10 APRIL 2006 WD 03/039440 PCT/EP02/11371 -1 SUBSTI TUTED

4- PHENYL- 4- [ 1H- | M DAZOL- 2- YL] - PI PERI DI NE DERI VATI VES FOR ReEDUCH RBPRYU0R8 ¢
DAMAGE 5 Field of the Invention The present invention relates to

4- phenyl - 4-[ i dazol -2-yl]-piperidine derivatives for reducing_ischaemc
damage to an&magﬁﬁ?‘%as wel | as to pharnmaceutical conposi tT(EHEPO&’dﬂB’ri si ng
sai d piperidine derivatives and the use of said piperidine 10 derivatives
for the prevention and treatnent of iscg]'aem' c damage to an organ, in
particular to reduce cardiac and cerebral” i schaem ¢ damage. Background of
The Invention In the framework of this application, ischaem a is defined as
the reduction or 15 loss of blood flowto a tissue, and associ ated

therewith, the redéBSTRUSEDGRHENY Led-f A-IMIBAROL-3uipt RIPEBIPINE a tissue. In
the framework of thi %M%W%?@R ﬁﬁﬁgéﬁ%%@mdﬁ {gmed as the
W t

adverse effects assocl ate ah i schaem c event, such as ischaemc
necrosis or 20 infarctian. _The netabolic events thought to underlie such
cel | degegerati on and cell death conprise : energy failure through ATP
depletion™; cellular acidosis ; glutamate release ; calciumion influx ;
stinmul ati on @leldrefithe Bwentiphosphol i pi d degradati on and subsequent

free-fatty-acid accunul ation.; a free,radi .generation, 25 There is a
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(Govi ndaswam et al., in Proceedings of the I]"" International Hi bernation
Synposi um 20@8tticyar to zefpcexrandiacnd icprgbrel igghepmis damags-i n, Gernany). |schaenic

Background of The Invention
In the framework of this application, ischaemia is defined as the reduction or

15  loss of blood flow to a tissue, and associated therewith, the reduction or loss of e.g.

oxygen suppletion to a tissue.

In the framework of this application, ischaemic damage is defined as the
adverse effects associated with an ischaemic event, such as ischaemic necrosis or
20 infarction. The metabolic events thought to underlie such cell degeneration and cell
death comprise : energy failure through ATP depletion ; cellular acidosis ; glutamate
release ; calcium ion influx ; stimulation of membrane phospholipid degradation and

subsequent free-fatty-acid accumulation ; and free radical generation.

25 There is a growing need for compounds that may provide protection against

ischaemia and its associated adverse effects.

It has been found recently that certain highly specific delta-2 opioid receptor

agonists can provide extended pharmacological induced ischaemic protection to the

30  myocardium by a process similar to that which occurs in ischaemic preconditioning
(IPC) (Govindaswamii et al., in Proceedings of the 11 " International Hibernation

Symposium 2000, pp. 377-384, Springer-Verlag, Berlin, Germany). Ischaemic
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phenomenon that a short period of ischaemia preconditions thelhARRIL 2006n
that a subsequent period of ischaem a causes | ess danage. In turn, this
results in g 3bﬁ5 nyocardi al infarction and fewer arrhythmas. The
mechani smis thought to be based on nodifications in the FRfd&R%YH3{bpeni ng)
of the 5 mtochondrial ATP-sensitive K-channel (mtoKATp). One known delta-2
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nmode of act pfsoitidiirighiesdribed e phéhopefsiomnstiashompaipdafihchdeaiia cal conpounds
must be seen as g.trigger to, activate a m)_rqeﬂga al or protective cellular
mode. Si nce PERSPRAANQNS hingart 8tk thah p subsequentperiadpfdsqhremp Sauses Legﬁfi@,agﬁnm udi ng

heart and bigim, ithis feklis ih § stiRer B oS MEChAR LR Ald feler arfiRiRaE) dfmeexerti ng an
i schaem c protection to e.g. heart tissue, wll do the'same to brain

tissue, andmechaismis thoveliie be based enmgdifipationeip thy funptica(opaningdef thar present,
there arg thedddrblIefrRRECK AARY WIRKARSBHARI dlBYSgfnisci? | mPOrtant.
role : cardiac I schaem c and cerebral i schaéma or stroke. “Cardi ac i schaen a
Car di ac sur §&ADLE @-Alazely-d.cussuephalio)iwhich hascheat shomngd irdppothe sanomefésct one or
nore episoges ,0f s en-a..and reperfusi .Ln. copventi.an ardi ac
surgery, thgéa Sglgrc ™ pgg@ﬁgﬂsl?ndp%%%ana%ﬁgnc 00 ege r\?\?it?%mg&ccgga?%npﬁeba&c solution to
reduce nyoc ischaealic preyopditioning asdicheinic@hcaniunddradst bé sdes aposgghite t 0 | npose a

| onger period.of ischaema on the rt wthout too. much damage. However,
this requi r8%“’&%%‘?%’@??&0%‘&?%‘8‘*Bgﬁlzadﬂbﬁ#-cgm‘i IR PIATECRT? & of extra
cor por aho ci feundah most tissubs, titlddis Hean aefidbraint3e] fifay B¢ axeareld shat thet i nduces a
significant inflamatory body reaction, it Cﬁuses m Cr. -egbol isps and it 25-
Uhor oughl y SPEPRPER SXeFiak a8 SGHAEEs RHRIARIR Picth Peadh peecvalAR BRFH he bl ood.

Moreover, t Biin fidsté, anddTitotot ExFnpRd) €b 10A%) kil 5 8t liveLtigue.cul ati on during surgery
with extra corporal circulation are responsible for suboptiml perfusion of
vital organs such as the brain,

At present, there are two main therapeutic areas where ischaemia plays a

15  important role : cardiac ischaemia and cerebral ischaemia or stroke.

Cardiac ischaemia
Cardiac surgery is always associated with controlled imposition of one or more

episodes of ischaemia and reperfusion. In conventional cardiac surgery, the heart is

20 stopped and cooled with a cardioplegic solution to reduce myocardial oxygen
consumption such that it is possible to impose a longer period of ischaemia on the heart
without too much damage. However, this requires maintenance of the blood circulation
by a system of extra corporal circulation, which has several important drawbacks : it
induces a significant inflammatory body reaction, it causes micro-embolisms and it

25  thoroughly disturbs the coagulation and fibrinolytic system of the blood. Moreover, the
micro-embolisms and non-pulsatile circulation during surgery with extra corporal
circulation are responsible for suboptimal perfusion of vital organs such as the brain,
kidneys and intestines. This results e.g. in an increased anaerobic metabolism
(increased lactate in the postoperative period), impaired kidney function and confusion.

30
Owing to the development of local (mechanical) stabilizers, over the past several years,

in order to avoid the aforementioned drawbacks, coronary surgery has been performed
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circul ation. The di sadvantage however is-that the heart remains

nor not herm ¢ and has to perform nmechanical work while regional ischaemais
i mposed. At REifs@Rhe aiMef LM cHDofY GfcuBBof Phe SSHIPARAY hoWE S idihhtdhe Per f or Med
W t hout the use of extra corporal circulation. For this application a 5

car di opr ot ec heareremgias noyentheamisand hasrte petferm medhanical Sioghwhile wgioatl shoul d be
able to exek . j.ye ' ay di [ ing a basal

cel lul ar rrecrll%lr]ﬁ?eg% gtnt%ﬁégreg'bj)}?]%%% gﬁéﬂ%‘é@ﬁgg r%g)r% gg@dé?&#fn%%%égﬁi schaema. In
addi ti on, t heedorined avithottdlnt usalof éxtralcdrpofal eippildtiont Farthis application thear t

preservati.on, .t i.ch is st a.current.probl e sj hce t.he ceptabl e
period of 2 sgﬁrglé’ﬁﬁogg]clms’e & Woﬁl‘%‘{ﬁ%?xgﬁmte%’ uﬁe@g %C%%m?%eﬁ S,RPglg,be lél%g‘i’ ac surgery
requiri ng corpdrexproectivesictiorCér thamyovdardialltizng using mibashd cedinlar Rfeckeniyper at i ve
cardi ac i schaem.a can ben fit.frgma ccﬁr%olgrotective agent in addition to
the present | YATROZETHREREDE BYiod oL pRosed IsdeNR- yoneral , there is a potential
field of application in all surgical and percutaneous interventional
procedures where i he |schaem a-reperfusjion sequence inposed upon any organ
pl ays a role, such additiop er&%PﬁFeé‘f‘alt# %fpﬂpakﬁat‘%Pgi@Pﬂ?fma%H%?@%t%ﬂnsurgery,
vascul ar jgur gk if /111 PREfhUTEHIME, sHRS el REeptibRaREBA SMSLhRGHTAUS filEIRHSed
interventions on stenosed coronary, carotic and peripheral arteries. 20
Particul arl y,to%Wé@%AéSOpéﬁI@mﬁuéaerbrrea\planéﬁéramlﬁneewgm ptionpyithlangent s bef ore
under 9oi ng. Aneddd 68 infraloBrafMVicaldhd SBaenhil e iR LadiBproRbriveghdfied bl ood
supply to ofgans apply, such as, for exanple 1 n stable and unstabl e angi na,
or conditi onénadditionde the presently used cardioplegic arrest.

15 In general, there is a potential field of application in all surgical and
percutaneous interventional procedures where the ischaemia-reperfusion sequence
imposed upon any organ plays a role, such as, for example, transplant surgery,
aneurysm surgery, vascular surgery for obstructive vascular disease and percutaneous

interventions on stenosed coronary, carotic and peripheral arteries.

Particularly, there is a potential field of application for patients before
undergoing anesthesia for any reason, in which conditions of reduced blood supply to
organs apply, such as, for example in stable and unstable angina, or conditions that can
be caused by the hemodynamic effects of anesthesia, such as loss of blood pressure, as

25  well as for patients during the first hours from the onset of a hart attack before the

definitive formation of blood cloths.

Cerebral ischaemia

The brain, more than any other organ in the body, depends, for its survival and
30  proper functioning, on a relatively constant supply of oxygenated blood. While.
comprising only 2 % of the body's weight, the brain receives 15 % of the heart's output
of blood and consumes 20 % of the oxygen used by the body. In addition, a constant
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Phar maceut i Cﬁalsﬁncelwg%)273@(jnlfbrﬁéﬁﬁmfp}ﬁﬂﬁmmkcagf Icly.s application, cerebral
ischaema is defined as the interruption or rediction of blood flowin the

arteries feeding the brain, usually as a result of a blood cloth (thronbus)

or other gmtter (RAROkHSIwRCS HYbRGichis, e&&&m lealaemla@ssaékﬁlwgs th@lt 0 an

i schaem ¢ stroke. As defined herein, ischaemc stroke is a syndrone, caused

by a di ver seingnuptierypraeductiondf bipod dlotiein dharcdrtsriot feeding:the bragy asually as 2 di sease
such as 10 ffAEm?a&aameog ﬁf&%ﬁfbH Gmmaﬁérfg&ﬁﬁo?&g Béc‘fud%{EthlL hrterieQ€Net rating
i oge as, buf not

artery dlsease; car I C € |sm Suc Imted to, atri al
fibrillati onxesulaxhg/ietcmrsma@uamdokevémdpﬁmsﬂlmrem,m‘:bmlc stroke ygi Hygdone, st r oke ;

and ot her rmga%S%lérb&s Ué':l 1VErse elﬁgl%éfesé %H&lhas%ﬁierosglerougxg € d'OsaSBh td’] seggbs'ugh t at es,

di ssections or  vasosp (see
i nst ance 1€Car fbr exmgﬂuh;qubpa‘ﬁlsmﬂhmsmnoﬁmoﬂhma,nﬁnﬂfangg ar&mryl dibEase

Thr onboneur oI 0 edi t eg %4 r st gere Fyst.er. and. E. é Second ’
i 1 on L1 BT SROLT e 1o R ot B o fp PR BEMe &l L o
third cause @énudﬁ&tr |thrbtﬂb1t h@ptd@emagtﬁbkabenu oth&néi6 nurayl caaeg Sudcaifor every
year. Worldw de, stroke .is the nunber one .cause,of death due ao t he
particul arl yexample prothrombic states, dlSSCCthIlS arteritis, migraine or vasospasm and
abuse (see for instance Cardiovascular Thrombosis: Thrombocardiology and
15 Thromboneurology, edited by M. Verstraete, V. Fuster and E.J. Topol, Second Edition,

Lippincot-Raven Publishers, Philadelphia, 1998).

Stroke is the third cause of death in the US, and about 500,000 new cases occur
every year. Worldwide, stroke is the number one cause of death due to the particularly
20  high incidence of stroke in Asia. Ischaemic stroke is the most common form of stroke

and is responsible for about 85 % of all strokes.

There is a potential field of application in the case of stroke prevention in
certain cases, e.g. during surgery where there exists a risk for an ischaemic event, in the
25  reduction of ischaemic damage in case of a stroke, in reducing the extent of cerebral
infarction subsequent to cerebral ischaemia and in the treatment of ischaemic stroke, in

particular the acute treatment of stroke after an ischaemic event.
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prophile of a del WP 3¥PP8 (Taweldeiriesdaohfisdossherriemdetacydic prading aeici ng
i schaem c daﬁftg‘f:iné Berfati#s ﬂi’ﬂng t_ﬁgﬁh Q&gbé?caqigﬁ%hﬂ@ﬁq deEPHAYadstopr € not

structurally ' Telated to the conp S resent 1 nvention. WO 00/37470
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scope of ron an e synthesis of
anti hi stam ni ¢ conpounds. 10 Descrlptlon of the Invention In this

application, a no ounds | ed base a
substituted 4-phew0@5?ﬁ&( alrmﬁcev lﬁa q’(éeér:sic R %e{/(gft#?r}leef]ylfﬁat has

i nportant  c[lFintiddzol- a—m]fpipeﬁﬂmedmmtda levgaechot ﬁ)nhhlg pae dfithk iscope ©f thisschaemi ¢
damage to an, or%an |§ a 15, 41 P @B:rtltgul are tq.heart and brain tissue,
in particul al*vfGon3du H’itf’t‘?’S atgs for esift AT GRSt SOURGHces of
coronaryiartery di seases in a mana] by |ndu0| ng a cardioprotective effect.
The object of the presen{ invention is an agent for reducing ischaemc
damage 20 t%&%&@?—f&%ml, whi ch conprises as effective ingredient

a substituted 4 1pthis application, a novel group of compounds is described, based on a

substituted 4-phenyl-4-[1 H-imidazol-2-yl]-piperidine derivative, that has important

clinical ramifications with regard to the reduction of ischaemic damage to an organ in a
15 mamal, in particular to heart and brain tissue, in particular for the prevention of

complications and consequences of coronary artery diseases in a mamal by inducing a

cardioprotective effect.
The object of the present invention is an agent for reducing ischaemic damage

20  to an organ in a mammal, which comprises as effective ingredient a substituted 4~

phenyl-4-[1 H-imidazol-2-yl}-piperidine derivative according to the general Formula (1)

)




phenyl -4-[ 1H. -i m dazol - 2-yl ] - pi peri di ne derivative according to the general
Formula (1) (1) 10 APRIL 2006 WD 031039440 -6 PCT/ EP02111371 t H8 APRIL 2006
pharmaceutically acceptable acid or base addition salts thereof, the

st ereochem C@#)'ol(/o&sﬁ ric forms thereof, the tautorneric forns thereof and
the N-oxide forns thereof, wherein : A=B is bival ent n-boRGTERRH! ; 5 X
Is a coval ent bond, -CH2- or CH2CH2- ; Rl is hydrogen, alkyl oxy,

al kyl car bonyl oxy, Ar-oxy, Het-oxy, Ar-c#fbonyloxy, Het-carbonyl oxy, .
Ar - al kyl oxy, Het-al kyl oxy, al kyl, polyhal oal kyl, al kyl oxyal kyl, Ar-al kyl,
Het - al kyl, Athe phiginacéulically aatdpableliicidl, or Bisetaddiion ks thefdof tie NROR10 wherein RO
and R 0 each independently are hydrogen, alkyl, r,sotéo Ar-al Kyl , Het,

Het - al kyl , Astereashsmgplly ISPE‘FU“ch‘%W?‘l“thCé?‘RVP%Sy‘éQF preotand he N-oxigf  A=B and
Rl toget her fRhiRRORIHRAR! |y substituted sem -aromatic or aromatic
carbocyclic or heterocyclic radical Het2 or Het3 ; R2 is hydroxy, alkyloxy,
al kyl car bonyAsRy , is phveleyt okend rpdieshy| car bonyl oxy, hal o, cyano, al kyl,

pol yhal oal kyk, ali§¥|c8?/(a¥e%|t§ 1 _({}P_r glyéH gL boxy, al kyl carbonyl, 15
al kyl oxycar bonyl ,~ am nocar bohyl,* nono> or ’ di al kyl ani nocar bonyl , phenyl ,

nitro, ani noR! nonishydrgaml akKyty; aliylearboryhexy, Ar-omy, Het-bkyi, dr:caf@Bnylexyl kyl , Ar,
I o e A o e SRR RDSET
anmi nocar bonyl , 2Galiaflésplalkyly dadalkgl) Het-alkgll Ar,0fet,hyid) alkyldidg plr-thio, Hetitlioan i nt eger
ctrai ght or by anoNEdCSubernelad Ry s uarBeniepure o SRR R 8m 1 10 6
carbon ayens ; orAigk{l, EMCHeGISRIAK AHREY], Het-carbonyl or alkyloxycarbonylalkyl ;
or A=B and R! together form an optionally substituted semi-aromatic or
aromatic carbocyclic or heterocyclic radical Het® or Het® :
R? is hydroxy, alkyloxy, alkylcarbonyloxy, phenyloxy, phenylcarbonyloxy, halo,
cyano, alkyl, polyhaloalkyl, alkyloxyalkyl, formyl, carboxy, alkylcarbonyl,
15 alkyloxycarbonyl, aminocarbonyl, mono- or dialkylaminocarbonyl, phenyl,
nitro, amino, mono- or dialkyl-amino, thio or alkylthio ;
VR is alkyl, Ar, Ar-alkyl, Ar-alkenyl, Ar-carbonyl, Het, Het-alkyl, Het-alkenyl or
Het-carbonyl;
R% R’ each independently is hydrogen, alkyl, carboxy, aminocarbonyl,
20 alkyloxycarbonyl, halo or hydroxyalkyl ;

p is an integer equal to zero, 1,2 or 3 ;

In the framework of this application, alkyl is a straight or branched saturated

hydrocarbon radical having from 1 to 6 carbon atoms ; or is a cyclic saturated

25  hydrocarbon (cycloalkyl) radical having from 3 to 7 carbon atoms ; or is a cyclic
saturated hydrocarbon radical having from 3 to 7 carbon atoms attached to a straight or
branched saturated hydrocarbon radical having from 1 to 6 carbon atoms; wherein each
carbon atom may be optionally substituted with amino, nitro, thio, hydroxy, oxo,
cyano, formy] or carboxy. Preferably, alkyl is methyl, ethyl, propyl, isopropyl, butyl,

30  tert-butyl, cyclopropyl, cyclopentyl, cyclohexyl, cyclohexylmethyl and
cyclohexylethyl.



25 hydrocarbon (cycloal kyl) radical having from3 to 7 carbon ; IS
a cyclic saturated hydrocarbon radical having from3 to 7 car@@%ﬁ%t"o?@és
attached to a straight or branched saturated hydrocarbon radi cal having
froml to 6\?@?/9 n,atons; wherein each carbon atom may be€ tiaonal
substituted wth amno, nitro, thio, hydroxy, oxo, cyano,? ﬁFWV”&F
carboxy. Preferably, alkyl is nethyl, ethyl, propyl, isopropyl, butyl, 30
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cycl ohexyl ethyl. 10 APRIL 2006 WD 03/ 039440 PCT/EP02/ 11371 -7 In the
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havi ng one oy pore double efer bl I s, ethenyl and

propenyl . ﬂat"H@?“rezQﬁB\RErq?“ g?’ﬁ’?s ?6?5"]‘1? éﬁ"ﬂﬁ tgg'}yéa“fﬂﬁ?)?‘?ﬁ cle selected
fromthe group 5 of phenyl and naphthyl, each optionally substituted with
one or nore substituents, each substltuent mdependently selected fromthe

group of hydr oxy, Indhedjameswerk ofi this penlicatismy Abis2 hosasksle ssiepted SIOBYIDE 8E0UBony | oxy,
hal 0, cyano, ofnky Lan@ﬁép\a&?i e@h%wman@kmﬁ&m%mm of' %f%hbsuﬁﬁhﬁf ol A

car boxy, al kyl'carbon | oxycar bonyl am nocar bon nono-  or

gl a: ty: am no%!%?ﬁtttzﬁy Imdepﬁ@éWb’aﬁmd frm&mgroumfthgéro%{ﬂ Xyslo rmnoi] t grl

i al kyl -am n yl or
phenyl , eachﬁlé};'){:l ‘89‘2(?‘% engﬂ W%xf?%x% XIR}A%M{/&I et hyl oxy,

phenyl oxy, alkylhwatﬂwhtfm}dybhylofwmyloparh@whgikylcarbmyﬂ wbltytoxpeanlydnyl, chl or of or nyl
carboxy. eSS RO ORI G TR RRETY  Bhey
of this app| mord-ico dialkykhminb sthia, aikbbshtm dmmMCHﬁIRrekmdlyI Amsmbﬂﬂmhyl gr oup of
fluoro, chlor,0 bro and. i 0do. an al oal Str or branched
saturated hydfFB¥aFs gﬁpmaﬁlw S‘Hﬁ\‘?&ﬁ‘g‘gw > B% X ° ﬂxyapf&%gf BY a cyclic
saturated hyialeartty,hald maﬂllylhﬁiﬂubg)n{dﬂgmcmowfoﬁnydaﬁﬂmmy,at ons, wherein one

or nore car bI% ethyloxycarbonyl, ethyloxycarbonyl, diethylaminocarbonyl, phenyl, nitro,

methylthio, trifluvoromethyloxy or SO,-C;.zalkyl.

15
In the framework of this application, halo is a substituent selected from the
group of fluoro, chloro, bromo and iodo and polyhaloalkyl is a straight or branched
saturated hydrocarbon radical having from 1 to 6 carbon atoms or a cyclic saturated
hydrocarbon radical having from 3 to 7 carbon atoms, wherein one or more carbon
20  atoms is substituted with one or more halo-atoms. Preferably, halo is bromo, fluoro or

chloro and preferably, polyhaloalkyl is trifluoromethyl.

