd Al valblale RIS Sriced B ChTH BN
fil laeidsi (preferablys tHee sarrigfs linder theontealde commoWitepsoh, Ther aetteerihgrediergpdnsi ons,
syrups, elixirs can pe made by using water, glycols, qils, alcohols,
2ol GPMRgERERHsly Vi thegarited adepssp syppasitayepd %9@208283“%%@35)@10966
PCT/ HU200% Q0RARR athflnfShid HePlorRTlibhh Bh ARG £OMBRRA! dolin for
formul ate n suppositories or clysters. The suppository. can contal nh beside
t he mamufactiringghe hjezribn dokution ther actise inpaddiets &d dpsolyed iis disfitied tvatey and/dZar ri er s
egetabl e oils, such as hydrogepated vegetable oils, trjglycerides of

can . be, 1

c12-m:?1 reRtopganic-$oheents, Suek pnglyGolethersc My giv ey Gasg iy e méeqcmjéowg%ers,

W t act | lnaredi i h u ' Lt ke iel t ed
ade(pi)qs?ls %Jr(%m%%;@%@?ﬁéggeﬂgﬁgﬁﬁﬂ%%%@gaﬁ%O—%@g&ggtg, %ﬁ%ﬁ%ﬁ% r( par e%('?r’gr al
1admTiwezhr 60, i Direenh@0)c Thp dajettiam solatibo ca laibedntsn idiffeent anxitiadiest iswoh. asFor .
manuf acturing the injection solution the active ingredients are dissolved in
di stcPPsesHngAEENs, dprekample sthylendiaming tegpgpstate a8 salless BH adjsting a2ents, ) et her s,
in g s€ .t . SO | ll.ze . e e ‘s

pol (S5 BE0E aifka OBe MOAT SESuflo e Wlack e posbcton KR contaiping e, 0oy 0,
10 TReeresingtedichvof theSiayentionss ifilfefdt Hefote $0is ille@ Intoadinpdi8€s, @td titeis Rtedliifeder ent
auxiliaries, such as conserving agents, for exanple ethyl endi am ne

t et raftgeBlimge, as wel| as pH adjusting agents and buffers and in given case
lL.ocal anaggthetic. e.q..lidocain. The.injection.sokution containing the

ot rve | dbPEarsisingRaayisniBoRkdtic IS o il lpaf b alphviate [oa®; 1o
Q”p@ﬁﬁicteﬁiﬁﬂtiéﬁmbﬁ)oﬂtiﬁrthhic@d)fsaﬁdQha:feisgﬁfﬂéﬁs_ 15 If the active ingredient
i's Nygroscoprc, then 1t can be stabllized by Tiophylization. o

Char act erGompounds wétthe dresent inveptiere wete shiracieritedsby diigh mesfosmance liquid

chromatography coupled to mass selective detector (LC/MS) using HP 1100 Binary Gradient

chromatography system with Microplate Sampler (Agilent, Waldbronn), controlled by
20 - ChemStation software. HP diode array detector was used to-acquire UV spectra at 225 and 240
-nm. All experiments were performed using HP MSD (Agilent, Waldbronn) single quadr:uple
spectrometer equipped with an electrospray ionization source to determine the structure.
The synthesized products were dissolved in 1 ml of DMSO (Aldrich, Gemiany). 100 pl of
each solution ‘was diluted with DMSO to 1000 pl volume. Analytical chromatographic -
25  experiments Were performed on Disc_overy RP C-16 Amide, 5 cm X 4.6 mm X 5 pm column
from Supelco (Bellefonte, Perinsylvania) with a flow rate of 1 ml/minute for qualiﬁcafion. The
obtained comp,oimds. were characterized by their k' value (purity, capacity factor). k' facté'rs are
évaluated by the following formula: |
K =(tg - to) / t

30  where k'= capacity factor, tg = retention time and tp = eluent retention time.
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Conpounds of the present invention were characterized by high performance
|l iquid chronmatography coupled to mass sel ective detector (LC MS) using HP
1100 Bi ient chromatography systemwith Mcro |
(Agi | en[k,@bég@é‘ggdgﬁn), controll ed by 20 Chenftation sof ?Jm‘?g?@’%ﬁﬁ%&%de array
detector was used to acquire Wspectra at 225 and 240 nm All experinents
were perforned using HP MSD (Agi | ent5- wal dbronn) singl e quadruple.
spectronet er equi pped with an el ectrospray ionization source to determn ne
t he struThe eecludhewsy piffiesoaeric peiddITAS (Sighn; Gepmahy) adntainidg 1001% tateV5O
(AL.drich, Germany). 100 1 _of each solution was diluted with DVSO to 1000 |
vol theeB chyrat yyas SRi% apsiemitrile gMepth Germany),gontaining Osl Gt ged &% Aeelugit:
Di s . (- A&, . r ~
(o Ak T¥tich ot 30, ool RGP ey and ot iR Il AP PG over o
qualbptfibdeft§ minutdshe. obt ai ned conmpounds were characterized by their k' val ue
%puri ty, capacity factor). k' factois are evaluated by the follow ng

or nul a: The followimg exgmples, ibestipteethe fnvention ithopt rthe tigfentier of Limitaioni on ti ne
and = eluent retention tinme. SUBSTITUTE SHEET (RULE 26) WD 2006/ 010966
PCT 05/ 000079 -15 The A el uent was trifluoroacetic acid (TFA) (Sigmma,
‘Germany) containing 0.1% water, the B eluent was 95% acetonitrile (Merck,
Germany) containing 0.1% TFA and 5% A eluent. Gadient elution was used,
starting with 100% A el uent and processing to 100% B el uent over a period
of 5 mnutes. 5 The follow ng exanples illustrate the invention w thout the
intention of limtation anyway. SUBSTI TUTE SHEET (RULE 26) WO 2006/ 010966
PCT/ 13U20051000079 -16- Method A. Example 1

4- Benzvl - pi peri di ne-1-carboxylic acid 4-hvdroxy-benzoyl am de 1a)

4-Benzvl - pi peridi ne-I-carboxylic acid 4-benzyl ox -bbenzo |l am de 5 Under
argon, to a stirred solution of 1.62 g (6.57 mmvl) of 4-benzyl oxy-benzoyl
chl ori de
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[ Li ebigs Ann. 10. 2169-2176. (1997)] and 0.57 g (8.7 mml) of sodium cyanate
in 10 M of acetonitrile and 10 nil of benzene 36 pl (0.3 mmol) of tin(IV)

chl ori deyd Sodeeds - The, reaction mixture is refluxedptgmuBoddioosd®! ed to 20
C, then 1.17 g (6.57 mml) of 4-benzyl-piperidine (A drich) is added drop

w se at 20C. The reaction mxture is stirred at ' 20 Cfor 1 h, 10
concentrated, the, residue is treat®® with methanol and the crystals are
filtered to yieId 1.07 g (38 9% of the title conmpound. M.: 155-156 C. 1b)
4- B¥ethad Ai per i di ne- 1- car boxyl i c acid 4-hydroxy-benzoyl am de A mixture of
1.07 g (2.5 mmol ) of -4-benzyl - plgerl ql He- | - carboxylic acid 4-benzyl oxy-
benzoyl am de, 20 m of tetrahydr 20 nil of nmethanol and 0.5 g of 10 %

Pd/ !I:B‘e%?zﬂl-bfiﬁérldﬁe-11&rbki§ﬂikgﬁéiduﬂ@dfrﬂiV-Beﬂkoyiﬁhﬁd@at alyst is filtered off,
vvashed "W th tetrahydrofuran and the |Itrate Ts concentrated. The residue is

pur 18)i4=Benayl-pippiid wrvtig agidifobens -henzoplagide 60 as adsorbent  (Merck)

01Uty ol 0 o, Wig@‘f 51 k0 bF Db Pig by e e
4- (f gbgw 96,"Z160) 2176 €195 endl 0 ST D B Infnfiol Qﬂfc&o&mlay@ymaw herg ailloggm de
2a) 4-(4- Met hoxy benzyl ) - pi peri di ne-1-carboxylic acid

4- becerorfiwity ak hQ o} |odrhiedzenE6 pl (0.2 nonolp ofitin(IV3 chlosgdaisaddedorithe reaction

1 OTBACREIAtE 5" B A0 SRR ool BB Badgh Bkt 09276"

4- ( aBERPYY a&tﬁ:ﬂza’ﬂo%) RigRehd @0‘@ The HRALY nhiknRE 11§ HirUdE0%Y -ReRGOYIram de 25

The title conpound i's prepared from
101- ( denventnated; -threresidig ispreated withendthanal ethe crystats ate fﬂieet@rmwcidﬁﬂ’i@ﬁ&yl am de

acc r.di t he nme crihed in Exanple 1b. I\/|o 190 C. -Exanple 3
%-)I%?qgﬁﬂ“ﬁ’fé’w}“)‘& Bﬁﬁegg 13@196 carboxylic acid 4 hydroxy benzoyl am de 3a)
h W benzyl oxy- benzoyl am de
SU ‘ _ ‘ 2005/ 000079 -17 The title
corrpoundA| mmmepﬁrle@ﬂ gr(arﬁ ﬂnﬁxﬂmbﬁ Uebeyziiperidinechtaboxigicamdd @4bemeylbwy- -

benzyl) - er| di ne QOg. Chem_, 43763. (1999 accord| n to the nethod
desé?flzl% tgtrplydrq@ran @an]@f(rpgtb %1,19}5 g ofgd) % d/C catalyst is

1§ (figdfohhat edbt‘éf‘é IR CRGTYsEls Eretad 6 ARANEY Gvﬁl%ﬂah‘&dpéiﬂfa@%dt%ﬁé'ﬁ&r&e\’lsam de
concentrated. Therres1due is purified by column chromatography using Kieselgel 60 as adsorbent
(Merck) -and toluene : methanol = 4 :1 as eluent to yield 0.48 g (56.7 %) of the title compound.

Mp.: 95 °C (diisopropy! ether).

