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WO 2008/ 155022PCT/ EP2008/ 004459 1 Pyrrol e derivatives
as P2Y12 antagonists The present invention relates to
waeorposseds of the fornmula I, RLI2R13 R5 )( NB BECT/EPR/004459
R10 ROR8 R3 5in which R1; R R3; R4; R5; R6; R7; RS;
R9; R10; Rl11; R12; R13; A; B, D and E have the
meani ngs i ndi cat ed bel ow. The conpounds of the fornula
| are val uabl e pharmacol ogi cally active conpounds.
They exhibit a strong anti-aggregating effect on
platelets and thus an anti- thronbotic effect and are
Pyrsalé Herbvatives.a3.P2AYdR ahtagonilter apy and prophyl axi s of card
i o-vascul ar disorders |ike thronboenbolic di seases or
restenoses. They are reversible antagonists of the
Thd@pba‘ttMVentloﬁD@Iate@depmmpoumﬂsmﬂthe famobul@dn i n general be
applied in condlthpi Clhsan unglgsired activation
of the platelet A 2 {s present or for
the cure or tio mhlch jtion of the
pl aRéref The invention
furthernorlg r st ocesses the prepdjation
of conpo f gulrt 0l ,R9 hei rRése, in
particti2ar as sctive i ngredi ents in pharmaceutical s,
and pharnaceut cal preparations 15conprising them
in vﬁﬂ@k}g’f RN EA30R4;IRB RENRZRS; (RY; RNOIRE,; Rﬂdtﬁs’[.’:’ iAaB| B@fld E have the

megrén%s |gd|8§te<3‘g%?\HCT @H%ﬁoggés &?@ ﬁgn% Hﬁre vV IuaE pgt'afg'rgarcologically
active chmpaitride] Tgy @ahibit histoganti-agonegatingieffast b dletetteandtbisian anti-

thr(%ﬁéd?iﬁ %ﬂ?«ﬂ %2@ are'stitabte e% fbr e tﬁé 2By aﬁrgérgpmﬂg)&lc'aﬁm-vascular

onbo I'tis, coronary an cere arteria
diserHers ke r@!’“b%?t@b‘f‘ dise3sep OF resipnosasn Aneyeard 63 vesyRia Atagonists of the

pIafé!é't RPPSEYe iR S rﬁndd'!aﬁ%ﬁé@r{é?él 86 appiieday é‘&ﬁdioﬂé |n which an

ul ati on, .transient % ?Lgoacks st rok
e e Ryeo e PR LARE FEPIon 127 KP £rseg! dor 68 Puogprevention
of werictbareinhibigom &f the elatgdtNTH reveystorP 2 12ds messied. The invention

furtRer?n%cr:c—l: %rg%ﬁ t%%)?g le%ge'eossflo?the PoﬁplaFatlor? npgotmip%uﬁyst (Qfgl%l*o?mula 1, their use,

in @Bpwkacesjacrt@s Jngramnmnm@amnmeutqat;n and plemciecetical ipsgparations

Corﬁ&}ggngqﬁ e@Nd protheses, carotid endarterectony,
angl asty, CABG (coronary artery bypass graft)

surgery, vascular graft surgery, and stent placenents,
Ba&H@deﬁ’eQHh@ irvagtigrest enoti ¢ conplications could occur.

t t I t I
o bR B R SRR B B S g
Exeﬁ_ﬂ;lﬂesb@f caodiltlmtasslod@gtem‘mdln ﬂatholsglbailth?amed§ forreation include deep vein
thré’rhﬂeo%%' 9 aﬁ§ %Héna‘?worﬁ@d%ﬁ%g%@gﬁ é{%‘ééﬂul@é&gﬁ‘f ?{)lj)c()ﬁaljyla% Wrebral
arterial @mmlsSthrabemmmoeaa@mwwﬁ BHA®O8TYG0hoEIM,2

disseminated intravascular coagulation, transient ischemic attacks, strokes, acute myocardial

infarction, unstable angina, chronic stable angina, peripheral vascular disease,
preeclampsia/eclampsia, and thrombotic cytopenic purpura. Also during or following invasive
procedures, including insertion of endovascular devices and protheses, carotid
endarterectomy, angioplasty, CABG (coronary artery bypass graft) surgery, vascular graft

surgery, and stent placements, thrombotic and restenotic complications could occur.

Platelet adhesion and aggregation play a critical role in these intravascular thrombotic events.
Platelets can be activated by mediators released from circulating cells and damaged
endothelial cells lining the vessel or by exposed subendothelial matrix molecules such as
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coll agen, or by thronmbin, which is forned in the
coagul ation cascade. Furthernore platelets can be
wa@edsastoerl under conditions of high shear bl ooRCT/EP#08/604459
di seased vessels. Follow ng gctivation, platelets,
which normally circulate freely in the vascul ature and
other cells, accunulate at the site of a vessel injury
to forma thronbus and recruit nore platelets to the
5devel opi ng thronbus. During this process, thronbi can
growto a sufficient size to partly or conpletely
collaget lor By thesmizih, wHichad formed ¢l the cbagulation sasdaderfiirthemrore platelets
cana‘JJ gcn(/&?ghh%b%{)ﬁdaﬁon fofﬁ%ﬁ%hé:}ﬂ)r% ooalﬂﬁ\xy rp{ilgg%gp ?#els Fﬁl?o@vlng
acttvhfe:nc plateletstwhioh roymallyrpircelstetlieely irtheivagculpturgcind wther pcihs
acc‘&fnu‘alﬁi'egﬁﬁé YiteSof amgéeﬁ idjird el g tBRBLY ar‘ftﬂ@cmn%e Blabifdts to the

vesse SUC nmonary oOr coronary Oarteries,
devgiaping torambHE TN (S PIRESSHNRIRTERT BioMLia apﬁh’ﬁﬁ@ﬂb@jﬁfﬁlpaﬂ'y or
corfERIERRK BHENaI BEoBVLSRRAT y Of coronary enbol ism In

venous thr rt al i
In B SROW G749 O Peree =it P HioiEus Zhesacapidpeor can
creafle enef eHat fraveh er@uah the tieduiatdry tsifste:mbas tbapsallﬁeétacrusortlons of

thegngm%ssﬁﬂ eatI v%ﬁ’r%rmr%bocf%t%n %YOCI( 8@% ¥e%k%§, %gﬁ gﬁ éghﬂﬁéa%‘? coronary
arteilesdwfptinmhas@t) in jthe @tmve meotieredtpatheibigizaboutesimes swck e pulmonary or

cor@ﬁ%r&)ér%bl% and aggregation. It therefore plays a key
ro |nt initiation and progression of arteri al

In suRY AL dor qeapthsatmqupl (w’plpméﬁrap mantality arlse-pﬁp*@ﬁu after embolization or

distHAEBIBEkhAS of VesSI8 Whehstis adtdhal tidMbi d3asdeérious hthdlogical conditions by

| é’ﬁ c{} scl. Thronb. (1993), 13: 1171-1179). 20 Upon

0cd ¥9%539S on by various agents, such as col | agen and
thrombin, ADP is released fromblood platelets in the

: . I .
e SESEHBS el 5% AR, OLANEI s an mporan
megligtpr etplatelghadtiyatiani angeagaegpyon. it gwemfg@l RiRystadkeyvigle in the initiation and

proél%%&brﬁ bPar@rlQFtﬂltoﬁit)ﬂs‘?&MEl @rﬂﬁl\ﬁa@ﬁa‘?ﬁt &3 EXBMBSHSEhtad Ii‘1%88) 59:
nmbrane of human pl atel ets: P2Y1, and P2Y12

asma
22&@@ Z'%P?fﬂleh@' tptbtef'ﬁ%’éé'hfoé‘l‘téﬁg@?b 1BntideS 7Phhi bi ti on of

adenyl yl cycl ase and nodul ati on of |ntracellular

Uph AR B iR B R B colpeB PR e R AGE i e fom bioos
plateletainehd VisBUptures hapell eb ngalarseged blobd nellsf emiotfemum or tissues. The

ADBFT‘I%L@%&’ élﬁgleqag%r%%ﬁtoﬁl %@8@%85 Sggé b@ﬁl?& W%pﬁ&tnfg r&gln -coupled
recpptorsBmpPiessed ersthe plasme mesehrane efdwimagiplateiets: Pt é’l‘cbﬁ’%Ym ADP

bingf tthady Jebé;ﬁsrg%ueés i‘ﬁﬁlb%h BadehliRlyBhsASKH RBaIARN of intracellular
ctivation the P2Y1 receptor |eads tg galcium

5'9%'69 IPPtM?Y%?PCF‘@aﬂﬁfi“h?P%E@Pi"%ﬁt'aP ofipgagedulanCa; eAciiyation ohe
phesbAGIGEsitRIa B kuﬁusbl(alzm rsha{:e &wge gatie@bn ofAthdr\ieddiaddrs 0dnd platelet

t he .P2Y12 receptor S erre ) P2RY12
aodspigas OspRiaar, o b TP frenion 14003, 88 4T dai (R by ADP
resolts ia drevgbyitmentadf asee alatdalmamd/slabnlaan@f of RixBKng Pletelel aggregates.

r
Adg’%%‘g*%ﬁ%’f?‘é 1nr§9¢Ht6r %atdté:'?ge {:Qg grté]?'tlécg)gltzgtg)% f%ﬁ ﬁlﬂa@eﬂlglar stores, platelet
Sh%m?@?@m%ﬁé@f@md aggregetipn. 86, 222-232; Andre, et al.

ActiVatidd bfine PPV.E fdceptof Yerred o aﬁQ@ngﬁész\éDsmggg P2TAC or
2008/ 155022PCT/ EP2008/ 004459 3 There are sever

PZY A APRdgafS tainhibdion et B?GWYWH?VFEE? pyd aettvating & ;?’ r']% ictiyation of
szms rqulwdSomﬁlatélB&eia@en And stapiizdtioh of p|a@wt agRbyNes (Brchét,

BB B AP RE S Paf Gt . anal” o InfgfteieotPy . soe-soo)

covalently mnth t he P2Y12 receptor and |l ead to an
irreversible platelet inhibition in vivo. They al so

i nhi bit binding of 5radi ol abel ed ADP recept or agoni st
2-met hyl t hi oadenosi ne 5' - di phosphate to platelets,
and ot her ADP-dependent events (Savi, et al., Thronb
Haenost . (2000) 84.: 891 896) . Bryant et aI (WD

NSNS NSNS ™ - NAM NN A P L . ¥ o o
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further | ow nol ecul ar wei ght P2Y12 antagoni st, which
are effective and have the above advantages as wel |.
WwWQ@mkaspeesent i nvention satisfies the above nRPEUEP19Y8/004459
provi di ng novel conpounds of 3he formula I, which
exhibit better P2Y12 antagonistic activity and are
favorabl e agents with high bioavailability. Thus, the
present invention relates to conpounds of fornula I,
R12R13 R5 40 )( N (BD R2\A R11 R1I0 R3 Rl is
1) hydrogen atom 2)-(Cl-C8)-al kyl,
Thete ateEevErh) repbhy hlsout difécBly GBindieaotll aetingyslynthedieinkibitors of ADP-

dereb Bt Riet AoBr AR M S R OB acflir
Théalatiyasiive tWOEM@SmaMMMAma@ cqva1§ntly with the P2Y4,
receétg)%rg‘léaﬂokéﬁlﬁé\?ere(l pf;ie‘}ét ﬁH] |on Iﬁlw %%is@ dﬁH il bihding of

unsubstit uted nono-, di - rISU

radiotpheled fdhiecorter agonist mhyghlogcipnmlge 5 plpgysphate to platelets, and
othek AP Géperiiekt/dvaR@- (D&Y &t AL YHrnirthb HABRB&T 2000 84:B0Y B9,

is nmono or bicyclic and contains 3 to 15 ring carbon
atons and wherein one or nore of the ring carbon atons
Bryaaret af. Q?\M)aZOEd/ngS% arit, WB2004/d52366 edisitdse rgainoliresdsnivative s) useful as

antﬁl‘wrt{arrnggt?c age%fé vflaulrnhlgmo %’tﬂ? B atezél%d/fwr% %ﬂt@r A i_taqwglrd et al.
WQRGO§/@I%Q71tamtdé@ga ndelp\émwa@/p??&ﬁﬂ disswsaqoinblene inRths and 4-
quihil&%f—%—)%/%%@*ﬁ%e QMtlve%)aswmhlbltgfs 103)-0-C(0)-, R2

rogen atomor 2)-(Cl-05)-alkyl, R3 is

1)-(C1-C8)-al kyl, 2)-C F3 or
Ho@&@:&e@he@&éin@bké’dﬁe@ 2T DantBgdRicls, wiibhiamtahbhiysl feafict of
en&tggr%us ADP on its platelet ADP receptor, it is desirable that such antagonists also have
further advantageous properties, for instance stability in plasma and liver and selectivity versus
other receptors whose agonism or antagonism is not intended. There is an ongoing need for
further low molecular weight P2Y 12 antagonist, which are effective and have the above
advantages as well.

The present invention satisfies the above needs by providing novel compounds of the formula
1, which exhibit better P2Y 12 antagonistic activity and are favorable agents with high
bicavailability.

Thus, the present invention relates to compounds of formula |,
R12 R13 R5 R6

B—D R7

(1)
R11 R10 R9 R8

wherein
R1is 1) hydrogen atom,
2) -(C1-Cg)-alkyl,
3) -(Cp-C4)-alkylene-(C3-Cg)-cycloalkyl, wherein cycloalkyl is unsubstituted or

mono-, di- or trisubstituted independently of one another by halogen,
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2) -(Cl-C8)-al kyl, 3) -(C1-C8)-al kyl ene-C(0)-0-R16, 4)
- (C2-C6) - al kenyl ene-C(0) - 0- R16,

WQR®BA$WR C8) - cycl oal kyl - C(0)-0-R16, or 6)hal POERP20A8/004459
is selected fromoxygen atomgpr N-COH, is selected
fromnitrogen atomor CH is 1)a coval ent bond,
252)-C(0)- or 3)-CH2-, R5, R6, R7, R8 and RO are
i ndependently of one another selected from 1) hydrogen
atom 2) -(Cl-C8)-alkyl, wherein alkyl is
unsubstituted or nmono-, di- or trisubstituted

30i Qdepe(ﬁt;%ﬂ&)l—gdk;@éne@(@g -Gnvehé ranbyvhbailrog@hs uBgubstituted or mono-, di-
-C4)-al kyl ene- O R16, 4) hal ogen

-(Q0
( - twstavney |"mee@eomofmf B ‘%}11%150%16 WO
200§/ 155@?@@&%&@%@9 whefein hé¥idcych) is-rkdho d¥bicyclic and
-(C0-A)-a | ene- N(R16) - R17, 9)
- ( G3nRINs-FBloK 1§5| rm@agog)aiqqlq;and wherein one or more of the ring carbon atoms

5103re@ EAbyal Eyd @rnﬁhé‘ér@lltbgfs@iésen]fﬁa}n nitrogen, sulfur or oxygen,

al ky Iene- 0) -

-0- e(r@(yvlgi in aglg)pp@ﬁcé:_y IO§ quugitéuteq_% %10210- di- or trisubstituted
- 0-ih@Epehdentiglok yheetrit kel By RNGR16) - RL7 14)

al k ne- ( C3- C15) - het erocyclyl, wherein
E'?letcgrocfc‘foy‘/?%rtgb 94: subst i tuted 100r mono-, di- or

t ri ubst-NHL (@) erndependent | y of one anot her by R14, or
15)4- 0- (6= _)-al kyl ene- ( C3- C15) - het erocycl yl , wherein
het e?rocycly i's un- substituted or nono-, di- or

R2{s j Bubsthydiegeratonu@pendent | y of one anot her by R14, or

2) -(C1-Cg)-alkyl,
R3is 1) -(C1-Cg)-alkyl,
2) -CF;, or
3) -(C1-Cg)-alkylene-C(0O)-O-R16,
R4is 1) hydrogen atom,
2) -(C1-Cg)-alkyl,
3) -(C1-Cg)-alkylene-C(0)-O-R16,
4) -(C2-Cg)-alkenylene-C(0O)-O-R16,
5) -(C3-Cg)-cycloalkyl- C(0)-O-R16, or
6) halogen,
A is selected from oxygen atom or N-OH,

B is selected from nitrogen atom or CH,

Dis 1) a covalent bond,
2) —C(O)-or
3) —CHo-,

R5, R6, R7, R8 and RS are independently of one another selected from
1) hydrogen atom,
2) -(C1-Cg)-alkyl, wherein alkyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by halogen,
3) -(Cp-Cy)-alkylene-O-R16,
4) halogen,
5) -(Cp-C4)-alkylene-O-(C4-Cg)-alkylene-O-R16,
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R5 and R6 or R6 and R7 formtogether with the atons
which they are attached to a 5-, 6- or 7- 15nenbered
W@ 2008055022 Nng, wherein said carbon ring is ar one@T/EP2008/004459
partially unsaturated or satuyated, or in which one,
two or three of the 5 to 7 ring carbon atons are
repl aced by heteroatons such as nitrogen, oxygen or
sul phur, and wherein said carbon ring is unsubstituted
or substituted one, two, three or four tinmes by RI15,
R10, R11, R12 and R13 are independently of one another
sel@ct edNDppom 201) hydrogen atom 2) -(Cl-05)-al kyl
=0 or 4) -OH, R14 is hal ogen, -OH, =0,
(d> cay ¢ %hky| -0-(C1-C8)-al kyl, -CF3, -0-CF3, -N2,
- C\syor Z&dkt@rau&’léieLM(Rhaj ROEN, -(}L - (C1-C8) - al kyl,
-O(O C8)-al kyl, -CF3, -0-CF3, -NO2, -CN, C(O)OH
-C(9)0- - @@)a"anlwrc(@@oé) NH2 or -NH2, R16 is

hyd ge”@gt%ia"ﬁf'qﬂeé@ég cycl oaI kyl, R17 is hydrogen

at om)or (¢t Biyienekelo)-NR1GIRI77 and R16 form toget her
vvlth the nitrogen atomto which they are attached a

5-,1%- op (Po-brarielesg-Q-POR1G i ng, wherein said carbon

r|n | in which one, two
?‘ﬂr ee 0 %@%&(@gng?(éfz‘hgﬂ%z\%on atons are repl aced

by ot er-(Gy-OfalkyWoed 09 &Y 11:,55&2&1393}59%&8/!1@&4&5%@3 ankelibstituted
as nitrogen, oxygen or sul phur, and wherein said

car bon O R¥NPs dbﬁ&iﬁ'ﬁ%‘?ﬁ“{%ﬁ ipdependensiyof prg anpthsrdy Reldo or
thres or-of(CyiC lalHRnEYC REI5)-thaterdbyciyl, Refein heterocyclyl is un-
stereoi sonmeric forms and m xtures thereof in an

rati o, AHEStHHR r peRsi i AgTieRelityted fdependeatsefl °cn§ angthen by R14,

The preggent invention also relates to conmpounds of the

R5fagéggéif[65n%%ré‘ﬁrig? to%thlerg\’nﬁ@uélca: ) % [l(?l‘ll \li%lé ?r&z%lached toa5-, 6-or7-
Cycmémbkryh carbos eéh@ eiheckirn sadrcarpomn ﬂlpg 8 ydmaticy partidily upbaturated or
CyC prgtgiyér in ?[M%L ghg)ivx!) or &yée (g?tpet é/ 'Pr[ln é’% a0 %%g & rgplaced by

unsubsti S0 1 g
| nd@qb@'natemslsyctoas (mgg@ngxylgen ob§ulmfajr oqnghe@m said carbon ring is
( %s%&'ttﬂ&%&l s@)ﬁ@ht&t@ oﬁa%o a(ﬁﬁéle’or ﬁi&?‘u%@ﬁfhﬁ‘s aryl is

fromp I ndanyl ,
R1%rﬁ1ﬁr {7[‘2 apd Rﬂ%a%ﬁ%ﬂpeawﬂv &f Qn?sfqufﬁ%ﬂ?@e BPMnono-
d| ﬂor thydey&sbtobiit ed i ndependent |y of one another by
or ﬂ% 'éqgk ) - al kyl ene-het erocyclyl, wherein
het@rocy&‘vp “g'Sel ected fromacridinyl
1583aza=h3§yclo[3 2.1]oct-3-yl, azaindole (
yrroI yridinyl), azaben2|n1dazolyl
aza plroﬁﬁﬁanyl azepi nyl, azetidinyl, aziridinyl,
R14pgrtidged A0M, O, (qutzgofawamﬂ(m-bgnalawmwgwmcyg,,-Noz, -CN or
benzot hi ophenyl , benzoxazol yl, benzthi azol yl,
berM2i azol yl benztetrazolyl, benzisoxazolyl
highz 9l I b eyl A
BRI ot or SRTBIL log St G35 N0, . -cl00M,

dec—a:l(@m (TRCgledlkyhy-C( O)NI-E diw ooxazol i nyI

20di oxazol yl, di oxazin di oxol an

R1§ is31ygragen pey {C108- %Vﬁ%ﬁq Gahlbyiefien %Z%MVC'%'M'

R17 is hydrogen atom or -(C4-Cg)-alkyl, or

R17 and R16 form together with the nitrogen atom to which they are attached a 5-, 6- or 7-
membered carbon ring, wherein said carbon ring is unsaturated or saturated, or in

which one, two or three of the 5 to 7 ring carbon atoms are replaced by heteroatoms
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1,5, 2-di t hiazinyl,
di hydrof uro[ 2, 3- N-t et rahydr of uranyl, furanyl,

wo eoaassoyd , i m dazolidinyl, imdazolinyl, im dezDEpiops/004459
1H-indazolyl, indolinyl, indgizinyl, indolyl,
3Hi ndol yl, isobenzofuranyl, i1sochromanyl,
i soi ndazol yl, isoindolinyl, isoindolyl, isoquinolinyl
(benzi m dazol yl), isothiazolyl, isothiazolidinyl,
i sot hi azolinyl, isoxazolyl, isoxazolinyl,

25i soxazol i di nyl, 2-isoxazolinyl, ketopiperazinyl,
nor guieb las Adogem) apidemyorisdiphyr, andwherbividaidi cacopairimglis imslubstituted or

oxadl 2, 4- oxadi azol yl ,

D PRk ope up i D88 by sl
in &l tlmlrcstaremhomgmfytms anPmigheestheteafiplapy natla,-andethe'parwlqlogica"y
toletalfls s $éa2|nyl 1, 3-oxazinyl, 1, 4-oxazinyl,

oxazol I di nyl, oxazolinyl, oxazolyl, oxetanyl,

oxocanyl, phenanthridinyl, phenanthrolinyl,

2) mésd?é‘génﬂbﬁk/entiéh %&etrslb@é Itwémpd@h@:n@maé firn01, wherein
30phenox§§ 8 hthala2|nyl pi perazi nyl
A

R1 v p ridi | di nyI purl nyl, pyranyl, pyrazinyl,

yr{azol i I . [
pyr?doongtzd;?yl auBXé 8 %}55 Zé'g?‘ww%‘%'? 8%%{({13:'@% Issl)é&ed from

py raydiopsppyl, thdgyl cyq;bggantyl aicighexylpgyloheptytiomgyiclooctyl and is
pern%Lb{“ttH@c{'w mortL! di &r trnédbit'}]_ 'é'@)ﬂ'd'é éﬁdent)){:’é/frd'nglaynlnmer by halogen,

qui nazol'i ny ui no quinolizin

qui Hoxal- (%@4) 'EM'WC(ICBCFFWP"Y' t2ad WARTEHT YLis aelgeted from phenyl,
t etr{'a E%gfé g{pﬁ%ﬁw yﬂr%éggly Lnth&ﬁéﬁ@%%&&%ﬁxg:|§,]l9rL§uB¥t¥tuted or mono-, di- or

t et r tetr
tettrlalbfﬁmtepymde@em}qntly pkenenptheobhRdphemyl , tetrazinyl,

| i
t]_etzd)gz ? hlédadlcg)géilw)llm f?e@&géy%?ﬁ %g?ﬂi&&%%ﬁ [RQ4dftefed from acridinyl,

1, 28-4za-bicythi{32 dogl-3-yll a2aigddidn( ﬁtﬂ-pmqugMnglny_l) 3zdbenzimidazolyl,
t hi ?zqha?oglegér[yl tagépﬁm IHZ@WIJRA a;rnam Ihbﬂﬁnrﬁx%zolyl benzofuranyl,

I azl n I azi g 1 azo
t hi l?fl‘éPtWOfo@W ﬁamﬂafpmnyl ?ﬂzazasqowh@Pnzth'ﬁzcéﬂwenztnazolyl

: EI 1dn2d¥rhzolyl me%aiebiaza@p baﬁz.sotﬁuzewp@é@a%lw 4aH-carbazolyl, carbolinyl,
I enol m

SR Hhomeey RS s AR 4 Bhgroogseotny!

g- ri @ld)(a{zylbl dibxazirfyl, t13-aizxdtelyl, 118-Boxpldnyl, a,za-angoto,n 3,4]oxathiazinyl, 6H-
1: 21,5 2tc,;|t|h§§ gyly+lhyaiof§ro%% %grgt}\)a/(j:rofuréhé %&I‘ ﬁtﬁgéa}qkl’ |m|dazoI|d|nyI
unsionieeplingt, e'cid@zolmﬂﬂrbmdamlyl lrmohmsﬂnsdnbynyltlud@ml 3H-|ndo|yl

' nqg&%ﬂg&ma'_é’lc%g W&ﬁa@”&hﬂaz@%’l l%ﬂdohﬁyl' ﬁ&)ﬁ%ﬁOMQAlﬁ{thyl

g? &%pwmgpzc(@lj azg|ykyqoth|q@hq|@yl 1§Qﬂcleloﬂ) |sggfqg9ILIo|sg?azolmyl

2) - |€&bz@%)rzﬁ|2lﬁydxaﬂ&m Qéto&pé?&ﬁnyl Iha&pnhdimyll hapHityeeRn,

2 CResSroioRnoly. Bradarbbfd Sorsiazah J2kPradiezivy 1 34

oXx ygxadiaasdiginm ,8/4-dxadizol 0 B2ioza-thedpaayle tl 2faxethiotenyl, d geoxazepanyl, 1,2-

awagﬂqu_ls-oggi ﬁ‘é{eﬂi &gélz‘?rkg %&a%ﬂﬂgylacr%geaz?lh Igznéan gfg %etar(m*l,

oneoxapRNYhherasttiisinyt phensmirzginyhprnagiow, memma;_z)nyl phenoxathiinyl,

(Cﬂheﬁ&azﬁ"y"}ﬂhma@:myl([S;Qergﬁi%ylaé BHARRE plerilh; pdtinyl, pyranyl, pyrazinyl,

pygr]azohdmyl pyrazolinyl, pyrazolyl, pyridazinyl, pyridooxazolyl, pyridoimidazolyl,
pyridothiazolyl, pyridinyl, pyridyl, pyrimidinyl, pyrrolidinyl, pyrrolidinonyl, pyrrolinyl, 2H-
pyrrolyl, pyrrolyl, quinazolinyl, quinolinyl, 4H-quinolizinyl, quinoxalinyl, quinuclidinyl,
tetrahydrofuranyl, tetrahydroisoquinolinyl, tetrahydroquinolinyl, tetrahydrofuranyl,
tetrahydropyranyl, tetrahydropyridinyl, tetrahydrothiophenyl, tetrazinyl, tetrazolyl, 6H-
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5) -(C0-CA)-al kyl ene-0-(C1-C8) - al kyl ene- O R16,
306)-NO2, 7) -CN, 8) -(C0-C4)-al kyl ene-N(RL6)-R17, 9)
WO @842 al kyl ene-C(0) - R1L6, WO PCT/EP2008/004459
2008/ 155022PCT/ EP2008/ 004459 8 10)
-(C0-CA4) - al kyl ene-C(0)-0-R16, 11)
-(C0-A4) -al kyl ene-C(0)-N(R16) - R17, 12)
-0-(C0-A) - al kyl ene-C(0)-0-R16, 13)
-0-(C0-CA4) -al kyl ene-C(0) - N(R16) - R17
514) - (C0- 4) - al kyl ene- (C3-C15) - heterocyclyl, wherein
het (534 Gayaﬂlyim{yl S1,23-thiediazotyd, b aidadiagdlyl, S, 2)b-tisadisdoiyl, Ut 24

o oﬂ‘ﬁg?azw %E&renly'i LSURRLI LY §9nL OGP RIS LY, 104483811, thiazoly,

15)thiaz¢ldnyCthiazalinyy,| teineyl (tiigtaByiShiemetheazolyly tHigriooxagalyl, ei n
hettﬁ(eﬂ&ma\éblgl' ﬁ\lﬁnﬁgﬁlbﬁgr%holmyl th(ljophenolyl thloph%ny@kfﬂéfﬁyracpyl 1,2,3-

and 1's un-su
i ndépdmded.fyriaginybi S tiigapyInbe. 36934@'& 1.%3-trRzolyln §. 2/dtrigzolyl,