In the framework of this application, Het is a heterocyclic radical selected from

the group of Het', Het? and Het’. Het' is an aliphatic monocyclic heterocyclic radical

25  selected from the group of pyrrolidinyl, dioxolyl, imidazolidinyl, pyrrazolidinyl,
piperidinyl, dioxyl, morpholinyl, dithianyl, thiomorpholinyl, piperazinyl and
tetrahydrofuranyl. Het® is a semi-aromatic monocyclic heterocyclic radical selected
from the group of 2H-pyrrolyl, pyrrolinyl, imidazolinyl and pyrrazolinyl. Het’ is an
aromatic monocyclic heterocyclic radical selected from the group of pyrrolyl,

30  pyrazolyl, imidazolyl, furanyl, thienyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl,
pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl or triazinyl; or an aromatic bicyclic

heterocyclic radical selected from the group of quinolinyl, quinoxalinyl, indolyl,
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Another interesting group of compounds are those compounds according to
Formula (I), the pharmaceutically acceptable acid or base addition salts thereof, the
stereochemically isomeric forms thereof, the tautomeric forms thereof and the N-oxide
forms thereof, in which R! is selected from the group of alkyloxy, Ar-alkyloxy, alkyl,
polyhaloalkyl, alkyloxyalkyl, Ar-alkyl, Het-alkyl, Ar, piperazinyl, pyrrolyl, thiazolyl,
pyrrolidinyl and NR°R'® wherein R® and R'® each independently are hydrogen, alkyl,
Ar, Ar-alkyl, pyridinyl or alkyloxycarbonylalkyl.

Another interesting group of compounds are those compounds according to
Formula (I), the pharmaceutically acceptable acid or base addition salts thereof, the
stereochemically isomeric forms thereof, the tautomeric forms thereof and the N-oxide
forms thereof, in which A=B and R! together form a radical selected from the group of
Het’ and Het>. More preferably, A=B and R together form a radical selected from the
group of benzoxazolyl, thiazolyl, benzothiazolyl, benzimidazolyl and pyrimidinyl.

Yet another interesting group of compounds are those compounds according to
Formula (1), the pharmaceutically acceptable acid or base addition salts thereof, the
stereochemically isomeric forms thereof, the tautomeric forms thereof and the N-oxide
forms thereof, in which X is a covalent bond or a ~CH,-moiety. Preferably, X is a

covalent bond.

t hose
acid or
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stereochemcally isomeric fornms thereof, the tautoneric fornms thereof and
the N-oxide forns thereof, in which A=B and Rl together form a radical
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st ereochem c I'SOfEric 1oris the tautoneric forns thereof and
the N-oxide fornms thereof, in which Xis a covalent bond or a -CH2-noiety.
Preferably, X is ; co¥lal.etnt bond. 10% APRI L .2006 WO 03/ 0359440 -9
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the taut omer jigy1bRydaFbohNekyRRix ?d]ﬂyléykﬁn&"d%yﬂ’&ﬁﬁ&af%hﬂ? thereof, in which R3
is selected fromthe group of phenyl al kyl "and naphthyl, each
When R? is alkyl, then preferentially, alkyl is cyclohexylmethyl.
15
Still another interesting group of compounds are those compounds according to

Formula (I), the pharmaceutically acceptable acid or base addition salts thereof, the

stereochemically isomeric forms thereof, the tautomeric forms thereof and the N-oxide

forms thereof, in which A=B is C=0 or SO, R! is alkyloxy, alkyloxyalkyl, Ar or

20  NR’R', wherein R® and R' each independently are hydrogen or Ar ; or A=B and R
together form a benzoxazolyl radical ; p is zero, Riis benzyl optionally substituted with

hydroxy, alkyl or alkyloxycarbonyl and R* and R® each are hydrogen.

More specifically, the following compounds are the most preferred compounds :
25  l-ethoxycarbonyl-4-phenyl-4-[1-(phenylmethyl)-1H-imidazol-2-yl]-piperidine ;
1-propyloxycarbonyl-4-phenyl-4-[ 1<(phenylmethyl)-1 H-imidazol-2-yl}-piperidine ;
1-ethoxycarbonyl-4-phenyl-4-[1-[(4-hydroxyphenyl)methyl)-1 H-imidazol-2-yl]-
piperidine ;
1-ethoxycarbonyl-4-phenyl-4-[1-(1-phenylethyl)-1 H-imidazol-2-y1]-piperidine ;
30  l-isopropyloxycarbonyl-4-phenyl-4-[1-(phenylmethyl)-1 H-imidazol-2-yl]-piperidine ;
1-ethoxycarbonyl-4-phenyl-4-[1-[[4-(methoxycarbonyl)phenyl]Jmethyl]-
1H-imidazol-2-yl]-piperidine ;
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15  acids, for example inorganic acids, for example hydrohalic acid, in particular
hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid and phosphoric acid;
organic acids, for example acetic acid, hydroxyacetic acid, propanoic acid, lactic acid,
pyruvic acid, oxalic acid, malonic acid, succinic acid, maleic acid, fumaric acid, malic
acid, tartaric acid, citric acid, mandelic acid, methanesulfonic acid, ethanesulfonic acid,

20  benzenesulfonic acid, p-toluenesulfonic acid, cyclamic acid, salicyclic acid,

p-aminosalicylic acid and pamoic acid.

The compounds according to Formula (I) containing acidic protons may also be
converted into their therapeutically active non-toxic base addition salt forms by
25  treatment with appropriate organic and inorganic bases. Appropriate base salts forms
comprise, for example, the ammonijum salts, the alkaline and earth alkaline metal salts,
in particular lithium, sodium, potassium, magnesium and calcium salts, salts with
organic bases, e.g. the benzathine, N-methyl-D-glucamine, hybramine salts, and salts
with amino acids, for example arginine and lysine.
30
Conversely, said acid or base addition salt forms can be converted into the free

forms by treatment with an appropriate base or acid.
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(partially) saturated radicals may have either the cis- or trans-configuration.

Stereochemically isomeric forms of the compounds of Formula (I) are obviously

15  intended to be embraced within the scope of this invention.

Following CAS-nomenclature conventions, when two stereogenic centers of
known absolute configuration are present in a molecule, an R or S descriptor is assigned
(based on Cahn-Ingold-Prelog sequence rule) to the lowest-numbered chiral center, the

20  reference center. The configuration of the second stereogenic center is indicated using
relative descriptors [R* R* ] or [R* S*], where R* is always specified as the reference
center and [R* R*] indicates centers with the same chirality and [R*,S*] indicates
centers of unlike chirality. For example, if the lowest-numbered chiral center in the
molecule has an S configuration and the second center is R, the stereo descriptor would

25  be specified as S-[R* S*]. If “a” and “B” are used : the position of the highest priority
substituent on the asymmetric carbon atom in the ring system having the lowest ring
number, is arbitrarily always in the “a™ position of the mean plane determined by the
ring system. The position of the highest priority substituent on the other asymmetric
carbon atom in the ring system relative to the position of the highest priority substituent

30  on the reference atom is denominated “a”, if it is on the same side of the mean plane
determined by the ring system, or “B”, if it is on the other side of the mean plane

determined by the ring system.



The termaddition salt as used in the franmework of this application also
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is R the stereo descriptor would 25 be specified as S-[R*,S*]. If "a" and
")9" are used : the posjition of the highest priority . substituent on the
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system The compounds of Formula (I) as prepared in the processes described below

may be synthesized in the form of racemic mixtures of enantiomers which can be
separated from one another following art-known resolution procedures. The racemic
compounds of Formula (T) may be converted into the corresponding diastereomeric salt

20  forms by reaction with a suitable chiral acid. Said diastereomeric salt forms are
subsequently separated, for example, by selective or fractional crystallization and the
enantiomers are liberated therefrom by alkali. An alternative manner of separating the
enantiomeric forms of the compounds of Formula (I) involves liquid chromatography
using a chiral stationary phase. Said pure stereochemically isomeric forms may also be

25  derived from the corresponding pure stereochemically isomeric forms of the
appropriate starting materials, provided that the reaction occurs stereospecifically.
Preferably if a specific stereoisomer is desired, said compound will be synthesized by
stereospecific methods of preparation. These methods will advantageously employ
enantiomerically pure starting materials.

30

The invention also comprises derivative compounds (usually called “pro-

drugs”) of the pharmacologically-active compounds according to the invention, which
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Said pure sté ochemcally isoneric forns may al so be 25 derived fromthe
correspongdi ng pure stereochemcally isoneric forns of the appropriate

starting materialg, provided that the reaction occurs steregspecifically.
Preferably i1 a spECIREOR S5 ReamRAPE st oAl ASFAIARE W1 | be
synt hesi zed Bivention will generally be compounds according to Formula (I), the pharmaceutically

acceptable acid or base addition salts thereof, the stereochemically isomeric forms

thereof, the tautomeric forms thereof and the N-oxide forms thereof, having an acid
15  group which is esterified or amidated. Included in such esterified acid groups are

groups of the formula —COOR”, where R is a Cy.galkyl, phenyl, benzyl or one of the

following groups :

7S
fowr LL;;J

,

20  Amidated groups include groups of the formula — CONRYR?, wherein RY is H,
Ci-salkyl, phenyl or benzyl and R” is —OH, H, C;_salkyl, phenyl or benzyl.

Compounds according to the invention having an amino group may be
derivatised with a ketone or an aldehyde such as formaldehyde to form a Mannich base.

25  This base will hydrolyze with first order kinetics in aqueous solution,

Preferentially, the organ is a heart, a brain, a liver, a lung or a kidney and the

mammal is a human.
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al ways) of |ower potency at the target -t4eceptor than the conpounds to which
they are degraded. Pro-drugs are particularly useful when the desired
conpound has chem cal or physical properties that nmake its adm nistration
difficult or inefficient. 5 For exanple, the desired conmpound nmay be only
poor |y sol ubl e, iMossgpedfically, gireferred embodisnantef the prsisat Ipention £&atss i t hel i um
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pro-drugs may be found in Stella, V. J. et at, "Prodrugs”, Drug Delivery
Syst ens, 198Hfecpye ingredientagomppendacoeyding 1oBsmuld]l), the phatgBeeutizadly 10 Pro- dr ugs
forns of &he ' |y | | : I nvention
w1 gendr ol TR ER e Aol SN B R MO RSP BB E LT a1y
accept abl e aberdof) thehasematdommisahersafland theldeoxidé formhthesb e rRyefetentiallyathey

I someric forns thereof, the tautoneric forns thereof and the N oxide forns
t her eof, havf s&i’?ﬁh{’tS group which is esterified or am dated. I|ncluded
in such esterified acid groups are groups of the fornula -COOR , where R’

oroups. | nel une’ o RpBRoTRGg T s kit bR R 20 “TLlE) P
phenyl ofo befdztlarypischablticisndrédte, aipinspedistiskytlstablelzaginh pedtorlieapila. Conpounds

according to the invention_having an anm no. group na e
g pectoris after mycocardial infarction, myocardial glfarctg)on, ac¥1te myocardial

infarction, cardioprotection in traditional cardiopulmonary bypass (CPB) surgery as
well as off-bypass cardiac surgery, in non-cardiac surgery in humans with known or at
risk of coronary artery disease (CAD) and coronary restenosis after PTCA. In the

15  framework of this application, ischaemic damage shall be interpreted as any damage to
any part of the heart, including the coronaries, and comprising direct cellular damage

due to e.g. lack of oxygen as well as indirect damages.

More specifically, a preferred embodiment of the present invention relates to an
- 20  agent for reducing ischaemic damage to a brain of 2 mammal, which comprises as
effective ingredient a compound according to Formula (I), the pharmaceutically
acceptable acid or base addition salts thereof, the stereochemically isomeric forms
thereof, the tautomeric forms thereof and the N-oxide forms thereof. Preferentially, the
mammal is a human.
25
The conditions relating to stroke are, for example, artherosclerotic
cerebrovascular disease such as for example hypoperfusion and arteriogenic emboli ;
penetrating artery disease ; cardiogenic embolism, such as, but not limited to, atrial
fibrillation, valve disease and ventricular thrombi ; cryptogenic stroke ; and other more
30 unusual causes, such as, for example prothrombic states, dissections, arteritis, migraine

or vasospasm and drug abuse. Ischaemic damage is interpreted as any damage to any



derivatised wth a ketone or an al dehyde such as fornmal dehyde m a
Manni ch base. 25 This base will hydrolyze with first order kin Qf\E’%'-:?P 06
aqueous solution. Preferentially, the organ is a heart, a brain, a liver, a
| ung or a Ki %ﬁx %n the rmamml is a human. 10 APRIL 2006 WD 03/ 039440
PCT/ EP02/ 113 ? re specifically, a preferred embodi meRETEPY R pr esent
invention relates to an agent for reducing ischaem c damage to the heart of
a mamal , which conprises as effectiveli-ngredi ent a conmpound according to
Formula (1), the pharmaceutically 5 acceptable acid or base addition salts

t hereof , the pst 6f thOBRARIIncRUinY dir6@EEINlE dhARFEduetde |k agdk ofoRpzehaugoneric forns
thereof and the N-oxide forns thereof. Preferentially, the manml is a

human. The c#94rgtidamaees & theriaerease p ﬁﬁ’é’ﬁfrémaleﬁﬁﬁléwt o the heart are, for
exanple, to coronary ischaem c syndrone, angina pectoris, unstable angina
pectoris, angina pectoris after nycocardial infarction, nyocardial
infarction, acut quvw@emﬂrraay,anrnﬁemd:qmbﬂdlm@mﬂihepre@qnéwmwnlrﬂates tedint i onal

car di opul 570“2% ht BY B%%&né Qﬁ)%éh nén‘d{egﬁi}ey%féﬁt in Whdmsf whidh: cQé;B%?é a§ Bfrlllige surgery,

i n non-cardi surgery now or at  Tris coronary artery
di sease (CAD)ngaadcbntmccmmuyd aceardgrgds Fsma:ﬂa @), thebAmacentichlly dcberftatdermidbr k of
this application

cha m || .be inter. ete damage to
any part of %bas%%& r“tlon tﬁffa?al!%gts tﬁreoc %%agyilsé)gl,en cg’r?f)ero |f gllleyng di rect
cel | ul ar damag®mesiddort theradf, theaWloxide famy defeod and ke broamgs tigreofcWitlanages.
Mor e specifical,l a.preferred enbodi t .of the present ent n rel ates
Yo an 50 agenionsi Bl aHeE Heut Retiet hterLb et B msrariieaP BTl - whi oh
conpr i seso as ischdeid th¥endnigbtecledMartaissenpound according to Formula (1), the
pharmaceutically acceptable acid or base addition salts thereof, the

stereochem cally isonmeric fornms thereof, the tautoneric fornms thereof and
the N-oxide for msmtdigk prferrcPembedifBlits, dhd drgard 98 lunFPOHRr of & kidndiman.

The invention also relates to a pharmaceutical composition for reducing
15  ischaemic damage to an organ in a mammal, comprising a pharmaceutically acceptable
carrier and, as active ingredient, a therapeutically effective amount of a compound
according to Formula (), the pharmaceutically acceptable acid or base addition salts
thereof, the stereochemically isomeric forms thereof, the tautomeric forms thereof, the
N-oxide forms thereof and the prodrugs thereof.
20
Preferentially, the organ is a heart, a brain, a liver, a lung or a kidney and the
mammal is a human.
More specifically, a preferred embodiment of the present invention relates to a
pharmaceutical composition for reducing ischaemic damage to the heart in a mammal,
25  apharmaceutically acceptable carrier and, as active ingredient, a therapeutically
effective amount of a compound according to Formula (), the pharmaceutically
acceptable acid or base addition salts thereof, the stereochemically isomeric forms
thereof, the tautomeric forms thereof, the N-oxide forms thereof and the prodrugs
thereof. Preferentially, the mammal is a human.
30
More specifically, a preferred embodiment of the present invention relates to a

pharmaceutical composition for reducing ischaemic damage to a brain in a mammal,



25 The conditions relating to stroke are, for exanple, artherosclerotic '
cerebrovascul ar di sease such as for exanpl e hypoperfusi on and %9"?‘%'35'-@@@@ C
enboli ; penetrating artery di sease ; cardiogenic enbolism such as, but
not limted\{(8, B:Wloal fibrillation, valve disease and ventricul ar thronbi
. cryptogenic StToKe : and other more 30 unusual causes, shEHFBR@/11§78,
exanpl e prothronbic states, dissections, arteritis, mgraine or vasospasm
and drug abuse. |schaem c damage is int-gf-preted as any damage to any 10
APRI L 2006 WO 03/039440 PCT/EP02/ 11371 -15 part of the brain, including
direct cell ut@hpSpBdshatiiRedtRaly sbceptabtdcatiicr Xy, B BtivB thorédidht EQGEFQWQGS,

, a

e.g. the increase of the intracranial pressure. Mre specifical
preferred endesardiggio Fermylpd), phephammpacpytically acspptable apidber hage addition saljent f or

i nducing a Cﬁfef’éo?,l?ﬁe%gé?géché{ﬁceﬂwiﬁiﬁﬁericrfo{f‘ns ﬁ};th%%ﬁgﬁie ?&Hs%ﬁ‘e?ecﬁ?ﬁhﬁy ective

I ngredi ent a conpou according to Fornul a armaceut 1 ca

accept abl e adtakideforniptbeeafdud theprodgegstheredie Prefirentinli tist marewehieri cal | y

i someric for ereof, the tautoneric fornms thereof, the N-oxide forns

t her eof and e prodrugs thereof. Wth cardioprotective effect is nmeant the
effect that heart tissue is nore protected against 10 ischaem a than
non-protected heart fissue. .In. other preferred enbodi nents, the organ is a
lung, a liver or ‘ém?ﬁ‘?irﬁ’é e e?ﬁﬁ‘bpéf&@ﬂtt‘ﬁé]?fs Hﬂvgr&wf’é%tf%@ atpglaﬂﬂﬁfﬁ‘étﬁ‘?gceut i cal
conposi ti on Esanhpdsiidy Gorigduting b seldivprotectidasff@ein Dmanmall ¢diprisihgta MMMl ,
conprising a pharmagceuyti cal | acc_e]pt ble .carrier and, as active ingredient,
a therapeut | ceufi¢adly pperRIaBlRGRHET 390. 35 ACRYRIBETRY Nt A COBPATMFEFIBS oI a (1),
t he phar j@cepéintidd (1) RGHSBIasdIiBal R CdcEbpiibldtR R or da a1llibn Salskkeredfn@e eof , the

stereochem cally isomeric forps thereof, the tautoneric forns thereof, the

N- oxi de f or niferehgemimlly wamentfoppyibeisak thefaftmsrc fornspheaeefy BatV-@fiAg, the organ
is a heart, frR&&eRof fhd th¥Hbdruds thtieef. PrefbrekitidliYSite MRS a human.

Another preferred embodiment of this invention relates to a pharmaceutical
15  composition in the form of a cardioplegic solution containing an effective amount of a
compound according to Formula (1), the pharmaceutically acceptable acid or base
addition salts thereof, the stereochemically isomeric forms thereof, the tautomeric

forms thereof, the N-oxide forms thereof, the prodrugs thereof and a suitable carrier.

20 In another preferred embodiment, the compounds according to the invention
may be administered in combination, either simultaneously or sequentially with an
antithrombotic agent and/or an angiogenic growth factor. As antithrombotic agent
could be chosen any agent known to exert such an effect, for example, but not limited
to, a glycoprotein IIb/Ixia antagonist, a thrombin inhibitor, a factor Xa inhibitor, a

25  tissue factor pathway inhibitor, a thrombin receptor antagonist or a low molecular
weight heparin. As angiogenic growth factor could be chosen a vascular endothelial
growth factor (VEGF) such as the ones disclosed in GB-2332 373 A (Merck & Co,
Inc.), which content is included in the current application by reference or for example
as disclosed in WO 98/07832 (Ludwig Institute for Cancer research) or WO 98/49300

30  (Collateral Therapeutics). The above embodiment offers the advantage that the risk of
acute coronary ischaemic syndrome is reduced in patients at risk of said syndrome.

Patients at risk include those who suffer initial coronary ischaemic syndrome symptoms



manmal is a human. More specifically, a preferred enbodi nent o ;&Iglg g{@ ent
i nvention relates to a pharmaceutical conposition for reducin ik C
damage to the heart in a mammal, 25 a pharnaceutically acceptable carrier
and, as acti«,&owgrﬁ)di ent, a therapeutically effective anount of a conpound
according to Formila (1), the pharmaceutical ly acceptabl ePGFFRI26837base
addition salts-thereof, the stereochemcally isoneric forns thereof, the
tautoneric forns thereof, the N-oxide for-ns thereof and the prodrugs
thereof. Preferentially, the mammal is a human. 30 More specifically, a
preferred enmpooiKeent tHefefdrd ok IB&H thar RUES Whe Ravedl B hiffferddGuéh syRipsipeeut i cal
conmposi tion for reducing ischaem ¢ damage to a brain in a mammul, 10 APRIL
2006 WO 03/ ogaerencpintherpymbpsiz and ipchagmifdissus dagpage. epecisy aafentsare v

accept abl & Cafidafld #buffftd AChlokEry PRGN adinifRRRAMK PhaftfABEN {O
Formula (1), the pharmaceutical |y acceptable acid or base addition salts

t her eof , t hecempasition henording o he aboveerntn diraentavithind howfs aftetide pasgt oftbe i ¢ f or ns
t hereof, the, ' f . C .

Pr ef erentlgal W&tt%ﬁgﬂggg%@ﬁﬁéﬂ%g%&%ﬂﬁngﬁg g?t%%?z?‘tglrar%e@%%lr%gﬁ?eﬁtent of
thi s inventi tenpevikethe patieat whiaa rainedtlikelihood b fypther doth forfnation whilci ng a
cardi oprotecti,ve effect in a ., .conprising a har maceuti cal |

Scceptanl e clbres issigdamsge ] PR R ekt ded mBRe B BRI, 10
Formul a (1), thréebqbifia tremmentt forgkipleralaeteridl abélasicicordn genetab e trastehichi & sal ts

t hereof, the_ stereochemically isomeric forns thereaf, the t. oneric forns
Lher eof |t ho RETBISHEaupE P e iHesPR ol Arompas B ERFEoH pek Gial Plood

Pref erentp al hasselt he manmal is a human. Anot her preferred enbodi ment of this
i nvention relates to a pharmaceutical 15 conposition in the formof a

cardi opl egi ¢ solution containing an effective anount of a conpound

according to For Milednkdnlion hBRfRO AESRERS! & BhdrhateEePEP RitRR fsh tRE base

treatment of a mammal who has experienced an ischaemic event comprising an

¥

effective amount of a compound according to the invention and at least a second

15  therapeutic agent, comprising an antithrombotic agent and/or an angiogenic growth
factor, or their respective pharmaceutical acceptable acid or base addition salts thereof,
the stereochemically isomeric forms thereof, the tautomeric forms thereof, the N-oxide
forms thereof and the prodrugs thereof and a suitable carrier, as well as the use of a
compound according to the invention for the preparation of a medicament for reducing

20 cardiac ischaemic damage, comprising the a compound according to the invention and
at least a second therapeutic agent, comprising an antithrombotic agent and/or an

angiogenic growth factor.