Example 2
20  4-(4-Methoxy-benzyl)-piperidine-1-carboxylic acid 4-hydroxy-benzoylamide

2a) 4-(4-Methoxv-benzvl)-piperidine-l-carboxvlic acid 4-benzyloxy-benzoylamide ‘

_ The title compound is prepared from 4-benzyloxy-benzoyl chloride * and (4-me£hOXY~
'benzyl)-piperidiﬁe [US 3632767 (1972)] according to the method described in Example 1a.
2b) 4-(4-Methoxy-benzyl)-piperidine-1-carboxylic acid 4-hydroxy-benzoylamide

25 The title compound is prepared from 4—(4-methoxy-benzyl)-piperidine-1-éarboxylié acid
-benzyloxy-benzoylanude accordmg to the method described in Example 1b. Mp.: 190 °C.
Example 3 '
4-(4-Methyl-benzyD)-piperidine-1-carboxylic acid 4-hydroxy-benzoylamide
| 3a) 4-(4-Methyl-benzyl)-piperidine-1-carboxylic acid 4-benzyloxy-benzoylamide -
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5 The title. conpound is prepared from

4- (4- met hyl - benzyl ) - pi peri di ne- 1-carboxylic acid 4- benzyl oxy-benzoyl ani i de
accor di ngotgogidifesget hod described in Exanple I'b. M.: 2Mrq00d00860 € 4

4- (4- Chl or o- benzyl ) - pi peri di ne-1-carboxylic acid 4-hydroxy-benzoyl am de 4a)
4- (4- Chl or o- benzvl) - pi peri di ne-1 - 3}1'7boxyl I c acid 4-benzyl oxy-benzoyl am de 10
The title conpound is prepared from'4-benzyl oxy-benzoyl chloride and
(4-chloro- benzyl)-piperidine [C. A 77, 34266 w] according to the nethod
descrl bekhe; hﬂmnmognd ds pvppaxedofrlom AB;enzyloxy-benzoyl ‘chloride ~ and (4—methyl-

TP aR-BERRI) CRRDERLS, T, 753 RSN Bl fr e RRbAT e A
amgx;ﬁn 1@@@4\)@,0142}9@@%3&0?& and 15 m of 33 % hydrogen brom de in acetic

acid ( uka) IS stirre 15 roomte erature for 1 h The reaction
e QI : 4 : nidesf chl oroformi s

dded t m xtur - The or | c. | rat ; d_t.he phase S
ext ract (e)]g‘ethtﬁq %OIPW’{PQ IW{eIRMEg géﬂﬂ&li}f’ )ﬁfm?ﬁle&il%ﬁfﬁaﬁ%o& }g/aa% 'c layers
ar ebéiziiefy-8¥Bloylasmaé HEBosdihg ff e nﬁ%@%g&%&qhmﬂnﬁleqw i:dgg ocs purified by
col um™ chr omat ography using Kieselgel 60 as adsorbent I\/Erck) and tol uene :
acetone =2 :1 as eluent to yi eIEjK_M (6 lo) of 20 the title corrpound
. | - pineridine-l-carboxylic acid

- 5 -'~- Rdroxy-henzg -1-carboxylic aci d
4- bﬁhmdgo@Mohﬁmw)?dﬁéﬂ %lm-'éhlicirbéiﬁc aehrmpeiﬁ%ﬁ behRRAede f r om

4-benzyl oxy- benzoyl, chlorrde and (4-fruoro- 25 benzyl)- pi peridine
1hydr och| Bas di@e[@mpmmd iShpmepared Syomd 9bBenzyivg 9-dphzayt (Dle!Td@g angl (4rehlomot hod

act B \%aé%gﬁuxﬁ@é@ T ﬂéit&%&ﬁﬁaﬁ&%ﬁ#%&éﬁ»ﬁi s ©

4- (4 bf4 BroRRD Y- AbBRiAd] BEibbx %ﬁ: ggbgnz%%lahﬁ@@yl oxy- benzoyl ani de
according uescr e = 8 T. 30 Exanple 6

4- (4- I\/Ethyrhlxlue:azqfl 2. Gpg (31e38 dirmod) of 4€(44mhloyd>-benzget)|-pip¢hdnﬁ -haadhoullicoagid 4m no
bengzo BSTI TUTE _SHEET (RULE 26) WO 2006/ 01096 PCT/ HU2005/ 000079
- 18§smy Bﬂa%Y%P’éZOkom? de, a@%@ﬁﬁﬂ?ﬁ% @Vd@gmbmﬁéem Fepis Rt gk adhstrdae [ .

18 grooqq%mpera@tﬁe for 1 h, The reaction mixture is concentrated. Then 50 ml of water and 50 ml

of chloroform is added to the mixture. The organic layer is separated and the water phase is

extracted three times with 25 ml of chloroform. The combined organic layers are dried over.

sodium sulfate, concentrated and the residue is purified by column chromatography using

Kieselgel 60 as adsorbent (Merck) and toluene : acetone = 2 :1 as eluent to yield 0.1 g (6 %) of
20 thetitle compound. Mp.: 201 °C.

Example §
4-(4-Fluoro-benzyl)-piperidine-1-carboxvlic acid 4-hydrox

- 5a) 4-(Fluoro-benzyl)-piperidine-1-carboxylic acid 4-benzylox ‘

The titlé. compound is prepared from 4-benzyloxy-benzoyl. chloride and (4-fluoro-

25 ‘benzyl)-piperidine hydrochloride [J. Med. Chem., 35, 4903. (1992)]"according to the method
_ described in Example 1a. |

5b) 4-(4-Fluoro-benzyl)-piperidine-1-carboxylic acid 4-hydroxy-benzovlamide

The title compound is prepared from 4-(4-fluoro-benzyl)-piperidine-1-carboxylic acid 4-
benzyloxy-benzoylamide according tothe method described in Example 4b. Mp.: 168 °C.

30 ’ . . Example 6
4-(4-Meth l-be:n' 1)-piperidine-1-carboxylic acid 4-methanesulfonylamino benzo lamide ;
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8299. (2001)], 1.3 m (15 mml) of oxalyl chloride (A drich) and 10 nil of
1, 2-dichl oroethane is refluxed for 3 hours and then cooled to 5 C. 2.3 n
(12 mmol woofoosletodsset hyl - benzyl ) - pi peridine [J. Og. Q@%U%m&z@?’
(1999)] in 5 nil of 1,2-dichloroetharie is added drop w se below 10 C, 5 and
the reaction mxture is stirred at gﬁomterrperature for 5 hours. Then it is
poured into 25 mM of water, the reSultant crystals were coll ected by

filtration and washed with water to yield 2. 36 (55 %9 _of the title -
corrpoundA Wﬂﬂezﬁﬂ—lmomm)’&fd‘r tharnesakiony) lﬁéﬂln@‘gle amigg $h§Prg. Ghem., 66,

B I e T

2 CXéﬂl&e@ f6H InlkPardaRePoREPIoes %C.288 B hoB ©f d-@he@yl berdyBlpigeri@Ehes ol uti on

of 0.37 g (2.06 mml) of 2-oxo-2,3-dihydro-benzooxazol e-6- carboxylic acid
[ Eufd. ﬁrweehmeﬁﬁh 6:7163m(19l99é} in 5 em of 4 2-digPlorogthatiel js] added drop W@ﬁe below ] €kane and

di de.is added
B o300 Ao RO i Skl S ooth e e iy b Thef bl pfited g Ga 294
t empe mtew rt8e faatiltaft cBstald were kOB te® by Zhrafor and WEBIE AAH Wit exb JR1E2B6/i On s

added droE Wi se to the m xture. The reaction mxture is concentrated and
't he (3%%) elitheititle gompoursti Myy.: 204-20% Qﬂr,bdmhbg?fﬁm?mcn)g Ki esel gel 60 as

adsor bent (Merck) and chl oroforr‘rh %nol = 3:1 as eluent to yield 0.13 g
(35.3 %9 of the title corrpound 6 C (2-propanol). 7b)

4- BB sizyRbRREidsH i‘&bé’nz%‘oﬁihzole-G-carbon 1)-amide
hydro benzooxazo e conpound Ts prepared from
¢ am de according to the

e 203 e?t Eéh?ﬁﬁdﬂe%?m "B 3’5’1 &Nﬁ%ﬂﬁm ﬁﬁ?leoaﬁ?%‘wdmarﬁwxwmw ani de
8a) cﬂfo()f&yﬁ&;/é&d 3 SR Mg&gaz%c@}qp%eﬁl 9€29 145 g?%z 1, G304 %f A-dioxane and

- benzyl oxy- benzoyl am e t1.t1% conpou prepare from

4 bé)n]z;nll okgintethylfoyrhamidle dr3dml ér8omtio()4bf tidonyl bhibyibe iseidzy idjoppwisebelowid [ J.
Chem, 6j4.3763. (1999)] accord| ng to the_nethod descri bed in Exanple
§b)and. tbmff@PEloerwqoéﬁqi 9d Bt RO demperstueafos A4 hi dbgei19 ml of 25 %

1§_ PR AT s pe'éﬁi%f SRR B Fhesf8Bhon mixere i

4- benadneyed idzog | Rsidde i E@luhiﬁeclﬁBﬁnB@?m%)ﬁgCﬁsungdhbﬁl gekaomdse | b.
.. 101 C.  SUBSTI TUTE SHEET rgh ULE 26) WD 2006 66 PCT/ HU2005/ 000079
adsorbent (Merck) and chloroform : methanol = 3:1 as eluent to yield 0.13 g (35.3 %) of the title

compound, Mp.: 296 °C (2-propanol).

7b) 4-Benzyl-piperidine-1-carboxylic acid (2-ox0-2,3-dihydro-benzooxazole-6-carbonyl)-amide

20 . The title compound is prepared from 2-0x0-2,3-dihydro-benzooxazole-6-carboxylic acid
amide according to the method described in Example 6. Mp.: 174 °C.

Example 8
4-(4-tert-Butyl-benzyl)-piperidine-1-carboxylic acid 4-hydroxv-benzovlamide :

8a) 4-(4-tert-Butyl-benzyl)-piperidine-1-carboxylic acid 4-benzyloxy-benzoylamide

25 ’ The title compound is prepared from 4-benzyloxy-benzoyl chloride and 4-(4-tert-butyl-
‘benzyl)-piperidine [J. Org. Chem., 64, 3763. (1999)] according to -the method described in_
Example la. '

8b) 4-(4-tert-Butyl-benzyl)-piperidine-1-carboxylic acid 4-hydroxy-benzoylamide

The title compound is prepared from 4-(4-tert-butyl-benzyl)-piperidine-1-carboxylic acid
30  4-benzyloxy-benzoylamide according to the method described in Example Ib. Mp.: 101 °C.
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-19 Exanple 9 4-(4-Chl oro-phenoxy)-pi peridine-|-carboxylic acid

4- hydr oxy- benzoyl am de 9a) 4-(4-Chl oro-phenoxy) - pi peridin-1|-carboxylic acid

t ert - but wo swkeiossdrder argon, to a stirred solution of Ad@rAudesAGofo ol ) of

4- hydr oxy-piperidin-1- 5 carboxylic acid tert-butyl ester [Bioorg. Med.