R6 fp @-thzofyD L) i-ﬂﬁ%lvleernd%hﬂheﬁﬂ earati® FsupktitGtBd bhRYnA! &- or
carbon ring

selté'E'frl’éHt“ﬁdd’Pﬁe@?E‘i’%ﬁéﬁ{?ﬂe a’W?ﬁ" ghgg cycl oheptyl ,
E igy cl)opendavight booc| opent a- 1, 3- di enyl cycl ohexenyl ,
cyc% ohe é(?) | enyl, cycl ohexal 4- di enyl ,
cyc ohep e § cyclohepta 1, 3-di enyl,
cycdohept@Ol;, 4- di enyl, cycl ohept a- 151, 3,5-trienyl,
enyl , @ne, 1, 2- di azepi ne, 1, 3-di azepi ne,
R2?414‘% héd'%ﬁgﬁ thﬁwgm ridine, diazirine,
di h8dr oi- 1d%&)oﬁ"8/he di oxazol e, di oxazine, 1, 4-dioxine,
oxol e, ene, 1, 3-di oxol ane, furan,
R3?§m' azol ((—3 T ﬁfdazo(%l ne, i m dazolidine,
i m 2yazol-{(CH Ggpakylerfeech)T)a’z-e‘MG i sot hi azol i di ne,
i.sot hi azol i ne, isoxazole, isoxazoline, isoxazolidine,
R4jgor Bhol iTHEr09en 8Bk a- t hi epane, 1, 2- oxat hi ol ane,
1, 42)oxazm§a09,a|ﬂengrena.@w;a@m 1, 3- oxazi ne,
1, 4- oxazi ne, oxazol one, oxazole, [1,3,4]oxathiazinane
3, 3) di ofG1des)-A¥A9i ri di ne, oxazol i di none, oxetan,
oxi y,ane, R)I R&" azi ne, piperidine, pyran, pyrazine,
pyrgzole Byrazollne pyrazol i di ne, pyridazine,
A ipsaiéatedieom pyygediatromer N3t i di ne,
B iP¥diddeY i Ritrdgéh stbRNe.cHRyrrol e, pyrrolidine,
pyrrolidi none, pyrroline, t et rahydrof uran,
D'? et Dahy & @¥gipatPonget rahydropyri di ne, thiadi azi ne
t hiadi azg®)- ot, 2- 25t hi azi ne, 1, 3-thiazine,
1,4-thia 1, 3-thiazole, thi azoI e, thiazolidine,
t hizol | ?5(]2 thi enyl, thietan, thionorpholine,
5“‘?6 (W?DRBEQH lR@%rélmlieﬂérﬁ?éhﬂieoftohéﬁﬁé(th@rnselekte% fémi I'i azi ne,
1 tr|a2|net 3,5-triazine, 1,2,3-triazole or
1 21)4. trrfyg?GPBaoﬁhd wherein said carbon ring is
unsbst i {CH-€g)- axkylsubst ituted one, two, three or four

tinmes by R15 R12 and R13 are independently
of ¥ne aﬁ?ﬁ ﬁe}’a'@é‘l’r@c?eddmfrom 301) hydr ogen at om
2) 4(Cl-h ﬁll kyl or -OH, R14 is hal ogen,
-OH,” =0, Cl- C8) - al kyl C1C8 -al kyl, -CF3,
-0-9F3, Gabar albr{Pfa?rO §2||+|§8) -alkylene-O-R16,

6)  -NO,,

7) -CN,

8)  -(Cp-Ca)-alkylene-N(R16)-R17,
9)  -(Co-Cy)-alkylene-C(O)-R16,
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WD 2008/ 155022PCT/ EP2008/ 004459 9 R15 is hal ogen, - OH,
-(Cl1-C8)-al kyl, -0-(Cl-C8)-alkyl, -CF3, -0-CF3, -N,

WO aNsoss02NH2, R16 is hydrogen atom or - (Cl- C8)Pe@i/kpi008/004459

R17 is hydrogen atom or -(Cl-¢=8)-al kyl, in all
their stereoisonmeric forms and nixtures thereof in any
rati o, and their physiologically 5tol erablesalts. 3)
The present invention also relates to conmpounds of the
formula I, wherein RL is 1)-(Cl-C4)-al kyl, 2)

- (C0-C2) - al kyl ene- (C3-C6) -cycl oal kyl , wherein

cyci®@al kyto-Cg)-skyleat-e®)fo-&16,10cycl opr opyl, cycl obutyl,

C{E%PE%”-?% g SRR Y

Oa@é%( wher ei n heterocyclyl
|s s | ect (I;‘ﬁrétﬁ(fyuran)jgﬂs‘:’wé pyridyl or
t et T:ﬂhydoqmrca{)galkyleﬁe«}m)) N(Fttw-mént bond,

152 NH C(0)- or 0-C(0 R2 hydrogen ato R3
B C% ’aélf e(CérCC,(15% heterocycl:lfj’l wr\{erein eterocycIWis as defined

2) (Cl %)JV@%] |E%H%u6§ tg@omgno-z'@%t?s%b tn%grr%gSﬁ(deptly of one

at om - et |"ene-

Ais selaé‘éthéblbkf & ¥xygen at om or N COH, B is

sel gyt edotcgrg yal @96—'('0 -idte cIﬁWek&n Adtaroepind isedtt defined
bongEg 2) O? A)J kly %ﬁg@ rai% R8 and R% are

i ndepen@é’ﬁvﬁ ?ncbﬁ UOﬁébﬁﬁﬁ?m@rm@@ it %‘d“%béﬁ*ﬂitﬂ indgpengiently of one
atom 3QAbmeFdy &f4,-&! kyl, 3)-0-R16, 4)chlorine,

R5 and R6 or R6 and R7 form together with the atoms which they are attached to a 5-, 6- or 7-

membered carbon ring selected from cyclopentyl, cyclohexyl, cycloheptyl,
cyclopentenyl, cyclopenta-1,3-dienyl, cyclohexenyl, cyclohexa-1,3-dienyl, cyclohexa-
1,4-dienyl, cycloheptenyl, cyclohepta-1,3-dienyl, cyclohepta-1,4-dienyl, cyclohepta-
1,3,5-trienyl, phenyl, 1,4 diazepane, 1,2-diazepine, 1,3-diazepine, 1,4-diazepine,
diaziridine, diazirine, dihydroimidazolone, dioxazole, dioxazine, 1,4-dioxine, dioxole,
1,3-dioxolene, 1,3-dioxolane, furan, imidazole, imidazoline, imidazolidine,
imidazolidinone, isothiazole, isothiazolidine, isothiazoline, isoxazole, isoxazoline,
isoxazolidine, morpholine, 1,2-oxa-thiepane, 1,2-oxathiolane, 1,4-oxazepane, 1,2-
oxazine, 1,3-oxazine, 1,4-oxazine, oxazolone, oxazole, [1,3,4]oxathiazinane 3,3-
dioxide, oxaziridine, oxazolidinone, oxetan, oxirane, piperazine, piperidine, pyran,
pyrazine, pyrazole, pyrazoline, pyrazolidine, pyridazine, pyridine, pyridinone,
pyrimidine, pyrimidine-2 4-dione, pyrrole, pyrrolidine, pyrrolidinone, pyrroline,
tetrahydrofuran, tetrahydropyran, tetrahydropyridine, thiadiazine thiadiazole, 1,2-
thiazine, 1,3-thiazine, 1,4-thiazine, 1,3-thiazole, thiazole, thiazolidine, thiazoline, thienyl,
thietan, thiomorpholine, thiomorpholine 1,1-dioxide thiopyran, 1,2,3-triazine, 1,2,4-
triazine, 1,3,5-triazine, 1,2,3-triazole or 1,2 4-triazole, and wherein said carbon ring is
unsubstituted or substituted one, two, three or four times by R15,

R10, R11, R12 and R13 are independently of one another selected from

1) hydrogen atom,
2) -(C1-Cg)-alkyl or
3) -OH,

R14 is halogen, -OH, =0, -(C1-Cg)-alkyl, -O-(C4-Cg)-alkyl, -CF3, -O-CF3, -NO», -CN or

-NHo,
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5)fluorine, WD 2008/ 155022PCT/ EP2008/ 004459 10 6)
-0-(Cl-CA4)-al kylene-O-R16, 7) -NO2, 8) -CN, 9) -NH2,

WG 1OBAH0) - R16, 11) -C(0)-0-R16, 12) PCT/EP2008/004459
-(C0-A4) - al kyl ene-C(0)- N(R16)g R17, 13)
-0-(Cl-A4) - al kyl ene-C(0) - 0-R16, 14)
-0-(C1l-C4)-al kyl ene-C(0)-N(R16) - R17, or
1015)-0- (C1-C4) - al kyl ene-pi peridinyl, or R5 and R6 or
R6 and R7 formtogether with the atons which they are
attached to a ring selected from 1, 4-di oxi ne or

R19isrratdgen, RH) -(CRI0g)-aRYR -@+{a 1 RbP-athyle-GAxd epERd Ny -@fl or -NH>,
one anot her sel ected from 1) hydr ogen at om or

R1§ i57yvdragen epm o 491-CakalsYi s hydr ogen at om or
i s hydrogen atom or
R1?§sg1}/_d%§sn%ldﬁ¥bp @ﬁégf&lll ydr og

al kyl their stereoisoneric fornms and
in aflitheinstarsoisdreer@dbrmsaraiTyixtuads tbereafriol abyestio, and their physiologically
tdé%g@g@koglcally tolerable salts. 20 4) The present
Invention also relates to conmpounds of the fornula I,
wherein Rl is -phenyl, isa covalent bond, R2 is

3) "‘Hé%’r@%f‘m@érﬁlgh 3%5 I@aﬂe§ tJ—&GnQ &Lh@ﬂ%f‘ tRé KJlenula @'wherein

ﬁ)e1 al kyl ene-C(0)-0-R16, R4 is 1)hydrogen atom
R1b'5r 12) et n4eﬁﬂ'@'q0) 0- R16 3)-(Cl-C4)-alkyl, 30 Ais

OXV;QG” a—f(fz)r-@z )-alkylene-(C3-Cg)-cycloalkyl, wherein cycloalkyl is selected from
cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl,
3) -(Co-C2)-alkylene-phenyl, or
4) -(Cg-Co)-alkylene-heterocyclyl, wherein heterocyclyl is selected from furanyl,

pyridyl or tetrahydropyranyl,
Eis 1) acovalent bond,
2) -NH-C(O)-or
3) -0-C(O),
R2is hydrogen atom,
R3is 1) -(C1-Cg4)-alkyl, or
2) -(C1-C4)-alkylene-C(0)-0-R16,
R4is 1) hydrogen atom,
2) -ethenylene-C(0)-O-R16, or
3)  -(C1-Cy)-alkyl,
A is selected from oxygen atom or N-OH,
B is selected from nitrogen atom or CH,

Dis 1) a covalent bond,
2) ~C(O)-or
3) —CHo-,

R5, R6, R7, R8 and R9 are independently of one another selected from
1) hydrogen atom,
2)  -(Cq-Cyalkyl
3) -O-R18,
4) chlorine,
5) fluorine,
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isnitrogen atom is a covalent bond, R5, R6, R7, R8

and RO are independently of one another selected from
wWOD08ASML21 55022PCT/ EP2008/ 004459 11 1) hydr ogePCHEP2U)8/004459

2) -(Cl-A4)-alkyl, 3) -0-R16404) chlorine,

55)fluorine, 6) -0-(Cl-C4)-al kylene-OR16, 7) -NO2, 8)

-CN, 9) -NH2, 1010)-C(0)-R16, 11) -C(0)-0-R16, 12)

-(C0-C4) -al kyl ene-C(0)-N(R16) -R17, 13)

-0-(Cl-CA4) - al kyl ene-C(0)-0-R16, 14)

-0- (Cl1-C4) - al kyl ene-C(0) - N(R16) - R17 or

1516)) - 0--OdT+2y)-adylepe a1 peri dinyl, or RS and R6 or

R6 and Ry formtogether with the atoms which they are

attAchedNPa a ring sel ected from 1, 4-di oxi ne or

pyrgol e,cR10, R11, R12 and R13 are each a hydrogen

atom R16 i s hydrogen atomor -(Cl-C4)-alkyl, and

20R)7 i sNRgdrogen atomor -(Cl-C4)-alkyl, in all their

st e{(§0| g@)rm‘eforms and nixtures thereof in any

rati her’'r physiologically tolerable salts. 25As

usebﬂ)her &(@)-Othié. t erm al kyl is a hydrocarbon residue,

whi cal ht- chain, or

br aﬁighedmﬁg4 élw&cﬁ)}g%(éié)tclg;ﬂal kyl " or

" - (OG- CBP-@I1kG4) aatiytenarORIOR 16,1 esi dues cont ai ning 1,

2, 4, 5.6, 7, 0r 8 are nmet hyl ,
net ﬁ@l en8 Cét(?ﬂ))]a'ky%f‘ﬁﬁ?@{i@a{]@%ﬁ " propyl ene, butyl,
butyg)eneo-(@qm“yja;ky@g@.tpweﬁmﬁw Bexyl hexyl ene, heptyl

or octyl, the n-isoners of all these residues, .
R5iand Bﬁ(mﬂs and Mgmyto,gememntmtynp latanyd whichsthgw n[q/attached to aring

neosEé‘FJ&éd fronzfl% dﬁémgﬁﬂymﬂayl 2- met hyl pent yl,

3- met hyl pentyl, 1sohexyl, secondar - buty
R1Q.&31; Bﬂ@rab%ﬁ ?aredﬁdqpémnéwf fxﬂfhefﬁ'éct?@iffﬁ@
" ({;O Ca)yddgkry btomosr " - (C0- C8) - al kyl ene" are each
ocar n regﬂ(#ues containing 1, 2, 3, 4, 5, 6, 7 or

rbon 'he terns "-00-al kyl" or

R16rsor%?ﬂ M'a%@or-@(ﬁ cypaRyisirod as neani ng each a
coval engtb bond. V@ goog 155022PCT/ EP2008/ 004459
R17 is hydrogen atom or -(C1-C4)-alkyl,

in all their stereoisomeric forms and mixtures thereof in any ratio, and their physiologically

tolerable salts.

4) The present invention also relates to compounds of the formula |, wherein
R1is -phenyl,
Eis a covalent bond,
R2is hydrogen atom,
R3is 1) -(C1-Cgy)-alkyl, or
2) -(C1-C4)-alkylene-C(0O)-O-R16,
R4is 1) hydrogen atom or
2) -ethenylene-C(0)-O-R16,
3)  -(Cq1-Cy)-alkyl,
Ais  oxygen atom,
Bis nitrogen atom,
Dis a covalent bond,

R5, R6, R7, R8 and R9 are independently of one another selected from
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12 The term"-(C2-C6) - al kenyl ene" is understood as
nmeani ng an al kyl residue containing 1, 2, 3, 4, 5 or 6
w@ 2008055022 ons and 1 or 2 doubl e bonds such as RCTEPEN004459

(ethenyl ene, which is -CH=CHq), 1-propenylene,
2-propenylene (= allyl), 2-butenyl ene, 3-butenylene,
2-nmet hyl- 2- butenyl ene, 3-nethyl - 2-but enyl ene,
5- hexenyl ene or 1, 3-pentadi enyl ene. 5The term
-(C3-C8)-cycl oal kyl " is understood as neani ng
cycl oal kyl residues containing 3, 4, 5, 6, 7 or 8 ring
carfon awmﬁgaimbm cycl opropyl, cycl obutyl,
cyc%open % ohexyl cyloheptyl or cyclooctyl. The

&s 6 AN renber ed aryl" or "-(C6-Cl4)-aryl" are
unerStOQQRﬁS meani ng a nono- or bicyclic- aromatic

ﬁgcarﬁ n gadicals containing from6 to 14 carbon
ato ’ring. 10Exanpl es are phenyl, naphthyl,
for&exaﬂphwwl napht hyl and 2-napht hyl, bi phenylyl, for

l e L b phenylyl and 4- blphenylyl
nyl , %éﬁFhfégwgﬁh?fﬁg?%nyl Bi phenyl yl radical s,

naphthyINOlecaIs and, in particular, phenyl radi cal s
are preferred aryl radicals. The ternms "nono- or
bid?cliccﬁ» to 15- menbered heterocycl yl" or

- (6)3- ClfiHp het erocycl y1" refer to heterocycles in
whi ch one or nore of the 3 to 15 ring carbon atons are
r epl®@cedCty)-R%het er oat ons such as nitrogen, oxygen or

sulf1 r sgeh-eRr1@cridinyl,

bl e MR oo ¢

azaﬁa@l roéq@aw4)43|@%ﬁgjd@@; o-rR¥etidinyl, aziridinyl,
benzi m dazol'yl, bénzof uranyl, benzothlofuranyl

benkbth|©ﬁﬁ¢ﬁywambbn&§watNﬂVB -Ridépet hi azol yl
ben ri azolyl nztetraz I benzisoxazolyl,
bont) s ot GH S PRI BEEGTN. aariar basol yi
R5 @Ad Relor REland R T@HPIRYEthe CUNEHRE Boms m&mb* Ebé' attached to a ring
decah drochlnolln¥l 4,5- 20di hydr ooxazol i nyl

di GeELRdffom & eRPYTAe3. di oxol anyl ,
R1d,, R3|1dRo2<a|hceny$ are®adh adiymog{adat3m4] oxat hi azi nyl ,

R166|shh>ygroggn g{owma&lfﬂ éé(t’f)r @St uranyl, furanyl,

R1f@ﬁ@aﬂ@¥hakmﬂ%dﬁzpb ﬁmnyl |n1dazoI|nyI i m dazol yl ,
1H i ndazol yl , |ndolnuy |ndoI|2|nyI |ndonI
al

in agﬂ;awmgarwmomggﬁgrm Wres thergeftip gmaﬁayp and their physiologically
toldrsid §¥kdzol yl , i soi ndolinyl, isoindolyl, isoquinoliny
(benzinidazolyl), isothiazolyl, isothiazolidinyl,
i sot hi azolinyl, isoxazolyl, isoxazolinyl,

25isoxazo|idiny|, 2-isoxazolinyl, ketopiperazinyl
s DAY o SB0LE T AR S0 D B s
chain, 2r Baocmagl am'nhg}és of 1~ (31-4:3(})3391" (=74 OQCyll-Cg -alkylene” are aIkyI residues
cor%éiér:mggi,}z :32{7,650% ygr‘ 8 Sé{ﬁgr? %@)F‘glagel %g@%mlef{ﬁlie%)e(? eztﬁﬁ,aeqwléne, propyl,
propyereo butyl, byt&l,ena)aentyl |pagtlyl,ene1)¢axyﬂ helxyleoe dteptyl/dr, octyl, the n-isomers of
C n i .
all tﬂﬁ&n@g&ﬂﬁeﬁ %%gn%gﬂ M. etl@jﬁ%@ﬁg? EHPI Réqp’entyl 2,2-dimethylbutyl, 2-
mewmbﬂmwa%m}hylpepm mhaml rﬂppon opbtmérfazianytputyl or tertiary-pentyl. The
terrRé REYJ- @g)taw" RERE - BN kyleRi*d1¥Ach HMFRBYbA rd¥¥di@S tBihining 1, 2, 3,
pyrazol i di nyl, pyrazolinyl, pyrazolyl, pyridazinyl,
4, PPr 7 dodsaiken g’tbmspv'we tdomsy-Car2tsy iy br .-Go-aikidendiiaae ohddrstood as
ridi nyl i d pyrimdinyl, pyrrolidinyl,
me%??%ﬁ'qhﬁ ??d% 1090 rol i nyl, 2H-pyrrolyl, pyrrolyl,
qui nazol i nyl , qU|noI|nyI 4H—quino|iziny|,
quinoxalinyl, quinuclidinyl, t etrahydrof ur anyl ,
t et rahydr oi soqui nol i nyl, tetrahydroqui nolinyl,
t et rahydr of uranyl, tetrahydropyranyl,
t et rahydropyri di nyl, 35t etrahydrothi ophenyl,
tetraZ|nyI tetrazolyl 6H 1, 2, 5-t hi adi azi nyl

A ~ O~ 1+ 1 I L ~ A



10

15

20

25

30

35

di enyl, cycl ohexa-1, 4-di enyl, cycl oheptenyl,
cycl ohepta-1, 3-di enyl, cycl ohepta-1, 4-di enyl,
wazwgasobept a- 1, 3, 5-tri enyl, phenyl, 1,4 di azeperEp2008/004459
1, 2-di azepi ne, 1, 3-di azepi neq21, 4-di azepi ne,
di aziridine, diazirine, dihydroimdazol one, dioxazole,
di oxazi ne, 1, 4-dioxine, dioxole, 1,3- dioxolene,
1, 3-di oxol ane, furan, im dazole, imdazoline,
i m dazolidine, imdazolidinone, isothiazole,
i sot hi azoli di ne, isothiazoline, isoxazole,
The&mméi@fﬁ@eamemmxmzmadememdmemnhohgmeak&h@swuecomammg1 2,3,
oxa-t hj epa 2- oxat hi ol ane, 4- oxazepane,
4, §or8 %zaozfﬁems f“@ﬂ GRQE’PW%G bqnds! %‘ﬁ'é?? Maylens(sihenylens, avhich is
Cm-l—q)lﬁprobény&nél Dm@bgmmier(a@ewﬁ 2dutingheéles-butenylene, 2-methyl-2-
2|r zol 1 dinone
oo e S R P e b wpPadieline, o) o

ThetermaZ¢C30g)-cypjaatiyBis mdnstoqd)asmminge;yclpglkyldemes containing 3, 4, 5,

6, 'gér 4 %Irqn%nq%v J%%Q? %déygISH@ﬁilr Iyap?)i,l&r) F}%Féo“rpenty cycloI‘PeX(yI cylcﬁweptyl or

cydaetyahydr of ur an, tetrahydropyran tetrahydropyrldlne

o BT e MR 5 o0 AR oo

bicydiit-oarOinbtiehydtdtafdN Iradicks &Unﬁnt’rr]li_'ﬂg fromi lsqann RB®bh ﬁfbms in the ring.
| 0 r.an

exiyRySg B ARRbY . T ory /O i 1 ReBRAY 3Ry 2iapis BAEHAR vor
exdmle 2-bipheayty) %blplﬁé‘rytyi ahdogrbiphémyyl tindapyliabhtbrybar flusrenfl. Bipbenylyl

rad&%ySI écﬂ?ﬁ@l r%@|c HH' ift rtlgTIQr Bﬂé}ﬂ%bféaé%:ré éreFel?r%E aWI fadicals.

i Cal Ty accep
Th‘fz‘)'f?ﬁf‘m@lﬂ' peRiFyojic éttpl1ﬁmn%er§%h¢t§rocmhd hors €€ 161-heterocyclyl” refer

to HERGOERBYIGHEN oLy hOe YR 3 EOR AL TR, el o HLAHRE by
hetatotaims smeln as ntb'agers owgealdz aulfun euqtmqatrldevlaﬁ as@rbcmlda @Hl Joct-3-yl,
azdrioRPOs H"H}rﬁﬁ’éﬁyﬁdmﬂptafacb%'nﬂml&‘%ﬁlﬁ aza{gﬁ%lfe%bh&m a%@blhfl 2diny),

cal cium sal t hysi ol ‘'ogi cal

aZ'%Mrb&BF'@'%a'v'ewamﬁﬂ{ﬂw?f&?@v%WO%O phenyl, benzoxazoly'
bertzm.éz@ryeibewtﬁaﬁmn Ib@ﬁzt@tfazbm baiidtikh 28ITDEENERbthRREly1a€drBazolyl, 4aH-

carBgon. eBthohop SR A, Fageng, noud decapbidiitol. 4.5

dlhykirnmtalayllnahdmeazolyl idinxbtigyl afyBdexolabyiyl, 2-diordenyl, 3,3-

dnog{;gg 4%@% ggtr;sgg;%ggyrggaﬁ&gg Erc}‘p@o[Z,3-b]-tetrahydrofuranyl, furanyl,
furazany . iridazglittinyl yraidazdling nimidazolph 4 Handpzolulp indeliswt, didekziny, indolyl, 3H-

mdBIl?IelsSQéTEQMmI %Bcﬂrbt%aﬁy‘?rl%hlmd%zblyl fs8indSrRRLRIBIDH B@qumollnyl
rogg; or di no formacid additi on sal

(bepigmni %Mbl'%?"%‘r’%' '??8? @@HF'BV' 'é?fagzgm'h'saéazﬁwfseé?ﬁ%w'
isoRdZoRinyn Y2Cis XAz Oy kétepiperaginyIf mbipoldgi, Aaptihyridingl, aci d or

o TR S h S el T 5P eb. 4 2 SR e g S oazoty.

1,3axadadi@zalyl] 112 oxathiepanylat 2ebxathantdnyl; 1_aieo>dzepmyu ¢2a:_rxazinyl 1,3-
oxa%lh?FHQl' &agiﬁ oxagalélﬂm %x?z%'lu%l &Sﬂg}’q] &n(gﬁ%g 0X {;»ﬁ(;,'rf?}lgnanthridinyl,

tartaric acl hesu

ph%i@ntmrqﬁﬂylppheaaa@yﬂé@i@h@tbﬁmyla@hqmoxathi@ybpb@mazmyﬁmmaﬂaﬂnyl
p|p@r|a§|9yl' ﬁlﬁérk'ﬂﬁtﬁ pﬁéﬁhﬂylag@dr{yl ??raﬁﬁ' [§y$a£’rfyl Cp?@@lm pfazbig),

whi ch cont ai n, exa
PY", @M\d rﬁ)" 'd%"lyh PéSH‘éP°6?Z°HthPYél€?"a"dé‘aﬂY' %Xf@mh?“'xbg‘éﬂdﬂ'y' @yriayl,
pyrmﬂapylummnmylfpyrmduaonlyl p@toling, 2Hpar61@0pyeroIyG; WSinagaihy|, qumollnyl,

f hos
SR A e RV e
tetrahysirerpuinoiinybrtetoarhydrofuramyd, itetradyydivagranyl rtetiarydropgridinyr
1 gt I e
terhidsBRopn, LRPH BEE R, b1 2 SRHs0Ry P12 RSy, 124
all salts of the conpounds of the formula I which,
because of |ow physiologically tolerability, are not
directly suitable for use in pharmaceuticals but are
15suitable, for exanple, as internmediates for carrying
out further chen1ca| nDdlflcatlons of t he conpounds of

I - o, g T s r
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WO 2008/ 155022PCT/ EP2008/ 004459 15 isoners (or cis

isoners or trans isoners) the invention relates both
W0 e00pas®2E | soners and pure Z isonmers and to BPCI/EP2008/004459

m xtures in all ratios. The igvention al so conprises

all tautomeric forns of the conpounds of the formula

I. Diastereoners, including E/Z isoners, can be

separated into the individual isonmers, for 5 exanple,

by chromat ography. Racemates can be separated into the

two enantionmers by customary nethods, for exanple by
thiaddtezolyh t! (2f-thigaiazolgl, ¢ /3i4-thiadzhelglethiamthréxyyl, rezsthiazinyhn,3-thiaginyl, 1,4-

thua?g@gﬂ'hsgt B¥ol§|r %?aE?M krﬁaﬁ‘oho‘?&l Qﬁ.a%nﬁﬁtt‘ﬁfeﬂﬁ”@fétacnfﬁlér?‘othuazolyl

thiegoexazolyh émermhlﬂyzqm thletranvlctbmpmmnmthvphl@erfob# thibrhenyl,
th.d‘p%n91| $9 PEANI Y D8%idRhyE T ¥ aRAyIST, Q%ﬁﬁ%@‘;}moﬁ{ﬁ%zoiyl 1,2,4-

iformstarting materials or by using stereoselective
t”aF?J!Qci ?érfgami)ﬂ)'ﬁ 4]Hfaég'éirﬂnd|"ﬁ0@ﬁf‘¥'on also relates to

ThPtePaese e@féaé toﬁéﬁ&s’r?ésaéub@ Bs Barbbhyi ¢o(dProrerrRe wee)of the

HaloSER et Biipgen B opes, e pra S RRN 0P EUl o Rre.

parlncmgtyméfsra(otyrchlwnédrbrgnrMeocks) whi ch can be derived

Q [ Ly % o epar at i
g o3 B8 B8 F B W] Bk A ok S OEREY B ffcnea o
5-, Qdorahtmemeisned earboretings whergini said ¢aebandingdearematipepartially unsaturated

or s%)ﬁﬂ"at*é@sérsm iyRich Bhé QY GEthFE G HALSR] 7 SHPeHSon kbR s anJeE’f‘éBIHEéE by

| ead tO und eS|red reactions or side reactions in
hetgrogtomssush 8¢ ajyoaen. PxIeNY fIBPUrpredRss t§piduemiuch aarcéc'openty'
cydicheRyl, @elauacrtyle@clopémme;ydspent@d 3tdigri, icpsIehex8hyd LySlohdd&-1,3-

el o e RS Bl LGSR TRl 1 -y,
cydpheptasi,3 P*tmmbbherm grmmpém 1l:ﬂ-dxaisapm@ 03adiazepine hh#-diazepine,

d.a?ﬁM?Q F]ﬁeﬂﬁ%a‘min c}égﬁlf)ﬁeio r&%xa%'l% lt’jﬂﬁ(ﬁilﬁg | 1%18 oﬁl'\é ychoxole 1,3-

oxycar
dioxelene, B@t@@(’&%@ﬁb@fﬁﬂ '"('W@)e '"ﬁ@@@WQ}W‘éW@'ﬁ?I'm(dZ)m'lﬁ*ﬁ'@ne
isoffitaz8igf |§&H%S&M‘n@efs9@?é¥9ﬁkb|§&hé|zoléFQR@&OI% EB@Z@ﬁlﬁ@%orpholme 1,2-

gr oups car o l'ic _acid and am no.
°xap@IelpP'8%l1a2r‘°x ’H°'?'P% 0?72(9P‘a%”PFe 14:’0%?6[5‘%54 (S’P‘a%"l'?e
oxa‘zelbﬁbﬂo&aiolé)qn Bdﬂd&gthﬁzmké338db)h& oRuHirRIn{ee Oxd2ylidinone, oxetan,

on reac

ol TPt s R Pprdhe RIeD. BRI ok PR PRGN R0l pyrisazine,
pyrisinef pyridinoge auyrienidinke piromidinb € 4rdiene, eycale boyxiplidice, agirdidinone,
|
yrﬂfhﬂéJ ﬁeetgrger%ﬁj tét%hg@romrgﬁ H%mgdr%ﬁyrﬁmgn% éﬁf id2HR tﬂlfadlazole 1,2-
th'aZS‘@ub§tﬂi"t3¥Jl‘¢ dlcf1 fazige| bavhlwlegﬁ@@ﬂ@l%thlaﬂ%d'mﬂm'emﬂge thienyl,
thlé?érp%orh?frpﬁélm@utﬁ‘oﬁ%ﬁohhéﬁ gl ReQhiog\ran, NeS 3-Malzin T N9 4-triazine,
itution of an hal'ogen of one

t
1 3&V'Pﬂ”$d %p- H@KX'BW gﬁ 4PFA%-gr oup of anot her buil di ng
bl ock. For exanpl e, conpounds of the fornula I can be
Ph sm?cp tq?%’rattklen tsl tﬁeh(:e%n)?)%ijh%(&gom}u Ckage 9{)%}5X|C s%ﬁ r&z-f(t Srjlre
phy;folqgirally acogplable, in\wadicdlav/phanBaceutically utilizable salts. Such salts of

co ;515(9%?33 ,(,.}T EPB.QQ% %{%%ner é&o Vﬁ?‘e@n&% can%% nf%{oup COOH, are

ans of @3 er se an
for pxaepie plkalhmets tswoﬁlhalb’@méamqméal&aﬁt@b%y|SP¢5urac,sat§s potassium

sal@! MEEhdsiuntl§4is Gha dalciim 2Mt8NENG als¥ sARSIwikRIBhy3idaRally @lél?atﬁ?
QU%?elgl cted in formulag V or b% faen t he carboxylic acid

Ay AEMAUST Mg qUEHAS B ARIERYIROMER™ AdetRRINRIM e Tpand acid
admffﬂ*&@wmﬁ esiional anRphl siolboicaTl toletable ok gugicamines) S &

mem%n{lﬁ) . O rpb%r!nhe qtnm tlh @ﬂw%yntp nd,ngt Qle{hy%%r{'gegﬁf&%ﬁ?{%@ine or

of formula I for |ntrodu0|ng certain structural units,
are comercially available or can be readily prepared
fromcomercially avail abl e conpounds by or

anal ogously to procedures described below or in the
literature which is readily available 10to those
skllled |n the art i.e. bui | di ng bl ock of the fornmula
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(M')R2R3 synt hesi zed from suitabl e 1, 4-di ket ones of

the formula VI. Conversion of the 1, 4-diketone 15
wheosdssoee bl ock of the formula VI to the pyrr oP@r/BP200$1@4459

formula VIl can be done by stygndard Peal - Knorr

procedures. For exanple the cyclisation to the pyrrole

of the fornmula VII can be done by heating of the

1, 4-di ketone of the fornula VI with a suitable am no

buil ding bl ock R2-NH2 e. g. (Cl1l-C8)-alkyl-NH2 in an

al cohol or by heating building block VI wth anmoni a,
trise(2ehydiomyédtind)amirerBesic groupsmumained indhd confjoendsefdhé tanmalan, for

ex%ﬁplg\lI thlrijrt.oe (o nitolﬂ m&a?cg‘%%ﬁ&é aa% gioé gel\?/sgﬁbtr iega[rﬁél.e %tﬂ rinorganic
acigls uahi aséwdmbbti,raapi%éws!@htms acz@dsuwiq,aﬁdw gitricrasicrathosphoric acid,
or WWS@'&HE CSrSBBWhE LEiAS afdsulghR kAL sudN I WMIEREH) a8 acid, oxalic acid,

starting fromsuitable building blocks of
cﬂqqﬂglq e pG@d MAlic acigngpcreinic ac‘;dgnalonlc acud benzoic acid, maleic acid, fumaric

acid HaRAriR? %mﬁﬂﬁ/ﬁﬁ%ﬁ%lﬂﬂne@b%ﬁw&d@ TRE pk&s@ﬁtﬁn\%fntlon also

. e farmyla Il cap be s ctlon t he
ncliles o geafontsatS B earepoptin liae Gmual whih eamsin. B et two
basicgrbups, awith he er twat aciceéquivalents. | edel - Crafts acyl ati on of
the building block of the fornula VII with acetyl
chloride foll owed by oxidation of the building block 5
Salis offegmpestedssif éormbia | grN Barbigined & chrtoran endijodsdmawn to those skilled

in tﬂ¥ rahdf’olf"t,exa‘Pr{pl rﬁ%‘la 'c@mlﬁ@]n%rof He FOPALRS ﬁkltﬁa@lﬁbr‘aaﬁl@ dr organic
I n eth acet wat er . he Conpoun

acil OGBS0 UM oh NG op A isr SAYSIY SHBERgS: fanion exchange.