Specifically, the compound according to Formula (I), the pharmaceutically

25  acceptable acid or base addition salts thereof, the stereochemically isomeric forms
thereof, the tautomeric forms thereof, the N-oxide forms thereof and the prodrugs

thereof and the compositions thereof may also have high potential for donor organ

preservation.

30 The agent for reducing ischaemic damage to an organ in a mammal according to
the present invention may be administered per se . However, it may usually be

administered in various pharmaceutical forms for administration purposes. As



addition salts thereof, the stereochemcally isoneric forns thereof, the
tautomeric forms thereof, the N-oxide forns thereof, the prodtQ4BRILLRA0EOT
and a suitable carrier. 20 In another preferred enbodi nent, the conpounds
accordi ng to‘fv he invention nmay be adm nistered in conbination, either

si mul t aneous b%?”%@quent ially with an antithronbotic ageffT/B@NB71 an

angi ogenic growh factor. As antithronbotic agent could be chosen any agent
known to exert such an effect, for exangle, but not limted to, a

gl ycoprotein Ilb/lIxia antagonist, a thronbin inhibitor, a factor Xa

i DI EOT . BypRpkibe U A heR IRtk M BlrhRitiofls anaggig{rgﬁoym&pt or

ant agoni st o ow nof ecul ar wei"ght hepari n. angi I ¢ growth factor
coul d be chosystamizalinadministeringdiugsh €ld prepargthe phirmagautienl cqmyGitions afthisas t he

ones di scl Osigﬂenitign gé'egt%éi%e guri%‘ of Mg r;)%llfﬁcﬁarC:coom oln!?(f 'o%ti )}fﬁb«ldgignlti &4 IS
i ncluded in e current applrcation*by reference’o For exarere as
di scl osed i nfolif) 23 BlethéB B ingredieiigeonttidedtin irtinfate adodxtare withesear ch) or WO

98/ 49300 30 (,Col | ateral Ther.apeutics)..., The above enbqdi nent fers the
advantagd ¢ HERsE R DY PR e R e O i OE yHTLHIOTS  educed i n
patients at depéddinyfonSthé fhrf W prepuiEtion desitddedt sindthistratiol. THest phiembdrageal Who
suffer initial caronar i,s%?ea,em_ syndro;re S %ons 10 APRIL 2006 WO

03/ 039440 PCPFERYBPISEIdcsabie BN Josgse %'Wé%é P& RHYARel y than others
who have notads#iktedtide b§ ParbnteXIMRfeOth dr mfufSR EFdr@R&RpIE, ¥ profdring MO NDOSI s and

I schaem ¢ tissue damage. Especially patients are envisaged who suffered a

coronary i nfepwesitions. apyef therwsual phasmaceuticpd medisrmaychegploxpd. 1as parsateral on

accor di t : \Y; s LAl t ; t of the 5
i nf arct nxgndoclge gﬁlg&?hge géel?%?% \E/lﬁeallmc%%gﬂsce%ét?ﬁy?gt??rgttlig{gtnﬁl2%? és)ﬁ?ﬁ The above

ermbodi nent  thengh ofheo ingrrdisntshier gramiplaato aidl salubilitvemackednelnded) injedeblof furt her
cloth formaty ' | | =Tl ' | repair.
Al so envi si oéﬁgﬁo}égggdrgg?@?f@&%g{éépﬁgm%%g%%t Fctre tngént %gfﬁ%fgir?’i pher al
arterial ocdlumsosehgioniona gésttar af sdlipe and gautase selutish. Injéetabldsyspensiosused by t he

liberation qf, Al YePtiirea Ml 2ide Y5 bSO fiqita CAAD HspRhdiffaghlis UiE Se! -
15  the like may be employed. Also included are solid form preparations which are

intended to be converted, shortly before use, to liquid form preparations.

Depending on the mode of administration, the pharmaceutical composition will

preferably comprise from 0.05 to 99 % by weight, more preferably from 0.1 to 70 % by
20  weight of the active ingredient, and, from 1 to 99.95 % by weight, more preferably
from 30 to 99.9 weight % of a pharmaceutically acceptable carrier, all percentages

being based on the total composition.

The dosages are appropriately selected depending on factors such as symptoms,
25  age, body weight and methods of administration, but in case of parental administration
such as injections for adults, 0.01 mgto 1.0 g of the compound according to the
invention may be administered per day, either at once or spread over several
administrations. In the case of oral administration for adults, 0.1 mg to 3 g of the
compound according to the invention may be administered per day, either at once or

30  spread over several administrations.



The invention therefore also relates to a pharmaceutical conposition for the
treatment of a manmmal who has experienced an ischaeni c event cthAPRH 209p6an
ef fective amount of a conpound according to the invention and at |east a
second 15 therapeutic agent, conprising an antithronbotic agent and/or an
angi ogeni ¢ g‘?’B\R}?W‘ M40actor, or their respective pharmaceut i RGIERIGENt abl e
acid or base addition sal ts thereof, the stereochemcally isoneric forns
thereof, the tautonmeric forms thereof, .ignoe N-oxide fornms thereof and the
prodrugs thereof and a suitabl e carri er, as well as the use of a conpound
according to the 4.nv RLSRA for reducing
20 cardi ac |schaerllnl‘1|e @ﬁ%&ag&hfﬁ nBOS“ IH% aﬁ&ldg&l@ oﬁaﬂ?%%@o ing to the

i nventi on andgredients kaswn m theeat) fist ekhﬁpla,[mﬁbilm:maﬁ buﬁbrmg aghng an
antithronbotic agent and/.or an n eni c rowth fact Specifically, the
conpound acc%’?‘ﬂf‘ﬁ'@“gta&e?—to}”ﬁﬁﬁ’?% Ig)?laglfgr%e t@‘étlﬁ’f Pressy “’625 accept abl e acid
or base addition salts thereof, the stereochemcally isoneric forns thereof,
the tautoneric fQrns Ehereof the N- oxi de, f or ns thereof and t eafBrodrugs

thereof ahd the d&76@bV: theRdrmacenticl comppsition és admynistered IntEa¥mERY-P f or donor
organ  preseivabledy-infiSiod Ren@ABH mfrWen&%CHdﬁﬁﬂﬂrah&QI&?—%ﬂlﬁ:acﬂﬁﬁﬁﬂﬁﬁno an organ
in a manmal according to the present invention may be adm nistered per se .
However, it may usually be admnistered in various pharmaceutical forns for
admi ni stration PyARSSEs pfert BB 2000:10 (L03PAARRCK FPRZLIASTL 18
appropriate conpositions PFRer e nay be ci osi'tions usually

enpl oyed for(D, ﬁ&csﬁl@masaltllcgﬂymmpltﬁb@taeﬁ Cng!ya@radgmon Sl'ad)ts thremofirthe t he

phar maceyt i ¢ tiyv unt of the
Parti cul 1 e AERREL aR%etbdthitcor BY BdR 1l Bl R AR 0

i ngredi ent ifermothbrieofohdithe prorlrugxetheeczfphxmﬁlkaseny\bﬁme aforsmphtonediceut i cal |y

depend ng orPtERRCPIA shbaf Ok BT e Rty S kPt tlor 18R s

phar maceut i dsdhaemic damage to an organ in a mammal.

15 Preferentially, the organ is a heart, a brain, a liver, a lung or a kidney and the

mammal is a human.

More specifically, a preferred embodiment of the present invention relates to
the use of a compound of Formula (I), the pharmaceutically acceptable acid or base
20  addition salts thereof, the stereochemically isomeric forms thereof, the tautomeric
forms thereof, the N-oxide forms thereof and the prodrugs thereof as well as any of the
aforementioned pharmaceutical compositions thereof for the manufacture of a
medicament for reducing ischaemic damage to a heart in a mammal, preferably a
human.
25
More specifically, a preferred embodiment of the present invention relates to
the use of a compound of Formula (I), the pharmaceutically acceptable acid or base
addition salts thereof, the stereochemically isomeric forms thereof, the tautomeric
forms thereof, the N-oxide forms thereof and the prodrugs thereof as well as any of the
30  aforementioned pharmaceutical compositions thereof for the manufacture of a
medicament for reducing ischaemic damage to a brain in a mammal, preferably a

human.



conpositions are desirable in unitary dosage formsuitable, in particular,
for admnistration by parenteral injection or infusion. For e%gﬁ%$@fnoﬁ
preparing the conpositions, any of the usual pharmaceutical nedia may be
enpl oyed. F eral 10 conpositions, the carrier will usually conprise
sterile matggpgg@ﬁﬁghst in large part, though ot her ingreﬂ?@ﬁﬁ?ﬂ¥ﬁ6r
exanple, to aid solubility, may be included. Injectable solutions, for
exanpl e, may be prepared in which the cap-rier conprises saline solution,

gl ucose solution or a mxture of saline and glucose solution. Injectable
suspensions nmay al so be prepared in which case appropriate liquid carriers,
suspendi ng agents_and 15 the |ike may be enpl oyed. Al so included are solid

f or m pr epar at i onsFuiiienporgrtee presentapvration alsgeelateso ghetuseiof adesrensd ofef or e use,

toliquid fo ﬁhﬂﬂ t | iagelelch agigSier@l i on, the
phar maceut i cg coﬁggg%tqh%%ﬁﬁﬁﬁwg%b%cy%omr| ggﬁ)?rom 0.r0 ’t?% 99 % by
wei ght , nor estpreedhemadally isbomenie forris theredf) tiihtinytoeriodormg theredf, the &V-axidé ve
ingredient, and, .from 1. to 99.95 % by weight e breferabl.,y from30 to
060 wer gt S8 et RR i hewikagepel Oles Wiy SRS aBIERCRARSY (O 00

bei ng based piunnheuticil admpmRitpasthéreofifor the matlofaatgesofaredieppen for iadweling sel ect ed

depending on factors such.as. s tons, .25 age, body weight and nethods of
adni ni strati 6ﬁ§r8188{°t‘?° V%%geét lﬁf%ﬂfﬁ?&?ﬁm a%flgli‘apat i on such as injections
for adults, 0.01 ng to 1.0 g of the conmpound according to the invention may

be adm ni stered per day, ejther at once or read over_ several
adni ni strations. THtherReredepresentpygntopalselatesde thepss of2 coppeynd ofy 1 g to 3

g of the o corpund(IR eePhineutitally R cdphbiYciddt basyadafioR SHlis MesdofrtBEl per day,
ei ther at once or 30 spread over several admnistrations. 10 APRIL 2006 WD
03/ 039440 PCYrepdemically ssomenc fopas thamphiheduttorsnc fopiibarel b Mexidaddi ti onal |y

contai n vari gygs MeRBF and HOFB &S thereKNRWRII R ah}I6f BE bforehRhtiGeaPl €, a ,
stabilizing agent, buffering agent, enulsifylng agent, viscosity-regulating

agent, surf aphamaceyticabeenposijigpy thereof for the manufacture of a medicament for the
treatment of a mammal who has experienced an ischaemic event comprising

15  administering an effective amount of a compound according to the invention and at
least a second therapeutic agent, comprising an antithrombotic agent and/or an
angiogenic growth factor, or their respective pharmaceutical acceptable acid or base
addition salts thereof, the stereochemically isomeric forms thereof, the tautomeric
forms thereof, the N-oxide forms thereof and the prodrugs thereofand a suitable carrier.

20 ‘

The invention also relates to a method for reducing ischaemic damage to an
organ, in particular a heart and/or a brain, in a mammal, in particular a human, or a
method for inducing a cardioprotective effect in a mammal comprising the step of
administering to said mammal in need of such a treatment a therapeutically effective

25  amount of a compound according to Formula (I), the pharmaceutically acceptable acid
or base addition salts thereof, the stereochemically isomeric forms thereof, the
tautomeric forms thereof, the N-oxide forms thereof and the prodrugs thereof as well as

any of the aforementioned pharmaceutical compositions thereof.

30 Further, the present invention also relates to the use of a compound of Formula
(D), the pharmaceutically acceptable acid or base addition salts thereof, the

stereochemically isomeric forms thereof, the tautomeric forms thereof, the N-oxide



S Preferably, the pharmaceutical conposition is admnistered i i&%% nou Iy,
for exanple by infusion (continuous intravenous admnistrati ﬂa ' :
adm nistration. Further, the present invention also relates to the use of a
conmpound of Fg)rnﬁ (I) t he pharnmaceutically acceptable acid or base

addi tion sal ™ $A& the 10 stereochenically isoneric fBfWEP@2HATd0f , the
tautoneric forns thereof, the N-oxide forns thereof and the prodrugs
thereof, as well as any of the aforenmenpjoned pharmaceutical conpositions
thereof for the manufacture of a nedi canent for reducing ischaem c damage
to an of gan iidinf BAHIEhd thd BrodhiEl BERBE kAldiVas ) e GRRerhigheReart, a brain, a
liver, a lung or a kidney an e uman. More specifically, a
pr ef erred enmpbatingequtical compasitipne thergof ﬁonﬂemanufactueé cftaguedicomentifer thee of a

comound of BRUIMGA shibe clalfe DALIRREI 4 SAkbY AURERIANLE AEhdngly base 20

addition sa ereo ereochem ca | SOmer| orns ereof, the
tautoneric forns thereof t he N—OXI de forms t hereof and the prodrugs

t hereof as well a he i oned phar utical,conpositions
thereof {or the it fanepEnds rordne todli BsrT crbpeBI B ML o danmge
to a heart i @uoaemmlstepspéaehefamhmsamotw i@dhe sRifiedpuronshgaiticiianliey, a
preferred enbodi nent of res invention relates to, the use of a
conpound of PORRIHNAS chyrdmtgﬁ% f HEALEAT e RFIRpred Dy Epcting 2 infermaedisie phse

addi tion sal bsﬁnﬁlh@(mcateor&hgto%&ﬁeogdn&m ggl 4 DeabtfoRTRdt isCpeffOmiHR if heniRefe. the
tautomeric forns thereof, the N-oxide fornms thereof and the_ prodrugs

t hereof as welaFtignsingstsolymt.sheh a3 ¢plagnsyia ks RreS AP sreHIablsckash, Feckiasconposi t i ons

thereof figr thghymRRHE ﬁﬁ%&bﬁ%n@éheﬁc(lfjﬁﬂl%ﬁﬁ@é ar(efaéfn{e@qyfdﬁb&n V\%ﬁ%ﬁw damage
to a brain in a’'manmal, preferably a hunan. RIL 2006 03/ 039440

PCT/ EP02/ 1131oeethepgwith the moiety it is attached to is equal to R ; examplcs of W are alkyl, Ar
or Het. An example of W'OC(=0)Cl is chloroformiate.

Scheme 1

0
] W—0 | ||
% w’—oJ\m R
<R2

In (I-a)

15
The compounds according to Formulas (I-a), (I-b), (I-c), (I-d), (I-e), (I-f), (I-g) and (I-b)
can also be prepared by reacting an intermediate of Formula (II) according to any of
the reactions shown in reaction scheme (2). In said reactions, all variables are defined
as in Formula (T) and W' together with the moiety it is attached to is equal to R ;

20  examples of W! are alkyl, Ar or Het.
Reaction (a) is performed in a suitable solvent such as dichloroethane and using
BOC,0. The reaction is conveniently carried out for several hours under reflux.
Reaction (b) is performed in a suitable solvent such as THF. The reaction is
conveniently carried out for one to several hours at room temperature.

25  Reaction (c) is performed in a suitable solvent such as dichloromethane in the presence

of a suitable base such as Et3N at room temperature for one hour.



Furthernore, the present invention also relates to the use of a conpound of
Formula (1), the pharnaceutically acceptable acid or base addi 10 ARRYa2Q08
thereof, the stereochemcally isonmeric forns thereof, the tautonmeric forns
thereof, th i 5 forns thereof and the prodrugs thereof as well as any
of the afor g‘yrgrq?/lz)(%% d pharnmaceutical conpositions thereof P¢BEPRHET

manuf acture of a medi canent for inducing a cardioprotective effect in a
manmal , preferably a human. Furthernore.the present invention also relates
to the use of a conmpound of 10 Forrmula (1), the pharmaceutically acceptable
aci d or baseragdis (9% fbimed iHsERlble REnSha SOANEH BRAF!aY rdogOMer | ¢ forms
thereof, the tautoméri'c fornms thereof, the Noxide forns thereof and the
prodr ugs t heteoweratuse {ouis¢verad hemnywigh ne base a¢edednent i oned phar naceuti cal

conposi ti Onsl\kg&ﬂ%ﬁ@f) isf %Ffoﬁlbe% el gf% ?E%H{qgapeftor% oqﬁfifgﬁ/ﬁsrfﬁ% ;Irgsren&?ga treat ment
of a mammal 0 has”experienced an 1schdem c evenl conprising

admi ni st er i ngpitable hdeesotl aspotasyium tcartbbnate and o conyerdenthyridicagied outtah80°Cnvent i on

and at |eas} a,.second therapeuti.c nt, ¢ risin n _ant it hronboti c agent
A/ or an - aRGRUGET B PEHEEH o AP Sgent isPraR Aisblorte ithn® g o MR | ca
accept abl e aef Lsuithibl®Bsse suchdditridtipNarbine il dt FvheRinpeiatige ol Ss@oshw20al |y
isoneric forns thereof, the tautomeric forns thereof, the N-oxide forns

t her eof and ’E“H@‘t"ﬁr odrugs thereofand a suitable carrier. 20 The invention

al so rel at esré&tign @E?&ﬁoﬁﬂéd ih 8 @iedbltGoiveit Rac AstacstanBd nde? réflux f2gan, in
particular a heart and/or a brain, in a manmml, in particular a human,.or a
nmet hod for imiﬂ%i ng a cardioprotective effect in a mammal conprising the
step of ad ”R&lcﬁ&?gb heHBrndd WhaORIIBEEntichhdiEGH defenditgRn R !t fRRLIRN 2
therapeutically effective 25 anount of a conpound according to Fornula (1),
t he phar rrapewbm:%lﬁpﬁﬁ@_é@ﬁtl@bls@ela’@m&dlfbtheB@é@caéﬂ'ﬂ"@ﬂlﬁh}%@llﬂs t hereof, the
ster eochem Cahifroh RERE WC78Q! AP 1 hAG! BARIZNE d AULOR dofialMah { hereof, the
N-oxide forns thereof and the prodrugs thereof as well as any of the

af or ement i ondidxeh femiddwutsiat eeiflux tempesire. FosRiF(HHxbé rea@ion frgontiested inhe pr esent

i nvention al g r I t he

phar maceut i c%??lél%g% @Z’%ﬁ %f%?éarg geéﬁﬂ’%%é‘% L Bogé ggggg#ﬁggggsgg;?f f;ﬁ‘{eﬁg]raé%%e} t he

st er eochesn cReédction §pispenfarmied imssuitable eal¥ent suvh as dopropeml @ réfbrrempdigmeof , t he

N-oxi de for 12-36 hours. _
Reaction (j) is performed in a suitable solvent such as acetonitril at reflux temperature
for 24 hours.

20



10 APRIL 2006 WO 03/039440 PCT/EP02/ 11371 -21 fornms thereof and the prodrugs
thereof as well as any of the aforenmentioned pharnaceutical cHPBRIL2008s

t hereof for the manuf acture of a medi canent for the prevention and/or

t r eat ment of g ac or cerebral ischaemc event in a mamual 5 The
conpounds accor |ng éo the invention can generally be prep&FEEPEIH1
successi on of steps, each of which is known to the skilled person. In
particular, the conpounds according to2formula (I-a) can be prepared by
reacting an internediate of Forrmula (I) according to reaction schene (1), a
reaction that is performed in a suitaglygmebeaction-inert solvent, such as
toluene, in the presence of a suitable base, such as 10 triethylamne In

reaction schene (1), ally tRAbl es arg defined as in Formula (1) and W
together with the i t L 4attachﬁ\ 0 is equal tooRl ; exanples of W1
are alkyl, Ar or Anféxamp| eVorWOC(2ty'd i s chLﬂLoforniate Schene |

15 The conpounds acc d to brnulas (T-a), (leY"%l-%) (1-d), (1-e),
(r-f), (1-g) and (I- an al sof be prepared by reactiﬂg an internedi ate of
Forrmula (I11) according e, any o} t he reactions shomnaln reacti on schene
(2). In said reactions, all varigbl es—gee=gdefined as ijn Formula (1) and W
together with the noiefy it is“brrachep—ro—rs—eqﬂaw'rw 20 exanpl es of W
are alkyl, Ar or Het. Reaction (R) is perforned in a syjtable solvent such
as dichl oroethane and using BOQRO The reaction is conveniently carried out
for several hours under reflux. | Reagti g is perforored in a suitable

sol vent such as THE The reacti@nlis —conveniently garg out for one to
several hours at roomtenperature. 25 Reaction (c) is pgrforned in a

sui tabl e sol vent such as dichlorpnethane in the presence of a suitable base

such as Et 3N at room tenperature| for ;Qne—hetee 1O APRIHL?OOG
O) -

(-d)
o]

/u\ (o]
HaN X—Cl\
Q
(e) o HZN)I\X/
(I-e)
R‘—]Ci-—m o
[4i] o R‘JLQ
(1-¢)
P
N :
N\RG R \N
(9 - I
R’)\Q
(i-f)
0\,/0
R1/ w2 0\ //o
(h) - 1/3\0
W23=R', CI, NH
z t-g)
Het-Hal Hal=Cl,Br,|F o
0 Het—Q
R R® (1-h}
7 8
W1\N l S/ R R
@) . H - W1\ I
N Q




WO 03/ 039440 PCT/ EP02/ 11371 _22 Reaction (d) is perfornmed in §#§H&L?ﬁb§ '
sol vent such as THE or DMF at room tenperature for several hd o]
base needed. Reaction (e) is performed either in refluxing acetone or in DW
in the presence of a suitable base such as potassi um carhg and can
conveni enth%@"?&Wi ed out at 80C. 5 Reaction (f) is per#@?‘#@ﬁlpﬂl a

sui tabl e sol vent such as dichloronethane in the presence of a suitable base
such as triethylam ne and at roomtenperdture for about 30 to 120 m nutes.
Reaction (g) is performed in a suitable solvent such as acetonitril under

r ef :j ux for gqhehgmpamdﬂ&%aaa@}tb @Brrilas (1-8) @aﬁfserbgp&gggdaﬁ rédtidgement

condi ti ons dependi ng o ; for exanple en = the reaction is
performed in netﬁ@leﬁfag%ﬁemaf (It\’r)i“eﬁw{@%én S50 reaptiam, i wAebles e dsRmed78C for 1
hour. For R ZM#ForkhiR ()R lefMilioh $s SeRfoeidwith 4 Pase SicPe3NAHT (86 %lid nipstils at
reflux tenperature. For R1=CH3 the reaction is conducted in dichloronethane
at room t enpeilhend ia arenctiagn-inetiselvern sutheas IMBenERBF.of tri et hyl amine. 15
Reaction (i) is perfornmed in a suitable solvent such as isopropanol at
reflux tenperature for 12-36 hours. Reaction 0) is performed in a suitable

sol vent such as acetqnitri Rreflux tenperature $or 24 homrs. 20 10 APRIL
2006 WD 03/039440 - C 12.011) (b) (c) (d) ry L L.,
N R®- Hal N v
~ ' p | R®
Y
\(Rz)p (Rz)p
av) (I-c)

The starting material and the intermediate compounds according to Formulas (II), (1II)
and (IV) are compounds that are either commercially available or may be prepared
according to conventional reaction procedures generally known in the art.