Chem Lett., 10. 2815. (2000)] in 8 9n1 of dinethylformamde 3.0 g (60 %

75 mmol) of sodium hydride is added.”The reaction m xture is stirred at 40

Cfor 1 h, then 5.3 m (49.7 mmlg of 1-chloro-4-fluoro-benzene (Al drich) in
p wise at 20 C. The -reacti-on m xture

IS SEifFk ] 20 1 C e nol i s added drop
Wi S‘?‘ ! ' i idl oyd E‘ 5 hyl acetate. The
organic layer is dried over sodiumsulfate and concentrated. The residue is
puri 4 SN A0 AMOX VS 900 IRV LSIL 60 (Merck) as -adsor bent

and et hy "t 4 ‘-e“%h [ ; - 5 R estltdol
corrpound.Uﬁg.?:a?%ﬁ’ b3 %Af# ? -ng% g%ioc?rlpg%%(]ﬁ%g-'gi%élr%})d?%% %m?%é%é To a
sol udarbmxyhié atiOtert-butfl 2stér [Bivpeh. ddbd.oChematew., i10, @81yl (2006)]aine 80 ImDéf g (37.5
mol ), 15 of 4-(4-chl oro-phenoxy)-pi peridin-l-carpboxylic acid tert-hutyl

est eamwe@ygaa%%mdvﬁé) g 76 o> mproRtal sedivmydride jsaddsd - The reaption miKuredten

conc o i .01t at t I Il shed
¢ rDEl 3 80 0CRoPth Then SAaPUSY BBt - SlorSi o iRprerk (AR B d0 1 97E0.
196 & didethyHerldentide dy aitded dispayise at P& PE ditivarehetivarmiakirt iscstideed it 80 °C for 4
4-benzyl oxy-benzoyl am. de 20 The title conpound is prepared from

4- beh£polgdyo B F.Cz‘of//ml chethanelds added drqpwispy roErd igke ofjyaier angi exragted or di ng

t e i < . .
P B PRV R0, PR Arer Rl podih sufe sl soncentrated, Thepidhedty e e
titl A9 Leotims chirb Satgebhly m@iﬁgﬁéséggems@(mmmambrbﬁh@mi etiyl@cdtate ag boxyl i c
aci 4- ben_z%ll oxy-benzoyl am de_according to the nmethod described in Exanple
4b. ¢pent to gigldd 1. Bg@éa.ﬁé)@fj_l@nﬂ:.qom A8P-h9il - pi peri di ne-1-carboxylic acid

QX -_nzoovlea de iO&& 4- hC oxy et hyl - pi peri di ne-1-carboxylic acid 4
XY BENZOYT A e FHe =B Found is prepared from:

4- benzy| oRry » RenEBY bf 50 &lli e FRChytirédhesRacid sty aciafer 1,6l g@si.@%ﬁ&ﬂ 999
(197@@1] according to the method descri bed in Exanple [a. 30 10b)
25 Phefn dx(¢rebldngpheiqze)-piperidint 1-carbbxpligl acid atcitebutylhgsieroisy -addesiz olhearedction

mixture is stirred at 20 °C for 3 h, then concentrated to 50 ml. The pre_cipitatéd crystals are
filtered off, washed with ethyl acetate to yield 7.0 g (75.2 %) of the title compound. Mp.: 194-
196 °C.

9¢) 4-(4-Chloro-phenoxy)-piperidine-1-carboxylic acid 4-benzyloxy-benzoylamide

20 ~ The titl,el compound is prepared from 4-benzyloxy-benzoyl chloride and 4-(4-chloro-
phenoxy)-piperidine according to the method described in Example la.
9d) 4-(4-Chloro-phenoxy)-piperidine-1-carboxylic acid 4-hydroxy-benzoylamide

The title compound is prepared from 4-(4-chloro-phenoxy)-piperidine-1-carboxylic acid
4-benzyloxy-benzoylamide according to the method described in Examiple 4b. Mp.: 189 °C, ‘

25 ' Example 10
~ 4-Phenoxymethyl-piperidine-1-carboxylic acid 4-hydroxy-benzoylamide

10a) 4-Phenoxymethyl-piperidine-1-carboxylic acid 4-benzyloxy-benzoylamide
The' title compound is prepared from 4-benzyloxy-benzoyl chloride and 4-phenoxy- |
' methyl-piperidine [DE 254 999 (1977)] according to the method described in Example la. -

30  10b) 4-Phenoxymethyl-piperidine-1-carboxylic acid 4-hydroxy-benzoylamide .
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SUBSTI TUTE SHEET (RULE 26) WD 2006/ 010966 PCT/ HU2005/ 000079 -20 The title
conpound i s prepared from 4- phenoxynet hyl - pi peri di ne=l - carboxylic acid 4-
benzyl oxywdesgmydesén de according to the nmethod descri bedctmﬁmfm6@9l b. M.:
207 C. Exanple 11 4-(2,4-Difluoro-benzyl)-piperidine-I-carboxylic acid

4- hydr oxv- benzoylam de 5 ila)

4-(2.4-Difluoro-benzvlidene)-piperr dPn-1 - carboxylic acid tert-butyl ester
Under argon, to a stirred solution of 4.1 g (20.6 mmol ) of

N- (t ext - Bllteotie: gerbponyd) isJpreparpé fiodo Hephanckymetttyl pigeidite-neabpxyic acid 4-

(2, d|quo nz horjc a di el ster. [Eur. . JMed. Chim

Thefb é‘if?&‘("fé@ﬁ“?"ﬁfgs‘@‘h?mﬁﬁl adﬁ‘rﬁe‘i“ﬁ?ﬁf"oﬁ I bt 3086 ‘9% 32.5

mol ) of sodlumhydrlde S adde Hxapft @ The reaction mxture is 'stirred at

20 Cfor 4 h, 1 rri of ethanol |s added drop wi se, poured into 100 m of
rdDif] Y OXY hdhydrorambe yaidei s dried over

SOdI um suI fate andconcentrat ed The crude product Is used .in the next step.
BOrozbe idint1-cdyboxylic acid tert—but 1 ester

4-(2 4- Dl or benzvggm%egmtg' 252 R0 o e i B A a8 A

4- (2p1ﬁezqu6nle und 94@%@9 I5i HL1BE) M@er-aﬂhar&béﬁ@/ﬁ% adphsnc 81 d WsetRyl leStef frar Ty |
ester, 200 of ethanol and 0.5 d/ C catal yst i s hydrogenat ed.
Af t eMedCGhlpl dhen27 1845 Hd 992 dn |56rm1 thmaayléd)mmds 113 g () %ol 320fmmolhshed wit h

o R Bt Bl 3 g S R S oo OB Kl Py o voed
o ( 213%@5& k" WisE GithYdd kb 186 il &YSwABeardd éﬂueaceem@v Bt dﬁ cBe® pﬂ{ee&Tgidi@m

4- (2, 4-di fluoro-benzyl)-piperidin-I-carboxylic acid tert-butyl ester
accoladcmg dried bher sedivino sulfiss and loenbentrattd el @udbproifict:is 194 @ thembytistepcet at e-

&t 4-(2.4Di f benzyl a1 car boxyl a
 oeRR S E B B Mn 8 The 111 1e compount s pr epared Trom - .
4 bEPleMQ 4-BDERERY berI ) Hibd SR Lot gtidad @g@%ﬂ%nzy;) pi per i d| ne

according to € meLnhod described T exanpi
4- (2, 4-Di Al mrxme loé 1521 Ig) (1 p i emimdlnes- 4-(2;¢¢dh1b)o;b4benzqzhdd1e4p1bmddm>dyedﬂmxmwl am de

The title conpound is preparedfro
I ( 2040 et Pursh 5356200 3 0 (eGP b 05- & o M PAIS gatplist is hydrogenated. After

e DEBGAbBS SRE AU 1gd% ARANE N AbrPodkNFasllES B (S1ERG AR bl FEHBLE 4D

is concentrated. The crude product is used in the next step. Yield: 5.2 g (100 %). Mp.: oil.
11c¢) 4-(2 4-Difluoro-benzyl)-piperidine

The title compound is prepared from 4-(2,4-difluoro-benzyl)-piperidin-1-carboxylic acid
20  tert-butyl ester according to the method described in Example 9b. Mp.: 191 °C.(ethyl acetate-
diethyl ether).

11d) 4~(2.4-Difluoro-benzyl)-piperidine-1-carboxylic acid 4-benzyloxy-benzoylamide
The title compound is prepared from 4-benzyloxy-benzoyl chloride and 4-(2,4-difluoro-

benzyl)-piperidine according to the method described in Example 1a.
25 1le) 4-(24-Difluoro-benzyl)-piperidine-1-carboxylic acid 4-hydroxy-benzoylamide

The title compound is prepared from 4-(2,4-difluoro-benzyl)-piperidine-1-carboxylic acid
4-benzyloxy-benzoylamide according to the method described in Example 4b. Mp.: 168 °C.

Example 12 .
.- 4-Benzyl-piperidine-1-carboxylic acid 4-methanesulfonvlamino-benzovlamide :

30 The title compound is prepared from 4-methanesulfonylamino-benzamide and 4-béﬁzyl— :

piperidiﬁe according to the method described in Example 6. Mp.: 225-228 °C.
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4- Benzyl - pi peridi ne-|-carboxylic acid 4-nethanesul f onyl am no- benzoyl am de 30
The title conmpound is prepared from 4-net hanesul f onyl am no. - benzam de and
4- benzyl woRhgdiosisne according to the nmethod descri bed gayfRsaiRh@eR M. :
225-228 C. SUBSTI TUTE SHEET (RULE 26) WO 2006/ 010966 PCT/ 1T1J2005/ 000079
-21 Exanmple 13 4-Benzvl -piueridine:1-carboxylic acid 4-am no-benzoyl am de
13a) 4-Benzvl - pi peri di ne-1-car boxyl %]c acid 4-nitro-benzoylam de The title
conmpound i s prepared from 4-nitro-benzam de and 4- benzyl pi peridine 5
according to the method descri b@&amﬁiérrpl e 6. M.: 176-179 C. 13b)
| _ Ao NQs enzoyl am de The title

i : - . -carboxylic acid 4-hitro-
benl@&’)‘@m&%—%ﬁfeﬁ efﬂgcét‘%i[vtl@ a&aubﬂ&odﬁﬁﬁdwéaﬁdel n Exanple 1b. M.: 180-182
C. Exanpl'e 14710 4-Benzvl-prperidi ne-T-carboxylic acid :
4-acetyl The nuﬂbemmm ibe prepazeds tfrom ed-nétoo-benzemidg ahd7 @mylmmrﬁmf

benz lic _ac enzoylamde in 10 m of

gl cﬁF %ﬂgf‘ﬁgﬁ %&Wak% ﬁ’fﬁB‘Pf %?VI gﬁ'gﬁar{‘ﬁydri de in 1.3 nl of

ot B e o puriTied by column

ch [ omat f)@"ha pﬂéﬁ}eS wgmpg}mﬂ ds girepareds tﬁromlta‘FGbén)Lyllﬁpasdladémaﬂmmlla ﬁstldc Hindr®f or (T

rre ano 5 as e Y. e compound.
c&@Xlafﬁge E?C(‘)B‘?lg eﬁ’é’fides@%&aﬁ?g‘gi‘gp AEB@?‘Z Op\%ﬁ; lel di ne- 1- car boxyl i c

aC| d 4- (4-chl orobenzoyl am no) - bgnzey ﬁl@'ﬂlde To a stirred solution of 0.506 g

(1.5. mmol ) of- 4-benzyl - pi peri di boxylic acid 4- 20

1am deBéreykpig em’dimela:adlmﬁaaaﬂm-gc’etﬂammﬂ -pemroylamaidehyl amine in 5.5 m of
di chloro thaneO m 4- chl or g-.benzoyl loride i.n 1.1 ni
of di chl dPGhHFRdoyt @ngéafie gir'aaﬂqkf %fgi -Benzykrpiperidingd - 6 ACifH ARG | 5

stin bgﬁzq, a9 i1 f fmﬁP 1708 dritiR 1 &f |r & ar e

adde gﬁhl}l‘ errlgxl';)(li']lrﬂe(?f ﬁ%_ prg@%@ét@e rysta ysjoareeH%i ereg flf to yield