Thé piea@ttimvehton &y mhuaefsaénz;@u@ bzthe bdsrapda]na& of Bk forlmula | which, because
of t at e

ti. f f
of R i9ag et e Bl e nofa ke F b Tor tepan it but are
suitabte, for ezartple Gasiistesnasfiatédiier eam auefetheochemidaémodifieations of the
corﬁﬁ&ﬁt’dg 'oFthtf&énELag togl a taf’tF@ safm ﬁﬂg ?)Pérpa |oh %ﬁzrg)éﬁ)n)gﬁally
to'%[éb'?\‘i?'tsy of other receptors vvhose act|V| at| on or
inhibition is not desi red The activity of the
conmpounds of the fornula can be determ ned,

for
TheRaAP @, 1 meptaed acidy hay E@z P BErgeRtdD 86id 3Rdifien gts &f the gompounds
of fik FarMulad Xard ialsd eRbmplas bf rflordIRatYSaykoeprasdn@inttA® 8@mpounds of the

for s e el o e R s TS MRist gt 1R alsiémonlo™®
sum_a@mseude tgyoupstad eomiuta (adkyl)iNS bohdeskvialtheqositiealy thmarged nitrogen
ato, %Hres%htin ggg% %&ﬁg@&ﬁﬁ% ﬂﬁi&té@ﬁg or e(-?}%ycw érlaups In general a

respect to erred

corap@ithdiohthetforgrula l@ﬂt&hﬁ@t@u%m%ﬂwﬁio@eya&dﬁi@@hﬁ@lm Qftanion
quﬂ@é@ﬂ@E‘s edepfbriond.if Tivbhtains BRY é?mbﬂegﬂrrﬂgn@t&% b&élﬁvlélya}‘harged groups
?rm ned in the assay descri be and
“keptf' IKEMBPYOdo not substantial ly influence the activity
of ot her recept ors involved in 20platel et aggregation
Op dcaclil}' Let %ka’a‘%o%%t ms\glpqrggerpé m?tgtlﬁ ?clér%nlc(?ulh or8f tﬁ%;‘ér%ﬁfgll%gn Ilns’depe%dently of
eamtagd\awsft)confrmeat@budr Stopntiguratios. Trengempodsds of thenformila | can be
pre’w h BRUGRAORIRY ERANOALS A peARISLn IR Y ReLTRAR YF fikures of
S|m ar to those descri In prior _art
enw'omﬁe aneion digsieeapsiarn der eyamelg.in fh?éOfabﬁ’fl raggmases. fhe present

invERITAQ&IBES td Surk BRafiometarantrdsdf réaamrémetdﬂasvwapas% plre

s . sinm.lar to thos
St NS LR RO TR MG P RS @ iegidwo or o
moecd than hwo stereoissihedtot tiidfatmuldie asd tpodprites afl rdtiae of the steremsomers
n [.St f the

n BEHRAEEdn Bk b BAhbARR: oPf BRI B B pledPafis Rofers o 2

useful for i nh| biting platel et aggregati on and

thrombus formation. As platel et ADP P2Y12 receptor

ant agoni sts the conpounds of the fornmula | and/or

their physiologically tolerable salts and/or their

prodrugs are generally suitable for the therapy and

30pr ophyl axi s of cond| t| ons | n vvh| ch the act | VI ty of

o, o, APSNIS NN ZA e o o o
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adm ni stering an effective amobunt of a conpound of the

formula | and/or a physiologically tolerable salt and
W0 esasjpendrug thereof, as well as phar maceut i BEI/EP2008/004459

preparations thereof. The prggent invention also

relates to the conmpounds of the fornmula | and/or their

15physiologically tolerable salts and/or their

prodrugs for use as pharnaceuticals (or nedi canents),

to the use of the conpounds of the forrmula | and/or

their physiologically tolerable salts and/or their
isopesdpbugs isbmerstdnéraps sdmets) tre mxfenpdsmnelmemtmm togpuse Edsomers and pure

. | e .
Zl%):?rgetrg%ﬁed[t%;ké? @Ss PF?BY]?%U ?ﬁ?h%nt?é a astg 8}61%;%’1% ét?grln%rtlc forms
Oftdeg«pramundsbb’heémmutﬁrlormt e plat eI et d| saggr egatl on,
Dldsféﬁ'émtlr% Odi Tg@?‘?éb?r?er@ lcah BE sbifatbd FRAME irdAAdual jsomers, for

prophyl axis o di seases nenti oned above or bel ow,
exampie. Oy Homategsarhy hBagamserctandie sé”ParﬁF?Qr'htﬂé'%ﬁJW°&&‘F§“qmﬂ’ s by
custdifary Restiiag, f@ﬂ&aﬁ{pﬂwﬁw&ﬁ\&h&o@ﬁapﬁﬁérﬁjbmﬁéﬁﬁﬁééﬁbr by resolutlon for

B A ST
Sterdtehéricatlyl uifbrnracahmruntié ef the fdmyakad lcag alsalble ybtavled bglehwloying

| . . AT,
seB A PR o SRS L BB Rl
Theypresent e;rtveafg@raé@melatﬁ:u tantbcpsses of preparatiorabuwbich the czsmdnds of the

forrHﬁIQ Lottt %e @bl%ﬁ&%d@%ﬁfh'e‘?&nﬁﬁa Ifc%ﬁ gteh@raﬁ)h&r &BFar@H by linkage

ophyl axi s of di seases nenti oned above ‘or
of trve or @,@é?rfﬁ%“q”éﬁ(% E‘é'dff‘ﬁ blQpk s WHehagRp b&rﬂf”iﬁ?%ﬁf??%%"’%‘b’ from

forradla dli |ﬁ%@8&éﬂ>aa§tldalo$ﬂfecwmﬁmuﬁdyammé | € csh gmsefus ber
and to, net hods tr at

f
soi3gaREL et e 1o TRucHBe P8RS e Ehefinar8iodos wnc

coyid lepdhyd @ndesirediraactipne seside feavtéms iiroa smtimlsrsi’émmelse foam of precursors
whgﬁéFéTBt%?&%rleﬂé .R{ﬁ‘itné‘ﬁéé %ﬁ@c i8al 8@??‘3{5 g%k of precursor groups

mtratgrqu@agtay@ﬁénwﬁwm@cfbmav IRteribgrcATYeRteR e @miTo dreps. Protecting
groBBé/ &Jr Bio%h&éﬂohb{s)ttﬁ)it ﬁ'fa@tﬂeep@s@nf én @H&(o%l drB&asﬁﬁéMHe@h?l teft-butyl,

tion ar maceut i ca acce
be'l,zé{'r F'FV&XYC%"”’H' ”t'Jﬂ%) B W%C%Wh@&éhtbﬁ%ﬂqx%aé@%@b@éﬁ?%g'

ﬂucmfyimaho@umbr@m (Rvod) s pictedling Qio&pﬁfbdhyﬂrow,l xarbbww acid and amino.

i RSB B faneeiPh st emapunie o BB Lo Mg can be
cormerted g pertfdrminglnne o Sfooe nertdeosytion cascbonsyandar dulatitution reactions

suiyReahfise Qs 2B PaslBiPRTEEREeh o BneRfiisfis ooue o

ongkldiep Plas ang am ammoared sftanethenialding bisick s by @tryﬁlé@mhc
substidfis & I@é\}mgcfb@;m@fr dhe@ﬁ%ﬁ@bl@&t by APSefophilié 8/8h 8Ninother

i sch mc attac intermttent claudication or
bw\&w&i%c g Sty HESttop e a%b?'asmgf °8F bpstingJtieskaly an amino group of
andfidreuildisg blueks Sert exattiple) 3bmpaunds of thg forﬁﬁ&tleﬂﬁbesﬁ)rmsdd by linking

the g@cg %¥CK§ ég 8%’3[{[%n|g cP Jrlll %}ﬁ/bmi'%grtﬂt %HZJJH?EID olf ;‘pe formulae IV

ang¥ti ents, pathologic thr orrbus formation occurrl ng in
the veins gf the lower extregijies qP M Ng  Re
t

abdormi 1 br hip surgery, at ol ogi hyonbus

R 1E-OE urring in the vej the | g
extre t jEs Tyl | 0\(\h?)ng abdoni nal e 8nd sur‘yery(”')
arishk pul nonary t hronboenbo)/ s or diASSenN nat ed

syéﬂknlc RSt ravascul ar coaguRatiopaRhg od¥rring8in
vascul ar systens during septic shock, certain vira

i nfections or cancer. 10 The conpounds of the present

i nvention can al so be used to reduce an inflamatory
response. Exanpl es of specific disorders for the
treatnment or prophylaxis of which the conpounds of the
formula | can be used are coronary heart disease,
myocardi al infarction, angina pectoris, vascul ar
restenosis, for exanple restenosis foll ow ng
angi opl asty |i ke PTCA, adult resplratory dlstress

. o,
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The pharmaceutical preparations according to the
i nvention are prepared in a manner known per se and
wo 200815522t 0 one skilled in the art, pharmaceurCTBEP1098/004459
acceptabl e inert inorganic afg/or organic carriers
being used in addition to the conpound(s) of the
formula | and/or its (their) physiologically tol erable
salts and/or its (their) prodrugs. For the production
of pills, tablets, 35coated tablets and hard gel ati ne
capsules it is possible to use, for exanple, |actose,
cornstar chrR19O 2008I31558%)22PCR6EP2008/ 004459 20 or
derivigdives t gtearic acid or its salts,
REA $yjes ang1—g, (V)
fats waxes, semsolid
al g hardened 0|Is etc.
e proguctlon of solutlons for
exanpR@ injection solutions, or of enulsions or syrups
by ﬁ{e?ns %f%rnﬁ@w rﬁann\@?kﬁcfwn lsb A ’anﬁ’c%e%glo? an QL%E@{;I%' between the
pol'yol's, suctrose, 1 nvert 5Ssugar ucose, vege e
cargpxy4c agid srouslmmit‘éedclarfmmlaswfa@ﬁ thﬁ mine smlalcéisdepicted in formula V
or béfWééH%é c&fbo dﬁ@%enarg?oupf@f dEPIAEPh Gorn PPV IHIBRS h)Q:froxy group G2
ycol i c aci ["factic acid. The pharmaceutical
delpj?t@wrfa&m%g normal |y contain about 0.5 %to 90 % by
Theetaginy cOrﬁ'\pdilhﬁs @01Me Gorilsaeaf, nt lwearfdar and @thér dafhoandstviatt are

S I Ierable lor. their drugs .

emBRYEL Rt Biest it ecPpatdihradiml i B, Hiural unts
aregnodinarcialtysavpitads ol cagibeakadily pcdpareakﬂom sahrherciaihdaailablé sompounds
by IBJ; Qﬁ'idg;gés%{b LISrB%dgFé@rdEtE&o ﬁ%g bl %8%8 g Hg%iﬁcgggé@& dvailable
to thesn gkilled frpthe grtaiso Qw dgEblegk. of mqa fardrmlq W ean b@ p'tenérea@ma\mocedure
dedcRBEEH. GNLS KPbnh& . B 8hém a’fyéboio 4B ed-f633.

Bﬂ¥8|0|o |callé accept abl e salts gn d/ or rodrugs and
Depgfiding, 4o thessuhstity ttefn, the pyHplgRL KGterantia ¥ eybbet i ons

can contain 15additives such as, for eanpIe fillers,

di sidit egrants, binders, Iubricants, wet t{i ng agents,

stapl] i s, Rl sifiers, presé?Vﬁﬁi weet aRAr s,

cB orants, [{lavori ngs;—&romati zers, ners,
Rdi | uents, B@ffer substances, solvenhix SO &$|I|zers

agentenfor achieving a depot effect, “salts

sy s ) {Wal&%ﬁn&!d KetdHes oF theSor %?aa\tll. ?gn\%gs%“ g‘f tﬁ)é 1,4-diketone
aﬁi|OX| ants. They can al'so CContal N tWo' oF hor e

buildingdbask @ thefforrua Yide the pyriole el formuldn¥|!ican be done by standard Paal-

Kn&h%&b@é&&é <|‘=6} é»érﬁp%l ﬁ%%%lﬁatfo%' th ﬁwe?&%fé/ d?'ihethPera VIl can be done by

I n case ar maceut i cal preparation

he"i‘ﬂ’iﬁlofaﬁh% 4-giketene %F%P%@Wﬁé/u hiwéie a@F"'@bf'Féa’T‘kﬁ‘P fpyiiding blogitfzo-NH e. g.

(CSE&H-akylinmm, lﬁﬁanfat&ehéllwby hehmb bgnuﬂgoma&svlm ammdrild, edg. in the form of
cO O

an SREPRITESAY T roarBpaPaor gareEan wibarpmenuR s gls i scetic acd or
witip etnewhiucn mmbumuie withdut a selventt dihe dA-diketomesafandetsyathesized by using

the%g?tgegg%cﬂﬁﬂ%%fngné | g I%e@%r’g@m&t ?t?égp\?éé{’kﬁg g%g)ﬁér%l%g {r%m suitable
buiglingi kiascke pf the frsmuiag il Qnd Pﬂ t he 25conpounds of the
formula | allows a great deal of control oveg the
ri1bigol o@ cal and physi chem cal properti esfof e _R3
conmpounds and thus al | the sel ection oF su
desi Hed conpounds. Fur Fﬁ%re in addiRfion to ato
(Villeast one conpound of thenfornula | and/or a (viy
physi ol ogically tolerable salt and/or its prodrug, the
phar maceuti cal preparations can al so contain one or
nore other therapeutically or prophylactically active
ingredients. 30 In one enbodi mrent of the invention the
compound of forrmula | is administered in conbination
with a fibrinogen-receptor antagonist, thronbin
i nhibitor, factor Xa inhibitor, heparins,
| owrol ecul ar-wei ght heparins or aspirin. For exanple,
as a fibrinogen-receptor-antagoni st can be used the
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15mg/ kg to 10 ng/ kg, (in each case in ng per kg of

body weight). The daily dose can be divided, in
w@2008i180kar in the case of the adm ni stration BPET/EP2008/004459

relatively large amounts, in{e several, for exanple 2,

3 or 4, part adm nistrations. As usual, depending on

i ndi vi dual behaviour it nmay be necessary to deviate

upwar ds or downwards fromthe daily dose indicated. 20

A compound of the forrmula | can al so advant ageously be

used as an anti aggregant outside an individual. For

exangl e, an effectgy agpunt of a ganpqund of the
i nvefti on can be dont ctedvvl haf esil y dravvn bIo

Rig t o_prive g gatlon 'of \K%izﬁﬁood sanpl \xiEZ
Fur NR€r, a conpo of the formul N H\or its salts canN

b&use® for di &¥nostBc pur poses,*¥ or ®xanple in in R
vi t vy di agnoses, @pd as an aUXI liagy in biochem cal
|nvest|9at|ons For exanp a congound of 25t he

The pyildina qck@éweﬁ%rw?e'bcambeawnﬁﬁ'aw reagian qf te kuiding block of the
fonﬁmasmrms oxblyf dHeoridé WAL PHF SF SIRirRdtively By‘Friea@Il-@'Taﬁs s&yms’axfitae

oGO o SR R U S50 e USSR Ay BB L e

X. Rertelramplertheeavadgtibe carabé dohettyysSa @i, pyaande bhkkMhabldHeie water or
. eceptor is then detected
perg(sg%%lé@darngu rf’e';' rgrté‘m%&F W%u'{ for detecting the
partlcular Iabel Thus, a conpound of the fornmula | or

Th@c&‘%&unﬁ?@f tﬁQEreQé‘rﬂ n#!%nhb%eﬁe %ﬁat@et@(@ﬁ%‘@ ra8Rdemtagohts, which

| ocati on or anount receptors activity iIn

angjagpnizeithe plateled aggreggpng |e{7%ct Oﬁlﬁ‘ﬁﬁq gf the ﬁ@t% MEURAS! 2
rec@f)tofshﬁl ;fa@tl’d&"lé} ahéy draRighfy ddG\ROarSgonsn dFeisd B2Y12 receptor They are

quc lcﬁgﬂﬁ%ﬁ a?ecs? r %rﬂ%g( nﬁﬁsp ar at%cﬁﬁsglgﬁ é?lgr{eqrt 6@&%9&% inRibit or

proimoty thel iaetivitg of etherohcaptars elbbse acibiatiorf sromhibitien is onfdrsinelds The actlwty
It t

r 8 ol R 5o KOTSRS s

be'WDOQ(DG@}IeI FHOPQ PR TIVERP 08Y Va3 GO Th thoge ﬁ'@!l‘%ﬁ! in the aft For

exatyPi, Wﬁé aisility 6AHE B&ﬁﬁan‘aE tPbIRPRY the 92‘(“2#&8&8%89% Hw%ﬁédﬂed by
in the present invention our outlined in the exanp

melfogs A BIoSBAE R RY Ko NG hY B SSsPUEeRP A With respec

to PNOICaSHMirR dffiity, 4 h@féﬂ%ﬁlemb‘bdmeﬁﬂtﬁe plertion cblﬁwﬁﬁﬁﬂtcompounds

BN PR B BEE BF 013 MRG0 b SB A s i assay descrbe

and whiols prefdrablye do hottsubstpnted e mfluenve dimt aadimity efrothen otceptors involved in

pla{e'lﬁhb%rg%tfoh &h8 ﬂﬁrm% a)gls%ﬁolg? fnh?o‘ﬁgﬁeor gEtlvaf?ér{ Mwot Jé@ﬁé@ (using the

rea erstand
sarpe, mevtaatioator‘ Hhasntegonipld Theradility erti@ @OmPopndscle drhikit ADP-induced

aggﬁ@@é%h Qﬁﬁat’efétsl rhSy Sé(ﬁ‘a@%@éd E@H\e@\%dy §|ﬁﬁ1aﬁt8 tl%é@tdggcfribé@ in prior art
conpou esent i nven

a“%%‘@?é‘%%*&ﬂﬂ’ ‘{%aﬁ!beér‘i’sﬁéjo dhe gajtty 86thﬁ6Pm§a‘H7§Fé?1WQF yyombus

forrahfiondi vivb or &Clivo/mby _b@fnebb@e& By metindd Sietiiaodithaeides@fbed in prior
on_are | e Lnve

d v thin
art. ‘Il?wgcrf%ugv F *{l;g ﬁqsaysr%ﬁ%ry qde%eongé%tﬁ I5h\ﬂt hﬁ cgwg%nc}gso?&e invention are
functiinehatéabonists df Ithﬁsmlataleead!nmsmetdlphomhatetrheeqmresld @te therefore useful

for'irmbﬁﬁg glfagelet@ég%ggﬁ% %@%Hro‘rﬂ%ug B mbd St ep of the

b
an aci d suck

As p?;teﬂqt HEPoREERS rgcqpéqr@ntﬁgoq_lgtgélag ¢AMRPENgs q\f,age tgpgr@g’a | ppg/or their
pm@zswgw Mb@éblé Saifs| dAB/oP BeR ipkddrays fe @@&erﬁﬁ@uw&f& fheanerapy and

progh)e% Lﬁ?ﬂg Cirtr})gl ‘tc]lh Plgedgoglwwgq{&%?t%ﬁg E%ﬂ’ 2ur§ %@ora%ays arole or

hashruardesindd edtert,amtvhichean ml‘aba/rbeaoﬂuéncemb)slombltm@BE‘S12 receptor or

decggfsg&qég g?tglﬂlyt g]'eforviﬁer iirel\J/QntF())lﬁ oglgglg{lcﬁ’f or ﬁ%Fe &Wr@\l a% dﬁﬁl@ tion of

obt ai ned partlally or conpletely |n t he forn1of a salt
of the acid used, for exanple in the formof the
acetic acid salt, 20 formc acid salt or
trifluoroacetic acid salt or hydrochloric acid salt.
leemnse startlng naterlals or |nterned|ates bearlng a
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4- Di met hyam nopyri di neDMAP 35 N, N- Di net hyl f or mam deDMF
WO 2008/ 155022PCT/ EP2008/ 004459 23
wmrosetikspbs ul f oxi deDVBO PCT/EP2008/004459
1, 1' - Bi s(di phenyl phosphi no) f ¢gr oceneDPPF
0- (7- Azabenzotriazol -1-y1)-N,N,N , N -
t et ranmet hyl ur oni um hexaf | uor ophosphat eHATU 5hi gh
performance |iquid chromatographyHPLC
N- Br onosucci ni m deNBS N- Chl or osucci ni m deNCS
N- | odosucci ni m deNl' S N- Et hyl nor phol i neNEM 10
plafelzt ABRAT2AYH A redéptaimot & dpareadelin eheZdtiGtytio d@dre@BY the physician. As

mh%ﬁ%# EthS%%SéI?t %%M g%)xé lalEf-[JHﬁce-g r#e{tglgfécqe&% ﬁ?telet aggregation

anoN:INeNt degranudation@ed pydmate plateft ﬂ@agmegajcndb@ cempdlofg/of the formula
repr%rsnf)loglcalw tole able salts and/?r their prodrugs are 3genera# suitable for

122- H pyrro uorom

redg@upg,plo%wgusﬁprﬁ@tlgg i qﬁjq_t@;e_[tpera@y %gqh gcophga{ﬁ efronditions in which
the%);tn@ti Wethe Iatéetmggféglah&d'hr@’thu@lbléod ddaghlafiéh §sledBpldys a role or has

an (e At SR Ao B ARy e, D (O e o {a fegation, or

for thie pt&@nfior, allewvhtidayscur®of which & biecreaseteactivitytd ée fat8@baggregation
sys?emrgeglreocb%/ tFQ E@’s‘?mame t‘\esgg?ﬁiceguﬁe{%hgf tg? g%rsgrlnt? )rgt{c;rl;\gg%lse %re the
redwu:ttOh oetdh;dltloa@éuma;\teMBmmIpeﬁcprmaé@ Ibpartieutardn araipdividuals by
adrﬁilFli'sféqné %%N@Qﬂowwgk%s&ﬁd%f %’Heefbﬁimﬂa LahdlorahyRioRGically

H pyrrol e

to'e(@lw'{and I fpweﬂsws thareefyas well as Ripymaseytical ptgraratjenstheregf.

a stirred solution of 14. 32 g (91 nmol )

2-net hyl - 5-phenyl - 1H n THF
TSt e Qe B i roeHits A 48 PR AR S s
physiotglicallyatdideableasaltd aGd/of their scddulgsdiasr. usa @s\phamede utiratsoRT

r . .

medBinght) fifle itk e ot RAC el R BB AN LB Miiggiany
tolefalig, saltg@nado el pmgim@q'r/tE@Q@gggtt'(gomzﬁ,glgarmaceutlcals for inhibition of the
P2Y12 receptor or for influencing platelet activation, platelet aggregation and platelet

degranulation and promote platelet disaggregation, inflammatory response or for the therapy
or prophylaxis of the diseases mentioned above or below, for example for the production of
pharmaceduticals for the therapy and prophylaxis of cardiovascular disorders, thromboembolic
diseases or restenosis. The invention also relates to the use of the compounds of the formula |
and/or their physiologically tolerable salts and/or their prodrugs for the inhibition of P2Y12
receptor or for influencing platelet activation, platelet aggregation and platelet degranulation
and promote platelet disaggregation or for the therapy or prophylaxis of the diseases
mentioned above or below, for example for use in the therapy and prophylaxis of
cérdiovascular disorders, thromboembolic diseases or restenoses, and to methods of
treatment aiming at such purposes including methods for said therapies and prophylaxis. The
present invention also relates to pharmaceutical preparations (or pharmaceutical
compositions) which contain an effective amount of at least one compound of the formula |
and/or its physiclogically tolerable salts and/or its prodrugs in addition to a customary
pharmaceutically acceptable carrier, i. €. one or more pharmaceutically acceptable carrier
substances or excipients and/or auxiliary substances or additives.

The invention also relates to the treatment of disease states such as abnormal thrombus

formation, acute myocardial infarction, unstable angina, thromboembolism, acute vessel
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24 ethyl acetate. The separated organic |ayer was
dried (MgSO4) and evaporated to yield 10.5 g (50%
WQ@2008t1580L2 5- phenyl - 1H pyrrol - 3-y1) - oxo- acet i ¢ BCI/EP200§/004459
1- (2- Met hyl - 5- phenyl - 1Hpyrrqb-3-y1)-244-(3-trifluorom
et hyl - phenyl ) - pi perazi n-1-y1] - et hanel, 2-di one: To a
solution of 1.00 g (4.362 nmmol) of
2- met hyl - 5- phenyl - 1H pyrrol - 3-yl)-oxo-acetic 5 acid in
30 Ml of DWVF were added 1.431 g (4.362 muol) TOTU
After 30 mn at RT 1.004 g (4.362 nmmol) of
cloduré Ssidciaidmmmlyﬁh mwp»mr permatahemjsa:radslamﬁﬁﬂcqonary

an opﬁ ta(r)1 é% 5 é kev%rteerm%q 9 u aig ?g'ypass
% ?lng at RT € SO on S 'evapora % an Re

graftimgiofithe matyrceaveemimltaneam aes;elalurem\abrqan@wxg gastamosis post

cor%?](g\l@mus a0 ;ﬁ%ﬁ‘? HintS Ak bPThsWRS §8&E§sa§ét§r§i:y\ﬂ‘\ fng-term

acet at e. separ at ed or gani C ayer was dried

herpegj&ysis patightsenaihelegie Hwomhwﬁ@naﬂeg OERHEIRGEIR theuieiins) of ¢heggwer
extﬂﬁhﬁés&@l%vshd@%&bh’ir%ﬁ Q’(néé’oryhlﬁ kGhg &9 Opdtlbldgid HorMbustfbéhation occurring

i tho i SA0B BHET PR TAPATSEACSB Rl Ko Frsi guraeny. a isk of

pulfRnZg lth‘rdmboe’mttcﬂtbrhﬁorldn&%ﬁﬁaﬁ@d’ﬁybt&mm&dathg dogulatopathy

occ?J{r?rl%g i s%fila?jj %}‘:‘s‘(;errﬁ W%%?ﬁtfc ?I&b lcS%%Iﬁ;r ngf ﬁ‘%cﬂﬁfws or cancer.

The cgrapduptih ofl th& prelsentymventibrpganralgo- 18 ysey to reduce an inflammatory
resPonss: BXSRDIs &isPE&ifZdifordart karthd @R dnt%r BtapRfaxd 8f wrich e
compounds of the formula | can be used are coronary heart disease, myocardial infarction,
angina pectoris, vascular restenosis, for example restenosis following angioplasty like PTCA,
adult respiratory distress syndrome, multi-organ failure and disseminated intravascular clotting
disorder. Examples of related complications associated with surgery are thromboses like deep
vein and proximal vein thrombosis, which can occur following surgery.

The compounds of the formula | and their physiologically tolerable salts and their prodrugs can
be administered to animals, preferably to mammals, and in particular to humans as
pharmaceuticals for therapy or prophylaxis. They can be administered on their own, or in
mixtures with one another or in the form of pharmaceutical preparations, which permit enteral

or parenteral administration.