10
Intermediate compounds of Formula (II) may be prepared according to the following

reaction scheme (4) wherein all variables are defined as in Formula (I) :



(a) (g) (h) (1) (1) Q=00 W-bOOW w- W-N=C=B 8=0,S R/ O 'R
--N=C=O or (H3OSIi NI\X-Cl H2 11 C RHOYN, C~ R 10 N p 10APRIL 2006
WO 03/039440 PCT/EP02/11371
25.
Scheme 4
NN Q "
R*—NH, _ H’
(a) z |
x
(R%),
SOCl, | (b)
R5
R4
H,N al
d_o” N x L R®
N N/
- I -
[/ (c) ~4 l
(R, x
(R%,
(d)
RS
SN T
N~ R
'3
7 l R
=\
(R

(I

Reaction scheme 4 comprises the step (a) in which an acylchloride of the type shown is
reacted with a substituted primary amine, e.g. benzylamine, in the presence of a
5  suitable base, such as EtsN and in a suitable reaction-inert solvent, such as

dichloromethane. The reaction may conveniently carried out at room temperature.
In a next step (b), the adduct obtained in step (a) is refluxed with SOCl,, after which the
product obtained is reacted with appropriately substituted 2,2-dimethoxyethylamine in
a reaction-inert solvent, such as DMF, for instance at room temperature (step c). In

10  step (d) the adduct obtained in step (c) is cyclizised in HC to obtain the substituted

imidazolyl-moiety.



R~"'"W W=R, O, NH2 Het-Hal Hat=Cl,Br,I,F R R WFNS/ 0 HZNA, 11-01)
(1-hl R 0OtQ ' ()-a) -0 (l-c) ('H9) He 1-Q PCT/EP02/ 11371 1®ARRH 2008006
WO 031039440 -24 PCT/ EP02/ 11371 The conpounds according to Forrmulas (I-c)
can al so be epar. by reacting an internediate of Formula (I with an
hal ide. In sgirod&?oé%g ion, all variables are defined as in Wﬁ@*’}ﬂ?/wzll ). The
reaction is perforned with a base such as NaH (60 %in mneral oil) and in
a reaction-inert solvent such as DVF or-26HE 5

Intermediate compounds of Formula (IIT) may be prepared from compounds according
to Formula (I-c) by selectively reducing the alkyloxycarbonyl-moiety of the

piperidinyl-moiety according to the following reaction :

RS
H N'_]/\R“
Y
) T
\\(Rz)p \\<R2>p
(=) )

The reaction is performed in the presence of a suitable base, such as KOH, in a suitable

reaction-inert solvent, such as 2-propanol and at reflux temperature.

10 Intermediate compounds according to Formula (IV) may be prepared by hydrogenating

compounds according to Formula (I-c) according to the following reaction :

Q RS 0 R®
N N
R"u\N | || o R1JLN | || »
N H N
as : - "
a T =
| |
N \
\\(Rz)p (RY,
(I-c) av)

wherein all variables are defined as in Formula (I). The reaction is performed in the
15  presence of a catalyst, such as Pd/C (10 %) in methanol at a moderately elevated

temperature.

It is evident that in the foregoing and in the following reactions, the reaction
products may be isolated from the reaction medium and, if necessary, further purified

20  according to methodologies generally known in the art, such as extraction,



The starting material and the internedi ate conpounds according to Formnul as
(11), (111) and (1V) are conpounds that are either commerci alllOARRIL2088| e
or may be prepared according to conventional reaction procedures generally
known in the_art. 10 Internedi ate conpounds of Formula (11) may be prepared
according to Pr?é’“?%f"l owing reaction schene (4) wherein al PCVEPR2AWTeS are
defined as in Fornmula (I) : 10 APRIL 2006 WO 03/039440 (R2)p C

PCT/ EPO2/ 11371 -25 Schenme 4 Ra-NHa (a) 42Ns "Ra C Na O- O- _R (c¢)
Reaction schene 4 conprises the step (a) in which an acylehloride of the

type shown i ti gﬁgg zyl am ne,
In the pres eg g:'é@? &;O%gn%}?:%}lg%f)%@ i 1&' Pédl&%{ 5o Rl%ﬂgcsfslfl?l abl e
react i on- i neexistdn moenthan enechamismeni folnh,anammmdated frﬂiimehmeamture)hywn
conveniently c r.r

i ; h dd
Chtai ned | n SR Aiein e s el TRGRAb iy, pfius REpmlefbicy) - (he adduct

5 The following examples illustrate the present invention without being limited thereto.

Experimental part

Of some compounds the absolute stereochemical configuration of the
stereogenic carbon atom(s) therein was not experimentally determined. In those cases
10  the stereochemically isomeric form which was first isolated is designated as “A” and
the second as “B”, without further reference to the actual stereochemical configuration.
However, said “A” and “B” isomeric forms can be unambiguously characterized by a
person skilled in the art, using art-known methods such as, for example, X-ray
diffraction. The isolation method is described in detail below.
15
Hereinafter, “DMF” is defined as N,N-dimethylformamide, ‘THF’ is defined as
tetrahydrofuran and “DIPE” is defined as diisopropyl ether.

A. Preparation of the intermediate compounds

20 Example Al
1-Methyl-4-phenyl-4-piperidinecarbonyl chloride (0.49 mol) was added portionwise at

room temperature to a stirring mixture of benzenemethanamine (0.49 mol) and
N,N-diethylethanamine (1.223 mol) in CH>Cl; (2500ml). The mixture was stirred at
room temperature for 1 hour. K,COj3 (150g) and H,O were added. The mixture was

25  stirred and separated into its layers. The aqueous layer was extracted with CH,Cl,. The
combined organic layer was dried (MgSQ,), filtered and the solvent was evaporated.
Yielding: 144g (95%) of 1-methyl-4-phenyl-N-(phenylmethyl)-4-piperidinecarbox-

amide (interm. 1).

30 Example A2
A mixture of intermediate 1 (0.47 mol) in SOCI, (750ml) was stirred and refluxed for 1

hour. The solvent was evaporated. Toluene was added twice and evaporated again.



product obtained is reacted wth appropriately substituted

2, 2-di met hoxyethylamne in a reaction-inert solvent, such as ﬁR/IQPR\%?OOG

i nstance at roomtenperature (step c). In 1o step (d) the adduct obtained in
step (c) is @Sd jzised in HC to obtain the substituted im dazolél - noi ety.
10 APRI L 2008°W841%039440 PCT/ EP02/ 11371 -26 I nt er medi at ePEERBUREL of
Formula (I11) may be prepared from conpounds according to Formula (1-c) by
sel ectively reducing the al kyl oxycarbonyg.- noi ety of the piperidinyl-noiety
according to the followng reaction : 5 The reaction is perfornmed in the

presence of &§;54 , -15%51-'- I : loN-inert
sol vent sucﬁ{lgghgﬁlgpgégﬁgﬁ °§§’E@?’%§ef I ux1 4[%!1 e%%’frigk’ E’r@g#lﬁ}ilgﬁ?ﬁ?géﬂedi ate
conpounds ac benzénempethapamine manghydroghlonds/ (igernp2dpar ed by hydr ogenat i ng
conpounds according to Forrmula (I-c) according to the follow ng reaction :
(RZ)a '1Rz1P (1V) wherein all variables are defined as in Formula (1). The
reaction is [Esahpledd in the 15 presence of a catalyst, such as Pd/C (10 %

in methangl at _a noderately e ed, .t e. It .i,s evident that in the
f or egoi nggan§rinﬁt'{rﬁ8 ‘I”%I"P%‘ﬁftﬁéwg}a@g» m@mg@%m Fosied oBAB i “may be

i sol at ed fr op)2thignetix9éthaamimd0.somal) dissblved i OME aay added Gidp@isepDid fi ed 20
according to nethodol qgi es generally known in_ the art, such as extraction,

10 APRI L 2008M¥@eqasfaged:af 1oy fomperefuie oy panighs 7Thesolvent was s¥aportedan g
chr omat ogr aplyyeldihg: 219g (100%4) @F Na® RdighdthdHathyl)-Q anéthAm-preaguet s t hat

(phenylmethyl)-4-piperidinecarboximidamide dihydrochloride (interm. 3).
10
Example A4
A mixture of intermediate 3 (0.47 mol) in 6N HCI] (1500ml) was stirred until a cloudy
solution, then washed with CH,Cl; (900ml), stirred at 80°C for 1 hour, cooled,
alkalized with a NaOH 50% solution and extracted with CH,Cl,. The organic layer was
15  separated, dried (MgSOy), filtered and the solvent was evaporated. The residue was
crystallized from CH3CN. The precipitate was filtered off and dried. Yielding: 38.3g
(25%) of 1-methyl-4-phenyl-4-[1-(phenylmethyl)-1H-imidazol-2-yl]piperidine

(interm. 4).

20 Example AS
A mixture of Compound 1 (0.089 mol) in methanol (250ml) was hydrogenated at 50°C

with Pd/C 10% (3g) as a catalyst. After uptake of hydrogen (1 equiv), the catalyst was
filtered off and the filtrate was evaporated. The residue was crystallized from CH;CN.
The precipitate was filtered off and dried. Yielding: 23.89g (90%) of ethyl

25  4-phenyl-4-(1 H-imidazol-2-yl)-1-piperidinecarboxylate (interm. 5).

Example A6
A mixture of intermediate 5 (0.026 mol) and KOH (0.26 mol) in 2-propanol (150ml)

was stirred and refluxed for 10 hours. The solvent was evaporated. The residue was

30  takenup in H,O and the mixture was extracted with CH,Cl,. The organic layer was
separated, dried, filtered and the solvent was evaporated. Yielding: 9.4g of 4-phenyl-4-
[1-(phenylmethyl)-1 H-imidazol-2-yl [piperidine (interm. 6).



exist in nore than one enantioneric form may be isol ated fromléhﬁ%h_gio)éture
by known techniques, in particular preparative chronmatography, 8
preparative HPLC. 5 The follow ng exanples illustrate the present invention
wi t hout bei ng,d dsnid g thereto. Experinmental part O some con%)ounds t he

absol ute stereochem cal configuration of the stereogenic ESFEBRASN(s)
therein was not experinentally determned. In those cases 10 the
stereochem cally isoneric formwhich wa29-first isolated is designated as "A"
and the second as "B", without further reference to the actual

stereochem cal configuration. However, said "A" and "B" isoneric forns can
be unanbi guously characterized by a person skilled in the art, using
art-known netkameleddch as, for exanple, X-ray diffraction. The isolation
met hod i s de ks ' ' I : ' 0 af) b fined as

N N-di et hyl R g{rld#gﬁ]queePNg_‘ii_&H@sb he R fintdre °£§ﬁ£{ng§i%{§%;/(3'ro ooy LD 1o8. 83
defined as dii=bpndpylF (&ntkwas sdeddrepyasetoiagalugpn phHisall, 608 impdheadloic onpounds
20 Exanpl e A I | 5:4- Pl i di I i 9 nmol) was
added por o1 ofg R Tefe OGN sifelaRSh) RLRERRRE DB b ARt e
benzenenet hansmhaue at(r0om Semprirjturan Theni\a dehatiomt diH(e¢ddoapbeneenetbeti@®l nol ) i n
CH2C12 (2500 The. m.xt ure stirre t roomt er.ature for 1 hour.
<2008 ( 160g) (0 FOBRET WafeEE bt A B} eeotiB8T e R R R v s epar at e
into its | ayestmcted vathaGHyEDL STHe ayparatadasgaaict layee vas died (NafS4RY, ikeredland conbi ned

organi ¢ layer, g 91l ed (M LASH A LShselpgtbiugs evaporated

L Rt s Ry 17 D).
anpl e m xture of _internediaf e 47 o) )_.in. was
stirred and fastopx@grercgiected and the solyga wag eyapRTatsgla Y 1@5&5&%&% et fuene was

added twi Ce pRGyEYANEYMAEEYIAHRD)phRIARRN- 1 20R61VE DR 039440

piperidinecarboxylate (interm. 7).

15  B. Preparation of the final compounds
Example Bl
A mixture of intermediate 4 (0.05 mol) and N,N-diethylethanamine (0.15 mol) in
toluene (750 ml) was stirred at 100 °C. Ethyl chlofofonnate (0.25 mol) was added

dropwise and the reaction mixture was stirred and refluxed for 1 hour and then cooled.

20  The mixture was poured out into an aqueous K,CO; solution (35 g K2COs). The layers
were separated. The water layer was extracted with CH,Cl,. The separated organic
layer was dried (MgSO,), filtered and the solvent evaporated. The residue was purified
over silica gel on a glass filter (eluent: CH2Cl/C,HsOH 98/2). The desired fractions
were collected and the solvent was evaporated. The residue was crystallized from

25  CH3CN, filtered off and dried. Yielding: 16.7 g (86%) of ethyl 4-phenyl-4-
[1-(phenylmethyl)-1H-imidazol-2-yl]-1-piperidinecarboxylate (Compound 1).



PCT/ EPO2/ 11371 -28 Yielding: 190g (100%

of N-[ chl or o( 1- net hyl - 4- phenyl - 4- pi peri di nyl ) net hyl ene] - benzenthePRUZMENe
nonohydrochloride (intern. 2). Exanple A3 5 A m xture of internediate 2
(0.47 mol) i Qo4 f20M) was cool ed on an ice bath.

2, 2- Di met hoxyet hanam ne (0.54 nol) dissolved in DVF was ad’d’gﬂEﬁqzﬂbWse The
mxture was stirred at roomtenperature overnight. The sol vent was
evaporated. Yielding: 21 Oy (100% -30-

of N- (2, 2- di net hoxyet hyl ) - 1- net hyl - 4- phenyl -

(phenyl met hy_ﬁ_ﬂﬂ@geri di necar boxi m dam de di hydrochloride (intern. 3). 10
Exanple A4 A m xture of internedi ate 3 (0.47 mol) in 6N HO (1500ml) was
stirred until The RERsEation o€ GPmPPWN 2 t hen vvashe Wi t h C2Cl2 (900ntL), stirred
at 80C for 1 hour, cooled, alkalized wAR ~ Yo sql ution and extracted
wi th CH2Cl12. The organic Iayer was 15 s¢ MSH), filtered and
the solvent was evaporated. The residue ™ al | i'ged from CH3CN. The
precipitate was filtered off and dried. Yielding:#38
1- net hyl - 4- phenyl -} -[ 1- (phenyl net hyl ) -1 H-i m dazol ejJidine (intern.
4). 20 Exanple A5 A m xture of Conpound 1 (0.089 nol) i et hanol (250ml)
was hydr ogengteiykbdhidide (0.0023 mbllives 2HA8A bbIhhixAke of iGREMddHRE 6 (00019mmdIpt ake of
hydrogen (1 GQUI)‘\I/\) the catalyst was filtered off and the filtrate was

evapor at ed. ediethylethapamipg (P02 moD i CHe Gl (G mONTIrred idopfReci pi t at e was

filtered of f (afdrafllv. Ghe rafefdrfinBtire 43s $2@d (W minlat RbMbmperature. Water
4-phenyl -4- (1Hi m dazol - 2-yl ) - 1- pi gerl di necar boxyl ate (i ntermHﬂg Exanpl e
Iz

A6 A ni xt &ir eWa¥ addgd.dhedayierst eers sqparatyd- ol hesyeox lyrropes eatracted with C pr opanol
(150m ) = wasgd écrnsb‘;ﬂkdad?gmﬁﬁ%wm&efdﬂéd &@%my I fiteret ¥nd 9 ¥Rkt NBRAYRPO! at ed.

The residue was In HO he” m xture was extracted with
CH2Cl 2. The &hgeesidae WWEMby short open column chromatography over silica gel (eluent:

CH,Cly/(CH;0H/NH;) 98/2). The pure fractions were collected and the solvent was
evaporated. The residue was recrystallized from n-hexane, filtered off and dried. Yield:

10 042 g (52%) of Compound 2; mp. 122.7°C.

Example B3
The preparation of Compound 3

)

Reaction under N, atmosphere. A solution of intermediate 5 (0.0054 mol) in DMF
(10 ml) and THF (10 ml) was added dropwise to NaH (0.00624 mol) in THF (30 m!)
15  and the mixture was stirred at room temperature for 1 hour. Then,
methyl 4-(bromomethyl)benzoate (0.00624 mol) in THF (5 ml) was added dropwise
and the reaction mixture was stirred at 60 °C for 3 hours. Water was added and the
mixture was extracted with CH,Cl,. The combined organic layers were dried (Na;SOy),
filtered and the solvent was evaporated. The residue was purified by short open column
20 chromatography over silica gel (eluent: CH,Cl,/(CH3;OH/NH3) 98/2). The desired
fractions were collected and the solvent was evaporated. The residue was crystallized
from DIPE, filtered off and dried. Yield: 1.7 g (70%) of Compound 3; mp. 149.1°C.



Separated, dried, filtered and the solvent was evaporated. Yieldi ng{: 9.4g of
4-phenyl -4- [1 -(phenyl nethyl)-]Hini dazol - 2-yl ] pi peri di ne (i nl@ARRIG$00610
APRI L 2006 WD 03/039440 PCT/ EP02/11371 -29 Exanpl e A7 Reaction under N2

at nosphere. @ W; f,e of internediate 5 (0.0033 nol) in DW F(‘:5 m; and THE
(5 mM) was a ge dropwi se to a sol ution of NaH, 60%in nmi nRFEFP®{II3715 (0. 004
nmol) in THE (10 M), stirred at roomtenperature. The m xture was stirred
for one hour at roomtenperature. Then,31a sol ution of

4- (acetyl oxy) benzenenet hanol (0.004 nol) in THE was added dropw se and the
resulting repgnydpy xture was extracted with CH2Cl2. The separated organic
| ayer was dried %%528042 filtered and the solvent was evaporated. The

resi due was Bemrépasgongt Seapqundden col um +6 Chr omat ography over silica gel

(eluent: CH2C] 2/ (CH3OH NH3) 95/5). The-p ions were coll ected and
the sol vent was evaporated. Yielding: 1.83 hyl 4-
phenyl - 4-[1- ((4- net hyl car boxy) pheny] nmet hyl ) - i kaqzol -2-yl]-1-

pi peri di necarboxylate (interm 7). 15 B. Pre at ilgy) of the final conpounds
Exanple Bl A mixture of internediate 4 (0.05 nol) and N, N-di et hyl et hanam ne

)
(0.15 nol) if mixyreefiemnpgoted (0.3 mebiand ed a%db C. (80038 melhinor of or mat e
(0.25 nol) was added dropw se and the reanN'm xture was stirred and

refluxed for 1 hour and then cool ed. 20 The i xt ute was poured out into an

aqueous K2 mc?}gg(g{l gféi B t“f?g %&%&%x«eﬁaﬁ‘zé BOLE. The élﬁ{'ze%t %Fg{a}@rﬁgd. The vat er

| ayer was ex e separated organic r-was dried
(MS™4) , fi | Weteedasmbied.NEhismlxven vassxapaedwitd CHIOkR. Tlesepnsedwrgampelaydri ed over

silica gel on a glass.filter. (e nt : Cl2/ C2HsOH 98/ 2)....The.desired
Fractions \BPOIRRESDl ko f il sl BEIGLTEVRT Sambhlie TSR e e
cryst al | i Zedwhs wystaire@HRDENDIHE, filteredoff add reapstaltivedefiom GHRCN, fitgredlddf 7 g (86%)
of ethyl 4-phanyl.a Xield: 0.33 g of Compound 4; mp. 84.2°C.

"3

A mixture of Compound 4 (0.0001 motl) in HC1 6N (22.8 ml) was stirred and refluxed
10 for 4 hours. The reaction mixture was alkalized, then extracted with CH,Cl,. Thg

Example B5
The preparation of Compound 5

separated organic layer was dried (Na;SOs, anhydrous), filtered and the solvent was
evaporated. The residue was recrystallized from DIPE, filtered off and dried. Yield:
0.24 g (62%) of Compound 5.’

15  Example B6
The preparation of Compound 6

QL
Fs

Isocyanatobenzene (0.0094 mol) was added dropwise to intermediate 6 (0.0094 mol) in
THF (50 ml) and the reaction mixture was stirred for 30 min at room temperature.