0. 4 Bachdprofmsthahe %)addéd titop wisd atd OCah{Tthe nehctidfp mixtBfelis ’s’ﬁhﬁed:at.ZOZE fiox Aphen 16
concentrated and the residue is purified by column chromatography using Kieselgel 60 (Merck)

.. o =

15 as adsorbent and chloroform : methanol = 95:5 as eluent to yield 0.6 g (31.6 %) of the title
| 'compound Mp.: 144-146 °C (diethyl-ether). '

Example 15 ,
4-Benzyl-piperidine-1-carboxylic acid 4-(4-chlorobenzoylamino)-benzoylamide

‘To a stirred solution of 0.506 g (1.5 mmol) of 4-benzyl-piperidine~1-carboxylic acid 4~

20 amino-benzoylamide and 0.25 ml (1.8 mmol) of triethylamine in 5.5 ml of &ichloromethane 0.23

ml (1.8 mmol) of 4-chloro-benzoyl chloride in 1.1 ml of dichloromethane is added drop wise at

10 °C. The reaction mixture is sﬁnéd at 20 °C for 2h. Then 50 ml of water and 50 ml of

chloroform are added to the mixture. The precipitated crystals are filtered off to yield 0418 g
(58.5 %) of the title compound. Mp.: 201-203 °C . '

25 Example 16

4-Benzyl-piperidine-1-carboxylic acid 4-benzoylamino-benzoylamide
The title compound is prepared from benzoyl chloride and 4-benzyl-piperidine-1--

carboxylic acid 4-amino-benzoylamide according to the method described in Example 15. Mp.:

©201-203°C. )
0 | Example17 |
. 4-Benzyl- i. eridine-l-carb(_)x lic acid 4- toluene-4-sulfonylamino)-benzo lamide
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4- Benzvl - pi peridi ne-I-carboxylic acid 4-benzoyl am no- benzoyl am de The title
conpound is prepared from benzoyl chloride and 4-benzyl -pi peridine-| -

car boxylwgzggd,ﬂogkgam no- benzoyl ani de according to the RARGhESGRETIOEd 1N
Exanpl e 15. Mp.: 201-203 C. 30 Exanple 17 4-Benzvl -piperidine-I-carboxylic

aci d 4-(tol uene-4-sul fonyl ami no) - be_ ovl at nide SUBSTI TUTE SHEET (RULE 26)
WO 2006/ 010966 PCT/ 11U2005/ 000079 2 The title conpound is prepared from

p-t ol uenesul fonyl chl qride and 4- benz eri dj pe- a oxyllc cid
glgm no- bE#zY t}q%ﬁﬁwnéd&@rw@fmnpﬁely H’g é%qudéi@aﬁ‘% j M.
(1H enzmﬁ-}%ggiofaéé%ar g@gﬁﬁﬁd[l%ﬂt gl?lb f[?ig%t (g)(refgéri?g ?’m?l%lng

conpd1B8ya0 ¥.4- benzyl pi peri di n- 1- car boxyl i c acid (3H

benzoi m dazol - 5- car bonyl ) - am del To a sgspeny on of 0.947 g (3. 08 mml) of
1H benzoi m dazol - 5- car boxyl i c act [Bull. Chem Soc. Jpn., 31, 252

chr o rmfiphelin gt cArtfpde Tobied 35?3“2'?& ofinl S Bty WKL,

m xt tiutomeric ogbianl tof rthem dt us e 4abreihzlpheridin¢Itbarboalic ohcid (3H-
4- benzyl p| per| di ne |s added The so obtained mxture is stirred at room
3 BBYEesoncentrated and the residue is purified by

ot ES‘SJ“"‘@ g FJ&@@%&@W&%%@J@@&@%@@ HMBbAy ARFaEMTT o 0T
168- [Bdl. Q:henﬂ.SOEXﬁIFﬁJJ | 12524{1968)3\411 popar ofil a&hdhlﬁﬂ;reﬂﬂnqu £ od¢5.d mmol) of
élH— benzotri azol - 5-car bon yl)-am de Ejghe other tautoneric formaof the

o%Hyl ghdoridenis rFZIQFCbP%ﬂP‘thPI%lérS gkt 80 3€i for C3Hhp dhg Geaction gixture is
o CaES’cﬁ&Y kd {gdrﬂl @%:%t%}e Jagh%sz%rue;g@@@ ’BQ{%J af% f&ghé’ i &’e% q58%e0t her

t aut oneri ¢ e conmpound s enzo car xyrlc acid

ani debtaied anigtise &"Giresd @ frodmStefhpbrdfire’ oVerRight, herbedieehtiatad ahd the-resitiomy! i
acid [Al drlch] in 200 m of dioxane 10 (137 nmol ) of thionyl chl orlde

and pudfied byl colummchromatasiaphy asing Idesstgel 60 as adsorbent (Merck) and chloroform :
methanol =9 : 1 as eluent to yield 145 mg (13 %) of the title compound. Mp.: 168-175 °C .

15 ' Example 19
4-Benzylpiperidine-1-carboxylic _acid _(1H-benzotriazol-5-carbonyl)-amide [the - other

, tautomerlc form of the compound is 4-benzylpiperidin-1-carboxylic acid (3H-benzotr1azol-

5-carbonvl)-am1de]

19a) 1H-Benzotriazol-5-catboxylic acid amide (the other tautomeric form of the comnound is

20  3H-benzotriazol-5-carboxvlic acid amide)

. To a suspension of 5.5 g (33.7 mmol) of benzotriazole-5-carboxylic acid [Aldnch] in 200
ml of dioxane 10 ml (137 mmol) of thionyl chloride and 0.5 ml dimethylformamide are added.
The reaction mixture is stirred at room temperature overnight, then concentrated. The residue is
gradually édded'to 50 ml of ammonium hydroxide at O °C, then the reaction mixture is stined at
25  room temperature for 1 h and concentrated. The residue is purified by column chromatography
using Kieselgel 60 as adsorbent (Merck) and chloroform : methanol =4 : 1 as eluent to y.ield,S 36
g (98 %) of the title compound. Mp.: 208-305 °C.. | | |
19b) 4-Benzylpiperidine-1-carboxylic _acid _(1H-benzotriazol-5-carbonyl)-amide .[gﬁe other

tautomeric form of the compound is 4-benzylpiperidin-1-carboxylic acid’ (3H-benzotriazol-5-

30 -‘carb‘on 1)-amide
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The reaction mxture is stirred at room tenperature overnight, then
concentrated. The residue is gradually added to 50 m of amoni um hydr oxi de
at 0 C, weemoé/imodeeaction mixture is stirred at 25 roompdpRpSHdbetos for 1 h
and concentrated. The residue is purified by colum chronat ography using

Ki esel gel 60 as adsorbent (Merck) and chloroform: nethanol = 4 : 1 as
eluent to yield 5.36 g (98 % of tRe title conpound. M.: 298-305 C . 19b)
4- Benzyl pi peri di ne- 1- carboxylic acid (1H benzotrazol -5-carbonyl)-am de fthe
ot her  tBhd tittercompbundrisoprepired doom difrtienzotrinzbehzgbpkylir acidranhide anddxyl i ¢

acid H: benzotriazol L5- 30 carbon -.am de | T, EET (RULE 26) WO
20 k| %BIHWF%Q&‘? 8’6666}50‘{ g@gﬁ%@nﬁw{glemngg- éggr gpar ed from
1H benzotri azol - 5- car boxylic acma@_ﬂ'é}m and 4- benzyl pi peridi ne according to

97.5-100 C . Exanple 20
I-banzatriazol-5-carbonyl)-amide [the

BDED ARk ongaty o oF, St Eodnonnd s Hed fuorabahal piesidind carbosie st "
(3@53ﬁdtﬁaz(ﬂ15_&rﬁaﬁﬂ2QTM_Ji,)é]am del The title conpound is prepared from
1H-Denzotrrazorl - 5- oXyT1c acid am de and 4-(4- fluorobenzyl)piperidine
[J. Med. Tightitle coBpounddid Prepatke@feoh 1abbenzdiriagolt Bcarthexyliet dvadi avhidecanddle@- i n

Exagpl e, 18.. . ..125-129 10 e 4- Bepzy| pi peridi pe-1-car.boxylic
o HRqroRE e AEA b s Che. s THE (1) smbents o6 Tschod feserifedim,

| HE e 18CRIt lihgogci d ami de [Heterocycles, 34, 1169, (1992)] and

4- benz Si Selra{pgﬁ)ﬁé 1ggcgrdi ng to the nethod described in Exanple 18. M.:
1010-112C. 15 Exanple 22 4-(4- FExampléZhzyl ) - pi peri dine-1-carboxylic acid

4-acet yl am no; henzoyl amide A m xture of 1.4 g (8 mmol) of
St g ac = = 94.. (1912)], 1.05 m (12
nol ) of

pipiperidi 2 .5 ; : ( f ;
nour & andt fu borl i froBhila il Utipdor 3ty AR AG0A loikbyci o, o1
4- (#1469, l(WQE—)pﬁqikZXllb)enﬁillﬁi?éridiﬁé aeco2@inf \tel tiac filetiot iR s@itdd An Exdmpf]d 88 nMp): ) . of
tri 1e{oh_i/luacr’ncne in 8 m of 1,2-dichloroethane is added drop

EEi

15 Example 22
4-(4-Fluoro-benzyl)-piperidine-1-carboxylic acid 4-acetylamino-benzoylamide

A mixture of 1.4 g (8 mmol) of 4-acetylamino-benzamide [J. Amer. Chem. Soc., 34, 694..
(1912)}, 1.05 ml (12 mmol) of oxalyl chloride and 8 ml of 1,2-dichloroethane is reﬂuxed for 3
hours and then cooled to 5 °C. A solution of 2.8 g (12 mmol) of 4—(4-ﬂuoro-benz$d)-piper"1‘dine
20 - hydrochloride and 2.5 ml (18 mmol) of triethylamine in 8 ml of 1,2-dichloroethane is added drop
wise below 10 °C, and the reaction mixture is stirred at room temperature for 10 hours. Then 25
ml of water is added to the mixture, the organic layer is separated and the water phase is extracted
three times with 20 ml of chloroform. The combined organic layers are dried over sodium sulfate,
concentrated ar_id the residue is purified by column chromatography using Kieselgel 60 as
25  adsorbent (Merck) and chloroform : methanol =99 : 1 as eluent to yield 0.65 g (20 %) of the title
compound. Mp.: 156-171 °C (decomp.diethylether). |

, Example 23 »
4-(4-Chloro-phenoxy)-piperidine-1-carboxylic acid 4-acetylamino-benzoylamide

The title compound is prepared from 4-(4-chloro-phenoxy)-piperidine and 4-acetyl amino-