The pharmaceuticals can be administered orally, for example in the form of pills, tablets,
lacquered tablets, coated tablets, granules, hard and soft gelatine capsules, solutions, syrups,
emulsions, suspensions or aerosol mixtures. Administration, however, can also be carried out
rectally, for example in the form of suppositories, or parenterally, for example intravenously,
intramuscularly or subcutaneously, in the form of injection solutions or infusion solutions,
rhicrocapsules, implants or rods, or percutaneously or topically, for example in the form of
ointments, solutions or tinctures, or in other ways, for example in the form of aerosols or nasal
sprays.

The pharmaceutical preparations according to the invention are prepared in a manner known
per se and familiar to one skilled in the art, pharmaceutically acceptable inert inorganic and/or
organic carriers being used in addition to the compound(s) of the formula | and/or its (their)
physiologically tolerable salts and/or its (their) prodrugs. For the production of pills, tablets,
coated tablets and hard gelatine capsules it is possible to use, for example, lactose, cornstarch
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311 o 1-[4-(3-Methoxy-phenyl)-iperazin-1-
y1] - 2- (2- net hyl - 5- phenyl - 1H pyrrol - 3-

wQ kgosasdoane- 1, 2- di one 404.24 4 410 N C PCT/EP2008/004459
1-[4-(3-Cnhl oro- phenyl) - pi per agi n- 1-y1] -
2-(2-met hyl - 5- phenyl - 1H-pyrrol -3-yl1) - ethane-1, 2-di one
408.19 5 111 o 0 C
144- (4- Chl or o- pheny1l) - pi perazin-1-y11-
2- (2-met hyl - 5- phenyl - 1Hpyrrol -3-yl1) - ethane-1, 2-di one
408.19 6 41 o 140

or detidat(vds Meirdof | talp hetenric)acial qrats 3aits) ett: @artiers for soft gelatine capsules and

sup\zg_gégo_fgg%ﬁ%ho} %igr%]&gngsl\lﬁlé%\ér ée%iégfia%il\?i 'quL% BQIQ&&,]Ha?U'rino?HSrdened
oils, etc. Suitable carriers for the production of solutions, for example injection solutions, or of
emulsions or syrups are, for example, water, saline, alcohols, glycerol, polyols, sucrose, invert
sugar, glucose, vegetable oils, etc. Suitable carriers for microcapsules, implants or rods are,
for example, copolymers of glycolic acid and lactic acid. The pharmaceutical preparations
normally contain about 0.5 % to 90 % by weight of the compounds of the formula | and/or their
physiologically tolerable salts and/or their prodrugs. The amount of the active ingredient of the
formula I and/or its physiologically tolerable salts and/or its prodrugs in the pharmaceutical
preparations normally is from about 0.5 mg to about 1000 mg, preferably from about 1 mg to
about 500 mg.

In addition to the active ingredients of the formula | and/or their physiologically acceptable salts
and/or prodrugs and to carrier substances, the pharmaceutical preparations can contain
additives such as, for example, fillers, disintegrants, binders, lubricants, wetting agents,
stabilizers, emulsifiers, preservatives, sweeteners, colorants, flavorings, aromatizers,
thickeners, diluents, buffer substances, solvents, solubilizers, agents for achieving a depot
effect, salts for altering the osmotic pressure, coating agents or antioxidants. They can also
contain two or more compounds of the formula I, and/or their physiologically tolerable salts
and/or their prodrugs. In case a pharmaceutical preparation contains two or more compounds
of the formula |, the selection of the individual compounds can aim at a specific overall
pharmacological profile of the pharmaceutical preparation. For example, a highly potent
compound with a shorter duration of action may be combined with a long-acting compound of
lower potency. The flexibility permitted with respect to the choice of substituents in the
compounds of the formula | allows a great deal of control over the biological and physico-
chemical properties of the compounds and thus allows the selection of such desired
compounds. Furthermore, in addition to at least one compound of the formula | and/or a
physiologically tolerable salt and/or its prodrug, the pharmaceutical preparations can also

contain one or more other therapeutically or prophylactically active ingredients.

In one embodiment of the invention the compound of formula | is administered in combination
with a fibrinogen-receptor antagonist, thrombin inhibitor, factor Xa inhibitor, heparins, low-
molecular-weight heparins or aspirin. For example, as a fibrinogen-receptor-antagonist can be
used the clinically approved GP IIb/llla monoclonal antibody abciximab (ReoPro) or eptifibatide
(Integrelin) or tirofiban (Aggrastat). Further examples of fibrinogen-receptor antagonists are
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FF 1-[4-(4-Trifluoronethyl-phenyl)-
pi perazi n-1-yl1]-2-(2-nmethyl-5-phenyl-
wdakbopgsioet - 3-y1) - et hane- 1, 2-di one 442.26 8 N PCDEPZD8/004459
1-[ 4- (4- Met hoxy- phenyl) - pi pepazi n- 1-
y1] - 2- (2- met hyl - 5- phenyl - 1H pyrrol - 3-
yl)-ethane-1, 2-dione 388.22 9 N 1401
1-[4- (4- Acetyl - phenyl) - pi perazi n- 1- A2- ( 2- met hyl - 5- phen
yl -1H pyrrol -3-y1)- ethane-1, 2-di one 408.19 WD
2008/ 155022PCT/ EP2008/ 004459 26 10 . d
roxitibgr} 1dtrbfiban, orbefidar, sibfdfioan ambkdmyilofiban. Examples of thrombin inhibitors are

- phenyl)-piperazin-l-y @ - J;Y
B RER AR SR O45i51¢ afiebR GO fttors s s pstfor exampe
otamixaban, rivaroxaban or apixaban. The compound of formula | can also administered in
combination with an indirect faxtor Xa inhibitor like idraparinux or fondaparinux. For example

enoxaparin can be used as a low-molecular-weight heparin.

When using the compounds of the formula | the dose can vary within wide limits and, as is
customary and is known to the physician, is to be suited to the individual conditions in each
individual case. It depends, for example, on the specific compound employed, on the nature
and severity of the disease to be treated, on the mode and the schedule of administration, or
on whether an acute or chronic condition is treated or whether prophylaxis is carried out. An
appropriate dosage can be established using clinical approaches well known in the medical
art. In general, the daily dose for achieving the desired results in an adult weighing about 75 kg
is from 0.01 mg/kg to 100 mg/kg, preferably from 0.1 mg/kg to 50 mg/kg, in particular from 0.1
mg/kg to 10 mg/kg, (in each case in mg per kg of body weight). The daily dose can be divided,
in particular in the case of the administration of relatively large amounts, into several, for
example 2, 3 or 4, part administrations. As usual, depending on individual behaviour it may be

necessary to deviate upwards or downwards from the daily dose indicated.

A compound of the formula | can also advantageously be used as an antiaggregant outside an
individual. For example, an effective amount of a compound of the invention can be contacted
with a freshly drawn blood sample to prevent aggregation of the blood sample. Further, a
compound of the formula | or its salts can be used for diagnostic purposes, for example in in
vitro diagnoses, and as an auxiliary in biochemical investigations. For example, a compound of
the formula | can be used in an assay to identify the presence of the P2Y 12 receptor or to
isolate the P2Y12 receptor containing tissue in a substantially purified form. A compound of the
invention can be labelled with, for example, a radioisotope, and the labelled compound bound
to the P2Y 12 receptor is then detected using a routine method useful for detecting the
particular label. Thus, a compound of the formula | or a salt thereof can be used as a probe to

detect the location or amount of P2Y 12 receptors activity in vivo, in vitro or ex vivo.

Furthermore, the compounds of the formula | can be used as synthesis intermediates for the
preparation of other compounds, in particular of other pharmaceutical active ingredients, which
are obtainable from the compounds of the formula |, for example by introduction of substituents

or modification of functional groups.
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| Fyl)-ethane-1,2-dione a Cl 'I1F ci
1-[4- (3, 4-Di chl oro- phenyl) - pi perazi n- 1-
w@ kdos255022 et hyl - 5- phenyl - 1H pyrrol - 3- 442. 19 BCI/EP2008/004459
ityl)-ethane-1,2-dione Cl 402g, 1-[4-(3,
5-Di chl or o- phenyl ) - pi perazi n-1-
y1] - 2-(2-net hyl - 5- phenyl - 1H pyrrol -3- 442.19 13 N
illyl)-ethane-1, 2-dione S OH
144- ( 3- Hydr oxy- phenyl ypi per azi n- 1-
y1] - 2- (2- et hyl - 5- phenyl - 1H pyrrol - 3- 390.16 14
Thedgenielah myntHeti2 sedgu@neesefor preparing the compounds useful in the present invention

our% ﬁ éec!vﬁttﬁé/ %X an?gé e%l b?eEV\B )eqoggl nnéjﬁfl/aglﬁﬁqn %Oﬁ’.dltge i%tualfr?\?edure for,
the garfous aspects of the present invention are described where appropriate. The following
examples are intended to be merely illustrative of the present invention, and not limiting thereof
in either scope or spirit. Those with skill in the art will readily understand that known variations
of the conditions and processes described in the examples can be used to synthesize the

compounds of the present invention.

It is understood that changes that do not substantially affect the activity of the various
embodiments of this invention are included within the invention disclosed herein. Thus, the

following examples are intended to illustrate but not limit the present invention.

Examples

When in the final step of the synthesis of a compound an acid such as trifluoroacetic acid or
acetic acid was used, for example when trifluoroacetic acid was employed to an acid-labile
protecting group (eg. a tBu group) or when a compound was purified by chromatography using
an eluent which contained such an acid, in some cases, depending on the work-up procedure,
for example the details of a freeze-drying process, the compound was obtained partially or
completely in the form of a salt of the acid used, for example in the form of the acetic acid salt,
formic acid salt or trifluoroacetic acid salt or hydrochloric acid salt. Likewise starting materials
or intermediates bearing a basic center like for example a basic nitrogen were either obtained
and used as free base or in salt form like, for example, a trifluoroacetic acid salt, a hydrobromic

acid salt, sulfuric acid salt, or a hydrochloric acid salt.

Abbreviations used:

tert-Butyl tBu
2,2'-bis(diphenylphoshino-1,1'-binaphthyl Binap
Bis-(oxo-3-oxazolidinyl)-phosphoryl chloride BOP-CI
dibenzylidenacetone dba
Dichloromethane DCM
Dicyclohexyl-carbodiimide DCC
Diethylphosphoryl cyanide DEPC
Diisopropylethyl amine DIPEA
4-Dimethyaminopyridine DMAP

N,N-Dimethylformamide DMF
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1-[4-(1H I ndol-4-yl)-piperazin-1-yl]-2-

(2- met hyl - 5- phenyl - 1H pyrrol - 3-y1) -

et hane- 1, 2-di one

wai®s155025 , N el 4-{4-[2-(2-Methyl-5-phenyl - IPEPEPI00$/004459
3-yl)-2-oxo-acetyl]-pi perazi pgl-yl}- benzonitrile

399.18 17 , 411 1-[4-(3,

5- Di net hyl - phenyl) - pi perazi nl-yl1l1-2-(2-nmet hyl-5-phenyl
-1H pyrrol 3-yl)-et hane-1, 2-di one 402. 18 18

i tethane-1, 2-di one

144- ( 3- Fl uor o- pheny1l) - pi perazi n-1-y1] -
DinzetifyBsuifetittey | - 5- phenyl - 1H pyrrol - 3-y1) BM3@2. 16 WO

11200 ERAARRST AR RBIP04459 27 19 " pgpp Br 40

O-(7-Azabenzotriazol-1-yl)-N,N,N',N'-

tetramethyluronium-hexafluorophosphate HATU
high performance liquid chromatography HPLC
N-Bromosuccinimide NBS
N-Chlorosuccinimide NCS
N-lodosuccinimide NIS
N-Ethylmorpholine NEM
Methanol MeOH
Room temperature 20 °C to 25 °C RT
Saturated sat.
Tetrahydrofuran THF
Trifluoroacetic acid TFA
O-((Ethoxycarbonyl)cyanomethyleneamino)-
N,N,N’,N'-tetramethyluronium tetrafluoroborate TOTU

Example 1: 1-(2-Methyl-5-phenyl-1H-pyrrol-3-yl)-2-[4-(3-trifluoromethyl-phenyl)-piperazin-1-yl]-
ethane-1,2-dione

-

)
N—g N N
0 N/
F
F
F

a) 2-Methyl-5-phenyl-1H-pyrrole: To 5.00 g (28.37 mmol) of 1-phenyl-1,4-pentandedione
6.815 g (71 mmol) ammonium carbonate were added. The mixture was heated at 100 °C for 4
days. During this time further 6.815 g ammonium carbonate were added in 1 g portions. The
reaction mixture was treated with water and extracted with ethyl acetate. The separated
organic layer was dried (MgSO4) and evaporated to yield 4.13 g (93%) of 2-methyl-5-phenyl-

1H-pyrrole.

b) (2-Methyl-5-phenyl-1H-pyrrol-3-yl)-oxo-acetic acid: To a stirred solution of 14.32 g (91

mmol) 2-methyl-5-phenyl-1H-pyrrole in 50 ml THF a solution of 11.56 g (91 mmol) oxalyl
chloride in 10 ml THF was slowly added at 0 °C. The solution was warmed up to RT and stirred

for 2 h. The reaction mixture was poured into water, treated with NaCO3 and extracted with



10

144- ( 3- Brono- phenyl) - pi perazi n-1-y1] -
2- (2-net hyl - 5- phenyl - 1H pyrrol -3-y1) - et hane-1, 2-di one
wa@ 20808020 0 N o el F PCT/EP2008/004459
1-[4-(3,5-Bis-trifluoronethybaphenyl) -
pi perazin-1-y1]-2-(2-nmethyl-5-phenyl-
1H pyrrol -3-yl)-et hane-1, 2-di one 510. 15 21 40
1-[4- (3, 4-Difluoro-phenyl) - pi perazin-1-
y1l1-2-(2- et hyl - 5- phenyl - 1H pyrrol - 3-
yl)-ethane-1, 2-di one 410. 15 22 1401 F

ethyl-dc2tabe. Dhaeéﬁajéied bkgayﬂtn&yef Ray dliedMg$O4) and evaporated to yield 10.5 g
3-trifluorometh hen){ - pi perazin-1-
(5030) rmeth¥- 51?'?”&“’ @yrrol 3-yl)-Oxo-acetic acid.

¢) 1-(2-Methyl-5-phenyl-1H-pyrrol-3-yi)-2-[4-(3-trifluoromethyl-phenyl)-piperazin-1-yl]-ethane-
1,2-dione: To a solution of 1.00 g (4.362 mmol) of 2-methyl-5-phenyl-1H-pyrrol-3-yl)-oxo-acetic
acid in 30 ml of DMF were added 1.431 g (4.362 mmol) TOTU. After 30 min at RT 1.004 g
(4.362 mmol) of 1-(3-trifluoromethylphenyl)piperazine and 3.014 g (26.17 mmol) of N-
ethylmorpholine were added. After 24 h stirring at RT the solution was evaporated and the

residue was treated with a saturated aqueous solution of NaHCO3. The aqueous solution was
extracted with ethyl acetate. The separated organic layer was dried (MgSO4) and evaporated.

The residue was purified by HPLC and lyophilized to yield 890 mg (37%) of the title compound.
MS 4422 (M+H)",



380.18 23 11

NO N1O 5

1- (2- Met hyl - 5- phenyl - 1H pyrrol - 3-y1) -

wQ@2obs(130er i f | uor oret hyl - phenyl )

PCT/EP2008/004459

pi perazin-1-yl]-ethane-1, 2-dpgne 1- oxinme 457.19 24 41

0o "'?.

N O0- 1-(2-Methyl -5-phenyl -1H pyrrol -3-y1)-

244-(4-nitro-3-trifluoronethyl -phenyl) -

pi perazi n-1-yl]-ethane-1, 2-dione 487.34 25 No O ||

(N
The following compounds in table 1 were synthesized using the procedures described above:
Table 1:
Exam- | structure name MS
ple (ESI4)
5 /@ 1-(2-Methyl-5-phenyl-1H-pyrrol-3-yl)- 374 24
(\N 2-(4-phenyl-piperazin-1-yl)-ethane-
© ”\) 1,2-dione
77 °
N
3 o~ 1-[4-(3-Methoxy-phenyl)-iperazin-1- 404.24
/@ yl]-2-(2-methyl-5-phenyl-1H-pyrrol-3-
o) (\N )
y N yl)-ethane-1,2-dione
N J o}
Cl i i
4 1-[4-(3-Chloro-pheny!)-piperazin-1-yl]- 408.19
2-(2-methyl-5-phenyl-1H-pyrrol-3-yl)-
o] |/\N
y N \) ethane-1,2-dione
N / o
Cl TA-(A4- - -Di in-1-vll-
5 /©/ 1-[4-(4-Chloro-phenyl)-piperazin-1-yl] 408.19
0 (\j 2-(2-methyl-5-phenyl-1H-pyrrol-3-yl)-
N
7 ethane-1,2-dione
N o
6 1-[4-(3-Methyl-phenyl)-piperazin-1-yl]- 388.22
2-(2-methyl-5-phenyl-1H-pyrrol-3-yl)-
(o] I/\N .
y N \) ethane-1,2-dione
N / o
F .
7 i 1-[4-(4-Trifluoromethyl-phenyl)- 44226
o (\N/lij F piperazin-1-yl]-2-(2-methyl-5-phenyl-
.Q! N 1H-pyrrol-3-yl)-ethane-1,2-dione
o\ _ _ _ - _ . . _1_
8 ] /@/ 1-[4-(4-Methoxy-phenyl)-piperazin-1 388.22
y ) yi]-2-(2-methyl-5-phenyl-1H-pyrrol-3-
L8 yh-ethane-1,2-dione
5 . -
9 1-[4-(4-Acetyl-phenyl)-piperazin-1-yl}- 408.19
o (\N/( j 2-(2-methyl-5-phenyl-1H-pyrrol-3-yl)-
@ N

ethane-1,2-dione




F ci

144- ( 3- Chl or 0- 4-f 1 uor o- phenyl ) -

pi perazi n-1-yl1]-2-(2-nmethyl-5-phenyl 1H pyrrol - 3-yl)-et

WO 2008435022 di one 426.29 26 0 N

144- (2, 3- Di hydr o- benzo[ 1, 4] dpgxi n- 6-
y1) - pi perazi n-1-y1]-2-(2-met hyl-5-

phenyl - 1H pyrr ol

-3-yl)-ethane-1,2- dione 432.35 WO

2008/ 155022PCT/ EP2008/ 004459 28 27 11 OF
3-(3-{2-0x0-244-(3-trifluoronethyl phenyl) - pi perazin-1-

yl]-acetyl}-5- phenyl

- 1H pyrr ol

-2-yl)-propionic acid

PCT/EP2008/004459

1goc.
yr
yl }-

rol -

no

47 28 .
3-y1) 5 2-

]

N

o)

N el @;;442 -[4-24-Bhioro/3-trfluploateytiyl-1 H-

c@m der 4]'7 p%’%ﬂ%[\,&"“-yll 2-(2-methyl-5-

phenyl-1H-pyrrol-3-yl)-ethane-1,2-

dione

476.26

11

1-[4-(3,4-Dichloro-phenyl)-piperazin-1-
yl]-2-(2-methyl-5-phenyl-1H-pyrrol-3-
yl)-ethane-1,2-dione

442.19

12

cl

1-[4-(3,5-Dichloro-phenyl)-piperazin-1-
yl]-2-(2-methyl-5-phenyl-1H-pyrrol-3-
yl)-ethane-1,2-dione

442.19

13

1-[4-(3-Hydroxy-phenyl)-piperazin-1-
yl]-2-(2-methyl-5-phenyl-1H-pyrrol-3-
yh)-ethane-1,2-dione

390.16

14

1-(2-Methyl-5-phenyl-1H-pyrrol-3-yl)-
2-(3-methyl-4-m-tolyl-piperazin-1-yl)-

ethane-1,2-dione

402.19

15

1-[4-(1H-Indol-4-yl)-piperazin-1-yl]-2-
(2-methyl-5-phenyl-1H-pyrrol-3-yl)-
ethane-1,2-dione

413.19

16

4-{4-[2-(2-Methyl-5-phenyl-1H-pyrrol-
3-yl)-2-oxo-acetyl]-piperazin-1-yl}-
benzonitrile

399.18

17

1-[4-(3,5-Dimethyl-phenyl)-piperazin-
1-yl]-2-(2-methyi-5-phenyl-1H-pyrrol-
3-yl)-ethane-1,2-dione

402.18

18

1-[4-(3-Fluoro-phenyl)-piperazin-1-yl]-
2-(2-methyl-5-phenyl-1H-pyrrol-3-yl)-

ethane-1,2-dione

392.16




40 O

(3-{442- (2- Met hy1-5- phenyl- 1H pyrrol 3-y1l) - 2- oxo-acetyl
w0 2@BpsI02zi n- 1-y1} - phenoxy)-acetic aci d et hyl PEFEPR2008/004459

476.52 30 . N O 40 0 10 27

1- (2- Met hyl - 5- phenyl - 1H-pyrrol - 3-y1) -

2-{443-(2-iperidin-1-yl-ethoxy)--

phenyl ]i perazi n-1-y1}-ethane-1, 2- dione 501. 32 31 S

At 1H pyrrol - 3-y1) - et hane- 1, 2- di one

1-{443- (2- Met hoxy- et hoxy) - pheny1] -

1gio}é_erlazi[ 2 I%/E%/%} I 2;_)( 2 mtst h? 1-[8-(pBeonyd-phehyB-pibdrazih-1-yI(N 454 08
L yl- o9 ramyuabo- r-["‘F}'_:
LR IR G AEE DT AR
n-1- di one 4%has-133digaeN el O
3-{|4 thyl-5-phenyl41H pyrrol 3-yl)-2-o0xo0-acety]|]
- pilperazin-1-yl}- benzoic|acid ethyl ester 446.25
20 F '; 1-[4-(3,5-Bis-trifluoromethyl-phenyl)- 510 15
' piperazin-1-yl]-2-(2-methyl-5-phenyl-
f N " | 1H-pyrrol-3-yl)-ethane-1,2-dione
y N\) ! Py yl) ,
N I (o]
21 /(IF 1-[4-(3,4-Difluoro-phenyl)-piperazin-1- 410.15
e N F yl]-2-(2-methyl-5-phenyl-1H-pyrrol-3-
Va N .
¢ | i yh)-ethane-1,2-dione
22 1-(2,5-Dimethyl-1H-pyrrol-3-yl)-2-[4- 380.18
2 N F (3-trifluoromethyl-phenyl)-piperazin-1-
4 N\/‘ F F .
Y / I yl]-ethane-1,2-dione
23 o 1-(2-Methyl-5-phenyl-1H-pyrrol-3-yl)- 457 19
N N\)N ) F | 2-[4-(3-trifluoromethyl-phenyl)-
%4 F . : .
g J 4 piperazin-1-yl]-ethane-1,2-dione 1-
oxime
04 ﬁ,\ ) 1-(2-Methyl-5-phenyl-1H-pyrrol-3-yl)- 487 34
o /@g/: 2-[4-(4-nitro-3-trifluoromethyl-phenyl)-
N
y N\/l F'e piperazin-1-yl]-ethane-1,2-dione
N l (o]
25 /@EF 1-[4-(3-Chloro-4-fluoro-phenyl)- 426.29
o N cl piperazin-1-yl]-2-(2-methyl-5-phenyl-
N
i | I 1H-pyrrol-3-yl)-ethane-1,2-dione
5 A - —
26 /@ j 1-[4-(2,3-Dihydro-benzo[1,4]dioxin-6 43235
o \)N o yh)-piperazin-1-yi]-2-(2-methyl-5-
N
i [ phenyl-1H-pyrrol-3-yl)-ethane-1,2-
dione




34 0 411 1-(2-Methyl-5-phenyl -1H pyrrol -3-y1)-

2-(4-mtolyl-piperidin-1-yl)-ethane-1, 2- dione 387.20
WMEN0RAEDL1 55022PCT/ EP2008/ 004459 29 35 14111F PA1/ERL008/004459

1- (2- Met hyl-5-phenyl-1H pyrreg-3-yl)-

2-[4-(3-trifluoronethyl-phenyl)-

pi peridin-1-yl]-ethane-1, 2-di one 441.17 36 40

I1yl]-ethane-1, 2-dione N
1- (2- Met hyl - 5- phenyl - 1Hpyrrol - 3-y1) -
2- [ 4- (3- et hoxy- phenyl ) - pi peridi n-1- 403.20 37 40
2% [[4- (3- Am no- phen -p|peBudqmcﬁoymyzsmﬂmanmhmw+5 ph§b047
yll-1H Byr rod - 3’/3( aneher\y% plperazm :IJ’ ﬁ acetyl’}%g a
3-{ - et y1 5- phenyl— Phemy- HeplyBolyZtyl)-Bropionicacilt y [l |
- pi i di -yly benzonitnile
o]
28 /@\ 2-(3-{4-[2-(2-Methyl-5-phenyl-1H- 447 50
o (\N pyrrol-3-yl)-2-oxo-acetyl]-piperazin-1-
J N\) N _ - .
| yl}-phenoxy)-acetamide
N o o
29 /@ (3-{4-[2-(2-Methyl-5-phenyl-1H-pyrrol- 476.52
i N 0 3-yl)-2-oxo-acetyl]-piperazin-1-yl}-
7 N\) S]/o\/
N 0 i phenoxy)-acetic acid ethyl ester
30 /@\ 1-(2-Methyl-5-phenyl-1H-pyrrol-3-yl)- 501.32
, L O 2-{4-[3-(2-iperidin-1-yl-ethoxy)--
N ) phenyl]-iperazin-1-yl}-ethane-1,2-
dione
34 /@\ 1-{4-[3-(2-Methoxy-ethoxy)-phenyl}- 448 23
9 O o piperazin-1-yl}-2-(2-methyl-5-phenyl-
N
: J I \ 1H-pyrrol-3-yl)-ethane-1,2-dione
o\
32 1-[2-Methyl-5-(tetrahydro-pyran-4-yl)- 450.33
Q N N E H-pyrrol-3-yl]-2-[4-(3-trifluoromethyl-
o] Vi N\) Fe . .
Y | 4 phenyl)-piperazin-1-yl]-ethane-1,2-
dione
33 3-{4-[2-(2-Methyl-5-phenyl-1H-pyrrol- 446 25
9 N © | 3-yl)-2-oxo-acetyl]-piperazin-1-yl}-
Y N\) o . .
J j benzoic acid ethyl ester
N (o]
34 1-(2-Methyl-5-phenyl-1H-pyrrol-3-yl)- 387.20
? 2-(4-m-tolyl-piperidin-1-yl)-ethane-1,2-
N
49 dione
N (o]




398. 18 39 0400 itbhenzoic
3-{142- (2- Met hy1- 5- phenyl- 1H pyrrol 3-y1l) - 2- oxo- acet y1]

WO piopasioet n- 4-y1) -

it

aci d net hyl

ester
29

431. 18 40PEDEPIBNSG/004459

114- ( 3- Brono- phenyl ) - pi peri di n-1-yli 2-(2-net hyl - 5- phen

yl -

1H pyrrol -3-yl)-

et hane- 1, 2-di one 451. 14 41 at

"IN SO 1-[4-(4-Fluoro-3-nitro-phenyl)-
pi peridin-1-y1]-2-(2-nmethyl-5-phenyl -

1H pyrrol -3-y1)-ethane-1, 2-di one 436.33 42 400 it/l N
3§- { 142_— 82 I\/Et hlyl- 5- - JHQWMQB&ZyﬁQH_EI—M@:-wE){ y 11141‘17
=pijperidin-4zy u__?_g. A |
1-[|4 - M Xyn benzoyit} - pizgg % iﬂngf[n%thgl bﬁenw
y1]|- Xt hyfll - 5- phenyl - 1iipeyidindtyl]3sthane-1,2-dione
yl)|- et hane- 1, 2-di one 431. 26
36 1-(2-Methyl-5-phenyl-1H-pyrrol-3-yl)- 403.20
Q cIJ 2-[4-(3-methoxy-phenyl)-piperidin-1-
N
(] yl]-ethane-1,2-dione
N (o]
37 1-[4-(3-Amino-phenyl)-piperidin-1-yl]- 388.19
e N 2-(2-methyl-5-phenyl-1H-pyrrol-3-yl}-
N
] ethane-1,2-dione
N (o]
38 3-{1]2-(2-Methyl-5-phenyl-1H-pyrrol- 398.18
o Y, | 3-YI)-2-oxo-acetyl]-piperidin-4-yl}-
N
] benzonitrile
N (o]
39 3-{1-[2-(2-Methyl-5-phenyl-1H-pyrrol- 43118
0 © | 3-yl)-2-oxo-acetyl]-piperidin-4-yl}-
N
ﬁ [ 1 ~° benzoic acid methyl ester
40 1-[4-(3-Bromo-phenyl)-piperidin-1-yl]- 45114
@ Br 2-(2-methyl-5-phenyl-1H-pyrrol-3-yl)-
N
] ethane-1,2-dione
N (@]
41 F 1-[4-(4-Fluoro-3-nitro-phenyl)- 436.33
Q rla"'o piperidin-1-yl]-2-(2-methyl-5-phenyl-
N .
40! ® | 1H-pyrrol-3-yl)-ethane-1,2-dione
42 3-{1-[2-(2-Methyl-5-pheny!-1H-pyrrol- 41729
9 © | 3-yl)-2-oxo-acetyl]-piperidin-4-yl}-
N
7] ° benzoic acid
N (o)
43 . 2 1-[4-(4-Methoxy-benzoyl)-piperidin-1- 43126
y N yl]-2-(2-methyl-5-phenyl-1H-pyrrol-3-
L o ? | y)-ethane-1,2-dione




WO 2008/ 155022PCT/ EP2008/ 004459 30 44 41 N |.
1-[4-(4-Fl uoro-benzoyl)-pi peridin-1-yl1]-