Water was added and this mixture was extracted with CH,Cl,. The separated organic



[ 1- (phenyl met hyl ) -1 H i m dazol - 2-yl ] - 1- pi peri di necar boxyl ate ( Conpound. 1
APRI L 2006 WO 03/ 039440 -30 Exanpl e B2 The preparation of Conp RRW. 2006
PCT/ EPO2/ 11371 Benzoyl chloride (0.0023 nol) was added to a m xture of :
i nt er medi at 19 nol) and NMdi et hyl et hanam ne (0. in CH2Cl 2
(15 m), sthy(?g%l&gggr oom tenperature. The reaction m xt u?P&w/ﬁmﬂed for
30 mn at roomtenperature. Water 5 was added. The | ayers were separ at ed.
The aqueous | ayer was extracted with CH2€l 2. The conbi ned organic | ayers
were dried (Na2SO4), filtered and the solvent evaporated. The residue was
%tf'rz |C}‘ |2 /ec(zl CE% c;a_vyalima; ageimagssl X (Dlmeh 11&EHdQﬂ%mﬂ'ﬁgﬁl&§lh)év@bﬂtecEIl"h¢ go&dgﬁlduég\iauent |
e.pure fracti re c ed and the sol vent
was evapor atasged witk2 'ipé%aﬂ‘i’fé’ ?‘@s@“&g %SJI%S ég%l‘ﬂ%o““fil tered off
and dried. Yield: 10 0.42 ¢ (52% of Corrpound 2 rrp. 122. 7C. Exanpl e B3 The
preparation of Conpound 3 Reaction under N2 at rmsphere. A sol ution of
i nt er nedi ate‘imatergbm mol) in DMF (10 m) and THE (10 nl) was added
dropwi se to THE (3 15 and the m xture was stirred
at roomterrp%l??{e%rgrgg%r %%IPHThen Ii bgononet hyl ) benzoat e
(0.00624 mol) in THE (5 mM) was added dr W s¥ ol i i
stirred at 60 C for 3 hours. Water was ed amdl t he _ m xture was extracted
with CH2Cl 2. The conbi ned organic | ayers were c@-
t he sol vent was evaporated. The residue was purrfi y short open colum 20

chr omat 0gs apihPVRIsosjahdtsBensdte (ODOUPRBY) wabkBdded té BHBREHINER)0.8672h0l) The

desired fractions were collected and the solvent was evaporated. The

resi due was BifEt@P miyad the yeagtiopmptureryas smedfopf fousat rapm é"&’Pe‘ﬂt‘é‘Fd 1.7 g
(70% of ConRaidifasdadd8Pandt nlixtare Wl eNPRRtdd vABPEH,Cl,. The separated organic

layer was dried (Na,SOy), filtered and the solvent evaporated. The residue (0.4 g) was
purified by HPLC over silica gel (eluent: CH2Cl,/CH3OH 98/2). The desired fractions
10 were collected and the solvent was evaporated. Yield: 0.2 g (66%) of Compound 7.

Ni%mk@rﬁ

A mixture of Compound 3 (0.002 mol) and LiOH (0.02 mol) in THF (11ml) and H,O
(11ml) was stirred at room temperature for 24 hours. H,O was added. The mixture was

Example B8
a) The preparation of Compound 8

15  brought to pH 6 and then extracted with CH,Cl,. The organic layer was separated,
dried, filtered and the solvent was evaporated. The residue was washed with CH,Cl..
Yielding: 0.72g (83%) of Compound 8; mp. 251.6°C.

b) The preparation of Compound 9 @\ Y/E
%ﬂ

Reaction under N, atmosphere. A solution of NaH 60% (0.000642 mol) in DMF (2 ml)
was stirred at room temperature. A solution of Compound 6 (0.000642 mol) in DMF
20 (8 ml) was added dropwise and the reaction mixture was stirred for one hour at room

temperature. CH31 (0.001284 mol) was added and the reaction mixture was stirred at



WO 03/ 039440 PCTI EPO2/ 11371 -31 Exanple B4 The preparation of % nd 4 A
m xture of internmediate 6 (0.0059 nol) and I LA (0.0059 nol) i nl

was stirred and refluxed for 24 hours. The sol vent was evaporat ed. V\ater
was added. T\Qb% 9ﬁéﬂure was extracted with CH2Cl2. The separated organic

| ayer was dri eé/J% 2504, anhydrous), filtered and the sol VEHEPRZHEST]
evaporated. The residue 5 was crystallized fromDI PE, filtered off and
recrystallized from CH3CN, filtered off.33and dried. Yield: 0.33 g of
Compound 4; np. 84.2C. Exanple B5 The preparation of Conpound 5 A m xture of
Cormpound 4 (%O‘Q@ﬁ]al’@xlﬁrﬁs@rcwgsel%ﬁ'ﬁB&n@’[ﬂi&lol\i@ﬁﬁ§ é\faFﬁgteénﬂlern?siduexed to for
4 hours. The reaction mxture was al kalized, then extracted wwth CH2C 2. The
separat ed or §eaaperifiedyhyrhighaperformange finpid cmamateataphly oves jilics gal (elvest and t he

sol vent was PE, filtered
oft and dri ed HHGRRIBCH o83 Pud R3lsEh Rkl MEELIRLGH hEBE W NARMEY D2
preparation @Wapmlqdodhddmmgé@wm&mbm&e (0.0094 nol) vvas added

dropwi se to | rrred Q. 009, 1) J THE (50 ml) and the reaction

m xture was |rr%r3p aﬁonf?gdomﬁg d4lroggm e aturg,  Water was added and

h

this mxture was extracted with CH2Cl12. df s€parftgd organic 10 APRIL 2006
WD 03/ 039440 -32 PCT/ EP02/ 11371 HO O )

5 LiAlH4 1M in THF (0.000444 mol) was added dropwise to a solution of Compound 7
(0.000404 mol) in THF (5 ml), stirred at 0 °C. The reaction mixture was stirred for 30
min at 0 °C. The mixture was treated with a 10% aqueous NH4Cl solution and extracted
with EtOAc. The separated organic layer was dried (Na,SO,), filtered and the solvent
evaporated. The residue was purified by CC-TLC on Chromatotron (eluent:

10  CH,CL/CH30H 96/4). The desired fractions were collected and the solvent was
evaporated. The residue was crystallized from CH30H/H,O, filtered off and dried.

Yield: 0.020 g (10%) of Compound 10.
d) The preparation of Compound 11 j\
HO 0 K@

LiOH (0.001423 mol) was added portionwise to a solution of Compound 7

(0.0006469 mol) in dixoane/H,O 1/1 (6 ml). The resulting suspension was stirred for 18
.15 hours at room temperature. The solvent was evaporated. The residue was taken up into

water and extracted with a mixture of EtOAc and 1-butanol. The organic layer was

separated, dried (Na;SOy), filtered and the solvent was evaporated. The residue was

taken up into 1 N HCI, then extracted with EtOAc. The organic layer was separated,

washed with brine, dried (Na,SO,), filtered and the solvent was evaporated. The

20  residue was crystallized from Et;O/CH,Cl,, filtered off and dried. Yield: 0.16 g (51%)
of Compound 11.



| ayer was dried (Na2SO4), filtered and the sol vent evaporated. The solid
resi due was washed with 2-propanone, filtered off and dried. YPAPRIL 2006 g
(68% of Conpound 6. Exanple B7 The preparation of Conpound 7 HCA 11 Oo
"a 5 Met hyl a;d@%%gpat obenzoate (0.0007 nol) was added to internediate 6
(0.0007 nol) "IN (10 m) and the reaction nixture was SCTEPEM1Er 3
hours at roomtenperature. Water was added and this m xture was extracted
with CH2C 2. The separated organic |ayg4- was dried (Na2SOQ4), filtered and
t he sol vent evaporated. The residue (0.4 g) was purified by HPLC over
silica gel (ekigptBoCH2C 2/ CH3OH 98/2). The desired fractions 10 were

col l ected and _the sol vent was evaporated, Yield: 0.2 (6699 of Conpound 7.
Exanpl e B8 aliOGH4&0.Blémel) wes added o opinsae pbintermedigis ¥ (Q-@018rmaethiwpdlihd 3 (0. 002

mol) and Li %Oéﬂg%ﬁ%ﬁ% QOiﬂ‘Hl%.TJfEe x(e%&g»h)éxgs?tﬂ% Wi Qlirréd ol Thdud@frogil Tred at room

tenperature our O was a he m xture was 15 brought to pH 6
and then ext tempesaturei WateCaChdded TEHLCly ahadded. altwrreaotion saxturearasd, dri ed,

fil d and_}.h T i ith CH2dQ 2.
Vi el i ng: oo, PR EaryE et il R pAIR (dREOLFOS Mt TR o o
Conmpound 9 r whs 8@paraiedaThe whiteodid iresiditie Masrwvaghiee with nfetltanblind €1H,GT:Nhkh 60%
Compound 6 (8heboRRnsPhaprel sohvsl-El) Lt aab o Womteihe "
reaction m xRuipl-piperiditidcibeth14to (CaRgoun@UR). at room tenperature. CH3I

(0.001284 nol) was added and the reaction m xture was stirred at 10 APRIL
2006 WD 03/ 039440

10  The following compounds as listed in Tables 1-5 were prepared :

(All melting points (m.p.) in °C)

Table1:
o}
Ay
RN I/\>
N
L&
Comp.nr.| Exp.nr. R R’— Phys.prop.
110 B2 ---H ©/
13 B 1 \0 ---- @/ e,
14 B3 .p.=137
Y O/ m.p
B1
1 /\ o] @/
12 B9
Ny /@f
HO




PCT/ EPO2/ 11371 -33 60C in a Parr pressure vessel for 2 hours. 16'7ﬁ3ﬁ1g|2\58€t
was evaporated. The residue was purified by high-performance T qui

chromat ography over silica gel (eluent: CH2CIZ/ CH3OH 98/2). The desired
fractions re collected and the solvent was evaporated. Yield: 0.14 g
(49% of a\?ﬁ%ﬁﬁ?{ﬁ’ Y9 ¢) The preparation of Conpound 10 5 LFG¥A2AN n THE
(0.000444 nol) was added dropwi se to a solution of Conpound 7 (0.000404
nol) in THE (5 m), stirred at 0 C. The3feaction m xture was stirred for 30
mnat O C. The m xture was treated with a 10% aqueous NH4Cl sol ution and
extracted wth EtOAc. The sepapated organic |ayer was dried (Na2SO4),
filtered and the solvent evapdfated. The resi due was purified by CC TLC on
Chromatotron (eluent: to CH2RI2NGHESH 96/Y). The desired fractions were
coll ected and the sol vent was tegf The residue was crystallized from
CH3OH H20, filtered off and dried™~~Yi el ﬂa 0.020 g (10% of Conpound 10. d)
The preparation of Conpound 11 H~ ) "0 LiCH (0.00 1423 nol) was added
portionwi se to a solution of Conpo [ (0.0006469 nol) in dixoane/H20 1/1
(6 nil). The resulting suspension Stirred for 18 15 hours at room

tenperature. The—solvwent ms—e\mp??t—ed—ﬂFWe—W ﬁakccr)l gp into
wat er and extraotmé’d“wﬁitxﬁ'n& m xtur e of Et OAc| and 1-Dbut andF.ys'Pﬁep'crganic | ayer

X
was separ at ed; g eg (BF2SOt) TRt Ered and the syl et was evgpor ated.. The
residue was tlaken ug into L N H@ , dhen exjract ith [Et OAc. The organic
| ayer was separated, | washed with brine, drfed,fNaZS04),| filtergd and the
sol vent was eviaporated. Thel 20 residue was jcrystallized from Et 20 CH2Cl 2,

filtered off and lérigd.BYie|d: 0.40g (51 % g@’ﬁbound@f“ic APRI L 2006

F

17 B3 p=127
/\0‘ \Q/ m p
18 B3 ANy /U mp=125

" | mp=252
3 B6 7Y . [ mp
o
3 B3 .p=149
Y p/ m.p
. Q.

19 B3 /\O,.-'
0.

O~
20 B3 N l-..,
21 | B3 g
N O/\/ .




WO 03/ 039440 -34 PCT/EP02111371 Exanple B9 LiOH (0.018 nol) was added to a
m xture of intermediate 7 (0.0018 mol) in THE (10 m) and H2OQABRIH3006The
reaction mxture was stirred for 3 hours at room tenperature. Water was
added. CH2C1 2 \@@3 g}aded. The reaction m xture was 5 extracted. The organic

| ayer was separared’ dried (Na2SO4), filtered and the sol VEGREPORAETI
evaporated. The white solid residue was washed wi th nmet hanol and CH2C 2,
then dried. Yielding : 0.54 g of ethyl-36.

4- phenyl - 4-[ 1- (4- hydr oxyphenyl met hyl ) - 1Hi m dazol -

2-yl]-1-piperidinecarboxyl ate (gConmpound 12). 10 The foll ow ng conpounds as
listed in Tables 1-5 were prepdfed : (Al nelting points (mp.) in C Table
1 : Conp.nr.Exp.nr.R ---W Phyg's=yop~ 1N0BR---H 13Bllo. ... . / 14B3m p. =137

1Bi ~o:/ 12B9/~/ 10 APRIL 2006 WO 138440 PCT/ EPO2/ 11371 -35

Conp. nr. Exp.nr. R ' --R3---Phys. props SBSllaéLGBSm p 117 17B3m p =127 18B3"Vm p
=125

Comp.nr.| Exp.nr. R'--- R’-—- Phys.prop.
22 B3 /\0
23 B3 /\0 N I m.p.=199
X
11 p=
2 B3 /\O_ — m.p.=128
X N
0
24 B1 \/\O_-" O/ m.p.=130

---- m.p=160

25 B1 /L ©/
26 B2 ﬁ\ @/
o
27 B1 NN @r m.p.=80
28 B1 O/o.,% @/
29 B2 ~o @/ ----- m.p.=111

30 B3 N | AN
O;

31 B3 S

m.p.=133

m.p.=215




8B60OHM p. 252 3B3m p=149
03/ 039440 PCT/ EP02/ 11371
23B3m p =199 112B3*"O. mp

19B30/ 20B3 21B3-~0;

‘/ (\ 10 APRIL 2006 WO
-36 Conp.nr.Exp.nr.R | ---w--Pbys. prop0 APRB3Z006 i ..
=128 24B1m p. =130 25B1m p=160 26B2im p 133

=111 30B3noo/'
PGQY/EP02/11371

27B1" ~~. " m =800 28BlI/~0., , mp.=215 lvy~ 29B2\o/ .,,mp
31B3nmoo/ ' .. SPF4PRI L 2006 WO 03/ 039440 PCT/ EP02/ 1137]
Conmp. nr. Exp.nr.R ---R ---Phys. prop.
37.
0
A
RNy '/\>
N
ka
Comp.nr.| Exp.nr. R--- R’-—- Phys.prop.
32 Bl ©/\O..-- @/
33 B2 CHs— @/ ----- m.p.=183
34 B2 CH;CH,--- O/ ..... m.p.=133
35 B2 isopropyl--- @/ ---- m.p.=107
36 B2 > O/ mp=111
37 B2 tert-butyl--- O/ m.p.=165
2 B2 O O/ m.p.=123
38 B3 @
0.
O~
39 B3 @
Q.
O~
40 B3 1
a N
-/




32BI\ ( 0 '\ . 33B2CH3---mp =183 34B2CH3CH2---m p =133
35B2i sopropyl ---m pl07 36B2m p =111 37B2tert-butyl---mp =165 >BARRI=2006
38B3i 39B3\ "' 40B3\ % N\ J 10 APRIL 2006 WD 03/ 039440 PCT/ EP02/11371 - 38
N Conp. nr. EXgyd\§3/0504hg - - R - - - Phys. prop. 41B3/ 42B2F3C | mp 151 CF3 43B2\

(mp.-79 44B2m p =149 45B2i 46B2NH2---m p. =208 47B2H~'"' . "ET’EIQFA"éfészJo i
-38.
0
Ay
R I/\>
N
|3
R
Comp.nr.| Exp.nr. R'-- R--- Phys.prop.
41 B3 @ ..... |
42 B2 FSCQ.,.-' @/ m.p.=151
CF,
43 B2 \Q ©/ m.p.=79
44 B2 | O/ m.p.=149
46 B2 NH,--- @/ m.p.=208
4 P=
7 B2 Ao @/ m.p.=144
H
48 B2 o @/ ~~~~~
N\ )k/NH\
O .
LA <8
N
H
0 B2 - A~
5 /\/\H O/




NH .\ | ". 49B2 50B2//\,/"\N, .. \ H 10 APRIL 2006 WD 03/ 039440

PCT/ EP02/ 11371 -39 Conp. nr.Exp.nr.R | ---R---hys. prop. 5182~ ' N0 ABBIL 2006 ;
N,. 52B3N 53B3N,i i 54B3N 55B3\ || 56B3~N, \ 57B3N,i 58B3~Ni 59B3, N,i 10
APRI L 2 440 PCT/ EP02/ 11371 -4 |
006 Wogz%sgﬁg 0 PCT/ 02/ 3 0 PCT/EP02/11371 -
-39.
(o}
Ay
RN, I/\>
N
k3
Comp.or.| Exp.or. R'--- R’--- - [Phys.prop.
51 B2 i O/
6 B6 _ n..‘ @/ .....
52 B3 O/n Oﬁ/
O~
53 B3 : n‘.’ '....
54 B3 @/n O/ .....
55 B3 .
56 B3 R T
57 B3 n /O\Q/
58 B3 H U .....
59 B3 . PN
g S




Conp.nr.Exp.nr.R | ---

---Phys. prop. 60B3,

~N~ 61B3/ N

=0 62B / J
Br 67B2N, 68B2 7Bﬂﬁ‘§;\k“|2°b}é 0-/

63B3/ "\ 64B2/ N/ | 65B2e Y, N, a 6682N:
10 APRIL 2006 WO 03/ 039440
WO 03/039440 PCT/EP02/11371
-40-
1/II .
R0\ |/\>
N
e
Comp.nr.| Exp.nr. R'--- R’--- Phys.prop.
60 B3 : ',Q' 0"
61 B3 n /@/
\
O/ 7o
62 B3 n ;/@
63 B3 R AN
ot | P
64 B2 “... @/‘-....
X
65 B2 H @/
66 B2 n... @/ .....
<j(Br
67 B2 H @/
o6
68 B2 H @r .....
7 B7 ﬁ @/
o
o—




PCT/ EPO2/ 11371 -41 Conp.nr.Exp.nr.R | ---R3--hys. prop. 69B2N, 7B2 _70B2N
71B2N. / \ It 0 72B2 73B2F \ I\ | 74B2 10B6N 75B2 10 APRI L YHHBR{Nz006
03/ 039440 PCT/ EP02/ 11371 -42 Conp.nr.Exp.nr.R |--R ---Phys. prop. 76B2
77B2F, G 11Bg, 78B2 T9B2H

39440 PCT/EP02/11371
41
0
I
R'l/C\ Nl/\>
N
hs
Comp.nr.| Exp.nr. R'-— R--- Phys.prop.

69 B2 /KQ/H._.. @/

70 B2 '
7 ] B2 n... @/ .....
}?.
O/
72 B2 [3 : n... @/-.m
73 B2 n @/
e
74 B2 N | AN

10 B6 HE O/
H
N.,._
75 B2
0




\0 9B6 80B2\ | r"i'\ 81B2N 113B2HH ' 10 APRI L 2006 WO 03/039440
PCT/ EP02/ 11371 -43 N la R Conp.nr.Exp.nr.R ---R3---Phys- propl0AFBing9a6 1-1

83B2Nm p. =74 84B2N \ Ire 85B2m p =165 86B2N. Jr Y, 87B2(jj)L.\ ... 10
APRI L 2006 \%%/6393’4%440 -44 PCT/EP02/11371
42
0
A
RN N|/\>
N
ke

Comp.nr.| Exp.nr. R'— R’ Phys.prop.
76 B2 ~s y @/
N
77 B2 Fal~ @/
H
11 B6 HO 20 @/ .....
? H
N..
78 B2 ~ i @/ .....
i N,
¢l
79 B2 - 9y @/
N.,
~
9 B6 I @/‘ ..... )
-
80 B2 Q\N @/
H
81 B2 | O n @/ .....
113 B2 HN-"‘ @/"-..




Table 2: N PCT/ EPO2/ 11371 Conp. Exp.Re---R b---R ---Positi onPhyﬁ).‘g%&g
nr.nr.of RZ 88B3H ~ ¢ 89/ B3H--Fc 90/ ~l B3~ ~H--Fa 114B3/ PA7/RIBZOBE. 10
APRI L 2006 WD 031039440 PCT/ EP02/ 11371 -45 Table 3: ConpExp. A=BR Phys. dat a

nr.nr. H SBRESNLSIRSCSN-HH N 4BACSN-ON'N ,m p =84 92BAGN.OM =

43.

0]

I
mer®
ks

Comp.nr.| Exp.nr. R-- R--- Phys.prop.
82 | B2 2d @/ ~~~~~
/N\)
i V/\N;\ o
34 B2 N | @/
N
3
85 B2 | ©/ m.p.=165
N
§\ /;-
86 B2 N. ©/
Atk

87 B2 N R @/ ....
cd ' "
™




uN 93B4C=C- N0O2~N 95B2C=SN.. m p=172 96B2C=SH ~N. 94B2SC2- - - CH3m p =16
97B2SCR- - - NH2m p. 212 |11 B2SR- - - CF3m p. =104 98B2SC2H ~N 10 Aﬂ’@QN_DRﬂOQ@G\/\D
03/ 039440 PCT/ EP02/ 11371 -46 Table 4: Y3 R Conp. Exp.Z (A=B and RPhys. data

nr.nr.toget hgposhsdle! / 99B3L , ~\ ' o0 PCT/EPO2/11371
44.
Table 2 :
ﬁ CH3
Ra
- N
RN |/\é
N
a Xy €
)
R? °
Comp. | Exp. R*--- R°--- R*---  |Position {Phys.data
nr. or. of R?
8 [ | AN
B3 @ H AO-... c

89
B3

90
B3

a
s [ @ @ _ ]

115
B3




100B3J'

101B3\ |1

104B2~m =181 N . p.
2006 WD 03/039440 -47 Table 5:

108B2I

I\

WO 03/039440

I/ t-..

105B2s \m p =190 ON 106B2° /~ m p. =10

102B3l

[/ o~ o\

103B2Z*,

onp. Exp. R Phys.data nr.nr.

lﬂ 0{4{31@ L Zé&? L

107B3---0H ~N

PCT/EP02/11371

45.
Table 3:
B
|
C Exp.
omp P A= Rt Phys.data
b
5 | B5 | c= ~ -
H
N...
o1 | BS | c=NH ©/
H
4 B4 | C=N-CN ~N- m.p.=84
H
N...
9 | B4 | C=N-CN ©/
H
N...
93 | B4 | C=C-NO, @’
H
95 | B2 = ~ e m.p.=172
H
N...
9% | B2 c=8 ©/
94 | B2 S0, CH, mp=167
97 B2 SO, ---NH, m.p.=212
111 B2 SO, --CF; m.p.=104
H
N..,
98 | B2 SO, ©/




mp =105 -N 109B2--NH2m p =136 PCT/ EPO2/ 11371 C. Pharnmacol ogi cal exanpl es 5
The phar nacol ogi cal properties were exam ned for radioligand b?%ﬁPﬁ& Buel |
as GIPyS bindi ng assays, of the selected conmpounds on the cloned human E, X
and  opi oi dypRsERLA’ S, expressed in a mammalian cell line Second nmessenger
signal i ng was neasured on nenbrane preparations via sti nuPQVEBRAS!