30  benzamide according to the method described in Example 22. Mp.: 79 °C (decomp. diethylether).
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wi se below 10 C, and the reaction mxture is stirred at roomtenperature for
10 hours. Then 25 mM of water is added to the m xture, the organic |layer is
separ at edv@ogbsoiwssvat er phase is extracted three tinmespe/i2edobdoref

chl oroform The conbi ned organic |ayers are dried over sodiumsulfate,
concentrated and the residue is purjified by colum chromatography using

Ki esel gel 60 as 25 adsorbent (Mercky and chloroform: nethanol = 99 : 1 as
eluent to yield 0.65 g (20 %9 of the title conmpound. M.: 156-171 C

(decorrp di et hyl ether). Exanple Zixample 24
i ]!I%Pﬁgnzoyl am de
nd

%Q&!}I%Po pxg{ b 1}3&%

4 acet yI Tam nitte 3ooapozAiTi i pepaedli rfgoxho 4-(neﬂmtﬁmdy1¢@muhxed and Ekanpl e
22. M. : C (deconp. diet hyI et her). SUBSTI TUTE SHEET (RULE 26) WO
200@@1@9@# Demzagudin3gording opthe matkoddescribed i Example 22. Mp:: 221-

4- (@Eloe%&gmpoquyl ) - pi peri di ne-1-carboxylic acid 4-net hanesul fonyl am no
benzoyl am de he title conpound is prepared from :

4- (4-fluro-benzyl)-piperidine antkan tzjsanes_ul f onyl am no- benzam de according

¢ ‘ DO iding 7 ' fonylaming planiide
benzo | a ' .
4- (4 Xm T, f}ﬁ E@ﬁn‘d ﬁa%‘?ﬁpﬁ#%%‘*i‘*%ﬁﬁo"% ?ﬂ %&fﬁi‘ge%%%saaﬂﬁi tx g 10
t he pebidntide dadedih®artht inddicingeb@ibéd in NRamplé QzCMpd ei@@@(de@brﬁp hﬁéﬂeﬁa@ér) 10
thhod B _(solld phase synt hesis) Exanple 26

- ( ' SQAS SPIBeHENi ne- 1- car boxylic acid 4-hydroxy- benzoyl am de
26a) (3 Met hoxy- benzyl) pi peridige Thle itle conpound is prepared from
N-(tert-butoxycarbonyl)-4-piperi (3- 15 net hoxy-benzyl) - phosphoric
act di-( Bleltitxyetidnd{1) plpertdiie- 1. GiBdRyiSatid 4 H9dr 5 Menabilinid76) | | according to
t he 0 escCri be anpl e droxybenzan de anchor ed

ont ol@b(érMeﬂnombpumémejL@a@ g (6.288 mol) of Wang resin (Novabi ochem
CapaC| ty: "The gﬂe co%ipound is prepared from N-(tert-butoxycarbonyl)-4-piperidone and (3-
15 methoxy-benzyl)-phosphonc acid diethyl ester [J. Amer. Chem. Soc., 98, 5574-5581.(1976)}
according to the method described in Example 11a-11c.
26b) 4-Hydroxybenzamide anchored onto resin _
A mixture of 7.86 g (6.288 mmol) of Wang resin (Novabiochem; capacity: 0.8 mNﬂg;
size: 100-200 mesh), 200 ml of tetrahydrofuran, 2.9 g (21.1 mmol) of 4-hydroxybenzamide
20 (Aldrich), 6.3 g (24.0 mmol) of triphenylphosphine is stirred at 0 °C for 20 min, thél'; 3.8 ml (24.1
mmol) of diethyl azodicarboxylate is added. The reaction. mixture is stirred at 20 °C for 24 h,
then the product is filtered off, washed twice with 300 ml of dimethylformamide, ‘twice with 200
ml of tetrahydrofuran, twice with 300 ml of methanol and twice with 200 ml of tetrahydrofuran.
The product is dried at room temperature to yield 8.8 g of the title compound.

25 -benzovylamide anchored onto

-benzvl)-piperidine-1-carboxyvlic acid 4-hydrox

To a mixture of 0.2 g (0.14 mmol) of 4-hydroxybenzamide obtained in the previous step
in 4 ml of 1,2-dichloroethane 40 ul (0.46 mmol) of oxalyl chloride is added. The reaction mixture -

is shaken at 75 °C for 0.5 h, cooled to 20 °C and 150 wl (0.86 mmol) of N,N--
30 diisopropylethylamine, 2 ml of 1,2-dichloroethane, 85 mg (0.41 mmol) of (3-méthoxy—benzyl)- »
piperidine are added. The reaction mixture is shaken for 1 h. Then the resin is filtered off and |
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size: 100-200 nesh), 200 nil of tetrahydrofuran, 2.9 g (21.1 mol)  of

4- hydr oxybenzam de 20 (Al drich), 6.3 g (24.0 mmol) of triphenyl phosphine is

stirred avoQods/oiews620 min, then 3.8 m (24.1 mmol) of d

azodi carboxyl ate is added. The reaction. mxture is sti Irl)‘?terﬁﬁmosé%o@for 24

h, then the product is filtered off, washed twice with 300 nl of

di met hyl f or mani de, . twi ce with 200 %5 of tetrahydrofuran, twice with 300 m

of methanol and twice with 200 m of tetrahydrofuran. The product is dried

at rvomshed éinpanmes with 4 ml\of eichi@otethané anhdthrde times evithpd i cbf naFhaAGL; finally

4- ( 3- Met hoxy benéé %dx%gloe“ di ne- 1-carboxylic acid 4-hvdroxv-benzoyl am de

anc REABGWGS: with 4 gl o OfO|ethaRG. e of 0.2 g (0.14 nmol) of 4-hydroxybenzani de

Obt 260995 Ml PEEA N Betlaf-1 Ll Siliclacill4 Hydtofy-blIAYREgEne 40 Pl (0. 46
mol7)—of —oxar yf chilorfrde 1s added. e reactron mxture 15 shaken at 75 C

for 0.5 M ndoatesst 4-3- ﬁ@mﬁxﬁrbdnz'y@@plpénd]ﬁb-%anmyﬁc adid Nﬂydﬁﬁiy-benzoylamlde

di i sopropyl ethylamne, 2 nil of 2- di ch] or oet hane, Tr:& go 41 mmol) of

63- ARChYeY opimEesim) andnd el o de: ;@ éméﬂ’é?eaf triffporpacstie |a51:4 ichlgramsthang H%lken for

I fin I

2006/%%%8%% Em@b %,3%0158%% ‘% washed 5#”.@5% %Hrrgéss bl ol d@}#gg%mm
di c T anebihafiltatdis tdonemtiatede Thavirésidué isvpuifiedey belnain cromatogiephygsing tw ce
with 4 r{1 of di chI or onet hane.  26d)
4- ( Ficesleed 60 ap adsaybont Merck) @%@hlenéaﬂﬂfé%}aplc“ac]l e eluentde gield bémarfithe ani de A
m Xt t hoxy- benzyl ) - pi peri di ne-1-carboxylic acid

g.[eog(oy ogéo?kylngr%@%e 5 anchored onto resin and 3 ml of a 1 : 10 mxture
mf trlfl uoroacetic acid : dichl oEQmEtm'pe is shaken for 2 h. Then the resin
S flltered off and vvashed tWI ce Wt .o m of dICh| oronethane. The
conttzhe : : : DAY AFOrDY-D el L& 2d by col um

Jl —
et ﬁZﬁéf’gfh%% c%r#fsoﬂgv ?@%?8%%8%081 ﬁ-p?fdﬁps tﬁwﬂt e“r%% (RE st a6 181
4. 163909 aboordiid & tB¢ mefidddies@ibed! i Exadple\re! k'O4ps31i di ne- | - car boxyl i c acid

4- hydr oxv- benzoyl am de The title conpound is prepared from
4-(2- ptonI ethyl) plperldlne [M 38. 161. (1905)] according to
I

¥ ( MERSmYHo- ety pieridiy erhreal pgid dchy nZ0V AXgICe y benzoyl ami de
28a). 4-(Phenylthio-methyl)-piperidine-1-carboxylic acid tert-butvl ester .

Under argon, to a stirred solution of 1.1 ml (10.7 mmol) of benzenethiol (Aldrich) in 20

ml of dimethylformamide 0.5 g (60 % , 12.5 mmol) of sodium hydride is added . The reaction
mixture is stirred at 20 °C for 0.5 h, then 3.0 g (10.2 mmol) of 4-methanesulfonyloxymethyl-

20 - piperidine-1-carboxylic acid tert-butyl ester [Bioorg. Med. Chem. Lett., 11, 3161-3164. (2001)]
" in 10 ml of dimethylformamide is added drop wise at 20 °C. The reaction mixture is stirred at 20
°C for 3 h, 1 ml of ethanol is added drop wise, poured into 100 ml of water and extracted with

chloroform. The organic layer is dried over sodium sulfate and concentrated to yield 3.2 g of the.
. title compound as oil.
25 28b) 4 Ehenylthio—methyl)-piperidihe hydrochloride
To a solution of 50 ml of 2.5 M hydrochloric acid in ethyl acetate 3.2 g (~10 mmol) of 4-
(phenylthio~me£hy1)-piperidjne-1-carboxylic acid tert-butyl ester is added. The reaction mixture is
stirred at 20 °C for 3 h. The precipitated crystals are filtered off, washed with ethyl acetate to
yield 2.18 g (89 %) of the title compound. Mp.: 183-184 °C. '

D-piperidine-1-carboxvlic acid 4-hydrox

30 -benzovylamide
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28a). 4-(Phenylthio-nmethyl)-piperidine-|-carboxylic acid tert-butyl ester
Under argon, to a stirred solution of 1.1 m (10.7 nmol) of benzenethi ol

(Al dri chyolab of dinmethylfornmanide 0.5 g (60 %, f sodium
hydri der\l)vs zacfgl]q‘c)ll%Ed The reaction mxture is stirred at ngﬂﬁnfﬁ%grm%mg h, then
3.0 g (10.2 mmol) of 4-net hanesulf%%yl oxynet hyl 20 pi peridi ne-1-car boxyI I C
acid tert-butyl ester [Bioorg. Med““Chem Lett., 11. 3161-3164. (2001)] in
10 M of dinmethylformam de is added drop wise at 20 C. The reaction mxture
i's stirrBe title 20mpouicois prepared from df(phanylihiotmpthyRpipstidincopeondieg tp®ar ed into

100 f chl oroform The organic layer is dried
ove %8@%%%@%%%@%&5@% gt%mr"at ed to yield 3.2 g of the title conmpound
as oil. 25 28b) 4-(Phenylthio- m@ﬁge@ peri di ne hydrochl oride To a sol ution
of 50 nil of 2 5 I}/Ihydrochl oricacrd Tn eth3(/1l acetate 3 2 g (-10 mmol) of 4-

- ( phébdAL] 3 A ) ARG er i s added.
he rea |o mxture I,S. Lrr at h The reC| crystals

Sre i1t HOgHEfonbdiatci %ere%ec@?mrr e rop Yok P@gnémegﬁ BrEol e

ti tbﬁezﬁoim%%g (19P9Y) ad&Rdib84o Qe@neﬂ%ﬁ @éﬁbedexample 26.k'=4.421.