WQ@2(08As®Lhy|
et hane-1, 2-

- 5- phenyl

-1H pyrrol
di one 419.24 45 ppo C

_3_y1) -
0 d

1-[4- (2, 4-Di chl oro- benzyl) - pi per azi n- 1-

y1]-2-(2-nmet hyl-5-phenyl
yl)-ethane-1, 2-

-1H pyrrol - 3-
dione 456.20 46 O NO o 1O a

144- (4- Chl or o- benzoyl ) - pi peridin-1-y1F

PCT/EP2008/004459

2-(2-net hyl - phenyl 1H pyrrol -3-y1)- ethane-1, 2-di one
4é13': 23 47 |1 o] 1-[4-(4-Fluoro-benzoyl)-piperidin-1-yl]- 419.24
O)\Q\ 2-(2-methyl-5-phenyl-1H-pyrrol-3-yl)-
M ethane-1,2-dione
45 1-[4-(2,4-Dichloro-benzyl)-piperazin-1- 456.20
N /\©\ yl]-2-(2-methyl-5-phenyl-1H-pyrrol-3-
N ) yl)-ethane-1,2-dione
46 2 1-[4-(4-Chloro-benzoyl)-piperidin-1-yl}- 435.23
o .
/ m 2-(2-methyl-5-phenyl-1H-pyrrol-3-yl)-
N / o “ ethane-1,2-dione
47 e 1-[4-(4-Methyl-benzoyl)-piperidin-1-yl]- 415.34
(o] ) :
, ,O)\Q\ 2-(2-methyl-5-phenyl-1H-pyrrol-3-yl)-
N ’ o ethane-1,2-dione
48 2 1-[4-(3-Methyl-benzoyl)-piperazin-1- 416.34
o .
y N\)NJ\Q yl]-2-(2-methyl-5-phenyl-1H-pyrrol-3-
! yl)-ethane-1,2-dione
49 2 1-(2-Methyl-5-phenyi-1H-pyrrol-3-yl)- 469.22
i 'O)‘\QS(F 2-[4-(4-trifluoromethyl-benzoyl)-
4
N / 0 ¢t | piperidin-1-yl}-ethane-1,2-dione
50 2 1-[4-(3-Methyl-benzoyl)-piperidin-1-yl]- 415.23
a ) )
y O)J\Q 2-(2-methyl-5-phenyl-1H-pyrrol-3-yl)-
N / o ethane-1,2-dione
51 2 1-[4-(4-Bromo-benzoyl)-piperidin-1-yl}- 481.16
o .
y ,O)k@\ 2-(2-methyl-5-phenyl-1H-pyrrol-3-yl)-
o ® | ethane-1,2-dione
52 Q 1-[4-(3-Chloro-benzoyl)-piperidin-1-yl}- 435.21
/ i ,O/U\Q 2-(2-methyl-5-phenyl-1H-pyrrol-3-yl)-
AL )i ethane-1,2-dione
53 /©>/ 1-(2-Methyl-5-pyridin-2-yl-1H-pyrrol-3- 443.17
e N F yl)-2-[4-(3-trifluoromethyl-phenyl)-
7 \ 4 / N\/l F F

piperazin-1-yl]-ethane-1,2-dione




10

15

20

25

10 1-[4-(4-Methyl -benzoyl)-piperidin-1-yl]-
2- (2-net hyl - 5- phenyl - 1H pyrrol - 3-y1) -
w@eivanssoly 2- di one 415.34 48 |1 0 PCT/EP2008/004459
1-[4- (3- Met hyl - benzoyl ) - pi peggqzi n- 1-
y1] - 2- (2- met hyl - 5- phenyl - 1H pyrrol - 3-
yl)-ethane-1, 2-dione 416.34 49 0 o0 O
1- (2- Met hyl-5-phenyl- 1H pyrrol - 3-y1) -
244- (4-trifluoronethyl - benzoyl) -
pi peridin-1-ylFethane-1,2-dione 469.22 50 41 N o la

14- (3- Met hyl - benz ~pi pear@diethyl-5yayFidin-3-yl-1H-pyrrol-3-
2 (2 et hyl -o LYV I-[?1-33—\l/rﬂ’l).|EJrometh I-phenyl)- s
one _#15. 5179 yl-pheny

piperazin-1-yl]-ethane-1,2-dione

Example 55: 3,5-Dimethyl-4-{2-ox0-2-[4-(3-trifluoromethyl-phenyl)-piperazin-1-yl]-acetyl}-1H-
pyrrole-2-carboxylic acid ethyl ester

o} @YF
e 1R O
(0] N/ o)

a) 3,5-Dimethyl-4-oxalyl-1H-pyrrole-2-carboxylic acid ethyl ester: To a solution of 0.2 g (0.956
mmol) 4-acetyl-3,5-dimethyl-1H-pyrrole-2-carboxylic acid ethyl ester in 3 ml pyﬁdine 0.318g
(2.868 mmol) SeO» were added under argon. The reaction mixture was stirred at 100 °C for 4

h. The mixture was filtered off and 20 ml of a NaOH (5%) were added to the solution. The
aqueous phase was extracted with diethylether and then the aqueous phase was acidified with
1 N HCI. The aqueous solution was extracted with ethy!l acetate. Then the organic phase was
washed with brine and dried over anhydrous magnesium sulfate. The solvent was evaporated
to vield 180 mg (79%) of the title compound.

b) 3,5-Dimethyl-4-{2-ox0-2-[4-(3-trifluoromethyl-phenyl)-piperazin-1-yl]-acetyl}-1H-pyrrole-2-
carboxylic acid ethyl ester: To a solution of 0.15 g (0.627 mmol) of 3,5-dimethyl-4-oxalyl-1H-
pyrrole-2-carboxylic acid ethyl ester in 3 ml of DMF were added 0.205 g (0.627 mmol) TOTU.
After 30 min at RT 0.144 g (0.627 mmol) of 1-(3-trifluoromethylphenyl)piperazine and 0.216 g
(1.881 mmol) of N-ethylmorpholine were added. After 24 h stirring at RT the solution was
evaporated and the residue was treated with a saturated aqueous solution of NaHCO3. The

aqueous solution was extracted with ethyl acetate. The separated organic layer was dried
(MgSO4) and evaporated. The residue was purified by HPLC and lyophilized to yield 120 mg

(28%) of the title compound. MS 452.17 (M+H)",

Example 56: 3,5-Dimethyl-4-{2-ox0-2-[4-(3-trifluoromethyl-phenyl)-piperazin-1-yl]-acetyl}-1H-
pyrrole-2-carboxylic acid



le r 1-[4-(4-Brono-benzoyl)-piperidin-1-yl]-
2- (2-net hyl - 5- phenyl - 1H pyrrol -3-y1) - et hane-1, 2-di one
waBmsAs022 0 o o 0 1-[4-(3-Chl oro-benzoyl) - pi pPET/EP1008/104459
-y1]- 2-(2-nethyl -5-phenyl -1gbpyrrol - 3-y1)-
et hane- 1, 2-di one 435.21 53 / - N 40F
1-(2-Met hyl -5-pyridin-2-yl-1H pyrrol - 3-
yl)-2-[4-(3-trifluoronethyl-phenyl) -
pi perazi n-1-yl] - et hane-1, 2-di one 443.17 WO
2008/ 155022PCT/ EP2008/ 004459 31 54 / \ N--- N 14111 F
To 4 -s6ldtidvidfloy1005y (0)2211 dirmel B3, $-Hirdéth yhdr{ aixe2-[4-(3-trifluoromethyl-phenyl)-

plp%%%)lfe\-r%é/i’lf&‘ﬁ?@}?ﬂ-!})}é%#g%g%@?g?@g ?%ﬁé&%ﬁtir_}n 2 ml ethanol and 1 ml water
0.018 g (0.443 mmol) NaOH were added. The solution was stirred at 80 °C for 5 h. The solvent
was evaporated and 1 N HC| was added to the residue. The precipitate was filtered off and
dried to yield 80 mg (85%) of the title compound. MS 424.15 (M+H)",

The following compounds in table 2 were synthesized starting from example 56 using the

TOTU procedure described above:



Exanpl e 55:

3,5-Dinethyl-4-{2-ox0-244-(3-trifluoronethyl

- phenyl ) -

p

WO p@sazion2 1- ylFacet yl } - 1Hpyrr ol e- 2- car boxyl i ¢ BCT/@P2008/004459

et hyl

ester 5a)

33
3,5-Di net hyl- 4-oxal y1- 1H pyrrol e- 2-carboxylic acid

ethyl ester: To a solution
4- acet vyl
et hyl

wer e added under argon.

of 0.2 g (0.956 mmol)

-3, 5-di net hyl- 1H pyrrol e- 2- carboxylic acid
ester in 3 m pyridine 0.318 g (2.868 mvl) Se02
The reaction m xture was
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4-{2-[4-(3-Chloro-phenyl)-piperazin-
1-yl]-2-oxo-acetyl}-3,5-dimethyl-1H-
pyrrole-2-carboxylic acid

cyclopropylamide

429.23

64

4-{2-[4-(4-Chloro-3-trifluoromethyl-
phenyl)-piperazin-1-yl]-2-oxo-acetyl}-
3,5-dimethyl-1H-pyrrole-2-carboxylic

548.22
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[(3,5-D net hyl-4-{2-oxo0-2-[4-(3-
wa pdoBhissoeD et hyl - phenyl ) -i perazi n-1-y1] - PCT/EP2008/004459
acetyl }-1H pyrrol e- 2- carbonyly- am no]-acetic acid
ethyl ester 509.32 58/ NJ galF 4W 0
4-{2-[4-(3-Chl oro-4-fluoro-phenyl) -
pi perazi n-1-yl]-2-oxo-acetyl}-3, 5-
di met hy1l- 1H pyrrol e- 2- carboxylic acid
an- 2- yI met hyl ) -am de 487.22 59 40F
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4
N

0 / yl]-acetyl}-1H-pyrrole-2-carboxylic

._929

| acid propylamide

66 ? 3,5-Dimethyl-4-{2-ox0-2-[4-(3- 503.26
o]
N 0 (\N/QP(F trifluoromethyl-phenyl)-piperazin-1-

G : /. " ] yl]-acetyl}-1H-pyrrole-2-carboxylic
acid (furan-2-yimethyl)-amide
67 Q /@\ 4-{2-[4-(3-Chloro-phenyl)-piperazin- | 469.24
N 2 N ol 1-yl]-2-oxo-acetyl}-3,5-dimethyl-1H-
o : / J . pyrrole-2-carboxylic acid (furan-2-

ylmethyl)-amide

1-yl]-2-oxo-acetyl}-3,5-dimethyl-1H-
o\ o pyrrole-2-carboxylic acid

68 /@\ 4-{2-[4-(3-Chloro-phenyl)-piperazin- | 443.25
T o |

cyclopropylmethyl-amide

Example 69: 1-(4-Bromo-2-methyl-5-phenyl-1H-pyrrol-3-yl)-2-[4-(3-trifluoromethyl-phenyl)-
piperazin-1-yl}-ethane-1,2-dione

' o
= N
Ll RN 3
-]
F ¥

To a solution of 970 mg (2.197 mmol) 1-(2-Methyl-5-phenyl-1H-pyrrol-3-yl)-2-[4-(3-
trifluoromethyl-phenyl)-piperazin-1-yl]-ethane-1,2-dione in 10 m! acetonitrile 981 mg (4.394
mmol) Cu(ll)Br, were added. After stirring the mixture for 4 h at RT the solvent was removed
and the residue was treated with ethyl acetate and aqueous NH; solution at 0 °C. The

separated organic layer was dried (MgSO4) and evaporated to give 840 mg (73%) of the title
compound. MS 519.08 (M+H)".

Example 70: (E)-3-(5-Methyl-4-{2-ox0-2-[4-(3-trifluoromethyl-phenyl)-piperazin-1-yl}-acetyl}-2-
phenyl-1H-pyrrol-3-y)-acrylic acid methyl ester
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4-{2-[4-(4-Chloro-3-trifluoronethyl -
phenyl ) - pi perazi n-1-y1l] - 2- oxo- acetyl1} -
w@2@sdseer hyl - 1H pyrrol e- 2- carboxylic acid PCT/EP2008/004459
cycl opropyl net hyl -am de 511.38 61 / 40 F
4-{2-[4-(4-Chloro-3-trifluoronethyl -
phenyl ) - pi perazi n- 1-y1l] - 2- oxo- acet
y1l}-3, 5-di net hyl- 1H pyrrol e-2- carboxylic acid
propyl am de 499. 22 62 al F ci
4-{2-[4-(3-Chl oro-4-fluoro-phenyl)-
i°per azi n- 1-y1] - 2- oxo- acet y1} - 3, 5-
t hyl - 1H pyrrol e- 2-carboxylic acid
ropyl met hyl - am de 461.20 63 / 0 ci
- | or o- phenyl) - pi per azi n-
1-y1P- 2=oxo-waeet y1}- 3, 5-di net hy1l- 1Hpyrr ol e- 2- car boxyl i
c acid cycl opropylanide 429.23 64/ o i _.ci WF F
To a solution of 200 mg (0.384 mmol) 1-(4-bromo-2-methyl-5-phenyl-1H-pyrrol-3-yl)-2-[4-(3-

trifluoromethyl-phenyl)-piperazin-1-yl}-ethane-1,2-dione in 4 ml DMF 453 mg (5.266 mmol)

methyl acrylate and 1.5 ml triethylamine were added. The solution was degassed and
backfilled with argon whereupon 38 mg (0.053 mmol) bis(triphenylphophine(palladium(il)-
chloride were added. The mixture was heated at 110 °C for 4 h. The solvent was evaporated
and the residue was treated with water and extracted with ethyl acetate. The organic layer was

dried (MgSQO4) and evaporated. The residue was purified by HPLC and lyophilized to yield 88
mg (44%) of the title compound. MS 526.20 (M+H)".

Example 71: (E)-3-(5-Methyl-4-{2-ox0-2-[4-(3-trifluoromethyl-phenyl)-piperazin-1-yl]-acetyl}-2-
phenyl-1H-pyrrol-3-yl)-acrylic acid
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N
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F
F

To a solution of 155 mg (0.295 mmol) (E)-3-(5-methyl-4-{2-ox0-2-[4-(3-trifluoromethyl-phenyl)-
piperazin-1-yl]-acetyl}-2-phenyl-1H-pyrrol-3-yl)-acrylic acid methyl ester in 2 ml ethanol 12 mg

~ ((0.295 mmol) sodium hydroxide and 0.5 m! water were added. The mixture was stirred for 24

h at RT. The solvent was evaporated and the residue was treated with 1N HCI. The precipitate
was filtered off and dried to give 120 mg (80%) of the title compound. MS 512.17 (M+H)".

Pharmacological testing

Human P2Y12 Recombinant Cell Membrane Binding Assay

The ability of a test compound to bind to the P2Y12 receptor was evaluated in a recombinant
cell membrane binding assay. In this competitive binding assay, the test compound competed
against a radiolabeled agonist for binding to the P2Y 12 receptor, expressed on the cell
membrane. Inhibition of binding of the labeled material was measured and correlated to the
amount and potency of the test compound. This binding assay is a modification of the
procedure described by Takasaki, J. et. al, Mol. Pharmacol., 2001 , Vol. 60, pg. 432.
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4-{2-[4-(4-Chloro-3-trifluoronethyl -
phenyl) - pi perazi n-1-yl] - 2- oxo- acetyl} -
w@2@8dsoer hy1l- 1H pyrrol e- 2- carboxyl i c 548. 22 REI/EP2008/004459
2008/ 155022PCT/ EP2008/ 004459384 acid
(pyridin-3-ylnmethyl)-amde 65/ 40 F F
3,5-Di net hyl-4-{2-oxo-244-( 3-
trifluoronethyl-phenyl)-pi perazin-1-
yg- acetyl }-1H pyrrol e- 2-carboxylic acid propyl anni de
465. 27 66 00 F F 3,5-Di net hyl-4-{2-oxo-2-[4-(3-
As sourte ofd?2x1et & yrlemblee\dre papatjparveesipreghred from Chinese Hamster Ovary

(C%@]u?eﬁn-%@( bﬁ}cﬁ%\%gﬁé_’xgha?éiéﬁ ggtég %ﬁ%éé?&g% %ﬁi&t% ?ccording to standard
pragequpeq. 4- ( 3- Chl or o- phenyl ) - pi per azi n-

To 2 06 Men G ReAfifd Mé}fal%mﬁﬁqdw@taﬁuéd: %E'EA/ glréﬂa?s:a%'&ﬁémlSHl\h HEPES,
138 mﬁlﬂcﬁgc:l,(é.grmarqn ki ¥ lerAe}\lEMC)();,a1mm(l\jneElngA?-Na,Afo.?§/o BSA, pH 7.4) b) 1 L
compound in DMSO c¢) 50 uL P2Y12 CHO membrane (20 pg/ml) and after 15 min at RT d) 25
yL of 1,61 nM 33P 2MeS- ADP (Perkin Elmer NEN custom synthesis, specific activity
~2100Ci/mmol) made in assay buffer.

After 20 min incubatuion at RT samples were transferred to 96-well microtiter filterplates
(Millipore HTS GF/B), pre-wetted for 20min with 300 uL of stop buffer (10 mM HEPES, 138
mM NaCl pH 7.4) and then filtered through completely with a Millipore plate vacuum. Next,
wells were washed four times with 400 pl/well of stop buffer on a plate vacuum. The plate was
disassembled and allowed to air dry overnight with the filter side up over night. The filter plates
were snapped into adapter plates and 0.1 mL of Microscint 20 Scintillation Fiuid (Perkin Elmer
# 6013621) was added to each well. The top of the filterplate was sealed with plastic plate
covers. The sealed filterplate were incubated 2 hours at room temperature. A Microbeta
Scintillation Counter was used to measure counts. The binding of compound is expressed as a
% inhibition of specific binding, defined by subtraction of the background with 1 mM ADP.
Compounds were diluted as 10 mM DMSO stocks and tested in a four-point, five-fold dilution
series run in triplicate beginning at 10 pM, final concentration. Data were analyzed using a
four-parameter curve fit with a fixed minimum and maximum experimentally defined as the

average positive and negative controls on each plate.

The results (inhibition MeSADP binding P2Y12, IC50 in mikro M (uM) are shown in Table 3:
Table 3:

Example IC50 [uM] Example IC50 [uM]
1 0.5 51 0.71
10 0.7 52 0.52
33 0.17 71 0.03

Inhibition of Human Platelet Aggregation

Alternatively to a binding assay which measures a compound's ability to bind to the P2Y12

receptor, the effect on cellular function can also be determined. This ability of the compound

can be evaluated in two platelet aggregation assays: in 96-well plates and with the “Born”-

method using single cuvettes.




10

15

20

25

30

35

/| 40 4-{2-[4-(3-Chl oro-phenyl) - pi perazi n-

1-y1l]-2-oxo-acetyl}-3,5-di met hyl- 1Hpyrrol e- 2- car boxyl i
w@2@siissoey cl opr opyl net hyl - am de 443. 25 Exanpl BCHRP2008/004459

1- (4- Brono- 2- net hy1- 5- phenylgiH pyrrol -3-y1)-2-[4-(3-t

rifluoromethyl-phenyl) -

pi perazi n-1-yl]-ethane-1,2-dione 5To a solution of

970 nmg (2.197 nmol)

1- (2- Met hyl1-5- phenyl - 1H-pyrrol -3-y1)-2-[ 4-(3-

trifluoronethyl-phenyl)-piperazin-1-yl]-ethane-1,2-dio
o96-mell Assay® m acetonitrile 981 ng (4.394 mml) Cu(11)Br2

Wriéﬁgb?%dgﬂgagsdﬁolléagtéoeﬁo%éé% vg%rh{égrsrﬂs’%‘sg‘b’geml Sfind s:bgg'{agmgﬁ 2 ml of
AChHA MavaibitratdisatreseeA dieiseast dhe aNiM®agdrigt iwbnledto was transferred
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Iea@%oééélggﬁ%eﬁﬁérﬁgﬁgeﬁr@@ms&%ma—féht af piateltt e pIBMZEHRP). The
PRIYay? fhs RoPSerPRyAch tuhecAsPogied 5 26 deny T avgig qegy over o

cellular Ebraporenstfbiiowingentrifgapor @pprokimalely 4 v ef PRP eval Jelt-idthe tube.
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mlrﬁ%soaﬁgfgml }m?bérﬁefd'&}ﬂﬁm ME&&SG@@&@%H% lrér)lalnln%t leaving a

| oride were m xture was heated at
'aY?rcﬂf Platgiet Pace P?ém@é%?PMBe BTE s olastadfar eard doags dbePRP layer,
preViaGsly ma\tsraﬁ wWad dmumtvmlh Farrdto@(ﬁﬁagmrﬁgnt\(ml\t/‘gg 8§§ﬁpféxamately 3xE8
tate ganic | ayer was drie an
p'ag\%g%%’t ‘5%@?%?%; resi due was purified by HPLC and
Thé jopdn platekt aggregatien dsSHy istperfod#hed incd6-wélkbplates Lising a microtiter plate
(kD )
reaflTeRUA RISty el 16 Bor BB Mecuar pevises)
In the piafﬁeﬁa}ﬂ |oﬁte§t. gompogad a1 0x fipal concentration in NaCl is mixed with 120 yl fresh
PRp%BYch%ﬂe@wr ﬁs%mé’teé/ Hoﬂé\ﬁhy tHafinB@ o Pbkhiod] 95 B Qb ADP is

adc{eé)m % eﬁ‘éé’ﬁ\}’!'x 4 h{s.?dGZ('S“ ST AQP fssufficient (@dpdiice ageIplioads fhe

absencel 5f an inhibitor. The plates are then transferred to the mlcroplate reader and

I perazin-1-yl]-ac l hen r ol 1)
aggﬁﬁﬁ)aglgp I eIy d]ov§E gcﬁ lerﬁtej e rg %ecﬂt g%t&nqﬁjncz ld% ﬁagorggnce at 650
nmpmp [timesafdniontel yith @add'@s &t roinaterinterwals @nd %@ secandsl elobking between
[ 9
oot BB ed PG iEfe olthe sl % elleosidSp P pHBEhn, and are
calgytated trﬁ@ pea enggricatve (AHS) ef the absagbasce Oaﬂdzodf"ﬂlétést 0
‘B Wiethad My (80% of the title conpound. MS 512.17
20Ph r rracol ogi cal testing Human P2Y12
W ctgg%‘ %fé‘?“l e ?'@M é(°'Br“r‘%875?¥5'“ﬂ§§a[9' sYHeesisertang ml of
buf&récEG“tra!EOWﬁmamdoéngdelﬁh(ﬂ@ blobe wB2 Wié?sfél@@:aﬁtwﬁ mig®lypropylene
conrcaﬁa % Fl | n egtuzt:)g i rﬂ)lae\sr) tévegee(%]eartrh ] m& rgrjpﬁt%s taQSI%Oxg at room
temrqb_mra rmthgtdrqsuag éme @grarfm braker. aUBwrQn@QUredea!gamaselldt of cellular
corgbcfh@h%%ggg s‘hP@rHE%I < o HF&?QEWI? dasﬁéRg]&ﬁf @%ﬁl?;‘fer%glcollected
froreeeh fulp apd Boslediorereh dongr. d Qrar"@'p &BEY OV °f srRIVBAERMRONERAIS

folléWih@ BEMrifdGatioR CadpPSIMASKHTBAHIG PRPWSS 1Bt Mthé& SibBSTRYplatSlef
di fication of the ﬁ%eé%gluerre descri bed by Takasaki,

°°”J’e“téﬁt'°“éﬁas dﬁ)ﬁf’“‘“?’i‘rﬁ?‘ 3091 Vol . 60, pg. 432.

The 15 ml tubes containing the pellet of cellular components were centrifuged again for 10
minutes at 1940xg. This pelleted out most particulate blood constituents remaining, leaving a
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WD 2008/ 155022PCT/ EP2008/ 004459 36 As source of P2Y12,
a nenbrane preparation was prepared from Chi nese
woloustiss2Dvary (CHO cells with reconbi nant exptEEBR10081004459
of the human P2Y12 receptor ggcording to standard
procedures. To a 96-well mcrotiterplate the foll ow ng
were added: a) 24 pl of assay buffer (10 nM HEPES, 5
138 MM NaCl, 2.9 mN KCl, 12 nM NaHCG3, 1 mM EDTA- Na
0.1 %BSA, pH 7.4) b) 1 pL conpound in DVSO c) 50 pL
P2Y12 CHO nmenbrane (20 pg/m) and after 15 mn at RT
layet)of Phatgiét Rufor PlarhaiRIPB)3 Ph@ REB-wahoBlldckat fur eéachldosor. NENPRP layer,
C [ )
oS4 BB VES bR it e AR BBl s
plateletgdnbuwithibe PP ansferred to 96-wel |l microtiter
i€pdiform I
Thd I‘\drﬁﬁ{ ﬁét@ﬁ?%@é%g laéz‘.sb? (l):g o %n@n@l@us%HdEWEEﬁsé%sfng twlatelet
aggﬂ%ﬂ%mwﬂeﬂﬁ"“é’nﬁi of ¥ RiofPgta E?’éﬂraf"l’ﬂ ough conpletely wth
in tAe Bddaly icwite 40k dt Rstcvmpalihd Mepdox fumlcbﬁce\h&a@mwnmb fsQhiked with

oo T PRbrrec eubared e 2mouBs BR MR Pathufing,Faoping et

incubayloro pexriaa, g it of\&50 vt ABP is ddded testhd eeagtioromid: This glditionTofeADP is

S R AR PR T L5y
meaBecbOES 6319“1’(%131 HEdeitht16200apmh stiksing.. Resiis oidpe g$say lage expressed
as % |Ml€4ﬁcm %@ a?’éeélc%%?éoe&| rﬁgklrﬁhrﬂzagbt“eg%&t @maRV&'atea Ul¥Rr curve

sealed filterplate were i ncubat 2 hours at room
(chéﬁf)@eétbé?@a“% QYREP BB Scinti | | ati on Counter was
used to measure counts. The binding of conmpound is
expressed as a % inhibition of specific binding,
defined by subtraction of the background with 1 nM
ADP. Conpounds were diluted as 10 mM DVMSO st ocks and
tested in a four-point, five-fold dilution 20 series
run in triplicate beginning at 10 pM fi nal
concentration. Data were anal yzed using a
four-paraneter curve fit wth a fixed m ni num and
maxi mum experinmental |y defined as the average positive
and negative controls on each plate. The results
(i nhibition MeSADP bi nding P2Y12, I1C50 in mkro M (pM
are shown in Table 3: 25Table 3: Exanple | C 50 pM
Exanple 1C 50[pM 1 0.5 51 0.71 10 0.7 52 0.52 33 0. 17
71 0.03 Inhibition of Human Pl atel et Aggregati on
Alternatively to a binding assay which neasures a
conpound's ability to bind to the P2Y12 receptor, the
effect on cellular function can al so be determ ned.
This ability of the conpound
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in 96-well plates and with the "Born"- nethod using
wa@reghissoeuvettes. WO 2008/ 155022PCT/ EP2008/ 0OPEBHBPRH8/004459
96-wel | Assay: Wol e bl ood wag col |l ected from healthy
vol unteers using 20 m syringes containing 2 m of
ACD- A Aqua-Citrat-Dextrose-A, Fresenius). The
anti coagul at ed whol e bl ood was transferred into 15 n
pol ypropyl ene coni cal tubes (10 ml per tube). The
tubes were centrifuged for 15 5m nutes at 150xg at
Claim®m t enperature w thout using the centrifuge brake
This procedure leads to a pellet of cellular
conmponents and a supernatant of platelet rich plasm
1. (PRR) mg dﬁﬁ?rhﬁ%qr was col |l ected fromeach tube and
" pool ea or each donor. To avoid carry over of cellular
conponents fol | owi Rd2cent R1BudRb.i on, R&pproxi mately 5

m of PRP wag4depHt in t ube. Yhe(pl atel et
conggont gat i o was\defer m hed ' Coppter Counter.
10The 15 bes/ coht ai nf hg s et of cellular
conponent ntriffoged agai ar 10 mi nufles at
1940xg pel | gt ed Riut RigstR@arti Ral ate bl ood
consti B&ent S mai ni ng, |eaving a |layer of Pl atelet
Poor Plasma (PPP). The PPP was col |l ected for eawlerein

dongy 1e Plﬁ drb@VEhtomPr €vi ously set aside, was
dil'uted wi k! EPF’&%/O a'tinal concentration of

appr oxi rﬁit eI y%x% Pvhtel ets/m with the PPP. 15The
human plgtel g oﬁtggﬁ-:]ag@ge%bqgﬁ%@?@gcléa?ﬁyg%fhfe%rﬁ;%l&amyl is unsubstituted

96-wel | plate
( Spect r advimonb}, di oBBiéubdtitutedSatié pdnderttly @f 50 analiea by halkvgen,

('\;/glnggﬂlnd at 1(1659(9‘? ) a"{y%ngg @%1?1%%}%%&@%2& er?‘ is unsubs ituted or
with 1_20n@+o-fcraﬁlmsBBanmeduidemﬁmahw/obffoaé aﬁotmarrhytwﬁi, or

Foll o eriod, 15 pl, of 40 pM ADP .
is ad\é\ne to t‘:‘f@ (?Aéaa@iy egﬁ eXOCnyHl g%%ragx' r{e?eaﬂcygkypuﬁ\gpnosor bicyclic
suffi ci efid cbRtaingBUE 85 APYESBBH bRMs| dhd R reDamseE&e of the ring

an inhibitor. The pl ates h nsferre
ot opl dPEON AR 2R Bich el Sh | bAREAEEosHoT pirogen,

m nut es.sulfireorioryggenument  set tings include: Absorbance

o 950 WUy By AP ORR, Bcbrsme

r eadi ngdndgpendgsntly of onecanetheBBCR1Resul t s of the assay

ar eE%xprﬁsseq R%aldhtivdRg bi tion, and are cal cul ated

usi ng area under_curve (AUC) of t he absorbance over 20
nmi nut es.2)25" BYPOMA hod: Whol e bl ood was col | ect ed
from heat hy @Qj(gpt eers using 20 m syringes

con&gl ni N9 2 of t;tuffered Citrate. The

ant ¢ Badlil at Q?ﬂdr\%‘?ﬂ oM %Bod was transferred into 15 ni
pol ypr oyl ene(Coely)ehtyl,t ubes (10 m per tube). The
tubes were centrjfuged for 15 mnutes at 340xg at room
t enpefsat Ur e V\ﬁcﬂhQﬁ)ta%%,l ng the centrifuge brake. This
procedurg | eads, Lo a peI l et of cellular 30conponents
and a su ernat ant of platelet rich pl asma (PRP). The