[ 355] GTP7S binding. In this functional assay, agonistic and antagonistic
properties of the conpounds were 10 i nvisti gated. DPDPE ( (D Pen

2. 5)enkephal in) was used as the reference agoni st and naltrindole as the
reference arfabiponi st for the 8 opioid receptor (Mal atynska E., Wang Y.,
Knapp R J, Santoro G, Li X, Wite S., Roeske W R, Yamanmura H: Human S
opioid receptor: a 15 stable cell line forfunctional studies ofopioids.

Neur oReport 6, 613-616, 1995) and Por ese P.S., Sultana M, Takenori

A E.: Naltrindole, a highly sel eCiNveYa gggotent non pepti de Sopi oid
receptor antagoni st. Eur. J Pharndgol @, 185-186, 1988) and U69593 and

nor - bi nal t or phi m ne (nor-BNl') were 38 the x opioid receptor as the
ref erence agoni st and ant agoni st, p&gtively. For the p opioid receptor,
nor phine was 20 used as the refere /;gonist and nal oxone as the reference
antagonist (At A, 10 APRIL 2006 WO ¥3/ 039440 PCT/ EP02/ 11371 -48 Mansour

A, Akil H [~ived SRy ZF AR oT R YWEods I ' ati on of
guanosine-5'9%gg3r'§§ Uth?gs ri phosphatie bi ndi ng by |epggg@mouls opi oi ds
acting at a| sot.onpdaM| r ecepogsther)]. Phgr macoL. Exp.LTher. 286|, 282-288,

1998) and ( $rart—p——HrstRAT—HrotraK—6G HK——tanbert D. G: The
effects of necqnmb t| rat = oi d recéapt ctivation in [CHO cells on
phosphol i pasge % f@ﬂ I m.lyl __/pjﬁ'y |

0

‘ N
100 | B3 o/l """ \Q/“\@/.
101 | B3 ©\_Oj ..... ©/‘

102 B3 o/l"'-~ o

103 | B2 O Q/ " m.p.=204
2. N
104 | B2 (:EN—J ..... Q/ m.p.~181

85—~ | o~
105 | B2 @ ©/ m.p.=190
106 | B2 Q_Z ©/ m.p~107

[da)




cyclase. Br. J. Pharmacol. 120, 1165-1171, 1997). C. 1. Materigls and
methods Cell culture 1o CHO cells, permanent transfected thtﬂQQﬁguképoﬁ
opioid receptor, were cultured in Dul becco's nodified Eagle's nedi um
(DVEM /' Nut ry ] xture Hams F12 (ratio 1:1) supplenmented with 10% heat

i nact i vat ed ‘#"ZF‘%{‘PQ}@‘Q f serum and an antibiotic solution RJREMEFASHg 100
Nm penicillin G 100 pg/m streptonycin sulfate, 110 pg/m pyruvic acid
and 300 /,g/m L-glutamne. C6 glioma eBtls, permanent transfected with the
S 15 opioid receptor, required a DVEM nmedi um enriched with 10% heat
inactivated Ts#led: calf serumand the antibiotic solution as described
above. Menbrane preparati on The nenbranes were prepared as total particul ate
fractions. Al cell Iihes were peRtured 26 to 90% confluency on 145 mm
Petri dishes and tﬁ? At Y5 sodi um butyrate, 24 hours before

coll ection. The culturihg pdm tfas renmoved and the cells were washed wth
i ce cold phosphate buffered”sgling (PBS w o Ca2+ and Myt+), scraped fromthe
plates in 50 mM Tris-HC bufefés , and col |l ected through
centrifugation (10 m nutes PM at 4C). The cell pellet was
re-suspended in hypotonic 5 Nff25 “HCl buffer, pH 7.4, and

r e- honogeni 2 H-hA—aR—Ut+a—Furraxc—heregentzer. The honbgenat e was
centri f uged [&™P18pGOP: Fle h...20 m Utﬁ&mag 40 The final pellet was
re-suspendeﬂ i Tris-HC buffler, p .4f and stored in aliquots at

-70C. A prottei i ing the Biorad protein assay
(Bradford) ysilfg | Bijne ser@®H al bumi n (BSA) ;s a standard (Bradford, M: A
rapi d and seqmsttiye 3 methadfor—thequarmtifj cati on of mcrogram quantities

f .

of protein utiljz tihe i n€i ple| of protein-dye binding. Analytical
Bi oehem 72: Eh%-zgg% 1976)>/h0 APRI L ‘b@%wd 03/ 039440 PCT/ EP02/ 11371 -49
C. 2. Radi ol ifgand pi ndi|ng

109 | B2 - NH, m.p=136

C. Pharmacological examples

5  The pharmacological properties were examined for radioligand binding as well as
GTPyS binding assays, of the selected compounds on the cloned human &, k and p
- opioid receptors, expressed in a mammalian cell line. Second messenger signaling was
measured on membrane preparations via stimulation of [*>S]GTPyS binding. In this
functional assay, agonistic and antagonistic properties of the compounds were

10  investigated.

DPDPE ((D-Pen 2's)enkephalin) was used as the reference agonist and naltrindole as the
reference antagonist for the  opioid receptor (Malatynska E., Wang Y., Knapp R.J.,
Santoro G., Li X., Waite S., Roeske W.R., Yamamura H.1: Human & opioid receptor: a
15 stable cell line for functional studies of opioids. NeuroReport 6, 613-616, 1995) and
(Portoghese P.S., Sultana M., Takemori A.E.: Naltrindole, a highly selective and potent
non-peptide 6 opioid receptor antagonist. Eur. J. Pharmacol. 146, 185-186, 1988) and
U69593 and nor-binaltorphimine (nor-BNI) were used for the x opioid receptor as the
reference agonist and antagonist, respectively. For the x opioid receptor, morphine was

20  used as the reference agonist and naloxone as the reference antagonist (4/t 4.,



Prelim nary radioligand binding experinents were carried out t;ﬁp ﬁ eir
optimal assay conditions for these opioid receptor subtypes i ARB 2006
correspondi ng manmalian 5 cell nenbranes. Conpetitive inhibition of

[ 3H] DPDPE by, ounds was perforned with a concentration of

radi ol i gand oy@ogpﬁi’ﬂ) = 1.7 nM and various concentrati oﬁgT/Fﬁ”’léVﬁgl et of
t he conpounds, spanning at |east 3 orders of magnitude around the plCso 10
val ue. For conpetition binding on the K4&nd u receptor, [3H U69593 (Kd = 0.4
nM and [3H DAM3O (Kd = 0.6 nM were used respectively at a concentration

of 1 nM Menmas9H. V%H{tﬂaz%ﬂadmy Fe&rapnér JR| Woods J M : Stifatllaidh dff | s- HCL
buffer, pH 7.4. For _the |0|d recept this incubation buffer was
suppl enment ed SHfRAIE-SrA- @g[c: lowwse@rﬁbﬂmgéy $UR0BEURLS RIS BT @ bi ndi ng

was defined 'clbntechﬁfugﬁgeﬁf%PQﬁPPJI maéo";’ ExppMle.?S?ﬁbgj bE3IPIR) ariifSharigd. i ne and
dextronoram de for the' S, >S E opi oid_receptor, respectlvely An
Yl

i ncubati on oﬁ’@fﬁeﬁJrHlmmﬁfa@fMD hambest BEG. o Bha affasts plorecorehipguétatt i on bi ndi ng
f d t
assays fog al oﬁ@?é %ﬁz‘?;ea SoRUR CHRY Y B Bhos -{%‘rﬁ’g A d?gy“?apldgzﬁ%)lﬁ)% d out in

a final vqu he reaction was' te tration
over an Uni EvdiesenBd, PHaFr®o!. 12hdé6s-1 EthuéerT).pr essure using Filtermate 196
(Packard). The 20 anount of bound radioactivity on the filter unit was
determ ned after filter drying and scintillant addition (Mcroscint-Q
Packard) by Kd.QuMdterials mid théthddson counting. C. 3. [35S1GIPyS bi ndi ng

Det er mi nat i on, ﬁf £358] GIPyS binding to the Gproteins was carried out with a
nodi fied 25 re of Lazareno (Lazareno S.: Measurenent of

agoni st - 9b i MIERY edis FBhiathtimnsfedtodivity tHeQc 619l bpidie RRRERME Sverd\Rltlired MPl €C. B Ol .
106, 231-243, 1999). In prelimnary [35S GTP?S bi n |ng experinments, assay

condi tions wordbesest’s wpdified Egglg’taedi / N yimient M Blagy s F120at | owi ng

buffers: 20 fiyh Eﬁ‘ﬁﬁe%)émehf%mﬁa%%r%ﬁﬂadmged f&é}f&hﬁké&lﬁﬂ?ﬂmé aﬁ%t%@daﬂmlmmvl Myd 2
for the p opioi d relegtor menbr anes, contai ni n& M GDP and 1 mM

MyC12 for theorseipingilQ0 Flé/ed penisilliads, 169 iuin streptpm @w@é 0 sgial pYruyil GDP and
0.3 MM MyC12,1:8% 14 560 Sz QPL hthri&E Y Sorh Qe Bhrnagd? 6. VR0 939449
15  opioid receptor, required a DMEM medium, enriched with 10% heat inactivated fetal

calf serum and the antibiotic solution as described above.

Membrane preparation
The membranes were prepared as total particulate fractions. All cell lines were cultured

20  to 90% confluency on 145 mm Petri dishes and treated with 5 mM sodium butyrate, 24
hours before collection. The culturing medium was removed and the cells were washed
with ice cold phosphate buffered saline (PBS w/o Ca?* and Mg®"), scraped from the
plates in 50 mM Tris-HCI buffer, pH 7.4, and collected through centrifugation (10
minutes at 16,000 RPM at 4°C). The cell pellet was re-suspended in hypotonic 5 mM

25  Tris-HC] buffer, pH 7.4, and re-homogenized with an Ultra Turrax homogenizer. The
homogenate was centrifuged at 18000 RPM for 20 minutes at 4°C. The final pellet was
re-suspended in 50 mM Tris-HCI buffer, pH 7.4 and stored in aliquots at -70°C.

A protein determination was performed using the Biorad protein assay (Bradford) using
bovine serum albumine (BSA) as a standard (Bradford, M.M.: A rapid and sensitive

30  method for the quantification of microgram quantities of protein utilizing the principle

of protein-dye binding. Analytical Biochem. 72: 248-254, 1976).



PCT/ EPO2/ 11371 -50 CHO nenbranes. The assay m xtures contai nedwlg éﬁ-d?Of
menbrane protein. An additional 10 pg/m saponi ne was added t ﬁ 408t ed
menbranes as a detergent to maximze the [35SJGIP7S penetration through the
menbr anes. Fgfoés}%?aﬁw‘g agonistic activity, 175 pl of diluted nenbranes was
pre-incubated in the 5 buffer described above together wi PRTEBO2HI378f puffer
and 25 pl of varying concentrations of the conpound in a total volune of
225 pl. For antagonistic activities, t4 25 pl of the buffer addition was
replaced with the reference agonist for stinulating the basal |evels. For
all three cell lines, a concentration of 300 nM of DPDPE, U69593 and

nor phi ne were used, f.or thejir correspondi ng receptor subtypes. After a 20

m nutes 10 pkd-Radighgandbinding i o at 37C, 25 Ad of [35S] GTPA was added to a

final concenplefhinafy ra@blifand BindMgRREerinRAtsARS 8 Yarbddud {revedPihe optihhiner
i ncubated for 20 m nutes at 37C. ound and free [35S] GTPyS were separated

by rapid filassandonditienshor teselgniord neeeptor fitdppes ithepcomegprndingmaammalifpr essur e
using Fil{ermte hafdPackard). The ampbunt of bound radioactivity on the

filter unit was determned after filter drying and scintillant addition 15
(Mcroscint-O Packard) by liquid scintillation counting. Basal [35S] GTP7S

bi nding. vels BEARSS S PR APDEE YRR L AURAILA iy 2000 ST RS

cal cul ated as € pércentage crease ove si gnoi d

agoni st concemtenatatiamof ths padiobigand of 2 @M Kar= 1.7 oM andrearious doBESS} @ dnsIn bi ndi ng
and antagoni.st inhibition curves f i.nhi bition of the reference

agoni st - st nﬂ?%?té’gt 60%8%%“‘&%&"%3 ?%O%ﬂ%qnwc&ﬁrwgr%’rﬁﬁ?"near
regressi an Ugdhitg Féh@nipetidnasiiny onghe caidg kasptoPEHUSE08 (K £ 046 andr om

i ndependent @Xﬁeri nents and the different _‘&aioncentratipn points were run in

dupl i cat es. AMOQ (Ko™ O 1) weredipdissrest wlt ShafepgrEdionRé l méient i on showed

a pl Coo val ugfeRbrafits W&8 tlawld biPice hitEdiliel iha SORAMITHis IROSREE pAN. BoP! C50 val ue
of 6 or less for either nu and kappa receptor. The conpounds |isted in Table

6 showed a pihedoripid wgeepiir, thisingubation buffer vstsupplemntederithe? m¥pMECH: r ecept or and
a pl G50 val ug,f BT and®51%% BOA. Rd-BREiATYindR WRRLAISTRR b¥sence of

15 1 pM of naltrindole, spiradoline and dextromoramide for the &, x; and x opioid
receptor, respectively. An incubation of 1 hour at 25°C was found to be optimal for
competition binding assays for all the three receptor subtypes. The assays were carried
out in a final volume of 500 pl. The reaction was terminated by rapid filtration over an
UniFilter ™-96, GF/B™ under reduced pressure using Filtermate 196 (Packard). The

20  amount of bound radioactivity on the filter unit was determined after filter drying and

scintillant addition (Microscint-O; Packard) by liquid scintillation counting.

C.3. [**S]GTPS binding

Determination of [**S]JGTP;8 binding to the G-proteins was carried out with a modified
25  procedure of Lazareno (Lazareno S.: Measurement of agonist-stimulated[*>S]GTPS

binding to cell membranes. Meth. Molec. Biol. 106, 231-243, 1999).

In preliminary [*
which resulted in the choice of the following buffers: 20 mM Hepes with 100 mM

30  NaCl, containing 3 M GDP and 1 mM MgCl; for the u opioid receptor CHO

S]GTP3S binding experiments, assay conditions were optimized

membranes, containing 10 zM GDP and 1 mM MgCl, for the dopioid receptor C6
glioma cell membranes, and 10 M GDP and 0.3 mM MgCl; for the x opioid receptor



30 10 APRIL 2006 WO 03/039440 -51 PCT/EP02/11371 The conpounds listed in
Table 7 showed a pl Cso val ue above 8 for the delta opioid recddPA6RIaA0EG
pl Cso value of 6 or less for either nu and kappa receptor. The selectivity
for the deltg 9095149 receptor over the nu opioid receptor is as high as 600.
5 Table 6 : plCso values for the delta opioid receptor agoRCIEPPEYET! Conp.
pl CsoConp. plCso Nr.Nr. 437.9227.3 177.9877.3 307.9457.3 1057.9517. 3
787.947.3 1017.8557.3 287.8717.3 117.898C~ 3 297.8347.2 677.8727.2 77.7817.2
97.7647.2 527.7187.2 1037.7427.2 267.7107.2 277.7337.1

CHO membranes . The assay mixtures contained 10 ug of membrane protein. An
additional 10 xg/ml saponine was added to the diluted membranes as a detergent to
maximize the [*>S]JGTP;8 penetration through the membranes.
For testing agonistic activity, 175 zd of diluted membranes was pre-incubated in the
5  buffer described above together with 25 £ of buffer and 25 4l of varying

concentrations of the compound in a total volume of 225 4. For antagonistic activities,
the 25 4l of the buffer addition was replaced with the reference agonist for stimulating
the basal levels. For all three cell lines, a concentration of 300 nM of DPDPE, U69593
and morphine were used for their corresponding receptor subtypes. After a 20 minutes

10  pre-incubation period at 37°C, 25 41 of [3SS]GTP7S was added to a final concentration
of 0.25 nM and the assay mixtures were further incubated for 20 minutes at 37°C.
Bound and free [*>S]GTPs8 were separated by rapid filtration over an UniFilter™-96,
GF/B™ under reduced pressure using Filtermate 196 (Packard). The amount of bound
radioactivity on the filter unit was determined after filter drying and scintillant addition

15 (Microscint-O; Packard) by liquid scintillation counting.
Basal [*>S]GTP/S binding was measured in absence of compounds. Stimulation by
agonist was calculated as the percentage increase above basal levels. The sigmoid
agonist concentration response curves for increases in [*°S]GTP}S binding and
antagonist inhibition curves for inhibition of the reference agonist-stimulated

20 [**S]GTP4S binding were analyzed by non-linear regression using the GraphPad Prism
program. Data were retrieved from independent experiments and the different

concentration points were run in duplicates.

C.4. Results
25  All compounds according to the invention showed a pICs, value of at least 6 for the

delta opioid receptor and a pICsp value of 6 or less for either mu and kappa receptor.

The compounds listed in Table 6 showed a pICs value of between 7 and 8 for the delta
opioid receptor and a pICso value of 6 or less for either mu and kappa receptor.

30



157.6377.1 697.6807.1 507.6907.1 327.6567.1 937.5477.1 657. 5437.& I%47. 5487. 1
10 APRI L 2006 WD 03/ 039440 -52 Conp. pl C50Conp. pl C50 Nr. Nr. 6H/ABRE7ZQGH6
757.41117.0 137.477.0 767.4687.0 967.4957.0 947.4927.0 707.4497.0 367.3747.0
PCT/ EPO2/ 113 7 . Results for the agonist receptor binding (plC50)
and si gnal t%éon(;sgg)%lﬁgo bi nding (pl C50) testing. n.d.:not dePEFEPREAgoni st
receptor Si gnal transport Conp. bi nding (pl C50)binding (pl C50) Fornmul a

Nr. del tadelta -51-

The compounds listed in Table 7 showed a pICs, value above 8 for the delta opioid
receptor and a pICsg value of 6 or less for either mu and kappa receptor. The selectivity

for the delta opioid receptor over the mu opioid receptor is as high as 600.

5  Table 6 : pICsg values for the delta opioid receptor agonist test.

Comp. pICso Comp. pICso
Nr. Nr.
43 7.9 22 7.3
17 7.9 87 7.3
30 7.9 - 45 7.3
105 7.9 51 7.3
78 7.9 4 7.3
101 7.8 55 7.3
28 7.8 71 73
11 7.8 99 73
29 7.8 34 72
67 7.8 72 7.2
7 7.7 81~ 7.2
77 64 72
52 7.7 18 72
103 7.7 42 7.2
26 7.7 10 72
27 7.7 33 7.1
15 7.6 37 7.1
69 7.6 80 7.1
50 7.6 90 7.1
32 7.6 56 7.1
93 7.5 47 7.1
65 7.5 43 7.1
84 7.5 48 7.1




del t anukappa agoni stantag. 0 3T 8.86n.d.7.35 0 388. 76n.d. n. d.
20t, 6--Y8.66n.d. 75 10 APRI L 2006 WO 03/ 039440 PCT/ EP02/ 11371 QQAR&HH?@QG
recept or Signal transport Conp. binding (pl C50)binding (plC50) Fornul a

Nr. del t adel t\go%})}tﬁﬁukappaagoni st ant ag. 10258. 56n. d. n. d. PCTO/IEP02/11371
52.

Comp. pICso Comp. pICso
Nr. Nr.

66 7.5 79 7.0
75 7.4 111 7.0
13 7.4 7 7.0
76 7.4 68 7.0
96 7.4 95 7.0
94 7.4 92 7.0
70 7.4 49 7.0
36 7.3 74 7.0

Table 7 : Results for the agonist receptor binding (pICsp) and signal transport binding

(pICsp) testing. n.d. : not determined

Agonist receptor Signal transport
Comp. binding (pICsg) binding (pICsp)
Formula
Nr. delta delta
delta | mu | kappa .
agonist | antag.
o “—]
3 k@f 88 | 6 | nd | 73 5
O/'\l nj
38 K@\r 87| 6 | nd | nd | nd
~r
20 8.6 6 nd. 7 5




J 258.46n.d.6.95 208.36n.d.6.85 0 N ~ 4118.36n.d.n.d.n.d. 0~~
98~J8. 25. 65.86.15 a 198.26n.d.6.55 0 10 APRI L 2006 WD 03/ 0394416’*"&'-2006
PCT/ EPO2/ 11371 Agoni st receptor Signal transport Conp. bi ndi ng (pl Cso) bi ndi ng

(pl C50) For m,qé | tadel t a del t anukappaagoni stantag. ~o0 N |
Y58 oen. 0 6 SLERATLLAG0 (2 PCT/EP02/11371
-53.
Agonist receptor Signal transport
Comp. binding (pIC5o) binding (pICso)
Formula
Nr. delta delta
delta | mu | kappa .
agonist | antag.
Sy
102 S%?TDT 85| 6 | nd. | nd | .nd
PeeNS
25 8.4 6 n.d. 6.9 5
. |
2 O | 8.3 6 n.d. 6.8 5
[0}
@*n “l_]
41 /k() 83| 6 | nd | nd | nd
Oy
20N
98 k@ 8.2 5.6 5.8 6.1 5
A~ i
19 8.2 6 n.d. 6.5 5
'




~w IV J 318.16n.d.n.d.n.d. | 121~ 8.06n.d.75 N D. dinical 8?%%&' ments :
Cardiac ischaema D. 1. Rat-Laneendorff nodel Conpounds t est ed le 2006
conmpounds 1, 24 and 25 were tested. Model A rat heart is rapidly dissected,
attached by , to a cannula and perfused with a physiological buffer
(nodi fi ed Krg’g)gqsﬁg%égl eit buffer : Nad 118 mml /|, KO 4. %1"’&" P,
MpSH1. 2 mmol /1, KH2PO41.2 nunol A, CaCl2 1.8 mml /1, NaHCO3 23 10 APRIL 2006
WD 03/ 039440 PCT/ EP02/ 11371 55 mmol /| ,-54l ucose 11 nmol /1) wit hout bl ood
under 80 nmHg perfusion pressure. Oxygen is dissolved in the physiol ogical
buffer. The heart I's{paced atrially at B5Qgbgistsceppel [Sipalaranspottal | oon t hat
can be optiopally fililed (adjustnent prelqad) is_jnserted |nt he | eft
ventricle. O aft%® c pressugeme\ﬂg t he presbé‘?fi‘%gé%{;@} op $Hld31gépolﬁé‘ésured as
well 5 as the mag malf rate P pressure Jevelopnent as p qapasSUr &uaf
contractility (inotrgpism and the m njdaa [r miue | &bpgar essur e{decayj as a
nmeasure of rglaxation. Advantages of thjs Amdel are :| egpRishe &R s | sol at ed
and st udi ed -contgtHed—circtmestancesrwtout tergctTomTw tirot her
organs and the nethod i d and che¢ap. [Disadvantages are : no
bl ood perfusjon, wth ygen,| thefefore| great ér

[
24

8.2 6 n.d. 6.9 5

8.1 5 6.3 n.d. S

31 \ 8.1 6 n.d. n.d. n.d.

o] .
™ "lj
12 L : 8.0 6 n.d. 7 S
H

D. Clinical experiments : Cardiac ischaemia

D.1. Rat-Langendorff model

Compounds tested
5  The compounds 1, 24 and 25 were tested.