4- (Phenyl't"hl o- net hyl') - pi peri di ne-1-carboxylic acid 4-hydroxy-benzoyl am de

SUBSTI TUTE SHEET (RULE 26) WO 2@@1_&6 PCT/ HU2005/ 000079 -26 The title
4- h lldlrbe according to the

4- (4 Tri Thélﬁﬂ@ %ﬁx%ﬁhnd)?snﬁx_lﬁé;hﬁre& iEfR 8] nQB Qf‘dlﬂu&%fﬂéﬁ%)\rﬁ bﬁ;eﬁ&in@ 1. Org. Chem,
4- hvdr oxv- benzoyl am de 5 e title conpound is prepared

18- ( 44,3768 1 (189Diracdoyding emthg njethmidpteséritied én Faample@6. k'erﬂesﬂz_ 64, 3763. (1999)]

according to the nethod descri big i n Eﬁfrrpl e 26. k"= 4.421. Exanple 30
4- (3, 4- D| fl uoro benzyl ) - p| per| d 1 boxylic acid 4-hydroxy-benzoyl am de

ﬁ'%h ge- benzyl)-piperidine [I.

g ’ 0 9% met hod described in
Exanpl e Phe Memoﬁlﬂ)ﬁﬁd 1E>paépafea f3dm 44ppoI?Dixylpilx¢ndﬁlepHr |M¢:d1€hém(;@1§)6&9l ic acid

4- hvdr oxv- benzoyl am de_ The title conmpound i s prepared from
o-ptE Byt docabed sniplods X Kb 15
15 Example 32
4-( 3-Methyl-benle!-gigeridine—l-carboxylic acid 4-hydroxy-benzoylamide
32a) 4-(3-Methyl-benzyl)-piperidine
The title compound is prepared from N-(tert-butoxycarbonyl)-4-piperidone and (3-methyl-
benzyl)-phosphoric acid diethyl ester [Tetrahedron, 55, 2671-2686. (1999)] according to the
20 method described in Example 11a-11c. |

32b) 4-(3-Methyl-benzyl)-piperidine-1-carboxvlic acid 4-hydrox

-benzo lanﬁde

The title compound is prepared from 4-(3-methyl-benzyl)-piperidine aceording to the
method described in Example 26. k'= 4.384.

. Example 33 _
25 i 4-(4-Fluoro-phenoxy)-piperidine-1-carboxylic acid 4-hydroxy-benzoylamide

33a) (4-Fluoro-phenoxy)-piperidine

The title compouﬁd is prepared from 1,4-difluoro-benzene according to the method

described in Example 9a-9b.

33b) 4-(4-Fluoro-phenoxy)-piperidine-1-carboxylic acid 4-hydroxy-benzoylamide

30 The title compound is prepared from (4-fluoro-phenoxy)-piperidine according to the -

method described in Example 26. k'= 3.997.
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(1978)] according to the nethod described in Exanple 26. k'= 4.15. 15
Exanple 32 4- (3 Met hyl - benzvl) - pi peri di ne-1-carboxylic acid

4- hvdro g[ﬁ? m de 32a) 4-(3-Methyl-benz3l) - peri dpgeaiieusiovdore conpound
IS prepare rom (tert-butoxycarbonyl)-4-piperidone and. (3-nethyl-
benzyl ) - phosphoric acid di ethyl est Jé [ Tetrahedron, 55, 2671-2686. (1999)]
according to the zo nmethod describé&d in Exanple 1l a-11c. 32b) -

4- (3- Met hyl - benzyl ) - pi peri di ne-| - car bOXé| ic acid 4-hvdroxv-benzovl am de The

title conpound is prepared from#X hyI benzyl) pi peri dine according to
Zf“(a ARl ty%%gféﬂeg_ﬁﬂ-étﬁ Wt 4.

33a) (4- Ifﬂwommh@nﬁﬁd/)s-mméd ﬂbma [Et(a manb;ey pmipgwnl@l] plpaﬁeimaawdrdimg)m
1, 4-di fl uor o- henzene accordi ng to the method described in Exanple 9a-9b.
o

33b)t04he(mctim@é¢&9nbﬁ%mﬁmmm¢a kA8 | - car boxyl i c acid
- hvdr oxv- benzoyl am de 30 The tlt is ﬁﬁrg%ound Is prepared from

4-f | uor o- phenoxy) - pi peri di ne ac o the method described in Exanple
26. #—'(Sga&%en%%ﬁ% - BlolFbox it hdid 4y di6k v Bewidyihhiae PCT/ HU2005/ 000079
- 27 Exarrp3e 4 4-f2-(4-Methoxy- phenyl) - et hvlT-pi peridi ne-1-carboxylic acid

4- hy#faddy36aaperbengylapipaniding j t [ e conpound is prepared from

412 (4 NGRS BN TRPRY Gl BRoRRARIS) 1% pbSiddtE At hgfhnioscr T bed

i n Exanple
4- (Bbéﬁxﬁm@h Béié cif Idmyl@s@ef&nqmamudm ¢15120d7498% d00Y)] hededivg ®ithéle  35a)

enzyl | - pi peridine The title conpound is prepared from

W(t@p%gédmmp@hmtﬁﬁmnle AlpiPeri done and (3-cyano- benzyl)-phosphoric acid
di et 39b) 4-1 _, -__nL_ 'g—,q]darbégxylzganZ%%groxg/%ggzlc)v]l a,%cordl ng to the 10
The title compound is prepared .from 4-(3-cyano-benzyl)-piperidine according to the

method described in Example 26. k'= 4.048.
Example 36
15  4-(2-Ethoxy-phenoxy)-piperidine-1-carboxylic acid 4-hydroxy-benzoylamide
36a) 4~§2—EthoXy-ghenoxyz-gipeﬂdin e
The title compound is prepared from 1-ethoxy-2-fluoro-benzene [Chem.Zentralbl., 84,
760. (1913)] accordmg to the method described in Example 9a-9b.-

36b) 4-(2-Fthoxy-phenoxy)-piperidine-1-carboxylic acid 4-hydroxy-benzoylamide

20 The title compound is prepared from 4-(2-ethoxy-phenoxy)-piperidine according to the
method described in Example 26. k'=3.956.

Example 37
N 4-(3-Fluoro-benzyl)-piperidine-1-carboxylic acid 4-hvdroxv-benz9ylamide3

'37a) 4-(3-Fluoro-benzyl)-piperidine

25 - . The title compound is prepared from N—(tert—butoxycarbonyl)—4-p1per1done and (3-ﬂuoro-
benzyl) phosphoric acid diethyl ester [Org.Magn.Reson., 9, 35 (1977)] according to the method:
described in Example 11a-11c.

37b) 4-(3-Fluoro-benzyl)-piperidine-1-carboxylic acid 4-hydroxy-benzoylamide

" The title compound is prepared from 4-(3-fluoro-benzyl)-piperidine according to the
30 method described in Example 26. k'= 4.256.
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35b) 4-(3-Cyano-benzyl)-pi peridi ne-1-carboxylic acid 4-hydroxy-benzovl am de
The title conmpound is prepared from 4-(3-Cyano-benzyl)-pi peridi ne accordi ng
to the wetdewhiewscri bed in Exanple 26. k'= 4.048. ExamehandHosduooro

4- (2- Et hoxv- phenoxy) - pi peri di ne-1-carboxylic acid 4-hydroxy-benzovl anm de
36a) 4-(2-Et hoxv-phenoxy) - pi peri di The title conmpound is prepared from

1- et hoxy- 2-fl uor o- benzene [ Chem Zerfral bl., 84 760. (1913)] according to

t he net hod descri bed in Exanpl e 9a-9b. 36b

14- ( 2- Et hoxy- phenoxy) - pi peri di nEXpmple 3xy| i c aci d 4- hydr oxy- benzoyl ani de 20
The, b C .80 far {2 ~nhenoxy) - pi peri di ne

ac 4- Hl(%( Hﬂﬂéi Dok §8d4 rox %et?i Q k' = 3. 956. Exanple 37

4- ( 3- Fl upeotiie Rawtippuriti Reprefird@-ftont ALpiRxyty-gipasditie 47. Nyld O Yedg 170060 de
.37a) 443-Fl uoro-benzyl)-piperidine 25 The title conpound is prepared from
N- (§18Y4) secossipe io Bempathadideserikad; ig dirampkedo. K's-3T78b6r o-  benzyl ) - phosphoric acid
5di ethyl ester [Org. Magn. Reson. , 51436977)] according to the nethod
described in Exanple 1lla-1llc. SPF%#}‘—L—

4- (31 E(4pIyarbenBitZoylth Bedrh Sy INpiperidih £2°@¥-nieth Ait-benzbid e dipthybaperov| ani de The
title conpound prepared from 4-(3-fluoro-benzyl)-piperidine according to
t he3223d-(delylpihs rPEBEEEICe 26. k' = 4. 256. SUBSTI TUTE SHEET (RULE

29,10, 48 B SRR G AR 4

Cc onpethiadydashdiiyEPenzgT-phoshofic RN @iethyD eftar [ N€14072] Wesbrdigganithe Aéthod000.
(1974)] %’tc_cordi n toI{hh?Hrret hod degl;:ypi bed in Exanpl e ZG.QE' = 3.786: 5
1Ex adgsicrbegbin Example 11a-11c.

~3'1'.”8t11§1'1._ Im-u[ret h Idl -Qenzal ct ?m d
T =Pt e .

S7yclboN} oche Pl e HERecaR g

to the method described in Example 26. k'=3.935.

Example 40
15  Preparation of pharmaceutical 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 maghesium stearate, 1-3 % of
» colloid silicon dioxide and 2-7 % of ultraamylopectin are mixed, then are granulated by wet
20  granulation and pressed to tablets.

b) Dragées, filmcoated tablets:

The tablets made according to the method described above are coated by a layer
consisting of entero- or gastrosolvent film, or of sugar and talc. The dragées are polished by a

- mixture of beeswax and carnuba wax. |
25 .C‘Z Capsules: ) .