PRP | ayet) was(Cudta)etvsaetG@nOeRth tube and pool ed for

eac,!g4gor1| H goparry over of cellular conponents
follow n% cen? ¥u a?fl?]on approximately 5 m of PRP

was | eft2)in t(lﬁ?e Qa)t?ékw The pl atel et concentration was
det erm ngd us r. The 15 m

t ubes cont ai nCngC nFech ofﬁiﬁgl | ul ar conponents
were cenfri fu@@b@%éﬁyl&ﬁé@l@) BFisput es at 1940xg.
This pelleted out nost particul ate bl ood constituents
remai ning, leaving a WD 2008/ 155022PCT/ EP2008/ 004459
38 | ayer of Platelet Poor Plasma (PPP). The PPP was
coll ected for each donor. The PRP | ayer, previously
set aside, was diluted with PPP to a final
concentration of approximately 3xE8 platelets/m wth
t he PPP The human pI atel et aggregatl on assay is

Y I L N e . - " D T



10 nmeasured over 6 mnutes at 37C wth 1.200 rpm
stirring. Results of the assay are expressed as %
w0 pdwshsIoenn, and are cal cul ated usi ng maxi num PCT/EP2008/004459
aggregation (Trmax) or area unger curve (AUC) of the
absor bance over 6 mnutes. WO
2008/ 155022PCT/ EP2008/ 004459 39 Clainms 1. A conpound
of formula |, - RI2R13 R5 R40 ) R1-E JB-D R11 R10 R9
R3wherein 5R1 is 1)hydrogen atom 2) -(Cl-C8)-alkyl,
3) -(C0-CA4)-al kyl ene-(C3-C8)-cycl oal kyl, wherein
cycl oal k3)l i s(GgGgibstiotiyleG(@FORABOer, di - oOr
trlsubstltuted i ndependent|y of one anot her by
hal ogen,®4) halegems) - al kyl ene- (C6-Cl4)-aryl, and
\AhEA@'s’EIéUtedfrdrﬁo%éHh&irﬁbm-@H,Or 10mono-, di- or

trigubs ed | endent |y, of one another by R15, or
5) § t'?fﬁﬁdlféﬂ”k?' 8 %%SWeo(g&cl yl, wherein

hetlnsacybl yl alcpvatemtd:ood, bi cyclic and contains 3 to 15
ring car%aon af and wherein one or nore of the ring

carbon atons repl aced by 1, 2, 3 or 4 heteroatons
chosen fdom n'ict*izogen suI fur or oxygen, 15and V\,herei n

a 0 bst t.ed ar
tri o Ao REanY Recle MERTRb i Eretle Sholliglecs) farh, ¢
i s1l)ha cawdtoget atsond, 2) - NH-C(O) or 3) -0- C(O) 20R2
' S ))hydr€9-%ﬁ(§lf<ﬂmﬁ§)érelg)a1k(ygé %gbsﬁ&u@ﬁlor n‘Bﬁo-' di- or trlsubstltuted
(Cl C8) indd deptenig-o€6109 arbift ®y habRdn,i s 1) hydr ogen at om
3) -(Cp-C4)-alkylene-O-R16,

4) halogen,

5) -(Cp-Cy)-alkylene-O-(C1-Cg)-alkylene-O-R 16,
6) -NO>, -

7) -CN,

8) -(Cg-C4)-alkylene-N(R16)-R17,

9) -(Cg-C4)-alkylene-C(O)-R16,

10)  -(Cg-C4)-alkylene-C(0)-O-R16,

11)  -(Co-Cy)-alkylene-C(O)-N(R16)-R17,

12)  -O-(Cq-C4)-alkylene-C(O)-O-R16,

13)  -O-(Co-Cy)-alkylene-C(0)-N(R16)-R17

14)  -(Cp-Cg4)-alkylene-(C3-Cq5)-heterocyclyl, wherein heterocyclyl is un-substituted
or mono-, di- or trisubstituted independently of one ancther by R14, or

15)  -0O-(Co-Cg4)-alkylene-(C3-C15)-heterocyclyl, wherein heterocyclyl is un-
substituted or mono-, di- or trisubstituted independently of one another by R14,
or

RS and R6 or R6 and R7 form together with the atoms which they are attached to a 5-,

6- or 7- membered carbon ring, wherein said carbon ring is aromatic, partially

unsaturated or saturated, or in which one, two or three of the 5 to 7 ring carbon atoms

are replaced by heteroatoms such as nitrogen, oxygen or sulphur, and wherein said

carbon ring is unsubstituted or substituted one, two, three or four times by R15,
R10, R11, R12 and R13 are independently of one another selected from
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2) -(C1-C8)-al kyl, 3) -(C1-C8)-al kyl ene-C(0)-0-R16, 4)
-(C2-C6) - al kenyl ene-C(0)-0-R16, WO

WQQO®8M131H2D22PCT/ EP2008/ 004459 40 5) - ( C3- C8) - cyrCDEP109$/604459

2.

C(0)-0-R16, or 6)hal ogen, A igq selected from oxygen
atom or N-CH, B is selected fromnitrogen
atomor CH, 5D isl)a covalent bond, 2) -C(0)- or 3)
-CH2-, R5, R6, R7, R8 and RO are independently of one
anot her sel ected from 1) hydrogen atom

102) - (C1-C8)-al kyl , wherein alkyl is unsubstituted or
nmono)y , diydrogentatansubstit ut ed i ndependent |y of

one,anot her by _bhal ogen, 3)-(C0-C4)-al kyl ene- O R16, 4)
hal Jgen, € Cg{ffgﬁw _al kyl ene-0- (G
- C83y al kybene- O- R16, 156)- N2, 7)-CN,

8) - H al kyl ene- N(R16) - R17,
9) - %)co gﬁ% bal kyl ene- C(0) - R16,

10) R{4B-I@gea) OH, efe-(Ch &)g)@ikif 89-(C1-Cg)-alkyl, -CF3, -O-CF3, -NO2, -CN
2011) < {_'@4 C4) - al kyl ene-C(0) - N(R16) - R17, 12)

- 0-'cDHes) - al kyl ene- C(0) - 0-R16, 13)

- 0- k@.s@@og@h‘%rﬁt‘(@@@mM R 6¢; %%5) Zlk§h4)c -O-CF3, -NO», -CN,

al’kyl ene-( 15) - het ef wther ei
het @r(ewcn Roe) e N (YT |-6(@)elw2 or - NH2, or

gggltgfq%PcHX rq%riata I Su&Sté )uatlky?lorl ?(9 8 )ngl?yqeney C3-Cg(3 -cycloalkyl,
2518)7 @- r(y@%ggmmm (Gl SN GHS) - het er ooycl I

wherein hetéerocyclyl is Un- substituted or nono-, di-
or R#7 anbB16 form e@ethed wie htenirogen atoro trawhisivthig areaftartiet] a 5-, 6- or

or Rﬁnéﬂﬁerﬁ@cé&oﬁ@ngamegm éé?cf EQrB&'gt‘Hd'\@ hnﬂt&rgteﬁrb? sé\hfé‘@i orin

whi ch ar e nmber ed
car‘ﬁ'ﬂiﬁh Pneh gno V\HB?eéloﬁ”?a? fe 7crm9(f@fmn|aﬁ<gn$ §reec?rdﬁ%ad| Ry heteroatoms
par §Ucala%)ﬁut%@5:ms:aygaradr%dlpanr sad whakRdaidWaron ridgii€linsaB&ituted or

r opt Beubies e, BRe o ek BRIP: r ogen, oxygen or
sul iptall theirastetesib@naicrfoma ahdoaixtnces theraf in anwm'u,tmmitmart ed
aﬂ%%&;g %&ﬁglep%?e@%t ar et mggpgad;gﬂyt Io?egngyar%?her
sel ected from
A compound of formula | as claimed in claim 1, wherein
R1is 1) -(C4-Cg)-alkyl,
2) -(Cg-C4)-alkylene-(C3-Cg)-cycloalkyl, wherein cycloalkyl is selected from
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cyloheptyl or cyclooctyl and is
unsubstituted or mono-, di- or trisubstituted independently of one another by
halogen,
3) -(Cg-Cy4)-alkylene-(Cg-C14)-aryl, and wherein aryl is selected from
phenyl, naphthyl, biphenylyl, indanyl, anthryl or flgorenyl and is unsubstituted or
mono-, di- or trisubstituted independently of one another by R15, or
4) -(Co-C4)-alkylene-heterocyclyl, wherein heterocyclyl is selected from
acridinyl, 8-aza-bicyclo[3.2.1]oct-3-yl, azaindole ( 1H-pyrrolopyridinyl),
azabenzimidazolyl, azaspirodecanyl, azepinyl, azetidinyl, aziridinyl,
benzimidazolyl, benzofuranyl, benzothiofuranyl, benzothiophenyl, benzoxazolyl,
benzthiazolyl, benztriazolyl, benztetrazolyl, benzisoxazolyl, benzisothiazolyl,
carbazolyl, 4aH-carbazolyl, carbolinyl, chromanyl, chromenyl, cinnolinyl,
decahydrochinolinyl, 4,5-dihydrooxazolinyl, dioxazolyl, dioxazinyl, 1,3-
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WO 2008/ 155022PCT/ EP2008/ 004459 41 1) hydrogen atom
2) -(C1-C8)-alkyl , 3) =0 or 4) -OH, 5R14 is hal ogen,

WO Cg/159022 - (CL1- C8) - al kyl, -0-(CLl-C8)-al kyl, - QFSI/EP2008/004459

-0-CF3, -N®2, -CNor -N H2, 45 is hal ogen, -OH
-(C1-C8)-al kyl, -0-(C1-C8)-alkyl, -CF3, -0-CF3, -NO2,

-CN, -C(0)0OH, -C(0)0-(C1-C8)-al kyl, -C(0)NH2 or -NH2,

R16 is hydrogen atom -(Cl-C8)-alkyl or

-(C0-A4) - al kyl ene- (C3-C8) -cycl oal kyl, 10R17 is

hydrogen atom or -(Cl1-C8)-al kyl, or R17 and R16 form

t oget herdioxblahylt H2-ditixblenge3)3-alionofit 1304 oittddwiriyh &yH- 6 2-dithiazinyl,
attache 7 ' . rein
ate Ca‘r?jbhgd%furﬂ[g 3-@-tet7ahg$?3fﬂ?§ﬁ€y ‘?ur%r%ﬁ k%ﬁ%rzér%@gvpudggo‘ipﬁh,

whi ch omeldam}mylumldazpkvle1Ufmctazely5|rﬁ9hnvl iridaliginyhrindelyl, 3H-indolyl,
at oms ars%b@ﬁzfgftﬂgﬁql g%ﬁ&pﬁﬁﬂ@ nglr%hﬁ\“tlgd?ml isoquinolinyl
oxygen or su wherel n said carbon Ting

unsubst |(lPeanéTéldQﬂO'Y!DB@QﬁB@F?'Y'uF@‘G'aé?ﬂ@'nY{ wethiazglinyd '%ﬂ*a?r%ﬂr
tinmes bysoRdzlinyl ﬁs@laholtdhﬁl - .&@E&mylsw@;slp@raim TordRslinyl,

m xtures thereof

phys! of JPARITY. SPePupEcal Sxesiatai b raiazo. 1.24
f or mul a okadiszoyl,ali, 1B-dxadiazolydi118,4-oxadeeoB, 1, 260681thiepanyl, 1,2-

%g E % %thlo’al?él Liaoxprepapy) 1-20%PANdyToxaginy d 4oxazinyl,

cycl oal loyazqhglnsdecmcolml pxarolyt pétoy, cqutanytybwmtjtrsdlnyl

cycl Ope%B¥r'1antf9¥lﬁ"ypBﬁéﬁgzmyl‘:%%ﬁ‘@&myl %ﬁe%{hﬁmtdﬂenmmyl

is unsubstituted or ri substit
i ndepend®@Bthelagingf p'BW@Z'EY{O’P'H@fd”'MI PF?&'P'@Q'@ Rurinyl, pyranyl pyrazinyl,
253) - ( Cyfaddlidrlyk yyRBemyIChyreddhI- Byiridhziny® By riddbxa Iy, siidbimidazolyl,

| ecte h . “napht hyl . hepyl yl,
| ndany! YRR GO ERp Pt A ey rplsinogy
rmn:)h @iyrroliowl, PHipytrbigk pyrediyecyuinadelipgh deindlingl, aH-quirelizinyl,
anot her _b
wher ei n qﬁ}é.{; %ﬁ'ﬁ%’y‘g‘?‘“‘fd&]‘d'%ntemé ?Aﬂlﬁ%b@&&g@hg{&%ﬁ&%'
8- aza- bﬂ@ps@y@ypgu|Qolm}llot§traI:gydytpfuraazlaiehglmdeop(yranyl tetrahydropyridinyl,

1H pyrr dieirydrbfhidphbayl, t&pﬁ%@p?&%’zﬂl‘j@ﬂ qlyk. thladlazmyl 1,2,3-
azaspi rodecanyl , azepinyl, "azeti di ny azirid

yl
benzi m da3H3AY!, 1&%%@% 1,2 %&%miybfu%mdlazo yl, thianthrenyl,
benzot hl1®ﬂh%ﬁb‘\kll, 1 b&ﬁléﬂnﬁzﬂhyﬂlamml’lﬂ {hiz239|, ‘_tHlazonl thiazolidinyl,

benztriazo en oxazol L
FEATAL 23NN T A e —"
car bol i thiétany thiomarphbolinyt; inioprenglyl, thiaphaoyl j thippyranyl, 1,2,3-triazinyl,

decahyd 1%3&%9%&”}’5 '5- tflazr?rlﬂ' 1@%%‘%@?9'2' ftYllazolyl 1,2,4-triazolyl, 1,2,5-

di oxazol
2008/ 15W2|Wﬁmle%yl@od4%hwl @ndjsoingrbstituted or mono-, di- or
1, 3- di oxd,B&lted %dg?éﬁd@mﬂlc;f oRe 4h@katdyire; nyl
6H—1 5,2-dithiazin

rﬁ/'&rofbro[écg"aﬂﬂ PP%ydrofuranyl furanyl,
fur azanyg), iaNdazohidti nyl, im dazol i nyl, i m dazol yl,
1H-|nda IyI indol i nyl, indolizinyl, i ndol ylI ,
3H i ndoI i¥§0hz of ur anyl, isochromanyl,
| S(ledaza)l yI hydr@gnnraﬂ@monyl i soi ndol yl, isoquinolinyl
5(benzi gi daz lQ thlazolyl i sot hi azolidinyl,
i sot hi a??)l [ nqp{ ggoggol yl, i soxazol i nyl,
I saG&izol1)di ny(bq -Gy)iatkgkazol i nyl , ket opi perazinyl,
norphollnyl napht hyri din octahydr0|squ|noI|nyI
oxadi az@yl , ?1‘23&?'%‘9('88?%9}9 161, 2, 4- oxadi azol yi ,
1, qq45,so>ﬁ?d| aﬁﬁiré@#en alon?i 4- oxadi azol yl,

2- oxa-_t hi epan - oxat hi ol anyl, 1, 4-oxazepanyl,
1 2- oxa# nyl ; (CZ CIB)@%&EY'W C(Q)-QRdkazi nyl ,
10oxazoI|d|nyI oxazol i nyl , oxazolyl, oxetanyl,
oxocanyl , phenanthridinyl,
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phenant hrol i nyl, phenazi nyl, phenot hi azi nyl,
phenoxat hi i nyl, phenoxazi nyl, phthal azi nyl,

weer@enssoenyl , piperidinyl, pteridinyl, purinylPCI/EP2008/004459

pyranyl, pyrazinyl, pyrazoliggnyl, pyrazolinyl,
pyrazol yl, pyridazinyl, pyridooxazolyl,

pyri doi m dazol yl, pyridothiazolyl, pyridinyl, pyridyl,
pyrimdinyl, pyrrolidinyl, pyrrolidinonyl,
15pyrrolinyl, 2Hpyrrolyl, pyrrolyl, quinazolinyl,

qui nol i nyl, 4H qui noli zinyl, quinoxalinyl,

qui nucl i3yi nyHC11Gy)alldgyatr of ur anyl ,
tetrahydr0|SOQU|noIinyI, t et rahydr oqui nol i nyl,

t et r ahy & of uP@Ag8": t et r ahydr opyr anyl ,

t etA BhRgRERAYbhdxpYen atbmtdrali®Hr ot hi ophenyl , tetrazinyl,
tetrazolyl,  6H 1. 2 5-thiadiLgzinyl, 1,2, 3-

t hi Ei38%§ﬁ99|f',°”‘1’3"52?9f-”t amar oo, yl, 1,2, 5 thiadiazol yl
1, D K-t Ny adi az;o‘l/ghént bohd,ant hrenyl , 201, 2-t hi azi nyl,

13th| Fln éz.)f_,lthiazinyl, 1, 3-thiazolyl,
t hi azoly t hi %\ idinyl, thiazolinyl, thienyl,
thi etangl, thEEpot hi azoI yl, thi enooxazol yl,

E E:,%,g N ? aX%R%t & e%?%ntlg Sy ? W DL ted from

1, 2)3- tmyarpgﬁyht,om 2, 4 tr|a2| nyl , 1 3 5-triazinyl,

1, 2)3 tr} I3z yA y|1 2,3-triazolyl, 1,2,4-triazolyl,
1,2/5- triaz IyI 1, 3, 4- trlazolyland xant henyl, and is
unsnbstlauj@ubakymnammR16d| or 25tr|subst|tuted

i nd pen?'entl of one another by Rl14;, Eis 1) a

covl ent™@88/Y, 2) -NHC(0)- or 3) -0-C(0)-, R
I's 58) hiGhOgedkyenerd-QC1-8@)-aRylene-OF6C8) - al kyl, R3 is
1) 6)-(C1&828)-al kyl, or

7) -CN,

8) -(Cp-C4)-alkylene-N(R16)-R17,

9) -(Cp-C4)-alkylene-C(O)-R16,

10)  -(Cp-Cg4)-alkylene-C(O)-O-R16,

11)  -(Cp-Cy)-alkylene-C(O)-N(R16)-R17,

12) -O-(Cp-C4y)-alkylene-C(0)-O-R18,

13)  -O-(Cg-Cy)-alkylene-C(O)-N(R16)-R17

14)  -(Cp-C4)-alkylene-(C3-C15)-heterocyclyl, wherein heterocyclyl is as defined
above and is un-substituted or mono-, di- or trisubstituted independently of one
another by R14, or

15)  -O-(Cp-Cy)-alkylene-(C3-C45)-heterocyclyl, wherein heterocyclyl is as defined
above and is un-substituted or mono-, di- or trisubstituted independently of one
another by R14, or

RS and R6 or R6 and R7 form together with the atoms which they are attached to a 5-,

6- or 7- membered carbon ring selected from cyclopentyl, cyclohexyl, cycloheptyl,

cyclopentenyl, cyclopenta-1,3-dienyl, cyclohexenyl, cyclohexa-1,3-dienyl, cyclohexa-

1,4-dienyl, cycloheptenyl, cyclohepta-1,3-dienyl, cyciohepta-1,4-dienyl, cyclohepta-

1,3,5-trienyl, phenyl, 1,4 diazepane, 1,2-diazepine, 1,3-diazepine, 1,4-diazepine,

diaziridine, diazirine, dihydroimidazolone, dioxazole, dioxazine, 1,4-dioxine, dioxole,



10

15

20

25

30

2) -(Cl-C8)-al kylene-C(0)-0-R16, R4 is 1) hydrogen
at om 2) -(C2-Co6)-al kenyl ene-C(0)-0-R16, WO

WQQO®8M131H2D22PCT/ EP2008/ 004459 43 3) - (Cl- C8) - aPKI/EPIINS/004459

4) hal ogen, A is selected frgg oxygen atomor N-OH,
Bis selected fromnitrogen atomor CH 5D isl)a

coval ent bond, 2) -C(0)- or 3) -CH2-, R5, R6, R7, R8
and RO are independently of one another selected from
1) hydrogen atom 102)-(Cl-C8)-al kyl,

3)-(C0-CA)-al kyl ene-O R16, 4) hal ogen, 5)

- ( CD3@xoleh& Vi, :Bﬂlex@arﬁéﬁur%)lmmbkolé amnitagdling Gmidayolide? ,

152%1 %5)"08 r%qge lsothlaé} 8)'“&%67‘&%’6 |§]Iﬁ)azohne |so>2azole isoxazoline,

CEQ)@d:)JhMekywem‘@hl@( 0)2-0xaRlhigpariel )1 2-oxathiolane, 1,4-oxazepane, 1,2-

20%’5 %E %%l ky?)azNe }olg']eRféazole [1,3,4]oxathiazinane 3,3-

dioxide, oxazmdlne oxazolidinone, oxetan, oxirane, piperazine, piperidine, pyran,
pyrazine, pyrazole, pyrazoline, pyrazolidine, pyridazine, pyridine, pyridinone,
pyrimidine, pyrimidine-2,4-dione, pyrrole, pyrrolidine, pyrrolidinone, pyrroline,
tetrahydrofuran, tetrahydropyran, tetrahydropyridine, thiadiazine thiadiazole, 1,2-
thiazine, 1,3-thiazine, 1,4-thiazine, 1,3-thiazole, thiazole, thiazolidine, thiazoline, thienyl,
thietan, thiomorpholine, thiomorpholine 1,1-dioxide thiopyran, 1,2,3-triazine, 1,2,4-
triazine, 1,3,5-triazine, 1,2,3-triazole or 1,2,4-triazole, and wherein said carbon ring is
unsubstituted or substituted one, two, three or four times by R15,

R10, R11, R12 and R13 are independently of one another selected from

1) hydrogen atom,

2) -(C1-Cg)-alkyl or

3) -OH,

R14 is halogen, -OH, =0, -(C1-Cg)-alkyl, -O-(C1-Cg)-alkyl, -CF3, -O-CF3, -NO»p, -CN
or -NH»,

R1S is halogen, -OH, -(C4-Cg)-alkyl, -O-(C1-Cg)-alkyl, -CF3, -O-CF3, -NO5, -CN or
-NHo,

R16 is hydrogen atom or -(C1-Cg)-alkyl,

R17 is hydrogen atom or -(C1-Cg)-alkyl,

in all their stereoisomeric forms and mixtures thereof in any ratio, and their

physiologically tolerable salts.

A compound of formula | as claimed in claims 1 or 2, wherein
R1is 1)  -(C4-Cg)-alkyl,
2) -(Cp-Cp)-alkylene-(C3-Cg)-cycloalkyl, wherein cycloalkyl is selected from
cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl,
3) -(Cp-Co)-alkylene-phenyl, or
4) -(Cp-C2)-alkylene-heterocyclyl, wherein heterocyclyl is selected from

furanyl, pyridyl or tetrahydropyranyl,
Eis 1) a covalent bond,
2) —NH-C(O)- or
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13) -0-(C0-CA4)-al kyl ene-C(0)-N(R16) -R17 14)
-(C0-A) - al kyl ene- (C3-C15) - heterocycl yl, wherein

or nono-, di- or trisubstituygd i ndependently of one
anot her by R14, or
2515)-0-(C0-A) - al kyl ene- (C3-C15) - het erocycl yl ,
wherein heterocyclyl is as defined above and is
un-substituted or nono-, di- or trisubstituted

I ndependently of one another by R14, or R5 and R6 or
R6 and By foradOpether with the atonms which they are
attﬁgge% L9 %15b 6- or 7- nenbered carbon ring

sel ledy998ﬁ1 &E}opentyl, cycl ohexyl, cycl oheptyl,
30T isopnt erlfl(;CHyatdybpent a- 1, 3- di enyl, cycl ohexenyl ,
cycl ohexa-1, 3-dienyl, ¢ -1, 4-di enyl,

cycl oheﬁ)lenyF@%@‘@T%@S%%@?g)?%senyl ,

cyckoReny a- 1hdardhdinmbm, cycl oheptal, 3, 5-trienyl,
phenyl, 1,4 di azepane, 1,2-diazepine, 1, 3-diazepine,
1, 4- di aZépi né‘?th"t‘ﬂy%fﬁq(@‘ﬁém%ioézi rine,

di hydr oi3yi dazglang-algi, oxazol e, di oxazi ne, 1, 4-di oxine,
di oxol e, WO 2008/ 155022PCT/ EP2008/ 004459 44

1, P Hisslestesfom axygeralontrdhOH. f uran, i mi dazol e,

I m gl azselecitR fromhifléged! dtéth e cHI m dazol i di none,

i SO hia%gle, isothlﬁgolidine, i sot hi azol i ne,

i 501'8, | 86R¥UMPARY: i soxazol i di ne, morphol i ne,

1, 2- oxa2) hi epa(@®@): od, 2- oxat hi ol ane, 1, 4-oxazepane, 1, 2-
oxazi ne,. 1, 3-gxazine, 1, 4-oxazine, oxazolone, oxazole,
[1,3,4]o%athiaz?nane 3, 3- 5di oxi de, oxaziridine,
oxaz@!R'de_dRmpmeancokeiaemindépénﬂaﬁt@,of Dh@iﬁﬁcﬂﬁér&él,ecteld_from

pi pgeri din ran, pyrazine, pyrazole, pyrazoline,

pyr zolfwﬁﬁgg¥ﬁvp$dazine, pyri di ne, pyridinone,

pyr2)m di-t-Cpyalkylki di ne- 2, 4- di one, pyrrol e,
pyr$olidig§ pyrrolidi none, pyrroline,

tet)ahydp' U?an, t et rahydr opyran, tetrahydropyridine,
t hi4di azhloend,hi adi azol e, 1,2- thiazine, 1,3-thiazine,
1,45thi LAe, 1, 3-thiazole, thiazole, thiazolidine,
thigzoline, t hi enyl, 10t hi etan, thionorpholine,

t hi @nor pRIGiren) BlkylenedxRd@ t hi opyran, 1,2, 3-triazine,
1,2n4- thazine, 1,3,5-triazine, 1,2,3-triazole or

1, 2)’4-tr1aZol e, and wherein said carbon ring is
unsgjbsti-ENt ed or substituted one, two, three or four
tiqss by 5, R10, R11, R12 and R13 are independently
of Une arnbeher selected from 1) hydrogen atom

15240)( Cle@prfd, kyl or 3)-OH R14 is halogen, -OH =0,
-(CL-C8)-al kyl ., -0-(Cl-C8)-al kyl, -CF3, -0-CF3, -NO2,
N Br -'H(lee,gﬂi‘fs i s hal ogen, -OH, -(Cl-C8)-alkyl,

- 0-{F1- CB)g-ahkytkylenedE@)-NRI1EHR17,- NO2, - CN or 20- NH2,
R16 is h\t/)drogen atomor -(Cl-C8)-al kyl, R17 is

hy dFBgenPaCark oralkylens-&8)-OaR1§1, in all their

st ey g0i sgryer i<\ f r K\ 1 hereof in any

ratf , aﬁgeﬂﬁ&)ﬁﬁgﬁﬁg?gﬁ%gpigvrﬁ$fﬁlerable salts. 25
3. A15) onpOoL(Bq-Cy)-afkgleneHpipelidiag@, of ai ned in clainms 1 or 2,
wherein Rl

i S 1)-&&1-Cﬂ2-alﬁyL . .
2) -ROBIEDS 05 RR SN RE Tereatoggineryit the plems whighdhey fre attached to a ring

g));;éléﬂtéﬁ}éf;ém $,g$cﬁd>?§b?§dl>lyfrblgm L apentyl. on cyglohexyl
30 )RJ?ES 32_3%/% eﬁrg_lrbq?gﬁe/(cfe’n 2? on another selected fram
1)

hydrogen atom or
2)  ~(Cq-Cy)-alkyl,

is as defined above and i s un- subSt/EP200&ah4459



10

15

20

25

30

-0-
. /(compound of formula I as ¢la

4) - (Q0- C2) - al kyl ene-heterocyclyl, wherein heterocyclyl
is selected from furanyl, pyridyl or

W edosakspelr opyranyl, E isl)a coval ent bond, 2)-MNFEPD)S/004459

or WO 2008/ 155022PCT/ EP20084804459 45 3) -0-C(0)-, R2
is hydrogen atom R3 is 1)-(Cl-C4)-al kyl, or
2)-(Cl-C4)-al kyl ene-C(0)-0-R16, 5R4 is 1)hydrogen
atom 2) -ethenylene-C(0)-0-R16, or 3) -(Cl-C4)-al kyl,
A is selected fromoxygen atom or N OH, B
Is selected fromnitrogen atomor CH 10D isl)a

CcoVRY &igthy@géh atdin orQ(@)) C4)ealkyB)andCH2-, R5, R6, R7, R8
and_R9 are independentl of one anot her selected from
1) r@bi'r'ééwﬁfoa%ﬁﬁomﬂz§c1c )-34).- al kyl , 3)-0-R16, 4)

ZBQEEL@W sg%re&%q%r%qgm}\l%d X\‘)(J% &é%of%ll gly)J r%?_? anme@P
- C(myysiglogically tQIS@b)eS(a@E C4) - al kyl ene- C(0) - N(R16) - R17,
13) -0-(C1-A4)-al kyI ene- C(0) - 0- R16, 14)
PR OPn;eNd lrl?]élg)lms 1to 3, wherem

R1is -phenyl,
Eis a covalent bond,
R2is hydrogen atom,
R3is 1) -(C1-Cg4)-alkyl, or

2) -(C1-C4)-alkylene-C(O)-O-R186,
R4is 1) hydrogen atom or

2) -ethenylene-C(0)-0O-R16,

3)  -(Cq-Cyralkyl,
Ais oxygen atom,
Bis nitrogen atom,
Dis acovalent bond,
R5, R6, R7, R8 and R9 are independently of one another selected from
1) hydrogen atom,
2) ~(C1-Cy)-alkyl,

3) -O-R16,

4) chlorine,

5) fluorine,

6) -0-(C1-Cy)-alkylene-O-R16,
7) -NOy,

8) -CN,

9) -NH»,

10) -C(O)-R186,

11)  -C(0)-O-R186,

12) -(Co-Cy)-alkylene-C(O)-N(R16)-R17,

13)  -0-(C1-C4)-alkylene-C(O)-O-R18,

14)  -O-(C4-Cy)-alkylene-C(O)-N(R16)-R17 or
15)  -O-(C4-Cy)-alkylene-piperidinyl, or