Model

A rat heart is rapidly dissected, attached by the aorta to a cannula and perfused with a

physiological buffer (modified Krebs-Henseleit buffer : NaCl 118 mmol/l, KC14.7
10 mmol/l, MgSO4 1.2 mmol/l, KH,PO,4 1.2 mmol/l, CaCl; 1.8 mmol/l, NaHCO; 23



10 coronary flow rates with considerabl e vasodilatation of the a
system; a closed systemw thout netabolismand w thout int eré@%&ﬁ' éﬁqu‘h
ot her organs and a small aninmal nodel, relatively far away from cl i ni cal
reality. Progefgleede The study period of ischaema is 20 minutes.

measur enent s after t e study period of ischaem a (reperfusFSWEB??élég)‘ aI ways
| ast 40 m nutes. Measurenents before the study period of ischaema |ast 30
m nutes and are performed after stabili-g&tion. In the ischaemc

precondi tioning group the followi ng is measured during these 30 minutes: 10
M nut es basemimel/], guddskeitmol/y ehtheutibiood ander 80 tdHg Sfkibh predsre.5 M nut es

I schaem a an s reperft SI .on e grqup of th unds
accordi ng toq}"%‘*ni‘ﬁg"é??r‘iegﬁl?ﬁp b\‘)‘lﬁ?‘féﬂ ?@Paﬁ%ﬂa‘{lﬁ@r%g?@&fﬁ@ st 15

m nut es basebbnginhie! h%&ﬂ&bnmﬁatjeﬁn%&sﬂoﬂﬂly ﬁl!e@%&d’ﬂ%ﬂhent?&[b%&}ﬂdﬁﬂ&ﬂté&m@ver ything
Is time-matched. Results 25 The recover e contractile function of the

i sol at ed heaithedeft ventricsy qutwlqmssersrﬁémwsm@wépwdtatﬁ mﬁ@mieﬁ%wﬂl on is at
| east as go0gs A3 nlaRintd furd ﬁfﬂ?@sam BeveRSpRfef i alt R0 8F &,ﬁ%ﬁw (%n be noted

t hough that adm nistration of the cofpounds according | nvent i on
produces negand the niivipeleisiof passueq:des;a}oas atheastre of ltelaxatsom sﬁdvﬁ@mabéﬂm)y t he

nthe devel SReH b andioef EiRBRRIHE Wlukdif coidicy BRhee ol CCCT TERT 7

cycl odext r i nantersitivoavithtothes argensenfl dlet methesd is lmsonatdy rapid éhdeshpagx | nents i n whi ch

the sane conge tlon of xtrln ni st er t he
functi onal r?ab ggwgisoar%ﬁﬁ lfc_lx‘}{ﬁ ﬁ’o‘%@yﬁfﬁo &?%ﬁ%?ﬁ gr?geraf ter the
st udy penbod catonarg Clhaesteswitinsonsiderable tvhsedilatatignaf thel conireystem? 4 dloseglr oup. Thi s

shows that it is n he ative otro ic effect prior tp ischaem a that
is cardiopr S (?“Eg’e @?ﬁ’%ﬂdé’ﬂ oltinte &P@‘?ﬂb%ﬁefé’ %aflﬁﬁ’i’cfﬁsﬁ%aﬁ]{] change
bet ween t he agifial @bdejrelakpredsnfir i o tlinical reality.

Protocol

15 The study period of ischaemia is 20 minutes. The measurements after the study period
of ischaemia (reperfusion phase) always last 40 minutes. Measurements before the
study period of ischaemia last 30 minutes and are performed after stabilization. In the
ischaemic preconditioning group the following is measured during these 30 minutes: 10
minutes baseline, 5 minutes ischaemia, 5 minutes reperfusion, 5 minutes ischaemia and

20 5 minutes reperfusion. In the group of the compounds according to the invention
(4 pg/500 ml buffer solution) there is first 15 minutes baseline followed by 15 minutes
treatment. Consequently, everything is time-matched.

Results

25  The recovery of the contractile function of the isolated hearts treated with the
compounds according to the invention is at least as good as in the ischaemic
preconditioning group. It should be noted though that administration of the compounds
according to the invention produces negative inotropic effects on the heart, as is
revealed by the increase in end-diastolic pressure in the left ventricle and the decrease

30 in the developed pressure and dP/dtyax. This may be related to the solvent
cyclodextrine, since the same effect was observed in 2 experiments in which the same

concentration of cyclodextrine was administered. However, the functional recovery



treated with conpounds according to the invention as regards dg(ygg%ggo
pressure, end- diastolic pressure, dP/dtmand dP/dtnj, wth p<O: Ctesee
Figure 1 and Figure 2). Ventricular fibrillation occurred during reperfusion
in a signifi el ler nunber of 10 rats in the group with the
conpounds ac‘gg?ggj&ééjﬁto the invention conpared to the cont r%(f]r”g&%ﬁgwhnd al so
conpared to the ischaem c preconditioning group. Furthernore, the nunber- of
epi sodes of ventricular fibrillation wa¥-snmaller in the group treated with
t he conpounds according to the invention conpared to the other groups

(Tabl e 8). 1lé&ftet theARMl e isdhheddd F3Odet BetiCTompiied th¥Be/dontrbl/gréab [This8 :
Results of the Rat-Langendorff. experi.megts .- IC. _lscheni.c contracture
(mbio) - “Vab oA H SHbT AR EPRPPIR FBT PRSP GHUsTR FAYS  epor f usi on - EDP:
Degree of noga@bprortiiven of EDP during reperfusion : 0 = 5 recuperation to
baseline EDP ; + ... mmHg = anount mmHg above baseline EDP - Recup: %
recuperation in devel oped pressure at the end of reperfusion. Conpound Rat
N | Ce bEDP Rt fichians 9620000 MHNER indpBEk¢PROYonkal B4 436 &8 olp

(short)+1075% Y250+679% Y371 (short) +685% 171 40092%
treated with compounds according to the invention as regards developed pressure, end-

diastolic pressure, dP/dtyay and dP/dty;, with p<0.000001 (see Figure 1 and Figure 2).

Ventricular fibrillation occurred during reperfusion in a significantly smaller number of
10  rats in the group treated with the compounds according to the invention compared to
the control group and also compared to the ischaemic preconditioning group.
Furthermore, the number of episodes of ventricular fibrillation was smaller in the group
treated with the compounds according to the invention compared to the other groups
(Table 8).
15



Z260+785% 2381 (short) +882% Control C214+2648% 10 D. 2 Sheep rmnggl T? deal
with the weal nesses of the previous nodel a conplex in vivo &PR anQQﬁeep
was used in which there was neverthel ess good control over the cardiac
effects. CoRmpssndsd ested 15 Conpound 1 was tested. Mddel The nodel is a
sheep anaesthetized with ketanine and isoflurane. The extF&TESIHEI 4
circulation is connected by venous cannul ati on of both caval veins and
arterial 20 cannul ation via the caroti-2f- An additional cannula with flow
nmeter in the right ventricle 10 APRIL 2006 WO 03/039440 PCT/ EP02/ 11371 -58
gi ves the flable 8 aResulty of tht Ret-lempadarfyexpeiimentes. | n addition to nmeasurenments
of heart ratg, and artirlﬁgqlli bl oodqq%res re, the left ventricle instantaneous
pressure i s Heasured adSchgppp confractued 8 ventricle volumes via a

conduct ance. yat het er. Thebg dfvemtiaMapfibhtfohd diriAg rPBrfudifle arterial cannul a
of the artificial heart leading to t_hefpul nonary artery. Via this route 5 it
i s possi bl e~ EBPnodul at Oegmeof nopmalisatian of HRP diriag sengripsion: @& fect |y control | ed
manner i [ - r}gﬁzjﬂ%mj PEATY | ef t

ventri clg c%&?ﬁa&oglu?%agg or e’djr and a te?ﬁ%?e studag’gﬁée]%%%l e(? i schaemi a.

Car di ac oxygRBerupons unpt’ senpgrationinglsvelppedauessite atheend ofaeperfusipwnal per f usi on
with the aid of coloured mcrospheres. 10 The advantage of this nodel is

that it is a large aninmal nodel, using the extra corporal circulation, in a
met abol i calj | Compounde |nodket Nr.pogsi bIG/ wift h g preserERP of ot HRacumor)- cardi ac
effects, in well)-contiroll ed capdi ac cirjcunstanceps, in which the hedrt is

perfused W th blood.| The techgically difficult hature of {he nodel| is to be

seen as a (i samgantade. I Proffocoio 0 0 91%

X2 5 1 (short) +5 85%

X3 7 0 +7 87%

25 Y1 7 2 (short) +10 75%

Y2 5 0 +6 79%

Y3 7 1 (short) +6 85%

1 Z1 4 0 0 92%

22 6 0 +7 85%

Z3 8 1 (short) +8 82%

Control C 21 4 +26 48%

10 D.2 Sheep model
To deal with the weaknesses of the previous model a complex in vivo model in sheep

was used in which there was nevertheless good control over the cardiac effects.

Compounds tested
15 Compound 1 was tested.

Model
The model is a sheep anaesthetized with ketamine and isoflurane. The extra corporal
circulation is connected by venous cannulation of both caval veins and arterial

20 cannulation via the carotid. An additional cannula with flow meter in the right ventricle



The study period of ischaema was 30 m nutes while the heart renmai ned
nornot hennic and was fully unl oaded by the extra corporal cirdQIARRIbR0GGd
venting of the ventricles. The control group was tine-matched with the '
ot her groups. hbsghaem ¢ preconditioning group was subjected to 3 tines
5 minutes of "%‘?Q@"Sgﬁlﬁt ioning ischaema 20 with 5 ninute red& R/
intervals. In the three groups extra corporal circulation was started 30
m nutes before the study period of ischa&nm a was i nposed. The extra
corporal circulation was stopped 40 minutes after the end of the study
period of i grles@BIfidw rkie 6ReRCcotonardtariEiés? th atidition Weme@dfontnttof hedt thfe M nut es

before the start of _the study period of .ischaema in fjive technically
successful efpbirteriahbleod prpswreifhe lefl vortrighe ipstaniageous prastureis measurediss welst ered in

one exper i MeR{ 1AM velRiclHlvoluthes B of BHAuPIBEESheter AHee ik BRS |§ stdeibidy éd be

processed here. In the other groups, 7 experinents are always processed.

Bef ore each theasteridvannulaf therasiifinia bearbleading todhd pmpnary argery.cYip thieroute cl e t he

system was Sy ' : %%g@ j j yenous flow
is di vert§ ed%&nﬁgg? ﬁtetgre@?lrﬁ%tgtlt:}%? %f(t)lr%g"l%‘%? E‘)cég)?g?} n vllzﬂa?) ‘{Bﬁgﬁg%\r}g \g/rell}{ns and the
bl ood i s ret ordestd dbéuir oad-inderehdenpmeasardnicatspd thedefaventrini¢ enmyractitity befores al ways

done during ha Lpe, . .med ate after..i schaem ¢ _preconditioning or the
adm i ot raci SR gt B R o ket B BAES Mt Er0nr 17871 - 59
I mredi at el y hebhsred dslwellas tegionplaterfadomnivith gehaddbsficaloured micppssherksand 40, 70 and

100 mnutes after the end of the study period of ischaema. Results 5
Conventional paraneters No significant differences in nean bl ood pressure

were di sltu') ngwhshtﬁdntbgdfmﬁmbha is t@ﬁtﬁﬂi@&.larlﬁ'haﬁﬁhdlrﬂnéﬂeﬁhﬁiﬂg 'théﬁxﬁﬁ c@pdilﬁlﬁunfldlbdi d
not result in a significant change in 00 ressure either, It shou e
ot ed that CHRGIAIRE P AREEoSAIR At rdel ROSIA Wb HF BEFSGIcs 8 e 1087 por a
circul ation, cabiia€ BEfey inowsl donbbl@Chfdidd) et RuRES Ul WhicH the heart is perfused

with blood. The technically difficult nature of the model is to be seen as a disadvantage.

15  Protocol
The study period of ischaemia was 30 minutes while the heart remained normothermic
and was fully unloaded by the extra corporal circulation and venting of the ventricles.
The control group was time-matched with the other groups. The ischaemic
preconditioning group was subjected to 3 times 5 minutes of preconditioning ischaemia
20  with 5 minute reperfusion intervals. In the three groups extra corporal circulation was
started 30 minutes before the study period of ischaemia was imposed. The extra
corporal circulation was stopped 40 minutes after the end of the study period of
ischaemia. Compound 1 (78 mg/20 ml) was administered 15 minutes before the start of
the study period of ischaemia in five technically successful experiments, whereby 10
25  ml of the solution was administered in one experiment and 100 ml in the four others.
Only these four will be processed here. In the other groups, 7 experiments are always
processed. Before each measurement of pressure-volume ratios in the left ventricle the
system was switched to the right heart bypass model in which the venous flow is
diverted into the extra corporal circulation via the caval veins and the blood is returned
30  to the sheep via the pulmonary artery. This was always done during baseline,

immediately after ischaemic preconditioning or the administration of Compound 1,



No significant differences were observed in the left atrial pressure, though
there was a tendency for the left atrial pressure to be slightdAPRIlgh@6 i n
the control group conpared to the other two. 15 The sane applies to cardiac
flow after reperfusion with a tendency for cardiac flowto be higher in the
i schaen ¢ pr ®&oR@B%#dNIi ng group and the group treated wi thpCompenish1.
Pressure-vol une rel ati onshi ps 20 Pressure-volune relationships in the left
ventricle were studied in the control giQup, the ischem c preconditioning
group and the group treated vvlth Compound 1. As far as the | oad-independent

e St ual od. TEREAREY SpE b SeRedPLsURERIT v eyl B, HB ey

i ndi cat es t h@inuadsiaGielBé AR tHeltudy perickéf ivehadiniaand t he end-di astolic vol une.
The stroke work is the effective nechani cal work done by the heart to eject

the blood. The PRSWis greater when the sane external nechanical work is
done at a | opgquend- diastolic volume (therefore shorter sarconere |ength),
which is the defrnition of contractile state. 30 The PRSWis significantly
better nﬂh@@&%@t@hﬁ@ﬂmondi tioning group and the group treated with

Corrpound 1, {i b 1EesG es of 10
APRIL. 2006 WY ﬁ%%}f%%f w?qéggf%}'g{??%% SP{%&% P@ﬁ%ﬁe‘%ﬁ%@ﬁg‘ﬁ%m hes

basel i ne val gmupsr h"éh@doﬁréstratigmhﬁ@qmlopqndéd@ﬂmhtmsolnmv@imanadmgﬂ igtration of
Compound | r 1t state
after 30 m nﬁlt%gés&% |secﬁ ﬁghg&mn%&%tﬁ%éogl og&{:g{’ﬁ' |ons %gﬁlrt\‘g whi ch the
ventri cl e i speriodlof axtectorporal einculaion, witiels olbnéously affects bloodip@ssuree| axat i on. The

| ower thq0 val ue of tau, the sooner

No significant differences were observed in the left atrial pressure, though there was a
tendency for the left atrial pressure to be slightly higher in the control group compared
to the other two.

15  The same applies to cardiac flow after reperfusion with a tendency for cardiac flow to
be higher in the ischaemic preconditioning group and the group treated with Conipound
1.

Pressure-volume relationships
20  Pressure-volume relationships in the left ventricle were studied in the control group, the

ischemic preconditioning group and the group treated with Compound 1.

As far as the load-independent parameters are concerned, the preload recruitable stroke
work (PRSW, Mgw) was studied, the results of which are shown in Figure 3. The

25  PRSW indicates the ratio between the "stroke work' and the end-diastolic volume. The
stroke work is the effective mechanical work done by the heart to eject the blood. The
PRSW is greater when the same external mechanical work is done at a lower end-
diastolic volume (therefore shorter sarcomere length), which is the definition of
contractile state.

30
The PRSW is significantly better in the ischaemic preconditioning group and the group
treated with Compound 1, compared to the control group after 70 and 100 minutes of



ventricul ar relaxation occurs. This nmeasure is inportant because it is
that the diastolic function of the ventricle is even nore sensﬂ%$v@Lﬁ@06
i schaem a than the systolic function. Tau is significantly lower in the
group treate oprmpound 1, conpared to 10 the control rou 70 and 100
m nut es afte?wfﬁe éﬁ@ of the study period of ischaenia and [EFg2/11371
significantly lower in the ischaenc preconditioning group conpared to the
control group after 100 minutes of repédfusion (Figure 4). The paraneter
SWPVA is a neasure of the efficacy with which the cardiac nmechanical 15

work i's used repetfa@ibeanprohdhed biBel Rt velud Al hefBE6id Akdhadhic peddsndifiéhiidi s t he

mechani cal energy produced by the heart as the stroke work but also as the

potential e néii'@ynswaaefwfr@ampbndalcwwévén petiss iegpvery pithecasdiag eonfragtie stalej ¢

vol ume. So f @fier J0thiRufeVEY idREERS H RrmYBEMIE e MdRfbhs H&ﬁgﬂﬂn@i‘?&;@%@ﬂtﬁak jpar amet er
with the best correlation to oxygen consunption. The greater the ratio

SW PVA, the mploededhe ventricular work is used as 20 external work to punp
out the b%ood. The control group has a significantly lower SWPVA ratio
conpared to both the ischaem c preconditioning group and the group treated
wi t h Conpound aﬁiszboneaiﬁteaﬁxzbnﬂr&ﬁlamamm dhe et the velue offaustheseberdy period of

e o AR s AR TR T S b PR DS BR rof *°
ener gy, i s sidigstofic fmotidnyof theorhteitleiiseveh enorssehsieive 10 ischaentia tichh thetgstokic gr oup
(44.5% and gro eate nd 1 (46,79 are to the, control
group (32. 8%9"“5&8“ (LJ%E}S Sl@gwcﬁ&‘l}éo‘fvgfpf‘ g&%ﬁegﬁmoﬁgﬂ?ém‘g&ﬁ?m?ﬁﬁ ®ccordi ng
to the i nvengheaﬁnﬁdﬂ%@ 7Ioa1&d Imnhl inﬁﬁed&érhgéenﬁmlgﬂ%%ﬁfd? ﬁél@@i o ischhdngih ahd) thg )
group treated wt un as conpared o both the con roup and the:
i schaer ni ¢ pRkE awaaﬁe?vgﬁr T &t b Fehaeminpreqndsionte 9B SPHRYAL L 55 %govtrop

PCT/ EP02/ 113 gdoup Rft&UIM0BINutestof fepe @pcording to the invention are at

| east as effective as conventional ischaem c preconditioning as a
cardi oprotective nmechanismfor 30

The parameter SW/PVA is a measure of the efficacy with which the cardiac mechanical

15  work is used. Stroke work is the external mechanical work and PV A is the mechanical
energy produced by the heart as the stroke work but also as the potential energy
required to achieve pressure increase at a specific volume. So far, this PVA (pressure-
volume-area) is the mechanical parameter with the best correlation to oxygen
consumption. The greater the ratio SW/PV A, the more the ventricular work is used as

20  external work to pump out the blood. The control group has a significantly lower
SW/PVA ratio compared to both the ischaemic preconditioning group and the group
treated with Compound 1 40, 70 and 100 minutes after the end of the study period of
ischaemia (Figure 5).

25  The contractile efficacy, which is a measure of the efficacy with which O,-consumption
is converted into PVA, or mechanical energy, is significantly greater in the ischaemic
preconditioning group (44.5%) and group treated with Compound 1 (46.7%) compared
to the control group (32.8%, p<0.001).

30  As a further advantage of the compounds according to the invention should be
mentioned that the heart feels softer in the group treated with Compound 1 as compared

to both the control group and the ischaemic preconditioning group.



m nutes' nornothermc ocardi al ischaem a during extra corpor al

circulation. 5 It enha%es contractility and cargi ac di ast oloi c PARIE3R06
Cardi ac energetic efficacy, both 02-consunption for the devel opnent of PVA
and PVA conv | dnto external work SW is also greater. The

phar nmacol ogi g‘?l“%?%f@cti on with the conpounds according toP“THEYWFntion is
preferabl e over ischaem c preconditioning since they offer the sane

efficacy as ischaem c preconditioning, -¢lavol ves fewer risks (aorta
cross-clamping, mld to stunning) and is |less tinme-consum ng. Al so, conpared
to the concentrations of DADLE used in simlar experinents, the conpounds

according to the inveption are adpinistered in concentratigns at |east a
factor of 100 SERaDyghe compapm po-aiag o fuiEontion At arot PLIFESBIR S 15 The

reduction of caReidnal isdhasiie pricshdfonipas 6 SiralbRdcalEmbifs@@sd 30 of the
conpounds according to the invention could be determ ned using a nodel of

t enporary f omdnites permphenmieryecardial dschacmig dyripg rira porperal Gireplatien: i on size is

det er m neg afﬂeﬁﬁan@@s?éo%&cﬁﬂty%d Ei{?&iac Hﬁaﬂglicefuﬁ&fo‘ﬁbéﬁhiaé‘éﬁe‘?éeﬁc @HE@Qy, b&thd- by
suture. Such nodel is described in WO 20 96/27380. Al so, to assess

functional ott-eensumatiensior the devetopmant of PiYifnansrP\6k conversiondute extermgk workoul d be
performed ascqgi i.N Il -,PQ%UQ(TN Use of a
conmpound of ‘IS—'g}lr’ ?rsu%“l%?%%r' g p %ﬂn%é%%&?lc%%éﬁgﬁz@égggﬁm acl codryﬁin g)se

addi ti on sal thetituentirf is prefeasabdy ewsrisehmiemidl drgconditioming sindecthey affee theshme a
tautoneric f k NN oxi [ [ f t nuf.act ure of
e canent SPGIey B i tent fre Qi alioRbh st B B oris M gAY )
wher ei n 10 A=Sumingahé Gtlesd tifneanstiiningg rAdsty cahpagedo the-ddntGitratimsef n R6 i s

hydrogen or Dmrﬁoﬁsegﬁlssimi%:rgkpeg%m%p tgne c%zmcp%zm S él\ckc]oerﬁlenlg ?o r'ﬁZ in%gn io|$18aree ach

administered in concentrations at least a factor of 10 lower.