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

d) Suspensions: | | '
30 Ingrediepts: 0.01-15 % of active ingredient of formula (I), 0.1-2 % of sodium hydroxﬁde,
0.1-3 % of citric acid, 0.05-0.2 % of nipagin (sodium methyl 4-hydroxybenzoate), 0.005-0.02 %
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met hoxycar bonyl - benzyl ) - phosphoric acid diethyl ester [DE 1112072] according
to the method 10 described in Exanple Ila-I lc. 39b) 4-f

1- (4- Hy dix@avobeivsgyv| car banoyl ) - pi peri done- 4- vl - met hvl | - hefaBhdsA6dosh et hyl
ester The title conmpound is prepared from

4- (.4- met hoxycar bonyl - benzyl ) - pi peri di ne according to the method descri bed
in Exanple 26. k'= 3.935. Exanple 40~ 15 Preparati on of pharnmaceuti cal
conpositions: a) Tablets: 0.01-50 % of active ingredient of formula (1,)

15- 56 nipasyl, DAAHS &b ofscastooral dpolyasribic Gcidy Arlch % HFOS % efapoh Pu-hyb of

pyrrol i done =5 - %0,0f . t 1-3 % of , nraghes 1-3 % of

col PSYWi %F’Ecla%&&@%’%%&ﬁﬁ%‘ (29 " ?“Slff’l‘i”z?gﬂﬁdo%(&@ %gé(ﬁé&}ﬁdx‘@ ?r"t hen are
granul at gg sbhtivelof ndPagii and lcafic fidanBOPLESS Bidtilled bWabiretAbopvl 1984848,
filnmcoated tablets: The tabl ets nade according to the nethod descri bed above

ar e spafhpettiony vaderayigerous shisting, iand thef sadwtiay i5- lebir togtiand: fosdi0vkhb. Themtheor of

. | c. The d . | j,shed b 7 b b d
oo AnRR e H'2 S 80 ERuRE S hRORBeoU frylbd b bl RIS RER BRI, (1)
1S cltudlicxadtiveiy TvbYhre SULEP T sdBInB 0TG40 carfibabe BotidingRaihoh diastiase, 1-3

% of coll oi icon di oxi de and O. -3 % of magnesium stearate are

t hosmay ppiions sedisuspheded; with pe inwersagdomoghnizaigh anailyethe suspandion isddledn har d

gel ati n,capsul es. .d) ,Suspepsi.ons:, 30 I nqgredients:. 0.01-15 % of ,actjve
PP i RSe Bpsh youiigs ithodigilia piler SRS MR AR K eSO BIER G, (1 ¢
aci @olifld @atRc2 &{pﬁfenﬂi pagi n (sodi um net hyl" 4- hydr oxybenzoate), 0.005-0.02 %
SUBSTI TUTE S EET (RULE 26) WD 2006/ 010966 PCT/ 11U2005/ 000079 -29 of

1Ai pgkduppwitogie. 5 % of carbopol (polyacrilic acid), 0.1-5 % of 96 % et hanol,
0.1-1 % of flavoring agent,. 20:70. % of sorbitol (;70.% 01)s S0l ution) and
3050 o6 5P el PPUORAD DR 15 L ENE eEre PR REPHA A 1 20 GldRieRen 2
of disSihi , | of! Ia; I 1o Wb ous

ot i ROty WEEL (uGESRODR, of lefBG SugSsitrT Hor RBRRIS P ReHBLH s MRS i um
hy drcosledietoi 85 1°Ghidnd ofhed sikfutd @ff active ringrefiient qnd olastosolisitmixed ofin #towfitht ol and

fin%loly t he

mogenizator. The obtained mixture is mould in cooled forms.

15  f) Lyophilized powder ampoule compositions:

A 5 % solution of mannitol or lactose is made with bidistilled water for injection use, and
the solution is filtered so as to have sterile solution. A 0.01-5 % solution of the active ingredient
of formula (f) 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

20  portions into ampéules, 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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et hanolic raspberry flavor are added with stirring. To this carrier the
active ingredient is added in snmall portions and suspended with an
i mver si N RIRe@sszat or. Finally the suspension is fill®ed/mifoltuohfe desired
final volunme with distilled water and the suspension syrup Is passed through
a. colloid mlling equipnent. 10 e) Suppositories: For each suppository
-0.01-15% of active ingredient of f la (1) and 1-20% of | actose  are
t horoughly m xed, then 50-95% of adeps pro suppository (for exanple Wtepsol
4) Wéhateve ddim iscool ed to 35 C and the mi xture, of active ingredient and
| actose js.mxed in it wth ho eni zator. The obtained m xture is nould in
cool ed fhﬁﬂﬁyﬁ?goy‘HE98ﬁmN¥$?%ﬁﬂ%¥ﬂ£@? ampoul e conpositions: A 5 % sol ution
of mannitol or lactose is made with bidistilled water for injection use, and
the solution is filtered so as to have sterile solution. A 0.01-5 % sol ution
of the active ingfedient of formula (I)is also mad€ with bidistilled water
for injection use,\ and this solution is as to have sterile
solution. These twe&' sokutions are fC conditions, filled in
1 m 20 portions ; npouleg)is | yophili zed,
and the anpoul es ag « : * t he anpoul es
are dissolved in =1 | e wet er . (physi odogy cal ) steril e aqueous
sodi um chl ori de gol uti on kjeforelladm ni strati on. SUBSJyl TUTE SHEET ( RULE 26)
WO 2006/ 010966 PCT/ HU2005/0007¢ -30 Wat we claimis: 1. New benzoyl urea
derivatives of formula (1) XIl Z YV OOS5 wherein the neaning of X and Y
$ndependently are hydrogen atom hydroxy, benzyloxy, amno, nitro, Cl-C4
alkyliyltoggnido.op%ionally substituted with a hal ogen atom or hal ogen
at ofve 2EEH2 B MEAPRE R0y | ani do optional |y substituted with a hal ogen atom or
hal t 5 I t i QRahdY std,fyted with
nal oo 8, BEperdidy A8, Byigtn HORLT nGBORA! WRKLIGY, | AREGY HGSCCY
alkylsulfonamido optionally substituted with a halogen atom or halogen atoms, C;-Cy4

alkanoylamido optionally substituted with a halogen atom or halogen atoms, C;-Cy
10 alkoxy, aroyl-carbamoyl optionally substituted with halogen atom or Cl-,Cz; alkyl or
' C,-C4 alkoxycarbonyl group, or
the neighboring X and Y groups optionally form 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,
15 oxo- or thioxo-pyrrolidine,. pyrazole, pyrazolidine, imidazole, imidazolidine, oxo- or
thioxo-imidazole or imidazolidine, 1,4-oxazine, oxazole, oxazolidine, triazole, 0Xo- or
thioxo-oxazolidine, or 3-oxo0-1,4-oxazine ring,
VandZ independently are hydrogen or halogen atom, cyano, C;-Cs; alkyl, C;-C4 alkoxy,
trifluoromethyl, hydroxy or optionally esterized carboxyl group,
20 W is oxygen atom, as well as C;-Cy alkylene, C;-C4 alkenylene, aminodarbonyl, -NI-_I—,'
N(alkyl)-, -CHz0-, -CH,S-, -CH(OH)-, -OCH,- group, - wherein the meaning of alkyl
‘ is a C;-C, alkyl group -, _ » | ,
‘v{.'hen the dotted bonds ( -— ) represent simple C-C bonds then U is hydroxy groﬁp. or hydrogen
atom or ' '
25  when W is C;-C, alkylene or Cp-Cy alkenylene group, then one of the dotted bonds ( - ) can-
' represent a further double C-C bond and in this case U means an electron pair, which

participate in the double bbnd ‘
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C -C4 al koxycarbonyl group, or the neighboring X and Y groups optionally
formtogether with one or nore identical or different additional hetero

at om andyoGhig/eassds0r - CH2- groups an optional |y substi tpatraty2ods0b00menber ed
hono- or heterocyclic ring, preferably norpholine, pyrrole, pyrrolidine, 15
- 0X0- or thioxo-pyrrolidine,.pyrazolg pyrazol i di ne, imdazole,

i m dazolidine, oxo- or thioxo-imd Eble or imdazolidine, '1,4-oxazine,
oxazol e, oxazolidine, triazole, oxo- or thioxo-oxazolidine, or - :
3- 0vend dpYcad ratpaties Tacemnatey aad thesaltpthepeaident | y are hydrogen or hal ogen ato

, O-¢c4 alkyl. Cl.CA al trif hyl ... hyd ti |
cttori zod GaFBmEPYiFm It 0T il st FeERd h i o B0 0y Bl i1 e
CZCH(% aI_ ke[ié&ﬁ%@gcrﬁdi&ﬂpcar bonyl, -NH, -N(alkyl)-, -CHO, -CH2S:,

] - group, - wherein the neani ng of aI;kyI is a Cl-C4 al kyl
grodp -, whiehydiosy.deanzddxiyoankng, njtre,prEsadkylsyionsmide-C-Contkanoamidy, i s

hyd . hyd . .. 25 . Wh /i 1- C4 3l kyl C4
2 cony! enc WP PRVt ARioply mEbtHsrea " Bbhelabsh 1o e Tt BBGHCH it her
doubl e C Capei§cabenyl Brdupi r case U means an el ectron pair, which

participate in"the double bond SUBSTI TUTE SHEET (RULE 26) WD 20061010966
PCTIth# 2€ighl @e0¥ and Yagroppriopsionaldy foramtoggbetesith preemmpresidemtical predifferent

t hereof . 2. ds_of, forml 1) defined in daim wherejn the
roani g of SIOBeh Betbrs0 s en, CHT LnlBr Gy Shw % Byitots GRSl of o
Cl-4 al kyltﬁgigl@ﬂggj do, Cl-C4 al kanoyl am do, 5 benzoyl -carbanmoyl optionally
substituted with hal ogen atomor CL-C4 al kyl, Cl-C4 al koxycarbonyl group,
r tYienh&i ghiependently amchydregenups halogem ragdnh,y cyapomChége aliat, -Gi-Oa abroyor nore

i dentical ar..different .additional hetera atom and -CH= and/or -CHz- groups
an oxazol e, FHPIPREII hyfroxy or ms ogyfqa.}:@,n?llgoqp,and Z independently are

PYSROen o BPSRR ADINTIR, Bk, . Grpsidos,
when the dotted bonds ( --- ) represent simple C-C bonds then the meaning of U is hydroxy

group or hydrogen atom or

15 when W is C;-C4 alkylene or C,-C4 alkynylene group, then one of the dotted bonds ( --- ) can

represént a further double C-C bond and in this case U means an electron péir, which
participate in the double bond. '
3. A compound of the following group of benzoyl urea derivatives belonging to the scope
of claim 1 .