10

15

20

25

30

35

15) -0-(Cl-CA)-al kyl ene-pi peridinyl, or R5
and R6 or R6 and R7 formtogether with the atons which

wWao beg/155022 att ached to a ring 30sel ected from PCT/EP2008/004459

1, 4-dioxine or pyrrole, R10, 411, R12 and R13 are

i ndependently of one another selected from 1) hydrogen

atomor 2) -(Cl-C4)-alkyl, WO

2008/ 155022PCT/ EP2008/ 004459 46 R16 i s hydrogen atom
-(Cl1-CA4)-al kyl, and R17 is hydrogen atom or

-(Cl-A4)-alkyl, in all their stereoisonneric fornms and

m xR%eedRE lbeRéahd RA femytogethenwithethe atonesi which they are attached to a ring

phys] I salts. 5 4. A conmpound of

for%ﬂ%&ﬁ&% %déé)ﬁled‘;%ﬁraﬁa ime 1 to 3, wherein RL is

- phRHyIR11, RE2 wcbl&%@rerﬂac'bemdrom atsmhydr ogen atom

10 ¥ a

2) 3(31(361'?&br0gg4k-y & {C( 4) é-mdig,ndm is 1)hydrogen atom

or R)7 isdiytieggh ehomdt(@1—04)mm 3) -(C1-CA4)-al kyI 15A

IS .0X tom rogen .at om a coval ent, bond,
g R St i TR S TR T
sel pysieldglkalytolé)dbledsattgen at om 202) - (Cl- C4) - al kyl
3)-0-R16, 4) chlorine, 5) fluorine, 6)

-0-(Cl-A4) - al kyl ene- O R16, 257)-NQO2,

A compound of formula | as claimed in claims 1 to 4, wherein the compound of formula
lis

1-(2-Methyl-5-phenyl-1H-pyrrol-3-y1)-2-[4-(3-trifluoromethyl-phenyl)-piperazin-1-yl]-
ethane-1,2-dione,
1-(2-Methyl-5-phenyl-1H-pyrrol-3-yl)-2-(4-phenyl-piperazin-1-yl)-ethane-1,2-dione,
1-[4-(3-Methoxy-phenyl)-iperazin-1-yl]-2-(2-methyl-5-phenyl-1H-pyrrol-3-yl)-ethane-1,2-
dione,
1-[4-(3-Chloro-phenyl)-piperazin-1-yl]-2-(2-methyl-5-phenyl-1H-pyrrol-3-yl)-ethane-1,2-
dione,
1-[4-(4-Chloro-phenyl)-piperazin-1-yl]-2-(2-methyl-5-phenyl-1H-pyrrol-3-yl)-ethane-1,2-
dione,
1-[4-(3-Methyl-phenyl)-piperazin-1-yl]-2-(2-methyl-5-phenyl-1H-pyrrol-3-yl)-ethane-1,2-
dione,
1-[4-(4-Trifluoromethyl-phenyl)-piperazin-1-yl}-2-(2-methyl-5-phenyl-1H-pyrrol-3-yl)-
ethane-1,2-dione,
1-[4-(4-Methoxy-phenyl)-piperazin-1-yl}-2-(2-methyl-5-phenyl-1H-pyrrol-3-yl)-ethane-
1,2-dione,
1-[4-(4-Acetyl-phenyl)-piperazin-1-yl]-2-(2-methyl-5-phenyl-1H-pyrrol-3-yl)-ethane-1,2-
dione,
1-[4-(4-Chloro-3-trifluoromethyl-phenyl)-piperazin-1-yl]-2-(2-methyl-5-phenyl-1H-pyrrol-
3-yl)-ethane-1,2-dione,
1-[4-(3,4-Dichloro-phenyl)-piperazin-1-yl}-2-(2-methyl-5-phenyl-1H-pyrrol-3-yl)-ethane-
1,2-dione,
1-[4-(3,5-Dichloro-phenyl)-piperazin-1-yl]-2-(2-methyl-5-phenyl-1H-pyrrol-3-yi)-ethane-
1,2-dione,

1-[4-(3-Hydroxy-phenyl)-piperazin-1-yl]-2-(2-methyl-5-phenyl- 1H-pyrrol-3-yl)-ethane-
1,2-dione,
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8) -CN, 9) -NH2, 10) -C(0)-R16, 11) -C(0)-0-R16,
3012) - (C0- C4) - al kyl ene- C(0) - N( RL6) - RL7, 13)

W0 2008/@350e) - al kyl ene- C(0) - 0- R16, 14) PCT/EP2008/004459

-0-(Cl-C4)-al kyl ene-C(0) - N(R3g) - RL7 or 15)

-0-(C1-A4) - al kyl ene-pi peridinyl, or WO

2008/ 155022PCT/ EP2008/ 004459 47 R5 and R6 or R6 and R7

formtogether with the atons which they are attached

to a ring selected from1, 4-di oxine or pyrrole, R10,

R11, R12 and R13 are each a hydrogen atom RI16 is

hy di-(@gdethglt Sopheniy|- +H-Girrdb8) )al- By ethplirdmB&BlY [7piperatig-d ryd)eptimane-1, 2-

at o Qr -(Cl-4)-alkyl, in all their stereoisoneric

forme “and ni xtures thereof in any ratio, and their

physi4dl! Odndakittw)-rirsireginghiyl-2s@treethyl-5-phendriboryiep!-8fy!)-ethane-1,2-

fordw{ea 1 as cl ai msd in cI aime 1 to 4, wherein the

corgou of for

1- (2B EMethyl- EWBﬁ@/Yi meﬁylr? W-2@xg-ppetyll-piperaging t-yl}-penzeaitrile,

rrethML 3BhEimehy - Phapen-pilefbzibe 1 H]-2- (z;h{é&wﬁs-bhanwin Arrol-3-yl)-ethane-
ﬁ Q{Et hy1l-5- phenyl- 1H pyrrol - 3-y1) - 2- (4- phenyl - pi per

azi %09 - et hane- 1, 2- di one,

1- [AM((3-Audetr drpiany ) ipipeydn-1-gB28 2 imettyl-§ohedyl-(1 B-pyeoh§-¥h-Bthane-1,2-
he -1H pyrrol -3-yl)-ethane-1, 2- 15di one,
144-13- Chl or o- phenyl) - pi perazi n-1-y1] - 2- ( 2- net hyl - 5- ph
eny11[4§|§[3|=8p59mp-@heryl)ypiger@4iméfyg,21(22nethul15r®enyl 1H-pyrrol-3-yl)-ethane-1,2-
144,—({,{‘]3 Chl or o- phenyl) pi perazin- 1- yl] 2- (2-met hyl-5-ph
I-1H— rrol - 1) - et hane-1, 2- dio
20114w ?é fﬁ'yPFOEfﬁ&]W&'je"pﬂ)ﬁ&eé?Zi“n1 ey 91? meihybd1pBemyr Hepyrrol-3-
ph yelhaHd-pg.aroaé 3- yl) et hane- 1, 2 d| one,
( f uoQ ) - zin -2- (2=
kl[f §4p[§f lﬁ%;? pﬁ?_l_ns- eé?f rg?ﬂ)]z (2 pfeg&l &?%%yér’ol-g-yl)-%}hane-
1 [42-gibndfet hoxy- phenyl) - pi per azi n- 1 y1] 2-(2-nmet hyl-5-
phen 124 _piperazin-1-yll- -
1- F‘I 4&]5 6&‘55@/})’ ':19 I?i'olyél'g/lj gtlb§ﬁ'fl?%?%?§¥%h%ﬁgkP'ﬁee'iaﬁ'{) 11_ )g]_ %thane
hen1y&d'1?r4?pyrro| 3-yl)-ethane-1, 2- dione,
1-[4 (Met lgapien I"FH- ri'dlL@[ PRl trifRBRIME azln&’ I
1] - (2 ﬂ?] ’?4 P )t 1@!— pfﬁ(r ol 3-y1) - e)g-ﬁane ?ﬁﬁzé? s
e, etha e-1 2- d|o & 1-ox me,

3011-{24MétByI45- pAc I TH-pyrEora i) 19-[pi- i road triftudroshblhy RpKedypipBrazin-1-

yl 2y, yrrol -3-yl)-ethane- 1, 2-dione,
[yi e%? 1& éﬁpgr o- phenyl) - pi perazi n-1-y1] - 2- (2- net hyl

- 5 -pHeMChicréi4giproephedyly-piperinainglt?-R2-uhethwes-phenyl-1H-pyrrol-3-yi)-
ethane-1,2-dione, .
1-[4-(2,3-Dihydro-benzo[1,4]dioxin-6-yl)-piperazin-1-yi]-2-(2-methyl-5-phenyl-1H-pyrrol-
3-yl)-ethane-1,2-dione,
3-(3-{2-Ox0-2-[4-(3-trifluoromethyl-phenyl)-piperazin-1-yl]-acetyl}-5-phenyl-1H-pyrrol-2-
yl)-propionic acid,
2-(34{4-[2-(2-Methyl-5-phenyl-1H-pyrrol-3-yl}-2-oxo-acetyl]-piperazin-1-yl}-phenoxy)-
acetamide,
(3-{4-[2-(2-Methyl-5-phenyl-1H-pyrrol-3-yl)-2-oxo-acetyl]-piperazin-1-yl}-phenoxy)-
acetic acid ethyl! ester,
1-(2-Methyl-5-phenyl-1H-pyrrol-3-yl)-2-{4-[3-(2-iperidin-1-yl-ethoxy)--phenyl]-iperazin-1-
yl}-ethane-1,2-dione,
1-{4-[3-(2-Methoxy-ethoxy)-phenyl]-piperazin-1-yl}-2-(2-methyl-5-phenyl-1H-pyrrol-3-yl)-
ethane-1,2-dione,
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1-[ 4- (3- Hydr oxy- phenyl) - pi perazi n-1-y1] - 2-(2- met hy1- 5-
phenyl-1H pyrrol - 3-y1) - et hane- 351, 2-di one, WO

wWQeN8N1B2D22PCT/ EP2008/ 004459 48 PCT/EP2008/004459

1- (2- Met hyl-5-phenyl- 1H pyrrgb-3-yl)-2-(3-nmethyl -4-mt

ol yl - pi perazi n-1-y1)-et hane-1, 2- di one,

1-[4- (1H I ndol-4-yl) - pi perazin-1-yl]-2-(2-net hyl-5-phe

nyl - 1H pyrrol - 3-y1) - et hane- 1, 2- di one,

54-{442-(2- Met hy1l- 5- phenyl- 1H pyrrol - 3-y1) - 2- oxo- acety

1] - pi perazi n-1-y1}-benzonitrile,

1- [14—[2( KRethylES- (et diy dropdyeamy4-yH-p Hipy rraiz3-yil-2-{4¢ BHrifhigr @metby iphnyl) -
I ) - et hanel, 2- di one,

‘ﬁge‘(srgy%:l SYHMJ”ﬁg‘nzyﬁ“%. perazin-1-yl]-2-(2-nmethyl-5-p
hengfﬂft (BHR MatinydriS- p@eyﬂgﬂ-@;{nr@h@-.yﬁ -270xoficetyd-piperazin-1-yl}-benzoic acid
101et£1 e&ér Br ono- phenyl) p| per a2| n 1- y1] 2-(2-nmet hyl-5-
ph en 1 1H'p ol - 3-y1) - et di o
1- [1¢ Mefeyﬁlehwl T"r"BWQJT%)t'h%rK‘t"ES‘HE'M'yEBQ"HI”pr'kEﬁhﬁDq1?1‘]'0”6
2- (Q(Z{]ﬁéﬁﬁyn& Ehd?ﬂﬁm—byrwi pi-33rifluoromethyl-phenyl)-piperidin-1-yl}-

et ha i one,

Ahane- ﬂsﬂl“f‘?uor o- pheny1) - pi per azi n- 1-y1] - 2- (2- net hy1
- 5 pteeMythyli5=p iyl th-pProlB) v e2-MaBanethdd/ phedyppiperidin-1-yl]-ethane-1,2-
1- (&On5e- D nmet hyl- 1H pyrrol - 3-y1)-244-(3-trifl uoronet hyl
- phenyl) - pi perazi n-1-yli-ethanel, 2-di one,
1- (iavBtAmIno-Bhenydraeitia- byl}-R&-n@tf‘ytt§-plzewl-Q 13-pyirli3-yibetbame-1,2-
et haﬂmeohenyl) pi perazin-1-yl]- ethane-1, 2-di one
1-0
2013 t’zﬂwgﬂﬁﬂlwé -RhREYY H-Ryrohwh-draxg-agelyl-pipgridin-dnilrhegzanitrile,

t r i §-{uRr@veiiy-b-phBeIM L) pyRioP8yB2l dko trcetyl]-piperidin-4-yl}-benzoic acid
yl] -e Eane 1, 2-di one,
1- "8 %' € or 0- 4- 1 uor o- phenyl) - pi perazi n-1-y1]-2-(2-m

et hir[4-3-Brbraoypherdy-gigeridol- 1-$H-242-methyh &ipberiyl-2Heiyonle3-yl)-ethane-1,2-
1- [é]fé , 3-Di hydro-benzo[ 1, 4] di oxi
n- 6-y1l)-pi perazin-1-yl]-2-(2-nmethyl-5-phenyl-1H pyrrol
3- y1-A-(@tHiuane-3nitro-phepil-piperidin-1-yl]-2-(2-methyl-5-phenyl-1H-pyrrol-3-yl)-
3- (g{hgnve pz_g,ogé4 (3 trifluoromethyl-phenyl)-piperazin-1
l1-ac nyl - 1H pyrrol - 2- y1)-propioni ¢ acid,
Y (UG R AT RPRoI el S 2 p AT ol Dps iy aseneels acd
et yilj4- @R &&ibenow)ldipdHaen DXy R+ 2-aReiyR8IpAEnyI-1H-pyrrol-3-yl)-ethane-
30( 442- (2- Met hy1- 5- phenyl- 1H pyrrol - 3-y1) - 2- oxo- ace
]3 b era2| n-1-yl }-phenoxy)- acetic acid ethyl
est‘ef4 (4-Fluoro-benzoyl)-piperidin-1-yl]-2-(2-methyl-5-phenyl-1H-pyrrol-3-yl)-ethane-1,2-
1- (&5 thyl 5- phenyl-1H pyrrol - 3-y1)-2-{443- (2-i peri di
n- 1-yl- et hoxy) - - phenyl Fi per azi n- 1-
y1}1- B #rfaichlorp-heingy =piperazin-1-yl]-2-(2-methyl-5-phenyl-1H-pyrrol-3-yl)-ethane-
1- {A2Lii3né2- Met hoxy- et hoxy) - phenyl | - pi perazin-1-y1}-2-(

2 ne{fdé7q_tgqghen 1})%%%{8;106]4%5%%&-@)”355 Srt‘nem?/l 1eH ];Syr%ol% -yl)- ethane-1 2-
1- [dert hy1- 5- (tetrahydro pyran-4-yl)-1H pyrrol - 3-y1] -

sf'g i gg‘,t rlt&yl%?-rrwzoog %gd@ﬂ ]‘éz1 -methyl-5-phenyl-1H-pyrrol-3-yl)-ethane-1,2-
3 {dle'nb-(Z l\/let hy1-5- phenyl- 1H pyrrol - 3-y1) - 2- oxo- acetyl

Neﬂﬂﬁ‘y{%g%&ﬁg%% 19 bq?‘agéa% _%g_&f;ﬁam QYL -y yetpane- 2-

er| P 1-y1) - et hane- 1, 2- d| one

1- (£ z&/fa&dﬁylls-?qmﬂ%yrmwz -(43r.ﬂuﬂa}m12él|4y|4>8n£o@|)fpidéﬂa.ﬁmyu-
et hé{(ﬁar%[}egdlonepl peridin - et hane- -di one

1-[4-(3-Methyl-benzoyl)-piperidin-1-yl]-2-(2-methy!-5-phenyl- 1H-pyrrol-3-yi)-ethane-1,2-
dione,
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1- (2- Met hyl- 5- phenyl- 1H pyrrol - 3-y1) - 244- ( 3- net hoxy- ph
enyl) - pi peridin-1-yll-ethane-1, 2- dione,

wda 28457032 Ami no- phenyl) - pi peri di n-1-y1] - 2- ( 2- NRCTIER2088/{04459

henyl- 1H pyrrol - 3-y1l) - et hanesg, 2- di one,
3-{112- (2- Met hy1- 5- phenyl1- 1H pyrrol - 3-y1) - 2- oxo- acetyl
]-piperidin-4-yl}-benzonitrile,
3-{142- (2- Met hy1-5- phenyl- 1H pyrrol - 3-y1) - 2- oxo- acet yl
Fpi peri di n-4-y1}-benzoic acid nethyl ester,
15144- ( 3- Brono- pheny1) - pi peri di n-1-y1] - 2- (2-nmet hy1-5-p
h e ny-ﬂa—(zerrpty\b-rbehzd’y&)w]@eridhkﬂayﬂez-nz-ﬁlethdi-53plaaenyl-1 H-pyrrol-3-yl)-ethane-1,2-
(ﬁ 4- Fl uor o- 3-ni tro-phenyl) - pi peridin-1-y1]-2-(2-ne
-phenyl-1H pyrrol - 3-y1)- ethane-1, 2-di one,
3 (&mﬂS(Qﬁmtbnyaaqumedw-nl-P (Rrmethlyl- %plyeml ﬂﬂw@olaﬁcﬂwmane 1,2-
]- pd, | d| n 4 yl} ben20| c aC| d
hoxy- benzoyl) yl
5 b M%hylﬁ.pyﬁyiﬂ-%yl - 9y1r)*ql @ty[l)aqq@ (31nf@1 Eﬂn@ﬁqréyl phenyl) plperazm 1-yl]-
1 [é{hér{é-‘FtJd@h@ benzoy1l) - pi peri di n-1-y1] - 2-(2- net hyl- 5-

TR T W&éffé@*ﬁ‘Ufr%ﬁthvirpwvnewszm -y

5ephm1ey1 2-8lidnpyrrol - 3-y1) - et hane- 251, 2-di one,

1h[eén15 ?ﬁ%’b’q {?"{;8%2[8)1/{%)‘”“ %ﬁ{eet - Ehé“dxyﬁe;az 21D EEMS-Pri-pyrrole-

1 [%CE(MOW agid etoelrestey.l) - pi peri di n- 1- y1]-2-(2- et hyl-5-
ph s in-1-vil- -1H- -
‘33"5’ bi n%th'\glﬁ {"2Q:|xo3£'[)4 I3 vRiubRRftn- gheﬁl)—yﬁf]%fazzin( 12 }/I}rg%eﬁ{/l}ﬂl-si pyrrole

& -benzoyl) - pi perazin
ph%ﬁ%f ogfie roI 3-y1)-ethane-1, 2- dione,

1 ([23 Wrﬁétﬂyl-’i {pfwaazl{mlﬁtrpmbrroa{etr&f-wﬂérw@%a(zﬂw-t Kil-btet@ar-oRmpyrrole-
EW@ er i di a ]] ﬁ_ et hane-1, 2-di one,
. [ °?r 4 %%Fi BY;‘;% 'di n- 1- y1] - 2 (2- met hy1- 5-

phe4?§21[4?(B+QN}Grm-é+flu6myﬂ1)enm -piperazih- 12yl]- B 6xh-acetyl}-3, WBimethyl-1H-pyrrole-

20 0
1- ?ﬁjé%ﬁ enz%ﬁ@gﬁ)@gg&f in-1-y1]-2-(2-methyl-5-p
herfr - &f@ﬂ\ﬁ@ﬁi@‘hvmeémm}ﬂ@yﬂ pmer@ﬁlrbhefll -2-oxo-acetyl}-3,5-dimethyl-

1- [fol; o@-b-‘ééﬁbbl?ﬁ@%@nﬂj(ﬁnﬁi ﬁ?IHe@Hyg alvmd’e"—] 2-(2-met hy1- 5-

phen ﬂgﬁ et han
B e o SR LB PRV G T 7100 ARV P B dimethy -
fl umM- pyraﬂélylcanrmba,ny lakidRly1epragyimethylyshhide,

T O s IS mgrometny B D F A
f | uth-pyretier@carboryliy Bidpromytaaide- 1- y1] -
et h!151{'21(;’;4](£’: %"hgi z-ggluoro-pffﬁyl)( %lperazl +1-yl]-2-0x0 :?]cetyl} '.?]5 dlmithyl -1H-pyrrole-

frifluoronet
er azzF?quXYﬂ}ClﬁiC' exslopionyimethixhamides- 102- car boxyl ic acid

et hyfo. [QS(B-@hlorg’- henyl)-piperazin- 1 -yl}-2-oxo-acetyl}-3,5-dimethyl-1H-pyrrole-2-
5-Di neth 5 0XO0 f “frifluoronethyl - enym

percﬁt?oxﬁ'}/claciﬂl%yc'%@?yi'l‘ de- pyrrol e2- car boxyl i c acid,
[ ( 34 B[ mw&.~34ﬁf{u3rdbmhﬂapbélny{)?p1pierrazf'rh mqnombtapbfypnewhethyl-

ace [ ar%h:p %ﬁﬁ]wh%%gltdg%y}ndﬁ"gg%fﬂ% 82 %{;Ir bony1) - am no] -

I or3)5-DJrf\ett]yMe{Zrmefiy{H)(:s-pﬁpemzathyl phenyl) piperazin-1-yl}-acetyl}-1H-pyrrole-
n Ly %r o%n@é&d %gyl ,ﬂj}d-e 5-di met hy1- 1H pyrrol e-

car I C aci uran-2-yl neth de,
4- {%@Jmﬁhmﬁr{arw@lﬂﬂ?fmflyewmﬁéimyﬁlerphwraﬂrpi-ps'éaaezylhifi-pvrrole-
ylj carb&Ryfic a&@(fura}l*z%éemlytaﬁnmél

o B e PR e ey Sl et e A S e B i 2-

y IdartbxglichacRi(@iryh-R-yBnetbyldamiee hy | -
201H pyrrol e-2-carboxylic acid
cycl opropyl net hyl - am de,
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4-{244-(4-Chl oro-3-trifluoronethyl-phenyl)-piperazin-1
-y1] - 2- oxo-acetyl}-3, 5-d

wo pshydoiH pyrrol e- 2- carboxylic aci d propyl anm BET/EP2008/004459

4-{244-(3-Ch | oro-4-fluoro-plgnyl) - pi per azi

n-1-yl] - 2- oxo-acetyl}- 3,

5-di net hyl- 1H pyrrol e2-car boxylic acid

cycl opropyl net hyl - am de, 254-{2-[4-(3-Ch

| or o- phenyl) - pi perazi n- 1-y1] - 2- oxo- acet y1} - 3, 5- di net hy

| - 1H pyrrol e-2- carboxylic acid cycl opropyl am de,

4- { 24{3-A-(84Hdro-phenyl)-piperazin-1-yl]-2-oxo-acetyl}-3,5-dimethyl-1H-pyrrole-2-

lorg-3-trifl -~ pi perazin-1-yl]-2-oxo-a
Ceté’a{%qxgﬁé %%&c%ggﬂﬁeiﬂ]gwd%l e-2-carboxylic acid _
( pytH-{4Bron®-3-methtyh§-Hpherir! depyrrol-3-yl)-2-{4-(3-trifluoromethyl-phenyl)-piperazin-

3, 51%%55%/1 Aﬁuc{n?e oxo 244 (3-trifluoronethyl - phenyl) p

|pera2|n 1-y % H pyrrol e- 302-carboxyl i
pr 0@91 a{ﬁ-,l\@ﬁghyl-g {2 oxo [4—(3-tnf|uoromethy| phenyl)-piperazin- 1-y|] acetyl} -2-phenyl-

M%ﬁyé@n@%@m%%&@mtb&fluororret hyl - pheny1) - pi

?fe L&ilﬁn@ wf&gfiggp}(&éﬂ.‘ - -trﬁ)IXorome aern)%) p?;glerl'a%n 1 ylFacetyl} 2-phenyl-

4- { P44yt 3-3Gh)-aorgic pbieny| ) - pi per azi
n-1-yl] - 2- oxo-acetyl}-3, 5-di net hyl- 1H pyrrol e- 2-
carboxylic acid (furan-2-ylnethyl)-amde, WO

. 2008 pEE5SRPOT PER260QN 0DA 459p&INd of formula | as claimed in claim 1 to 5,

4- {\%éh é@fmfﬁ:l%leg’ Fé%cf?rtbGQ)!ér%pd?JnB%F %Fr‘nﬁ‘la% Withla &n@d&%né“é%%dla I[

- 3, 5-di net 1H pyrrole-2- carboxylic acid

cycl opr opy! met de, R12 R13 R5 R6
1- (4- Brono- 2- net Kyl - 5- phenyl - 1H pyr}cﬂ—<3-y1)- -(3-t
ri f Rdor nyI )(tIpi per azi n1Hy| | - eBhabe- roRe (Il

’ N
5(E) - 3- ke Met Ry4 - 4- { 2- ox0- 2- [ 4- (44T i fhypor omet hyl Rehen
yl)-pi perazin-1-yl]-acetyll-2-phenyl -
1H- ipyhicbltheSrepitiiea B yR2, dRC’a&HdRﬁEREhYW B81f9, R16rR11, R12, R13, A, B,
(E) | = % | fl uor onet hyl - pheny
%%Béér%aﬂzg?%n% ye."L {@ (f C[Ifh eny I1I—|— pyrrol -3-yl)-acr
yI i & gimei acomppgndo Pﬁ'@lé% of or the preparation of a
ConRAstHg adonfHRUAM bBFoms NClviH QE&nﬂ)dbn@'oﬁfo%ﬁlat\p S,
whi ch conpri ses reactlnq acon‘pouFF formula Il with
a compound of R3¢ P R R7 ( ) R8 in which the
resi dues RH 4, R5, M
f formula I or

R12G, and —have
o gi -conpouktd
uneg1af fformda | VRei th a conmpound of

f or mul

rea%i/

forfgla VIRI2R13 R5 40 N) (B-DR7 (1V) ( R11 R1I0 RO R3

in which the residues R2, R3, R4, R5, R6, R7, R8, RO,

R10in wRich, thdBidue¥ B2, R3, R3, RAdRE) RiaR8, RAR e &1l N2, R13, A;Band D

i ndyj : . r
ﬁaggtu?egmgﬁn @%; ﬁn&i%%}e% in fﬁﬂnd.hasl %'199% ggﬁ&ﬂdlﬁ aBf \9%% AUG2 is an

conwun @r oydrexy eratm to gwegcmmmmd @frﬁorp\uajar at i on

consisting of a conpound of formula | as clainmed in

clains 1 to 5, pharmaceutically acceptable carrier

ng®)i ndi caRda—G (V)

7. gngCombination preparatlon consisting of a compound of formula | as claimed in claims 1

to 5, a pharmaceutically acceptable carrier and

a fibrinogen-receptor antagonist, such as GP lib/llla monoclonal antibody abciximab
(ReoPro), eptifibatide (Integrelin), tirofiban (Aggrastat), roxifiban, lotrafiban, orbofiban,
sibrafiban or xemilofiban,

a thrombin inhibitor, such as ximelagatran, dabigatran or etexilate,
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a fibrinogen-receptor antagonist, such as GP Ilb/llla
nmonocl onal anti body abci xi mab 25(ReoPro), eptifibatide

w@ bowsasgoet i n), tirofiban (Aggrastat), roxifi baPCT/EP2008/004459

| otrafiban, orbofiban, sibragpban or xem | ofiban, a
thronbin inhibitor, such as xi nel agatran, dabigatran
or etexilate, WD 2008/ 155022PCT/ EP2008/ 004459 52 a
factor Xa inhibitor, such as otam xaban, rivaroxaban,
api xaban, idraparinux or fondaparinux, a heparin, a
| ow nol ecul ar-wei ght heparin, such as enoxaparin or
dal a fgetor Xa irdiibitoa spett asnotadixabarg miparaxabaaf agixaban| idraparinux or
RlzfQI]T&%plgﬁ 0 ) RI-EJBD\ AR |l RIO R3in all their
stereoiconneric forms and mxtures thereof in any
rata bepagind t heir 10physiologically tolerable salts for
US € foly- hEIEaArALIgH R8BI, slch fAENYSadaAh BRGARBarAG ©
myocardi al i nfarction, unstable anglna,
t hr&®BBenbol i sm acute vessel closure associated with
t hr onbol yt| c therapy or percutaneous translum nal
cor nar gﬁffﬁpl alsty transi ent ischem c attacks,

P8t "¢l audi cation or bypass gr afti ng
of the coronary orRperiph@al RgteriRs, vessel |um nal

narrow ng, 1t egosis y or venous
anghqp_gsty mai Ry enanhce ss patency in
| ong-ter di a yspl‘l p gi ¢ thronbus
formati on |ocg g i t he | ower (1)
extrem.ti ngrad@ignatg knergor hip surgery,

pat hol Bélc thronbus formation occurring in the veins
of the lower BXtrenities foll ow ng abdom nal, knee and

hi g Sy Er@ﬁrsvereasanae% G sn RS tﬁé?éa@sm‘%ﬁ& 'a%mth

di ssem nat ed IyS em c I ntravascul ar 20coada ato
&

oc Rivpiplegically tolgeable saits &y ype ifstreating ArpogaptiiomdHy r,na ion, acute
cerwdoard(zu irddrctionf Slﬁ‘étét%lﬁn@rﬁa GAOBBHSMIBYlisth! &ﬂlé%%elcﬂosure