D. Clinical experiments : Cerebral ischaemia

15
The reduction of cerebral ischaemia or the cerebroprotective action of the compounds
according to the invention could be determined using a model of temporary forebrain
ischaemia in the rat in which the infarction size is determined after occlusion of the
middle cerebral artery (MCA), e.g. by suture. Such model is described in WO

20 96/27380. Also, to assess functional outcome after ischaemia, a number of behaviour
tests could be performed as disclosed in WO 96/27380.



I ndependently are hydrogen,.nitro or alkyl.; X is a coval ent - or
CH2CH2-; R is hydrogen, alkyloxy, alkylcarbonyl oxy, Ar-oxy, tﬁé?‘%)!‘i/%%
car bonyl oxy, Het-carbonyl oxy, Ar-al kyl'oxy, Het-al kyl oxy, alkyl,

pol yhal oal kyl , al kyl oxyal kyl, Ar-alkyl, Het-alkyl, Ar, Het, thio,

al kylthio, Ar-thio, Het-thio or NROR O wherein R9 and R10 each

i ndependent GEAIMS hydrogen, al kyl, Ar, Ar-alkyl, Net, Het-alkyl, Ar-
carbonyl, Het-carbonyl or al kyl oxycarbonyl al kyl ; or A=B and R together

forman optjonally supstituted sem - aromatic or aronmtic carbocyclic or
heterocycl ik radi ¥&f©° P@mB?u“q-@ﬁégfmﬁg@)saWbm?“%ﬁEﬂ%?&?ble acilior

al kyl car bonyl oxy, i Yy QIE%H YV, ;<Ral &ré?ﬂa | kyl ,

pol yhal oal kyl , aF%ﬁggégﬁﬁeﬁtfﬂ?ﬁ}%ﬁge?ar o%l?/y %Pﬁ‘?ﬁ%gr on;!)fe,oi £

al kyl oxycar bonyl , taarm@aiafobanyéreofamdan Moxide dbiy treréofofoatieonytufagireny|
nitro, amno, nmono- or dialkyl-amno, Chic or alkylthio ; 10 APRIL 2006 -63
R3 is alkyl. Ar, Amegiqament forredueingischapmicdamags fp an oggan ipgmognmal, Het -
carbonyl or Het-alkenyl ; R4, RS each independentkty is hydrogen, alkyl,

car boxy, am nocarbonyl, alkyloxycarbonyl, halofr hydroxyal kyl ; p is an

I nteger equal to zero, 1, 2gor 3 ; alkyl is a sfraight or branched saturated
hydr ocar bon radi cal havi ng Hro Xd t or is a cyclic

sat urat ed hydrocarbon my—elbo{lrnkyl Nradi 3 to 7 carbon atoms
; or is a cyclic saturated hydrocgrbon r Nhaving from3 to 7 gcarbon
atons attached to a straight or br sat ur pt ed hydrocarbon radical
having from1l to 6 carbon atons; wherein Jeach RPbon atom may be

(R?),

wherein :

A=B is selected from the group of C=0, C=N-R¢ wherein R® is hydrogen
or cyano, C=S, $=0, 50; and C=CR'R® wherein R” and R® each
independently are hydrogen, nitro or alkyl.;

X . . isacovalent bond, -CH;- or CH;CHa- ;

R is hydrogen, alkyloxy, alkylcarbonyloxy, Ar-oxy, Het-oxy, Ar-
carbonyloxy, Het-carbonyloxy, Ar-alkyloxy, Het-alkyloxy, alkyl,
polyhaloalkyl, alkyloxyalkyl, Ar-alkyl, Het-alkyl, Ar, Het, thio,
alkylthio, Ar-thio, Het-thio or NR°R*® wherein R® and R™ each
independently are hydrogen, alkyl, Ar, Ar-alkyl, Het, Het-alkyl, Ar-
carbonyl, Het-carbonyl or alkyloxycarbonylalkyl ;
or A=B and R’ together form an optionally substituted semi-
aromatic or aromatic carbocyclic or heterocyclic radical Het? or
Het’ ;

R? is hydroxy, alkyloxy, alkylcarbonyloxy, phenyloxy,
phenylcarbonylox‘y, halo, cyano, alkyl, polyhaloalkyl,
alkyloxyalkyl, formyl, carboxy, alkylcarbonyl, alkyloxycarbonyl,
aminocarbonyl, mono- or dialkylaminocarbonyl, phenyl, nitro,

arnino, mono- or dialkyl-amino, thic or alkylthio ;



optionally substituted with am no, nitro, thio, hydroxy, oxo, 16y\®g. 206" Myl
or carboxy ; alkenyl is an alkyl radicg having one or nore double bonds ;
Ar is a honocycle selected fromthe group of phenyl and naphthyl, each
optional Iy substituted with one or nore substituents, each substltuent

I ndependent | y seIRect ed {glglmbtﬁg a5R4p A&fa}lpﬁ’% Oﬁ%ﬁﬂf%ﬁyﬂ{%ﬁgt Qh&pﬁe«gxy,

al kyl car bonyl oxy; phenyl ca oxy al kyl ,
pol yhal oal kyl , al kyI oxyta&bloyiyl orHarztmlnyl hal of onnyl , carboxy, al kyI car bonyl ,

al kyl oxycar bonyl i nocar bonyl , nono- or dial kyI am nocar bonyl

phenyl al kyl , phéiqu el mdepindaptly irdyyerogsn. aiku) R%rbomaﬁ‘énoqarhqwhm kyl t hi o

or SOZ-CH3; halo is a %éjca#%ﬂ% I()%?Sjggm&g@&l he group of fluoro,

chl oro, bronmo and io0do ght or branched saturated

hydr ocar bon radi gal haympguéaepg%@a]t{@z&ocquﬂrg atonms or a cyclic saturated
hydr ocar bon radi cal having from3 to 7car bon at'oms, wherein one or nore

carbonatons is sabeditos edtrawghtrprdzmcbcd satenatsdidoo carsmeradicaldhaving fom

het erocyclic radical sele mthe rou t2.,and Het3, Hett
is an aliphatic rmnocy tf’gst?’f‘g? WEI’PE HEB%F&E@}C&JWQSOW% the group of
pyrrolidinyl, dioxolyl cjdi f}dd%anuéwng)ﬁbﬁﬁ?MWarwﬁ azo%& AR b cy@ie6 - 64
pi perdi nyl, dloxyl mor phol |n hi anyl , thi onor phol 1 nyl pi perazinyl

and tetrahydrof ur any] Satipated hgdracgbm radm@hmmcg fromok yecT cm‘bhletawn@cycl iC

;ﬁgl ;3 lr r Z?O'eftn;d f rom ta?tgche rtg L stralbht or lPrXIELghglcl sat‘lmRé/c{ ﬂ}%.r'ogg{'laén raré.lwa?zOI 'yl

having from 1 to 6 carbon atoms; wherein each carbon atom may be
optionally substituted with amino, nitro, thio, hydroxy, oxo, cyano,
formyl or carboxy ;

alkenyl is an alkyl radical having one or more double bonds ;

Ar is a homocycle selected from the group of phenyl and naphthyl,
each optionally substituted -with one or more substituents, each
substituent independently selected from the group of hydroxy,
alkyloxy, phenyloxy, alkylcarbonyloxy; phenylcarbonyloxy,
polyhaloalkyloxy, halo, cyano, alkyl; polyhaloalkyl, alkyloxyalkyl,
formyl, haloformyl, carboxy, alkylcarbonyl, alkyloxycarbonyl,
arninocarbonyl, mono- or dialkylaminocarbonyl, phenylalkyl,
phenyl, nitro, amino, mono- or dialkyl-amino, thio, alkylthio or
SO,-CHsa; ’

halo  is a substituent selected from the group of fluoro, chloro, bromo and
iodo ;

polyhaloalkyl is a straight or branched saturated hydrocarbon radical

having from 1 to 6 carbon atems or a cyclic saturated
hydrocarbon radical having from 3 to 7carbon atoms,
wherein one or more carbonatoms is substituted with one or
more halo-atoms ;

Het is a heterocyclic radical selected from the group of Het', Het? and
Het?,

Het'  is an aliphati¢ monocyclic heterocyclic radical selected from the

group of pyrrolidinyl, dicxolyl, imidazolidinyl, pyrrazolidinyl,



Het3 is an aromatic nonocyclic heter ocycl ic radical selected §gaprRith20a oup

of pyrrolyl, pyrazolyl, imdazolyl, fuy@anyl, thienyl, oxazolyl, isoxazo]yl,
thiazolyl, isothiazolyl, pyridinyl, pyrim di nyl, pyrazinyl, pyridazinyl and
triazinyl; or an aromatic bicyclic heterocyclic radical selected fromthe

group of quinolinyl, Mﬂ}@d 1N bxyl! AEHNGliny], BRAZAY h l\lﬁqnzoxazol yl,
benzi soxazol yl , benzot #azo j %}énl?l hmlizo Iyl benzofl?r grll
benzot hi enyl ; each nomimyading andmeirahydxyommnylheterocycl ic radical Hetl, Het?2

and Het3 may optionally be substituted on carbo r an heteropatom
with halo,. hydr &I?e;v at RWBWOIT&PRWODONCI te&?%ﬂcé%cgﬁﬁrs?laﬁﬁ romghe s e

of al ‘E'yl”gxty? A ool kyl o VSRR PG by, F bGPy ATNS Y DUP
Het - al kyl, Ax, p{em’er ais ﬁryh:,onmitmqﬂnﬂ;yclicmeaaz@dypnm rmiczrl@é]uedredyﬂonamd NROR10

wherein R9 and Ri each inde endently are hy drg{g al kyl , Ar, Ar-alkyl,
pyridinyl or al kyl oxy@aUropfyRyarokyli pyrazolyks éniga b’]@lf\ﬁgn.‘(lotl"éqfé’ll rAxgzolyl,

characterized in that romthe
group of Het2 and Het 3%(&3%]%13&0 rsgﬁ E%@ﬁgf{rﬁ&ﬁﬁh %&%%d in that
A=B and R3 toget her foj %aazxﬁﬂ%ﬁ%az&ﬂle&tﬁphrémﬁﬁt biegelat Migrogfeiieenzoxazol yl

t hi azol yl, benzot hi azol , benzim dazolyl and pyrimdinyl. 5 Use according

to any one of clains 11'%<bcﬂ sel@htadémmeﬂwe@@lp of quinralinyd,sjuinoxgbiny) @ﬁ@lybond 6.

Use according to any one_of 0 har
al kyl oxy or halo. -65 Pﬁnﬂf?ﬂﬁ n;oxaaglgl gggﬁﬁzaﬁafy?ebegﬁé}h glg%f cl al s 1
to 6, characterized inbehabotR3zblyl, behREtet 1ﬁa%hidtﬁxegylowac@ind@beﬁhbal kyl
and napt hyl, each independent]y substitut ed wi th at |east, one substituent
sel ected fromthe groupgngpigygligheterocyclic radical Het', Het® and Het” may optionally

be substituted on a carbon and/or an heteroatom with halo, hydroxy,

alkyloxy, alkyl, Ar, Ar-alkyl or pyridinyl.

2. Use according to claim 1, characterized in that R* is selected from the group
of alkyloxy, Ar-alkyloxy, alkyl, polyhaloalkyl, alkyloxyalkyl, Ar-alkyl, Het-
alkyl, Ar, piperazinyl, pyrrolyl, thiazolyl, pyrrolidinyl and NR°R!® wherein
R’ and R'® each independently are hydrogen, alkyl, Ar, Ar-alkyl pyridinyl or
alkyloxycarbonylalkyl

Use according to'claim 1, characterized in that A=B and R’ together form a

)

radical selected from the group of Het? and Het™.

4. Use according to claim 3, characterized in that A=B and R! together form a

radical selected from the group of benzoxazolyl, thiazolyl, benzothiazolyl,

benzimidazolyl and pyrimidinyl.

5. Use according to any one of claims 1 to 4, characterized in that X is a
covalent bond.

6. Use according to any one of claims 1 to 5, characterized in that R? is

alkyloxy or halo.



al kyl oxycar bonyl, hydroxy, alkyloxy and di al kyl am nocarbonyl . @ Ap#i€ 2006
according to claiml, in which A=-Bis €0 or SO2, R is alkyloxy,

al kyl oxyal kyl, Ar or NROR 0, wherein and R 0 each independently are
hydrogen or Ar ; or A=B and R together forma benzoxazolyl radical ; pis

zero, R3 sy benzy{jsopicortial to/aitdirtdficidid 1wb6hchiysbeded 1ﬁ|Lﬂfa‘i|R39£ selected

al kyl oxycar bonyl and R4 and RS each are hydrogen. 9. Use according to claim
1, characterized frnmtthagr(tdp@f@bmp_sdaﬂ&wﬂ aclompthiyhgeat independently gabstitged el ect ed

(om0, 810, Oy SOOCBRN S BReB fe Ly lepyl )1 e

1- (phenyl net hyl ) - Eﬁg)‘ﬁx yl - 4- phenyl - 4- |
1-[ (4- hydr oxypheny neq},ﬁ?\;?hlaa xa/éQl}ﬁR'ﬁfxy%B%éllt piperi di ne ofﬂ?fi et hoxyc arb
onyl - 4-phenyl -4-[ 1-(1- phenyl et hyl ) - 1Hi m dazol 2-yl) - p| perl di ne; 1-isoprop
yl oxycar bonyl - 4- phenyl - 4- ((phenyl net h -1H i m dazol - - _pi peridine ;
1- et hoxycar%onyl - s?)h@ﬁpcimaiq claimp F4m("ﬁlﬁf3 éxﬁ:lérqr&lﬂ §9hél’<| W) - 1H

d | -2-yl
Mhenzoy - 4- phenyPESRYAE anor NR'R)' hegin R pd R eash ipdepndemly are
1- (et goxyaeet yl') hydrphenyd A%; ¢r A=K h@kémcf&e@iéﬂyban ibhmzmxdﬂddsbﬂ radicy] ,Jpls
i peridine;
2 F[z (1- benzoyl - aergh%nwbcnzsﬂ|°p@mﬂywb§t1tmﬁdwfulé}zcspmamlﬁrat hyl ] - net hyl -
benzoate ; 4-[[2- éﬂ( %)agg&g;f%&)hyl )‘dﬁfgp&n%kh%& QI?I‘I dinyl]-1Himdazol-1I-
Irrethl-rrethle?‘oge; 2 '
{- ]benzogl !4- phe%yl -4-2[ 1- (1- phenyl ethyl)-1H i m dazol -2-yl]-pipetidine ; 10
APRI L 2006 o '

Use according to claim 1, characterized in that the compound according to
Formula () is selected from the group of :
1-cthoxycarbonyl-4-phenyl-4-[ 1-(phenylmethyl)-1H-imidazol-2-yl]-
piperidine;

1-propyloxycarbonyl-4-phenyl-4-[1- (phenylmethyl) 1H-imidazol-2-yl]-
piperidine ;
1-ethoxycarbonyl-4-phenyl-4-[1- [(4-hydroxyphenyl)methyl] -1H-imidazo}-2-
yl}-piperidine ;
1-ethoxycarbonyl-4-phenyl-4-[1-(1-phenylethyl)-1H-imidazol-2-yl]-
piperidine;
1-isopropyloxycarbonyl-4-phenyl-4-[1-(phenylmethyl)- 1 H-imidazol-2-yl]-
piperidine ; '
1-ethoxycarbonyl-4-phenyl-4-[1-[[4-(methoxycarbonyl)phenylJmethyl)-1H-
imidazol-2-yl]-piperidine ;
1-benzoyl-4-phenyl-4-[1-(phenylmethyl)-1H-imidazol-2-yl]-piperidine ;
1-(methox yacetyl)-4-phenyl-4-[1-(1-phenylethyl)-1 H-imidazol-2-yl]-
piperidine;
4-[[2-(1-benzoyl-4-phenyl-4-piperidinyl)-1H-imidazol-1-yljmethyl]-methyl-
benzoate ;
4-[[2-(1-(2-benzoxazolyl)-4-phenyl-4-piperidinyl]-1H-imidazol-]-
yljmethyl}-methylbenzoate ;
1-benzoyl-4-phenyl-4-[1-(1-phenylethyl)-1H-imidazol-2-yl]-piperidine ;



-66 1-ethoxycarbonyl -4-phenyl-4-[ 1- [1-[4-(ethoxycarbonyl)phgpwpkat bydd - 1H
i m dazol -2-yl]-piperidine ; and N, 4-di_ g_enyl -4- :
1- (phenyl net hyl ) - 1Hi mi dazol - 2-yl ] - 1- prperi di ne- sul fonam de. 10. Use of

[ 4- (1- benzyl - 1Hi mi dazol - 2-y| ) - 4- phenyl - pi peridin-1-yl]-acetic acid, a

phar maceuti cal |y accept abl e id or i.tion salt,thereog
stereochenically li'%%ﬂ&qa%qné’ﬁ%p?‘ﬁ@(lé%?ﬁ ﬁa@&fh%?’ﬁ@%‘%?ﬁ?wﬁ%@cﬁ%nd an N
oxi de form t her eqfnigdQl- 2t IepipBRghactad € of a nedi cament for reducing

i schaem ¢ damage to an organ in a mammal . 11. Use according to any one of

clains 1 to 10, dWdrdipheayl-4dé-(Phenylmethyhd Binydazal2-yld-lapipetidine brain, a
liver, a lung or a kidney and the mammal is a human. 12. Use of a conpound
as described in aH°BHEGf clains 1 to 10, for the manufacture of a '
medi cament for inducing a cardioprotective effect in a mamual. 13. Use
according to claim 12, characterized in that the mammal is a human. 14.

Phar maceut il®al cdiseasi[#+(bsbennyH-fhidgzcrR-pl) fephanypipendint 1 -gf]-actoapdund as
described in any one of cl ai Ito 10, apd at | east a second therapeutic
agent, conprisindg B’haIH_H‘FF‘Wﬁa %B%?Ebgg”éﬁl‘{]oraﬁ’ﬂifé &Qﬁné%ﬁﬁéeégi% growt h
factor. 15 Phar naeuthrala omAsid fofl cAGea! dinforh@ictRiihddorhies &1 0. t he

, o a

antithronbotic agent 1's a glFycoprotern XI'a antagoni s ronbi n

i nhi bitor, a factoxide$armnhérboft; for,thermiahsfactard efcd medipambreyr redatingt or, a

thronbin receptar antagonist or a | ow nol ecul ar wei ght heparin. 16.

Phar maceut i cal cdffPasiiG AMage o AR PRI 2683MAll 4 wherei n t he angi ogeni ¢

gromh factor is a vascular endothelial growh factor (VEGF). -67 10 APRIL

2006 17. Pharmaceutical conposition according to any one of clains 14 to 16,
11 Use according to any one of claims 1 to 10, characterized in that the organ is

a heart, a brain, a liver, a lung or a kidney and the mammal is a human.

12. Use of a compound as described in any one of claims 1 to 10, for the

manufacture of a medicament for inducing a cardioprotective effect in a

mammal.
13. Use according to claim 12, characterized in that the mammal is a human.
14. Pharmaceutical composition comprising an effective amount of 2 compound

as described in any one of claims 1-to 10, and at least a second therapeutic
agent, comprising an antithrombotic agent and/or an angiogenic growth

factor.

15. Pharmaceutical composition according to claim 14 wherein the
antithrombotic agent is a glycoprotein IIb/Ixia antagonist, a thrombin
inhibitor, a factor Xa inhibitor, a tissue factor pathway inhibitor, a thrombin

receptor antagonist or a low molecular weight heparin.

16. Pharmaceutical composition according to claim 14 wherein the angiogenic

growth factor is a vascular endothelial growth factor (VEGF).



wherein the conposition is in the formof a cardioplegic sol utjoprIiLSgok'se
of a pharmaceutical conposition accordi hg to any one of clains to ?7 for
t he manufacture of a nedi canment for reguci ng i schaem ¢ danmage to an organ
in a mnmal. 19. Use according to claim 18, characterized in that the organ

is a heartqa br@h&ma&uéi&ﬁ\x%g%lﬁgsihuﬂgc&ma%('gd‘r%Irsﬁagﬁeamlémﬁ 14888l is a human.

20. Use of a pharmaceutica osition ac to any one of clains 14 to

17 for the manufvaeirtineheooéormposttiinda irethie fomm of ndurdiopdegic selutiompr ot ecti ve
effect in a manmal . 21. Use of a pharmaceutical conposition according to any
one of clainms 14 to 17 for the manufacture of a nedicanment for the

treat nent a ma(gmal who has .experienced an i.schaem ¢ event.. . e
accordi ng 3% any ﬁ?ec’f(?fphé{%?cﬁgnﬁ% cgmo&xﬁ,on 8%%??%853? FetPs Cllﬂgiszlt%%%namml
is a human. for the manufacture of a medicament for reducing ischaemic damage to an

organ in a2 mammal.

19. Use according to claim 18, characterized in that the organ is a heart, a brain,

a liver, a lung or a kidney and the mamimal is a human.

20. Use of a pharmaceutical composition according to any one of claims 14 to 17
for the manufacture of a medicament for inducing a cardioprotective effect in

a mammal.

21. Use of a pharmaceutical composition according to any one of claims 14 to 17
for the manufacture of a medicament for the treatment of a mammal who has

experienced an ischaemic event.

22. Use -according to any one of claims 20 and 21, characterized in that the

mammal is a human.