20  4-benzyl-piperidine-1-carboxylic acid 4-hydroxy-benzoylamide,
4-(4-methoxy-benzyl)-piperidine- 1-carboxylic acid 4-hydroxy-benzoylamide,
4-(4-methyl-benzyl)-piperidine- 1-carboxylic acid 4-hydroxy-benzoylamide,
4-(4-chloro-benzyl)-piperidine-1-carboxylic acid 4-hydroxy-benzoylamide,
4-(4-fluoro-benzyl)-piperidine-1-carboxylic acid 4-hydroxy-benzoylamide,

25  4-(4-methyl-benzyl)-piperidine-1-carboxylic acid 4-methanesulfonylamino benzoylamide,
4-benzyl-piperidine-1-carboxylic acid (2-oxo0-2,3-dihydro-benzooxazole-6-carbonyl)-amide,
4-(3-methoxy-benzyl)-piperidine-1-carboxylic acid 4-hydroxy-benzoylamide,
4-(2-p-tolyl-ethyl)-piperidine-1-carboxylic acid 4-hydroxy-benzoylamide,

- 4-(phenylthio-methyl)—piperidine—1~caiboxylic acid 4~hydroxy-bénzoylé.mide,
30 4-(4-trifluoromethyl-benzyl)-piperidine-1-carboxylic acid 4-hydroxy-benzoylamide.
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Wis oxygen atom as well as Cl-C4 al kyl ene, -CH2O-, -OCH2- group, when the
dotted bonds (_) represent sinple CC bonds then the neaning of U is hydroxy
group or wyeegaweat om or 15 when Wis Cl-C4 al kyl ene op ,E%U?@ (E%pylene
group, then one of the dotted bonds (_) can represent a er double CC
bond and in this case U neans an electron pair, which participate in the
doubl e bond. 3. A conpound of the f#1owi ng group of benzoyl urea
derivatives belonging to the scope of claim1l 20

4 benzyl 4piPhemateutical -compbsixphs comtainihgd arh \effiecttwe- Iamnuntybﬁrlﬂm:ibpnzoyl urea

ey Ve e bronraits b b . A LRSS e

4- (&e &nbﬁlnz “PLP&! bitidAPahi @Je Oa&yﬂlab&nétegg, }Pﬁ%ﬁft?%ﬂer@&“ﬁ@é&tﬁ@ de,

4- (4- f o benzyl) - pi peri1di ne- oxyl1c aci roxy-benzoyl am de, 25
4- (mgnmltmk -and rmml)afp impeeriads, rvehich caaﬂs leomwianty assdd uﬂpmetlbarmmhl dsocartiasy no
benzoyl ani de,. 4-benzyl - pi peridi ne-1-carboxylic acjd

%2 6&%P12n§ dliﬂﬁ??ﬁ’os 6% METINE: BT &&%ﬁwg ageRtyepH- and osmotic Pressure-

4 (2 g@g¥q%§ﬂ5¥f%%?g%@%%ghesTh %%% h&f dgﬁé roxy en ogwg%idge

4- (pmhnyéihlo met hyl ) - pi peri di ne- I-carboxyllc aC|d 4 hydr oxy- benzoyl am de,
30 4-(4-trjifluoronethy]-benzyl)-piperidine-I|-carboxylic acid
4- hydr oxy- POReSS fPLpFeRiEng thy penrpyliyres dagvativespbjfermud (o 2006/ 010966
PCT/ 1- YU2005/ 000079 -32 4. Pharnmaceutical conpositions containing an
effective amount of the. benzoyl urea derivatives of formula (1) - wherein
the nmeaning of X, Y, V, W Z, the dotted bonds (=)Zand U are as given in

‘ - ¢ salts thereof as active
pnly used in practice,

rers, ttlng or
uencin flavoring or

aromati zi ng, as /w Syff ] ' fornulatlon-providing
additives. 5. Jrocess ffr preparing the benzoyl uhga derivatives of formla

FERE o o

|ngred|ents ano
such as carrier
emul si fying agegt

- wherein the meaning of X, Y, V, W, Z, the dotted bonds ( --- ) and U are as given in claim 1 -,

15

“chacterized by
a.) reacting a substituted benzoyl isocyanate of formula (IT) preferably synthesized in situ
X
(I
N=Cc=0
Y

o . L
- wherein the meaning of X and Y are as given in claim 1 - with an amine of formula (IIT)

ay
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WOY N, HI cIl>YV 10 OO wherein the neaning of X, Y, V, W Z the dotted
bonds () and U are as given in-claiml1l chacterized by a.) reacting a
substi t uivechobgewasysl | socyanate of formul a (II) preferaq;(yr,ﬁwmgyg@byged in
situ 15 X (Il) N=C=OY O wherein the neaning of X and Y are as given in
claiml - -with an am ne of forrrula%lll) uz (lll). HYV SUBSTI TUTE SHEET
(RULE 26) WD 2006/ 010966 PCT/ HU2005 800079 -33 - wherein the neani ng of V,
W Z, the dotted bonds (=) and U are as given in claiml -, or b.) coupling
a substituted benzam de of formula (V) X NH2 Y O 5 - where X is hydroxy

dyvY h - hi d
i erniheield S mErng Y e & 2 e Rt Can Dot At s BRD AR Be e BUp et o
_ ;renSIng \(/)v:c t ! O%}%éagﬁgsgﬁﬁ&pbéﬁgmg%ﬁ&n{mw benzoyl isocyanat e with an

X
V)
NHa»
Y
O
5 - where X is hydroxy and Y is as given in claim 1 - onto a resin using triphenyl phosphine and

diethyl azodicarboxilate, then
reacting the obtained benzamide coupled to resin with oxalyl chloride and the so formed

benzoyl isocyanate with an amine of formula (III)

(1)

- wherem the meaning of V, W, Z, the dotted bonds ( --- ) and U are as glven inclaim1 -in the
presence of a tnalkyl amine,
_ and splitting off the obtained benzoyl urea derivatives of formula (I) - wherein the
15 meaning of X,Y, V, W, Z, the dotted bonds ( --- ) and U are as given in claim 1 — from the
resin, |
then optionally transforming the so obtained benzoyl urea derivatives of formula (I) -
wherein the meaning of X, Y, V, W, Z, the dotted bonds ( --- ) and U are as given in claim 1 -, |
' into another benzoyl urea derivatives of formula (I) by introducing new substituents and/or
20 'modifying or removing the existing ones, and/or by salt formation and/or_ by liberating ‘the
- compound from salts, and/or by resolving the obtained racemates using optically active acids or

‘bases by known methods.
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Uz ((lir) H10V - wherein the neaning of V, W Z, the dotted bonds (_)
and U are as given in claiml - in the presence of a trialkyl am ne, and
splittingoofobedlogssobt ai ned benzoyl urea derivatives of g@fvlodsbobdze Wherein
the 15 neaning of X, 'Y, V, W Z, the dotted bonds (_) and U are as given
inclaiml - fromthe resin, then gptionally transform ng the so obtained
benzoyl urea derivatives of formnul a'f“l‘) - wherein the neaning of X, Y, V, W
Z, the dotted bonds (_) and U are as given in claim1-, into another
benzoyl ufbeBragessi snclaimed af daimndy gh@gtaxyi zied r baustaning éwwns @hebstituedt s

and/ gr i.fyin [ repmving the. existin e n 4. formation
ana SR FRelapite B Sl B Rk Siibiad e Raby DA el ksl Prc™

obt aj s{Z26® a@ﬁn%shlr&ﬁai@éd&%hbylmu%hmaeaﬁfwﬁum(wpases by known net hods.
SUBSTI TUTE SHEET (RULE 26) WD 2006/ 010966 PCT/ HU2005/ 000079 -34 6. Process
as clained in claimb5, chacterized b y starting froma substituted benzoyl

i socyanate of forrmulaX(ll) - wherein the neaning of X and Y are as given in
claiml1l - synthesized Yy reacting a substituted benzoyl hal ogeni de of
formula (1V) X OY Hal = YO 5- where Xand Y are as given in claiml
and Hal is a halogen g wirth an al kali net@y) cyanate in presence of
tin(lV) chloride. 7. 5 as clHahed in-claim5, chacterized b y starting
froma substituted bey oCyanate of forrmula (I1) - wherein the nmeaning
of X and Y are as gi\ dl m1 - synthesized by reacting a substituted
benzam de of fornmula (V) X 0O :

5 - where X and Y are as given in claim 1 and Hal is a halégen atom - with an alkali metal
Cyanate in presence of tin(IV) chloridé. .

7. Process as claimed in claim 5, chacterized b y starting from a substitufed

benzoyl isocyanate of formula (I) - wherein the meaning of X and Y are as given in cl@n 1-

synthesized by reacting a substituted benzamide of formula (V)
X

NH, V)

O
10

- where X and Y are as given in claim 1 - with oxalyl chloride.
8. Process for manufacturing pharmaceutical compositions having NR2B selective
- NMDA receptor antagonist effect, ‘c haracterized by mixing an effective
amount of the bénzoyl urea derivatives of formula (I) - wherein the meaning of X, Y, V, W, Z,
15  the dotted bonds ( -—- ) and U are as given in claim 1 — or optical antipodes or racemates or the
pharmaceutically acceptable salts thereof as active ingredients and auxiliary materials, which are
commonly used in practice, such as carriers, excipients, diluents, stabilizers, wetting or
emulsifying agents, pH- and osmotic pressure-influencing, flavoring or aromatizing, as ng_l as

. formulation-promoting or formulation-providing additives.
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N) NH2 YO 10 - where X and Y are as given in claiml - with oxalyl
chloride. 8. Process for manufacturing pharmaceutical conpositions having
NR2B sel @b batgo100BPA recept or antagoni st effect, characpermigghsoso7en Xi ng an
effective anount of the benzoyl urea derivatives of formula (1) - wherein
the meaning of X, VY, V, W Z 15 the _dotted bonds (_) and U are as given in
claim1- or optical antipodes or radémates or the phar maceutical |y
acceptabl e salts thereof as active ingredients and auxiliary materials,

whi ch are commonly used in practice, such as carriers, excipients,

di luents, stabilizers, wetting or enulsifying agents, pH and osnotic
pressure-influencing, flavoring or aromatizing, as well as
formul ati on-pronoting or fornul ation-providing additives. SUBSTI TUTE SHEET
(RULE 26) WD 2006/ 010966 PCTI HU2005/ 000079 -35- 10 9. Use of benzoyl urea
derivatives of formula (1) - wherein the neaning of X, Y, V, W 15 Z, the
dotted bonds () and U are as given in claiml1l - and/or optical antipodes or
Pacemates and/ or pharmaceutically acceptable salts thereof for the
preparation of a pharmaceutical for the treatnment and alleviation of
synptons of the follow ng diseases in a manmmal s, including humans:
traumatic injury of brain or spinal cord, human i munodeficiency virus (H V)
rel ated neuronal injury, anyotrophic lateral sclerosis, tolerance and/or
dependence to opioid treatnment of 20 pain, wthdrawal syndrones of e.gqg.

al cohol, opioids or cocaine, ischem c CNS disorders, chronic

neur odegener ati ve di sorders, such as Al zheiner's di sease, Parkinson's

Wi sease, Huntington's disease, pain and chronic pain states, such as

neur opat hic pain or cancer related pain, epilepsy, anxiety, depression,

m grai ne, psychosis, nuscular spasm denentia . of various origin,

hypogl ycem a, degenerative disorders of the retina, glaucom, asthng,
tinnitus, am noglycoside 25 antibiotic-induced hearing |oss. SUBSTI TUTE
SHEET (RULE. 26)

9. Use of benzoy! urea derivatives of formula (I) - wherein the meaning of X, Y, V, W,

15 Z, the dotted bonds ( --- ) and U 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 immunodeficiency virus (HIV) related
neuronal injury, amyotrophic lateral sclerosis, tolerance and/or dependence fo opioid treatment.of

20  pain, withdrawal syndromes of e.g. alcohol, opioids or cocaine, ischemic. CNS disorders, chronic
‘ ‘neurodegenerative disorders, such as Alzheimer’s disease, Parkinson’s disease, Huntington’s
disease, pain and chronic pain states, such as neuropathic pain or cancer related pain, epilepsy,
anxiety, depression, migraine, psychosis, muscular spasm, dementia.of various 'origin,
hypoglycemia, degenerative disorders of the retina, glaucoma, asthma, tinnitus, aminoglycoside

25  antibiotic-induced hearingiloss.
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