TR R PR B PPCor RESEATERNS MDA aronary

r _esdr@mpﬁassj frmsllanwsnlganan gttm;dxbm{oye, isteurhittertt elapdicationroy bypass
g! S@Eﬁﬁioﬁm&%ﬁg her%'i Qﬁ‘é} %%es%%‘ﬁmﬂﬂ% narrowmg restenosis post
I ssem V

ated
t r ecpronant orwnmmiasy mﬁlrkbm@pca/efvnsm qsc@ﬁumwncmu long-term

t hrQuixsesd) |s p%ﬁ%b GlAtHoRGiOR FIMbub %rh’n%\%m&ccﬁ%gﬂ%e Ivelns of the lower

wherein gdro gen atom 2) -(G-C8)-alk 3)
@dr@m)tlearqy?wl@g@ @@l@jgb(hgggﬂ {paqq@qry, ;W{)@}O@'cﬁhrombus formation
CyCddaadan in the véins bittRé Ici/\kl:tr edreitidsrbIdbwingdbdofinal, knee and hip
th;: %g%?eﬁ}tll t‘% | %}q% E(#E%%ﬁrggc?er }%%aﬁef %stemlc intravascular
coagulatopathy occurrmg in vascular systems during septic shock, certain viral
infections or cancer; or treatment or prophylaxis of coronary heart disease, myocardial
infarction, angina pectoris, vascular restenosis, restenosis following angioplasty, adult
respiratory distress syndrome, multi-organ failure and disseminated intravascular
clotting disorder, or treatment or prohylaxis of deep vein and proximal vein thrombosis,
which can occur following surgery, wherein
R1is 1) hydrogen atom,
2) -(C1-Cg)-alkyl,
3) -(Cp-Cy)-alkylene-(C3-Cg)-cycloalkyl, wherein cycloalkyl is unsubstituted

or mono-, di- or trisubstituted independently of one another by halogen,
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4)-(C0-CA) -al kyl ene- (C6-Cl1l4)-aryl, and wherein aryl is
unsubstituted or npno-, di- or trisubstituted

wo pepssoeent | y of one anot her by R15, or PCT/EP2008/004459

5) - (Q0- C4) - al kyl ene-het erocyghyl, wherein heterocyclyl

I's mono or bicyclic and contains 3 to 15 ring
carbon atons and wherein one or nore of the ring

5carbon atons are replaced by 1, 2, 3 or 4 heteroatons
chosen fromnitrogen, sulfur or oxygen, and wherein

said heterocyclyl is unsubstituted or nono-, di- or

tri substd)t ut e€otCyjaigraeCEC1af-aghaendwbérerarylys irisdbstiuted or
isl)a coval ent bond _102&,—NH— 021- or 3)-O-C((§)- R2

i s 1) hydn¥Wei- Gisubstited indepeagipoty of ne apetherdby R15, or

1) - ( C1- G3) - alfcylC4)Hii@lenEhdteradyclyl, wherein heterocyclyl is mono or bicyclic
3)-(Cl-C8)-al kyl ene-C(0)-0-R16, R4 is 1)hydrogen atom

2) - (Cl-angdyroatpipy 3 to 35 ring @rb@ytogqswp MQte@j( e g-ere of the ring
204) - ( C%a%)ra?dr#@&&'r&ﬂ&:e@(bg)t 0- 334 héigroatoms chosen from nitrogen,
-(C3-C8)-¢cycl oal kyl - C(0)-0-R16, or 6)halogen, Ais

sel ect ecf”?‘%'(ﬂwm en atomor N OH, Bis

sel ect edntimdwarein $didhetBroayaynisounsGbtitid&dor rmdnca, di-oaratiseibbtituted
bond, 2). ; - . OL - C. H2: , R6, R7, R8 and R9

are i ndérbdee%ganetnf@%&?eoaﬁgthgﬁ83( ﬁ(@? sel ected from

1) iy #r odén ateayal802pnd,Cl- C8) - al kyl, wherein alkyl is
unsubst i ut egyQlc@RRe-, di- or trisubstituted

i ndependént|ly of one anot her by hal ogen,

3)- (C0- ) - atRH(@he- O R16, 4) hal ogen, WO

200 559922 PeyJdrbq#0A8m @ 4459

2) -(C1-Cg)-alkyl,
R3is 1) -(C1-Cg)-alkyl,
2) -CF3, or
3) -(C1-Cg)-alkylene-C(0O)-O-R16,
R4is 1) hydrogen atom,
2) -(C1-Cg)-alkyl,
3) -(C1-Cg)-alkylene-C(0)-O-R16,
4) -(C2-Cg)-alkenylene-C(O)-O-R16,
5) -(C3—Cg)-cycloalkylf C(0)-O-R16, or
6) halogen,
A is selected from oxygen atom or N-OH,
B is selected from nitrogen atom or CH,

Dis 1) a covalent bond,
2) —C(O)- or
3) —CHo-,

R5, R6, R7, R8 and R9 are independently of one another selected from
1) hydrogen atom,
2) -(C1-Cg)-alkyl, wherein alkyl is unsubstituted or mono-, di- or trisubstituted

independently of one another by halogen,
3) -(Cp-C4)-alkylene-O-R16,
4) halogen,
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54 5) -(C0-CA4)-al kyl ene-0-(C1-C8)-al kyl ene- O R16, 6)
-N®2, 7) -CN, 8) -(C0-C4)-al kyl ene-N(R16)-R17,

WG 2008(185021C4) - al kyl ene- C(0) - R16, 10) PCT/EP2008/004459

-(C0-C4) -al kyl ene-C(0) -0- R165411)

-(C0-CA4) -al kyl ene-C(0) - N(R16) - R17, 12)

-0-(C0-CA4) -al kyl ene-C(0)-0-R16, 13)

-0-(C0-CA4) -al kyl ene-C(0) - N(R16) - R17

1014) - (C0-A) - al kyl ene- (C3- C15) - heterocycl yl, wherein

het erocyclyl is un-substituted or nono-, di- or

t ri substiCyCapalkycrepOndgGd)nlkglena@eR ot her by R14, or
15) - 0- (C0- CA4) - al kyl ene- (C3- C15) - heterocycl yl, wherein

het®rocylP2 is un- substituted or nono-, di- or

tri ubst b&gt ed i ndependently of one anot her by R14, or
15R and or R6 and R7 formtoget her with the atorrB

whi 8h t hé§o-GukallafdenecNESBI-B14 5-, 6- or 7- nenbered
C b t
ar%on r (9 Cé)\/\@@( eg%(%gﬁ gcar bon r| ng is aronatic,

partial I'y r saturated, or in which one,

twoi@r thecge phlkiiée-86(0)0-R16j Ng carbon atons are
repl aced by heteroatoms such as nitrogen, oxygen or

suI phur , -(Gor& aAkyeReCERMNRIEBHH ring i s unsubstituted

bst | 0 or four tinmes by R15,
R% woR@‘Q %fnhlvgogre I idependent |y of one
anot:i)er &e(lcgalzgélk‘yreamab) NyRitgygam atom  2)
) - 4) -OH, 25R14 is halo

E}—ﬂ4) 0, (Cq @4). wlqur(@rm 5)@9@(903/@%) wmrﬁwheter@ggl iQ un-substituted

] ?QCng q Nﬁi,o_ dP'}Jbﬂf %m%nk@nt@ 89@§notﬁ&}b‘y R14, or

@)'(@H C4)@dlqy)e0e((@3 ) h%{ﬁq@yyclyl v@j(emlwpgtemcycly{lmun-
R%gol ag%g tﬁ&?@g@%?@ %&ﬂ%tltﬁi EYAdeﬁémﬂﬁ}y of one another by R14,

hydr ogereratom or -(G -C8)-al kyl, or R17 and R16 form
t 09ﬁ5 Qﬁ’é RWOF thaHS H?'fBrrnPQSE‘th@rt WA the alAisOhhitH@¥y feattached to a 5-,

attach nbered carbon ring, wherein
sai @ & :Zr H’Gﬁ‘bﬁf%kfafbé’nd WQa‘ﬁ"ﬂﬁ"S’f‘éa'dc?Pr@at’ e & %ramatbvr Pagially

whi ghsafiigted breatGratednérae whfchtohe, tﬁobﬂth?ed bflGe & & PARg carbon atoms

atons ar.e repl.aced by heteroatons
S OOBF (SRS R EoAIDF SUd sy TESIER, P OSLOT SR GRe wherein said
oX ycgrboroningsis up$ubstituted dr einestititat gl tivos thrdszoor foumtignessy R15,

unSﬁlPéth Rﬁ%?ar@& R4 B2 hddHeRELRD 8f orfe Mot E8EAS frbRU"

) hydrogen atom,
2) -(C1-Cg)-alkyl ,
3) =0 or
4) -OH,

R14 is halogen, -OH, =0, -(C1-Cg)-alkyl, -O-(C1-Cg)-alkyl, -CF3, -O-CF3, -NO, -CN
or -NHo,

R15 is halogen, -OH, -(C4-Cg)-alkyl, -O-(C1-Cg)-alkyl, -CF3, -O-CF3, -NO2, -CN,
-C(O)OH, -C(0)0O-(C1-Cg)-alkyl, -C(O)NH, or -NHo,

R16 is hydrogen atom, -(C4-Cg)-alkyl or -(Cq-C4)-alkylene-(C3-Cg)-cycloalkyi,

R17 is hydrogen atom or -(C1-Cg)-alkyl, or

R17 and R16 form together with the nitrogen atom to which they are attached a 5-, 6- or

7- membered carbon ring, wherein said carbon ring is unsaturated or saturated, or in

which one, two or three of the 5 to 7 ring carbon atoms are replaced by heteroatoms
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9. The use of a conmpound of formula | as clainmed in
claim8, wherein 5R1 is 1)-(C -C8)-al kyl,

WQ@2008@s50e2) - al kyl ene- ( C3- C8) - cycl oal kyl , wher ePEI/EP2008/004459

cycloal kyl is selected fromgyclopropyl, cyclobutyl,

cycl opentyl, cycl ohexyl, cyloheptyl or cyclooctyl and

IS unsubstituted or nono-, di- or trisubstituted

i ndependent|ly of one anot her by hal ogen,

103) - (C0- 4) - al kyl ene- (C6-C14)-aryl, and wherein aryl

Is selected from phenyl, naphthyl, biphenylyl,

| Ndadty bs nitdgdn; yhygen of sulptiengHd vitietein Said Bstbbs ting Istubdulsstituted or
nono rlsubst t ut ed |n endently of one

an&?Rgpﬂﬁi°@a§N°6Weﬁfr “Tfﬁb | ene- het erocycl yl ,

wherei n heterocyclyl is selected from acridinyl,

%‘Fvﬁfglgﬂé%)clam ARl 8 (wherein
yrrolopyrl sé azabenzim azo yl,
égpﬁrdbecaﬁ h-C anyl azeti dinyl, a2|r|d|nyl
e 0y BRI o BEIRBH A b st

benztri aym&m&pyl k@gﬂa&ﬁw@mbwtyl mmemmbaémyl or cyclooctyl and is

b i sot hi
car bot | HOTSEERHIER R ERDR. 26 Y biug i< FRaN sy of one anotner by
decahydhalopemol i nyl , 4, 5- dlhydrooxazollnyl

(il gxglzg)l%l enSFB’@;éR}élkne%ﬁ%Céﬁoﬁ %ﬁ. az%quyalryl is selected from

6H 1, 5, Phehy, maptathylybiphenylyl, indanyl, anthryl or fluorenyl and is unsubstituted or
dlhydrof [ r

o 37} 8! A- gazoﬁﬁs&lﬁﬂéﬁ%%d@ gé‘é/tfglofEH{ Mljmer ter by RI5, or

1H i nda#bl yI (Coﬁdmmkmlyhe hetethsl ¢iyi \Mlyeremuhn@moyclyl is selected from

oo ndazerim WEEHAHIAT oo S5 RTRR Vi seumionyrsiny)

(benzi mazhmaok:m Qa,zohys etdsipaigdscahyl, azeprhhll azze@tilnmh apyridinyl,

I sothi 358.1&2 rﬂn’é%zol;ﬂ%@gﬂ Pl bgr@oﬁﬁtﬁ@r%ﬂl 't;BﬁEothlopTenyl benzoxazolyt,
i soxazol | e

I SOXazo erazin
nor phol .bﬂwhlamfbmenytﬂammwenzf@émwdqeazlgwaplmlyb?mothlazolyl
oxadi azehihzol, z?al—ﬁcé?%%!f%@ldbhnyl Jeh?onﬁlanypzsmememl fhnolinyl,

1, 2, 5- oxadi azol oxadi a

1, 2- oxa ﬁ?ﬂhéﬁrgﬁlyy/m'mx' iswgmxe%@nxh dioxpzalyly Jig¥azinyhyl3-

1, 2- olx_aZiloBiMlanyI A1, %@Xﬂéhﬂ)ﬂ 3- d[bxé[u&@adxaﬂyézmyl I6H -1,5,2-dithiazinyl,
oxazol i N Axaz . .

oxocany EroRERdROAT Y AroRUBHR ey A pricazotiiny.
phenazi imyidazalityd nioidazalyl, m!ylhndaphlelntmdaltrm indglizinyl, indolyl, 3H-indolyl,
phenoxa@opgﬂlzoflf?qugo%mo%nyl Ebﬂ@éz‘%@l né@lndof?rluyfl)%dlr@oﬂ/y||soqumollnyl

pterldlny urin ran yrazi ny

pyr azol |(Qﬁnﬁwldazsv¥a§@}ﬁiam}yl 'sgtmaaeleirw ISOBWPWMWPZOM

pyri doo}l%%%@idﬁll\yl IEBk%kQ@H'yrI Qﬂgdibiélmylpwétbﬁﬁgrﬁ\ilw Ghorbholinyl,
pyridinyl rrol

pyrrol i 8?%%|d'“y%)91°t?g¥‘{r?f§?q“' '”3& ‘g‘%?"?fﬁ'% Eé)ﬂx?‘a?fﬂ'y' 1,2,4-
qui nazolokait’_yézolyqulm@bxméz,olyﬂ,Hl-:i;wbm]ilazblyhylZ oxa-thiepanyl, 1,2-
?SqUI no}éi‘athi@é 99'&3&%%9 -’ox&z?rli))’l,alhél-g%%n% af,qtyéxazinyl,

et rahydf 0l sOqQ iﬁl
2008/ 1558220y EA0OB0 DS, SEctem, raxhganyb qoensothiridipy,
tetr ahy%ﬁ@ﬁéﬁﬁﬁmﬁlﬂ Pﬁéﬂa&ﬁ\bb’ﬁﬁ&%é’éw phenoxathiinyl, phenoxazinyl,

tetrahy ropy t et r ahydrot hi ophenyl, tetrazinyl,
tetr azolpwha aSIlepIQeI‘BZIﬂYh @aergjithﬂendimylzplgmyl pyranyl, pyrazinyl,

t hi adi azQtayblidinl, gf/r%zélihlylaﬂyrai&i'lyﬁyndémrﬁjl »':pyhdikbo&dzcﬂﬂ Odyyibioimidazolyl,

1,3,4-thiadi

T30 ¢ hi BRSO PYERUoGY: P BB Hrroicinony,
t hi azol wyrrolinki, 28 @lyrrdlyinpyrrohdtduirazolinythylinoltngl, Hydujnolizinyl,
thietan n . o

t hi enoi E‘?ggio'bﬁl 8& 'I'ILCﬂé'Bg tle}raﬁﬂho%}g %,géfg%%gﬂls’oqumolmyl,

t hi ophenol yI , thlophenyl t hi opyr anyl ,

1,2,3-triaziny|, 1,2,4-triaziny|, 1,3,5-triazinyl,
1,2,3-triazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl,
1,2,5- triazolyl, 1,3,4-triazolyland xanthenyl, and is
unsubstltuted or nono- d| or trlsubstltuted

1 . - o o oy . A A A MNP " oA o
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3) -(C1-C8)-al kyl or 204)hal ogen, Ais selected from
oxygen atomor N-OH B is selected fromnitrogen atom

W@eoogHEs022 | s1) a coval ent bond, 2)-C(0)- or 253pcTZER2008/004459

R5, R6, R7, R8 and R9 are inggpendently of one another

sel ected from 1) hydrogen atom 2) -(Cl-C8)-al kyl, 3)
-(C0-A) - al kyl ene- O R16, 304) hal ogen, 5)

-(C0-C4) - al kyl ene-0- (G -05) -al kyl ene-O R16, 6) -NO2,

7) -CN, 8) -(C0-C4)-al kyl ene-N(R16)-R17, WO

2008/ 155022PCT/ EP2008/ 004459 57 9)

- ( C0- CA YetadnkgroguireliayiDdetrBlyaroflfdhyl, tetrahydropyranyl, tetrahydropyridinyl,
j g %: agtét%'h@r})@ﬂo@}%y@%@ﬁzﬁg)@%yyl, G512, 5-thiadiazinyl, 1,23

- 0- ( C0- @Aadizroky:| Tehé-th@ididzolyl, R1B5-thiadiazolyl, 1,3,4-thiadiazolyl, thianthrenyl,
513) - 0- (&0 ) - 4 - - N ) . o
(- Oy e LSRR f bt U o hiason, riazoliiny,
het er oc ypaplinyl ghigayl tbietamny t%@%azagfh thienagxazolwh dhippqimisgzolyl,
or rmnoweteaeg, tRlormoFdhD S tthibsHeRdlyl, PR &Rfobyrafyl, 0N 8-triazinyl,
anot her b 14, or 15!)@1, ) ) )

“0- ( Co- CA+HRRYYohdStatch 2 Aiazph J A3 iezqlHlch Rriazoi, 1.25-
het er gcymézysiyl, H B, BBiagslyliana saftféin \eed &ghsubstituted or mono-, di- or
un-subst i t ut r mono-.. di.- or frisu j.tuted

i ndepengrésﬁg?@asg'ngﬁ%engﬁgthogronS?nﬁ&i&ygﬁ{ 5 and R6 or

R6 Bisd RY foempvalgnebbes, with the atons which they are
attache%)to anRc(oforOr 7- menbered carbon ring

sel ected from cycl opentyl, cycl ohexyl, cycloheptyl,

cycl oped® enytO-CéQk1 opent a- 1, 3-di enyl, cycl ohexenyl ,
cygtogexq- 1, gydibgmydtomeycl ohexa- 151, 4-di enyl ,

cycl ohept enyl . cycl phept a-1, 3-di enyl ,

cycl ohe%'s a- 1,'@%#9(3;'1?&3": cycl ohepta- 1,3,5-trienyl,

phegyk, 3. 4 ctqu@ary_@m% of, 2-di azepi ne, 1, 3-di azepi ne,

1, 4-di azepine, diaziridine, diazirine,
di hydr oi2xn dazbhdig-alkiieos-&£6)-0;R1. oxazi ne, 1, 4-di oxi ne,

B R oot e
i m dazol2) di nefe;Cq)atkehylareCE)-0-KRd6hi azol i di ne,
i sot hi az?’?l [ n?(C1i(:S'8?-)ék§/Polre’ i soxazol i ne,
4) halogen,
A is selected from oxygen atom or N-OH,

B is selected from nitrogen atom or CH,

Dis 1) a covalent bond,
2) —C(O)-or
3) —CHas-,

R5, R6, R7, R8 and R9 are independently of one another selected from
1) hydrogen atom,

2) -(C1-Cg)-alkyl,

3) -(Cp-C4)-alkylene-O-R16,

4) halogen,

5) -(Cp-Cy)-alkylene-O-(C1-Cg)-alkylene-O-R16,
6) -NO»,

7) -CN,

8)  -(Co-Ca)-alkylene-N(R16)-R17,
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20i soxazol i di ne, norpholine, 1,2-oxa-thiepane,
1, 2- oxat hi ol ane, 1, 4- oxazepane, 1, 2- oxazi ne,

wd28s805m21i ne, 1, 4-oxazi ne, oxazol one, oxazol e, PCT/EP2008/004459

[ 1, 3, 4] oxat hi azi nane 3, 3- di gxi de, oxaziridi ne,
oxazol i di none, oxetan, oxirane, piperazine,

pi peri di ne, pyran, pyrazine, pyrazole, pyrazoline,
pyrazolidi ne, pyridazine, pyridine, pyridinone,
pyri m di ne, pyrimdine-2,4-dione, pyrrole,
pyrrolidine, pyrrolidinone, pyrroline,

25t ®t r ah{Ql-Of alleenet&O)-®18dr opyr an,
tetrahydropxrldlne t hi adi_ azi ne thladlazole 1, 2-
t hi ¥2i ne(Cala-erert©)-ORA8+ ni azi ne, 1, 3-thi azol e,

t hi %ol e(c ﬁ'?ﬁﬁ%g{'ﬁ‘%‘@)ﬁﬁm@wf ne, thi enyI t hi et an,

t hi onor p ol i'ne 1, 1-di oxi de thlopyran
1 2123 t r-Oa(Cigry)- a]lgy[éné-—C(Dr-Dameﬁe 1, 3,5-triazine,
triazol e or iazole, and wherein said

carg%n rPHSOFQ)6W¥@B§F¥9hwgﬁebﬁ12ubst|tuted one, two,
threg ord.o8). aflky‘iHﬁ% (ég cﬁ%‘?het@ I, WHebein 'ﬁét%r&w@\il%lé’rs defined

are I ndepen ne “anot sel ected from
hydr ogeraba\teoand |Q)Jn-s(1531|tuw) erah¢<r}d— dbror Hjsubsiitited Vﬁependently of one

2008/15 008/ 004459 58 R14 is hal ogen, -OH
Q@E@ﬁf (9-0 (C1-C8)-al k?/1 -CF3, -0-CF3,
cly.

Gﬂ-(@o ylepg_-g;‘3 §151)arp @herein heterocyclyl is as defined

Cl- 05 k ,
- E:N or ) R@f Xrg'FagQ s&l%%lt ?%%rgﬂé’(%c’f Odrln o%f?s’u{sﬁﬁgt%%_dgf)%%?ﬂy of one
RL7 i's lpothetrREt am or - (Cl-C8)-al kyl. 10. The use of

a GRRQURE 0PRe Eﬁ’& ﬁ‘?'lfcﬁ'ml to@éhﬁ'lvﬂﬂhqﬁga%ﬁs%h?dhqﬁeﬁar@rattgched to a 5-,
wherein R1 is 1)- 4)

102§ S éome@Per&P ke eﬂé'f‘% éﬂe%gfrewmww cyglplexyl gycloheptyl,
CyC&y@I@b&)ﬁényl Ty8epatd-e3-di d‘érgrrbgd@{e&&m Ry tlohsxacl BBishi! cyclohexa-

Cy%g pently %hgﬂ%%&ﬁt&ﬁ@ﬁbtgq 34<j|enyl cyclohepta-1,4-dienyl, cyclohepta-

( C03, Szoemyl [ DECDED mampa;:w,cll Hiazedire, &BF\d@Ebmleotyfd@zlepme
cﬁ% ! arL glaE Flﬁygﬁhypfoir&iggzcil%nf) glméaoz\c/)[ael glo?i%rl 1nyc£§)9r¥é dioxole,

- NH- @@@yolem 1Prdioxplamepiuran, Raidazoler yidazptine, dmigazolR®ei s

1) |ﬁ'19]ai§¥ﬂi)noﬂle ki¥dtniasWle, m:aio%ngéotﬁ!aﬁ hé ri@oxgﬁ&é |Q>x§£<ﬁme

drogen atom_2) -eth en¥ ene- R16,
3) |s<{)@_zl_o|@®e @p@pllne 1,2- oxa-thlepane 2oxath ea,4qu6;ﬁpane 1,2-
OXY@xarinét QBrodziny; Oihoxazine, oxazolone, oxazole, [1,3,4]oxathiazinane 3,3-

dioxide, oxaziridine, oxazolidinone, oxetan, oxirane, piperazine, piperidine, pyran,
pyrazine, pyrazole, pyrazoline, pyrazolidine, pyridazine, pyridine, pyridinone,
pyrimidine, pyrimidine-2,4-dione, pyrrole, pyrrolidine, pyrrolidinone, pyrroline,
tetrahydrofuran, tetrahydropyran, tetrahydropyridine, thiadiazine thiadiazole, 1,2-
thiazine, 1,3-thiazine, 1,4-thiazine, 1,3-thiazole, thiazole, thiazolidine, thiazoline, thienyl,
thietan, thiomorpholine, thiomorpholine 1,1-dioxide thiopyran, 1,2,3-triazine, 1,2,4-
triazine, 1,3,5-triazine, 1,2,3-triazole or 1,2,4-triazole, and wherein said carbon ring is
unsubstituted or substituted one, two, three or four times by R15,

R10, R11, R12 and R13 are independently of one another selected from

1) hydrogen atom,

2) -(C1-Cg)-alkyl or

3) -OH,
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25B is selected fromnitrogen atomor CH D isl)a
coval ent bond, 2) -C(0)- or 3) -CH2-, R5,

wWorB008R5502R8 and R9 are independently of one anetEP2008/004459

sel ected from 301) hydrogen aggm 2) -(Cl-C4)-al kyl, 3)
-0-R16, 4) chlorine, WD 2008/155022PCT/ EP2008/ 004459

59 5) fluorine, 6) -0-(Cl-C4)-al kyl ene-O R16, 7) -NC2,

8) -CN, 59)-NH2, 10) -C(0)-R16, 11) -C(0)-0-R16, 12)
-(C0-CA4) - al kyl ene-C(0) - N(R16) - R17, 13)

-0-(Cl-A4) - al kyl ene-C(0) - 0- R16,

10151)4 i§-halBgeT4PHaFRY (@ NEEaBYI; XI-R1ETg)RAKY, -OF 3, -O-CF3, -NO2, -CN
15) - ‘(_|C1 C4) - al kyl ene-pi peridinyl, or R5 and R6 or R6
andP"Rifp 'ormtogether with the atons which they are

att n d [ n N _
R R S AT R
oneNaIQot her seI ected from 151) hydr ogen at om or

| k t
-( Cé%(ﬁ%ém%/” ng‘rﬁi &117853 SQ{WyS?ggeﬁ g{no?nr or
| (Cﬂz’rﬁé)hyér'ogé(rﬁ ato%(yfl(c'l;b@s usg.of a conpound of fornula

as clained in clains to 10, wherein Rl is -phenyl,
E is a coval ent bond,

The use of a compound of formula | as claimed in claims 8 or 9, wherein
R1is 1) -(C1-Cyg)-alkyl,
2) -(Cp-Co)-alkylene-(C3-Cg)-cycloalkyl, wherein cycloalkyl is selected from
cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl,
3) -(Cp-Co)-alkylene-phenyl, or
4) -(Co-C»o)-alkylene-heterocyclyl, wherein heterocyclyl is selected from

furanyl, pyridyl or tetrahydropyranyl,

Eis 1) a covalent bond,
2) —NH-C(O)- or
3) -0O-C(0)-,

R2is hydrogen atom,
R3is 1) -(C1-Cy)-alkyl, or
2) -(C1-Cy)-alkylene-C(0)-O-R186,
R4is 1) hydrogen atom,
2) -ethenylene-C(0)-O-R16, or
3)  -(C1-Cq)-alkyl,
A is selected from oxygen atom or N-OH,
B is selected from nitrogen atom or CH,

Dis 1) a covalent bond,
2) —C(O)- or
3) —CHop-,

R5, R, R7, R8 and R9 are independently of one another selected from
1) hydrogen atom,

2)  ~(Cq-Cy)-alkyl,

3) -O-R16,

4) chlorine,
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R2 is hydrogen atom R3 is 1)-(Cl-C4)-al kyl, or
252)-(Cl-A4) -al kyl ene-C(0)-0-R16, R4 is 1)hydrogen

W@e@sisi22) - et henyl ene- C(0)-0-R16, 3) - (Cl- CAcHER2008/004459

1.

A is oxygen atom 30B isnitrggen atom D is a coval ent
bond, R5, R6, R7, R8 and RO are independently of one
anot her selected from 1) hydrogen atom WO

2008/ 155022PCT/ EP2008/ 004459 60 2) -(Cl-C4)-al kyl, 3)
-0-R16, 4) chlorine, 5) fluorine,

56) -0- (C1-C4) - al kyl ene-O-R16, 7) -NO2, 8) -CN, 9)

- NI—EZ) 1Gb.:ou=u@( 0)-R16, 1011)-C(0)-0-R16, 12)

SR 'dé?‘@%‘?‘wg"&%i**é“%é@&) )

- 0-1)C1- CHppal kyl ene- C(0) - N(R16) - R17 or 15)

-0-(Cl-C4) -al kyl ene-pi peridinyl, or 15R5 and R6 or R6
and®R7 6 m together with the atonms which they are
att@chednHg, a ring sel ected from 1, 4-di oxi ne or
pyrrol e, 0, R11, R12 and R13 are each a hydrogen

at off) Rl-@(@)sR‘rfydrogen atomor -(Cl-C4)-al kyl, and R17

i's thr 0ge0)-8ieMs or - (C1-A4) - al kyl .
12)  -(Cp-Cg)-alkylene-C(O)-N(R16)-R17,
13) -0-(C1-C4)-alkylene-C(0)-O-R16,
14)  -0O-(C1-Cg4)-alkylene-C(O)-N(R16)-R17, or
15)  -O-(C1-C4)-alkylene-piperidinyl, or
R5 and R6 or R6 and R7 form together with the atoms which they are attached to a ring
selected from 1,4-dioxine or pyrrole,
R10, R11, R12 and R13 are independently of one another selected from
1) hydrogen atom or
2) -(C1-Cy)-alkyl,
R16 is hydrogen atom or -(C4-C4)-alkyl, and
R17 is hydrogen atom or -(C1-C4)-alkyl.

The use of a compound of formula | as claimed in claims 8 to 10, wherein
R1is -phenyl,
Eis a covalent bond,
R2is hydrogen atom,
R3is 1) -(C1-Cy)-alkyl, or
2) -(C1-C4)-alkylene-C(0)-O-R16,
R4is 1) hydrogen atom or
2) -ethenylene-C(Q)-0O-R16,
3) -(C1-Cq)-alkyl,
Ais oxygen atom,
Bis nitrogen atom,
Dis a covalent bond,
R5, R6, R7, R8 and R9 are independently of one another selected from
1) hydrogen atom,
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2) -(C1-C4)-alkyl,
3) -O-R16,
4) chlorine,
5) fluorine,
6) -O-(C1-C4)-alkylene-O-R16,
7) -NO»,
8) -CN,
9) -NH>,
10) -C(O)-R16,
11)  -C(O)-O-R16,
12)  -(Cp-Cy)-alkylene-C(O)-N(R16)-R17,
13)  -0O-(C41-C4)-alkylene-C(O)-O-R16,
14)  -0-(C4-C4)-alkylene-C(O)-N(R16)-R17 or
15)  -O-(Cq-Cg4)-alkylene-piperidinyl, or

R5 and R6 or R6 and R7 form together with the atoms which they are attached to a ring

selected from 1,4-dioxine or pyrrole,

R10, R11, R12 and R13 are each a hydrogen atom,

R16 is hydrogen atom or -(C1-C4)-alkyl, and

R17 is hydrogen atom or -(C1-C4)-alkyl.

PCT/EP2008/004459



